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Foreword 

Helsinki School of Economics (HSE), University of Art and Design Helsinki (TaiK) and 
Helsinki University of Technology (TKK) are in the process of merging into a new 
university, Aalto University. The formation of Aalto University is a spearhead project in 
CƛƴƭŀƴŘΩǎ ƴŀǘƛƻƴŀƭ ƛƴƴƻǾŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ŀƴŘ ǘƘŜ ǊŜƴƻǾŀǘƛƻƴ ƻŦ ǘƘŜ CƛƴƴƛǎƘ ǳƴiversity 
system. A central aim of the merger is to develop the Aalto University into a competitive 
ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ŜŘǳŎŀǘƛƻƴΣ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴΦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŀƳōƛǘƛƻƴ ƛǎ ǘƻ 
develop rapidly into a world class university. 
 
The Aalto University Research Assessment Exercise 2009 is expected to play a major role 
in setting the research agenda for the new university. The aim of the exercise is to 
analyse the quality profiles of the research activities of each Unit of Assessment by 
identifying their existing strengths and future potential, and by providing suggestions and 
recommendations on how to promote and reach excellence. The exercise is also 
expected to establish a culture of evaluations, and to catalyse the Units to develop 
themselves. Thus, the Research Assessment Exercise is very much a development activity 
designed to support the Units in improving the quality and impact of their research. The 
results of this exercise will also form a reference for future research assessments, and 
the lessons learnt will be used to improve the assessment processes.  
 
The reports produced by the review panels include valuable observations, thoughtful 
advice, constructive criticisms, as well as suggestions and recommendations both for the 
leadership of the university and the Units of Assessment. The assessment provides an 
ƛƴŘƛǎǇŜƴǎŀōƭŜΣ ŜȄǘŜǊƴŀƭ ǾƛŜǿ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎΣ ǎŜǊǾƛƴƎ ŘƛǊŜŎǘƭȅ ǘƘŜ 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ǎǘǊŀǘŜƎȅΦ  
 
I take this opportunity to thank the staff of the Units of Assessment for dedicating so 
much time and effort for providing the evaluation materials and for arranging the site 
visits of the panels. 
 
It is a great honour for Aalto University that so many eminent experts across the world 
agreed to participate in the Research Assessment Exercise and to offer their impressive 
experience, expertise and vision for the development of Aalto University. It is my great 
pleasure, on behalf of the Aalto University community, to thank the panellists for their 
outstanding work and remarkable commitment. 
 
Professor Marja Makarow 
Chair, Steering Committee, Aalto University Research Assessment Exercise 2009 
Vice-Chair, Board of Trustees, Aalto University Foundation 
Chief Executive, European Science Foundation, Strasbourg, France



                                    
 
 
 

  
       

Aalto University Research Assessment Exercise 2009: 
General Observations 

 
Dr. Antti Saaristo, Aalto RAE Project Manager 
 
 

Executive Summary 

The results of the Aalto University Research Assessment Exercise 2009 can be considered 
to be realistic and credible. 
 
¢ƘŜ Ƴŀƛƴ ŀƴŘ Ƴƻǎǘ ŘƛǎǘƛƴŎǘƛǾŜ ǎǘǊŜƴƎǘƘ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ǘƘŜ ǎƻŎƛŜǘŀƭ 
impact of research in general and the interaction and cooperation with industry in 
particular. 
 
¢ƘŜ Ƴŀƛƴ ŎƘŀƭƭŜƴƎŜǎ ŦŀŎƛƴƎ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻǎǇŜŎǘǎ Ǌelate mainly to the lack 
of an internationally comparable tenure-track system for the academic faculty, to the 
dominance of short-ǘŜǊƳ ŀǇǇƭƛŜŘ ǇǊƻƧŜŎǘǎ ƛƴ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎΣ ǘƻ ǘƘŜ 
lack of (national and international) mobility of the research faculty and, finally, to the 
lack of academic leadership and long-term strategic development in many units. 
 
¢ƻ ǎǳǇǇƻǊǘ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŀǎŎŜƴǘ ǘƻǿŀǊŘǎ ǘƘŜ ǿƻǊƭŘ-class in academic research the 
following developments are of utmost importance and urgency: 
 

¶ A tenure-track system should be established. 

¶ The role of long-term and high-Ǌƛǎƪ ōŀǎƛŎ ǊŜǎŜŀǊŎƘ ƛƴ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ 
activities should be enhanced. 

¶ Internationalisation of the research environment (recruiting and mobility from 
abroad to Finland in particular) should be strongly supported. 

¶ Academic leadership should be supported and strengthened across the university. 

¶ All the professors should be encouraged and required to carry out research, 
including practice-based research, and to contribute to the Aalto University 
research culture and outputs. 
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1. Introduction 

The Rectors of Helsinki School of Economics (HSE), University of Art and Design Helsinki 
(TaiK) and Helsinki University of Technology (TKK) initiated the preparation of the Aalto 
University Research Assessment Exercise in early 2008. The Board of Trustees of the 
Aalto University Foundation consolidated the role of the assessment in the creation of 
Aalto University in September 2008 and appointed a Steering Committee to oversee and 
manage the assessment, a Working Group to support the practical execution of the 
assessment and a Project Manager to coordinate the assessment exercise. The 
assessment organisation is introduced in Appendix 2 below. The background, objectives 
and criteria applied in the assessment as well as the assessƳŜƴǘΩǎ ǿƻǊƪƛƴƎ ŀǊǊŀƴƎŜƳŜƴǘǎ 
ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǘƘŜ ά¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ ŦƻǊ wŜǎŜŀǊŎƘ !ǎǎŜǎsƳŜƴǘ tŀƴŜƭǎέ ŘƻŎǳƳŜƴǘΦ 
 
In the Aalto University Research Assessment Exercise 2009 nine international expert 
panels assessed the research of 46 units of assessment (academic departments, self-
standing research institutes or equivalent ς cf. Appendix 1 below) at HSE, TaiK & TKK 
during the assessment period from 1 January 2003 until 31 December 2008. The units of 
assessment were allowed to submit evidence of the research achievements by only those 
individuals who belonged to the research active staff of the unit in question on the 
assessment census date of 1st October 2008. 
 
Of the 62 panel members 12 are based in the United States, 8 in Sweden, 7 in the United 
Kingdom, 5 in Germany, 4 in the Netherlands and Norway, 3 in Finland and Spain, 2 in 
Estonia, France, Poland and Switzerland, and 1 in Belgium, Canada, Denmark, Israel, 
Lithuania, Portugal, Singapore and South Korea. The nationalities of the panel members 
represent an even greater variety. 27 % of panel members (and 22 % of panel 
chairpersons) are women.  
 
The panels based their assessments on the material provided by the assessment 
organisation and on interviews conducted during the site visit week in Finland. The 
assessment criteria were defined in the Terms of Reference for Assessment Panels 
document produced by the assessment organisation. 
 
The assessment materials provided to the assessment panels consisted of: 
 

¶ A short introduction to the Finnish higher education system and related issues 

¶ wŜŎǘƻǊǎΩ ƛƴǘǊƻŘǳŎǘƛƻƴǎ ǘƻ ǘƘŜ ǊŜǎŜŀǊŎƘ ǎǘǊŀǘŜƎƛŜǎ ƻŦ I{9Σ ¢ŀƛY ŀƴŘ ¢YY 

¶ Terms of Reference for Assessment Panels 

¶ Instructions guiding the units in the mapping of staff and in the self-assessments 

¶ Site visit week programme 

¶ Self-Assessment Reports of the units covered by the panel. The animating idea 
behind the self-assessments was to give each unit an opportunity to explain the 
particular understanding of research excellence and research practices in the 
ǳƴƛǘΩǎ ƻǿƴ ŦƛŜƭŘ ƻŦ ǊŜǎŜŀǊŎƘ ŀƴŘ ǘƻ ŀƭƭƻǿ ǘƘŜ ǳƴƛǘǎ ǘƻ ƳŀƪŜ ǘƘŜƛǊ ƻǿƴ ŎŀǎŜ 
regarding all the aspects that the panels were asked to assess.  
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The Self-Assessment Report of each unit included: 
 

- The list of research active staff at the unit 
- DŜǘŀƛƭǎ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ōǳŘƎŜǘŀǊȅ ŀƴŘ ŜȄǘŜǊƴŀl funding during the assessment 

period 
- A ƳŀȄƛƳǳƳ ƻŦ н ǇŀƎŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ǇǊŜǎŜƴǘ ǊŜǎŜŀǊŎƘ 

profile 
- A ƳŀȄƛƳǳƳ ƻŦ н ǇŀƎŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ŀŎŀŘŜƳƛŎ Ǌesearch 

and a list of ǳƴƛǘΩǎ Ƴŀƛƴ ǊŜǎŜŀǊŎƘ ŀŎƘƛŜǾŜƳŜƴǘǎ ŘǳǊƛƴƎ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ Ǉeriod 
- A ƳŀȄƛƳǳƳ ƻŦ н ǇŀƎŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǳƴƛǘΩǎ 

research during the assessment period 
- A ƳŀȄƛƳǳƳ ƻŦ н ǇŀƎŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ǊŜǎŜŀǊŎƘ 

during the assessment period 
- A maximum of 2 page description of the research environment at the unit 
- A maximum of 2 page assessment of the future potential of the unit 
- A maximum of 2 page SWOT-ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ 

environment 
- Short currƛŎǳƭŀ ǾƛǘŀŜ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ǇǊƻŦŜǎǎƻǊǎ 

 

¶ Instructions on how to use the online database that lists the main research 
ƻǳǘǇǳǘǎ ŀƴŘ ƻǘƘŜǊ ǎŎƛŜƴǘƛŦƛŎ ŀŎǘƛǾƛǘƛŜǎ ƻŦ ǘƘŜ ǳƴƛǘΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾŜ ǎǘŀŦŦ ŀƴŘ 
includes, when applicable, links to the main publications. 

 
The panels were asked to provide a separate assessment report on each unit of 
assessment covered by the panel. The assessment reports consisted of (i) a general 
statement concerning the unit of assessment, (ii) a statement concerning the relation 
between the research profile of the unit of assessment and the general research strategy 
ƻŦ ǘƘŜ ǳƴƛǘΩǎ ƘƻƳŜ ǳƴƛǾŜǊǎƛǘȅΣ όƛƛƛύ ƴǳƳŜǊƛŎŀƭ ǊŀǘƛƴƎǎ ŀƴŘ ǿǊƛǘǘŜƴ ǎǘŀǘŜƳŜƴǘǎ ŎƻƴŎŜǊƴƛƴƎ 
the quality, scientific and societal impact, environment and future potential of research 
ŀǘ ǘƘŜ ǳƴƛǘ ŀƴŘ όƛǾύ ǘƘŜ ǇŀƴŜƭΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜǎŜ 
reports, many panels decided to provide a general overview or executive summary of the 
whole research field covered by the panel in which the panel could state its general 
observations concerning all the units they assessed and reflect the assessment process. 
Finally, the three meetings the panel chairs had with representatives of the assessment 
organization formed a still further, important way of communicating the main 
observations of the assessment panels. This summary report is based on all these ways of 
communicating the assessment results and observations. 
 
 

2. Reliability of the Assessment Process 

All the panel members signed a no-conflict-of-interest declaration stating that the 
panellist in question does not have any conflict of interest in the assessment exercise: 
the panellist in question is not, and has not been during the assessment period, engaged 
in joint research projects with the researchers of the unit he or she evaluated and has 
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not published joint publications with them during the assessment period. The panel 
members were paid an expert fee by HSE, TaiK and TKK. 
 
On the whole the feedback from panel members was very positive. The panel members 
were mostly pleased with the presentation of the assessment materials and the 
arrangements of the site visit week. 
 
The Terms of Reference document instructed the panel to apply the following rating 
scale in their assessment reports: 
 

  In the case of the future potential only: 

5 Outstanding International Level 5 Outstanding  

4 Very Good International Level 4 Very Good  

3 Good International Level 3 Good  

2 Fair International Level 2 Fair  

1 Emerging International Level 1 Weak 

 
 

¢ƘŜ ǿƻǊŘ άƛƴǘŜǊƴŀǘƛƻƴŀƭέ ƛƴŘƛŎŀǘŜǎ that each unit of assessment was compared 
internationally with ŜǎǘŀōƭƛǎƘŜŘ ǊŜǎŜŀǊŎƘ ǳƴƛǘǎ ƛƴ ǘƘŜ ǳƴƛǘΩǎ ƻǿƴ ŦƛŜƭŘ ƻŦ ǊŜǎŜŀǊŎƘΦ 
Detailed instructions on how to apply the rating scale on different aspects of the 
assessment were given in the Terms of Reference document. 
 
Moreover, as part of the process of creating Aalto University through a merger of HSE, 
TaiK and TKK, the Aalto University Research Assessment Exercise 2009 was essentially a 
developing exercise with a forward-looking emphasis. Accordingly, the panels were very 
strongly instructed to focus on the written statements motivating the numerical ratings 
and on their recommendations for the future. The panels followed this piece of advice 
and, consequently, it is a unanimous wish of the panel chairs that the numerical ratings 
should not be detached from the written statements.1 
 
It is sometimes said that in peer-review-based research assessments the assessment 
panels tend to give unjustifiably high grades to the units they assess. This may seriously 
undermine the credibility of a research assessment. In the Aalto University Research 
Assessment Exercise the panel chairs were instructed to take the grading scale literally: 
reaching the Good International Level (3) is indeed a good achievement for a unit, and in 
each case the numerical rating should be justified in writing as instructed in the Terms of 
Reference document. 

                                                      
1
 Future Potential turned out to be a particularly tricky aspect to grade numerically: for example, the 

research potential of a unit that has managed to produce high quality research outputs but currently lacks 
internationally comparable resources can be seen to be either very high (if the resources are increased 
substantially) or very low (if the resources are not increased substantially). Assessment Panels have applied 
both interpretations, and thus in this aspect it is of utmost importance that the numerical ratings are not 
detached from the written statements explaining the reasoning behind the ratings.  
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Table 1 below shows that in all the aspects that were given a numerical rating in this 
assessment the average rating can be found between the Good (3) and Very Good 
International Levels (4). Moreover, Figure 1 below shows that while the average ratings 
came relatively near the middle point (3) of the rating scale, the panels nonetheless 
applied the whole rating scale being thus able to recognize the strengths and weaknesses 
at different units of assessment. This indicates that the Terms of Reference document 
served the exercise well and the assessment can be considered to have produced 
credible and realistic results. The written reports include lots of valuable observations, 
thoughtful advice, constructive criticisms as well as suggestions and recommendations 
both for the university management and for the units of assessment. 
 
The major factors weakening the accuracy of the assessment relate to the mapping of 
staff. As described in the Terms of Reference, the units of assessment were allowed (and 
required) to submit evidence of the research achievements of all and only those 
individuals who belonged to the research active staff of the unit of assessment on the 
census date of 1 October 2008. With hindsight it can be said that all the professors, i.e. 
also the professors employed on the basis of their artistic or other practical merits (as 
opposed to being hired on the basis of traditional research and teaching merits), should 
ƘŀǾŜ ōŜŜƴ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǊŜǎŜŀǊŎƘ ŀǎǎŜǎǎƳŜƴǘ ŜȄŜǊŎƛǎŜΦ bƻǿ ¢YYΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
ArŎƘƛǘŜŎǘǳǊŜ ŀƴŘ Ƴƻǎǘ ƻŦ ¢ŀƛYΩǎ ǳƴƛǘǎ ƻŦ ŀǎǎŜǎǎƳŜƴǘ ǿŜǊŜ ŀƭƭƻǿŜŘ ǘƻ ƭŜŀǾŜ ƻǳǘ Ƴŀƴȅ ƻŦ 
their key professors employed on the basis of their artistic merits, which in turn meant 
that the artistic or practice-oriented research was not represented in the assessment 
exercise as well as it would have deserved. 
 
A further defect relating to the mapping of staff is due to the peculiar nature of doctoral 
education in many Finnish universities: there are surprisingly many individuals who are 
holding central academic positions in the units of assessment and who have long and 
respectable academic careers, but who nonetheless not only lack doctoral degrees but 
are also still enrolled as doctoral students. Such individuals were in some units listed as 
belonging to the senior research staff, in some units to other research staff and still in 
some other units as belonging to doctoral students. 
 
Moreover, the present unit of assessment, an academic department or equivalent, is in 
many cases problematic: a single department may include several different academic 
disciplines and research traditions and host research groups that do not operate at the 
same quality level. This internal variation may be lost when treating the whole 
department as the unit of assessment. Further, it should be kept in mind that in this 
exercise only the research activities of the units of assessment were assessed. However, 
for some units of assessment academic research is not the primary means of e.g. the 
ǳƴƛǘΩǎ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘΣ ŀƴŘ ŦƻǊ ǎƻƳŜ ǳƴƛǘǎ ǘǊŀŘƛǘƛƻƴŀƭ ŀŎŀŘŜƳƛŎ ǊŜǎŜŀǊŎƘ Ƴŀȅ ƴƻǘ ŜǾŜƴ ōŜ 
ŀƳƻƴƎ ǘƘŜ ǳƴƛǘΩǎ Ƴƻǎǘ ŎŜƴǘǊŀƭ ŀŎǘƛǾƛǘƛŜǎΦ !ŎŎƻǊŘƛƴƎƭȅΣ ǘƘŜ ŀssessment reports must not be 
seen as evaluations of the overall quality and success of the units: in this assessment 
ŜȄŜǊŎƛǎŜ ƻƴƭȅ ǘƘŜ ǉǳŀƭƛǘȅΣ ƛƳǇŀŎǘΣ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ƻŦ ǘƘŜ ǳƴƛǘǎΩ research 
activities have been assessed. 
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Notwithstanding these complications, it can be concluded that the assessment exercise 
ǇǊƻǾƛŘŜǎ ŀ ǳƴƛǉǳŜΣ ƘŜƭǇŦǳƭ ŀƴŘ ŎǊŜŘƛōƭŜ ǇƛŎǘǳǊŜ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŦǊƻƳ ǘƘŜ 
international perspective. 
 
 
 
Table 1: Average Numerical Ratings 

  
Scientific 
Quality 

Scientific 
Impact 

Societal 
Impact 

Research 
Environment 

Future 
Potential 

Average            
(all 46 units) 

3.57 3.11 3.87 3.13 3.70 

 

 
 
 
 

 
Figure 1: Distribution of Numerical Ratings (all 46 units) 
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3. Assessment Results: General Observations 

¢ƘŜ ōŀǎƛŎ ǘǊŜƴŘǎ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ¢ŀōƭŜ 1 and, in particular, 
CƛƎǳǊŜ м ŀōƻǾŜΦ CƛǊǎǘ ƻŦ ŀƭƭΣ ǘƘŜ ƛƳǇŀŎǘ ŀƴŘ Ǿƛǎƛōƛƭƛǘȅ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ǿƛǘƘƛƴ 
the international scientific community fail, on average, to Řƻ ƧǳǎǘƛŎŜ ǘƻ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ 
quality of research. Second, the societal impaŎǘ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ǾŜǊȅ 
high; twice as many units were assessed to be at the Outstanding International Level 
with regard to their societal impact as with regard to the quality of their research. Third, 
the research environment at the units of assessment is, on average, not as attractive in 
international comparison as the quality of research would have one to expect. In what 
follows these general observations are discussed in more deǘŀƛƭΣ ŀƴŘ ǘƘŜ ǇŀƴŜƭ ŎƘŀƛǊǎΩ 
preliminary suggestions on how to improve the situation are introduced. 

3.1 Main Strength: Societal Impact 

As can be seen in Figure 1 above, the societal impact of research is in many units truly 
exemplary: almost 70 % of the units of assessment reached either Outstanding (5) or 
Very Good International Level (4). The panel chairs emphasised that in particular the 
interaction with industry was of excellent quality. One chairperson with an impressive 
background both in academia and in industry stated that he has not seen stronger and 
better organised cooperation with industry anywhere in the world. This cooperation ς 
and the societal impact of HSE, TaiK and TKK as the leading institutions in their respective 
fields in Finland in general ς can be seen as a major asset and a competitive advantage 
for Aalto University even in the international scale. 
 
Lǘ ƛǎ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ ƴƻǘŜΣ ƘƻǿŜǾŜǊΣ ǘƘŀǘ ǘƘŜ ǎǘǊƻƴƎŜǎǘ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ 
research does not correlate with the strongest scientific impact and the highest scientific 
quality of !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘΦ LƴŘŜŜŘΣ ƻƴƭȅ м ƻǳǘ ƻŦ мн ǳƴƛǘǎ ǘƘŀǘ ǿŜǊŜ ŀǎǎŜǎǎŜŘ ǘƻ 
belong to the Outstanding International Level (5) in terms of the societal impact of their 
research reached the same outstanding level in the quality of its research, and none in 
the scientific impact of research. This appears to suggest that it is not necessary high 
quality research as such that has high societal impact, but rather that some of Aalto 
¦ƴƛǾŜǊǎƛǘȅΩǎ ǳƴƛǘǎ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ ŎƻƴŘǳŎǘƛƴƎ ƘƛƎƘ ǉǳŀƭƛǘȅ Ǌesearch and on being active 
members of the international scientific community, while some other units focus on 
more applied projects with high societal impact. This observation points towards the 
issues that the assessment panels considered to be the main challenges of Aalto 
¦ƴƛǾŜǊǎƛǘȅΩǎ Ǌesearch. 

3.2 Main Challenges: Strategic Organisation of Research 

While the assessment panels highly appreciated the lively interaction between the units 
of assessment and industry, the strong emphasis on industry-oriented applied research 
ǇǊƻƧŜŎǘǎ ǿŀǎ ŀƭǎƻ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ŦƻǊƳ ŀ ƳŀƧƻǊ ǘƘǊŜŀǘ ŦƻǊ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŀƳōƛǘƛƻƴ ǘƻ ōŜ 
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among the leading research universities in the world. Also the chairpersons representing 
industry thought that short-term, applied research projects play a disproportionally large 
ǊƻƭŜ ƛƴ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾities. This state of affairs has many problematic 
consequences. 
 
First of all, the panels reported that researches in many units of assessment are rather 
heavily burdened by administrative duties relating to applying for external research 
funding and to managing different grants and small-scale, externally-funded projects. 
The panels recommend that, especially in those fields and units where the sizeable 
proportion of external funding has become an established practice, the administrative 
burden of grant and project management should be shifted as largely as possible from 
researchers onto support personnel. 
 
Second, even if the administrative support in project management is increased such that 
the researchers can dedicate more time and effort to research, the dominance of short-
term, applied research projects may nonetheless remain reflected in the relatively (i.e. 
relative to the quality) low sciŜƴǘƛŦƛŎ ƛƳǇŀŎǘ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴ ǘƘŜ low 
number of high-impact journal and conference articles. While it is true that the relatively 
ƭƻǿ ƛƳǇŀŎǘ ǘƘŀǘ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ Ǌesearch has on the international scientific community 
is of course partly based simply on the low number of publications and the fact that in 
many units the researchers settle for publishing their work in low impact forums, the 
panel chairs maintained that a more deep-rooted factor here is that the short-term, 
industry-led and applied projects that play an increasingly larger role in Aalto UniǾŜǊǎƛǘȅΩǎ 
research activities simply are not that interesting and appealing to the international 
scientific community. A university turning more and more towards applied industry 
projects cannot be expected to lead the advancement of science. Hence, the lack of 
positive correlation (or perhaps even the existence of negative correlation) between the 
ǎƻŎƛŜǘŀƭ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ ƛƳǇŀŎǘ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ƴƻǘ ŀ ƳŜǊŜ ŎƻƛƴŎƛŘŜƴŎŜ ōǳǘ 
explainable in terms of the present research funding structure. 
 
Third, while the (over-)emphasis on short-term research projects has obvious and 
unattractive consequences for the faculty profile at the units of assessment in terms of 
the rather large number of temporary, short-term research positions in comparison to 
the number of tenured positions, the focus on project research has also other (but of 
course related) and arguably more profound unhelpful consequences for the research 
environment at the units of assessment. In particular, the dominance of short-term, 
unpredictable project funding may make systematic planning and strategic development 
of research activities somewhat difficult and frustrating. 
 
This situation was considered by the panel chairs to contribute to the lack of academic 
leadership and future vision that the assessment panels encountered in some units. In 
particular, the panels felt that many units do not currently demonstrate a shared 
understanding of how to nurture and systematically strengthen the characteristic 
features that separate the unit from other units in the same field of research. Many units 
fail to exhibit unit-level collective identities sufficiently robust to be able to withstand 
changes in key personnel. This lack of long-term mission and vision makes it very difficult 
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for the units to become established and well-known actors in the international scientific 
community with distinctive identities based on well-defined research profiles.  
 
The assessment panels suggest that the major means for meeting this challenge is to 
increase the role of and funding for basic research: A research university aspiring to 
reach the world class must invest much more on long-term and high-risk basic and 
foundational scientific research that allows the units to form enduring and established 
academic identities. In the present situation the research funding practices form a 
structural obstacle for Aalto University in competing with the scientifically leading 
universities of the world. 

3.3 Main Challenges: Internationalisation 

A major challenge for Aalto University is to find means for internationalising the research 
environment. The current lack of mobility (both national and international; both inbound 
and outbound movement) is a feature that sets Aalto University apart from its 
international competitors and most probably affects negatively the scientific impact and 
Ǿƛǎƛōƛƭƛǘȅ ƻŦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘΦ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǎƛǘǳŀǘƛƻƴ ƛƴ ǿƘƛŎƘ ǎƻ Ƴŀƴȅ 
researchers have received all their academic degrees from the very same university 
where they also begin and end their academic careers is practically unheard of in the 
leading international universities. However, the main problem regarding 
internationalisation is to find a way to persuade more foreign high-quality researchers to 
work at Aalto University. The goal should be to attract more foreign researchers to join 
the Aalto University faculty on a permanent basis, but already having more visiting 
scholars from abroad working at Aalto University would be a considerable improvement 
to the current situation. 
 
The assessment panels recommend that Aalto University seeks to support the outbound 
mobility of the research active staff by offering sabbaticals for the faculty and by making 
it as uncomplicated as possible to apply for travel funds. The trickier but even more 
crucial issue of attracting more foreign researchers to work at Aalto University should be 
approached, first, by making the research environment more welcoming for foreign 
academics (e.g. by supporting the use of the English language in administration) and by 
creating a visiting scholar programme (or even an institute for advanced studies) for 
foreign researchers willing to spend time at Aalto University. Moreover, international 
experience should be seen as a major factor when recruiting new (both Finnish and 
foreign) faculty. Aalto University should also consider actively head-hunting foreign 
experts for vacant positions. 
 
A further factor complicating the internationalisation of the Aalto University research 
environment appears to be that many units have not thus far paid sufficient attention to 
the visibility and, for lack of a better word, branding of the Aalto University departments 
within the international scientific community in terms of their characteristic research 
strengths. This hesitation, discussed already in the section on the strategic organisation 
of research above, to define a clear research profile for each unit of assessment by 
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ŦƻǊƳǳƭŀǘƛƴƎ ŀ ŘƛǎǘƛƴŎǘ ŀƴŘ ŎƻƳƳƻƴƭȅ ŀŎŎŜǇǘŜŘ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ ǳƴƛǘΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎΣ 
and a long-term plan for implementing the vision, might well be one feature frustrating 
the efforts to attract ambitious doctoral students, researchers and professors from 
abroad to Aalto University. 
 
Finally, some panels reported with surprise that a few units saw part of their research 
activities as having a characteristically national agenda with no reason to aim for 
international publications or for participating in the activities of the international 
scientific community. The panels note that such an attitude is perplexing: if a study is 
methodically sound and theoretically innovative, it should be of interest to the 
international scientific community even if the empirical case in question is Finnish and/or 
finds its motivation from the particularities of the Finnish context. Similarly, one would 
expect such units to be more interested in both the international generalisability of their 
research findings and the critical attention of the international scientific community.  

3.4 Main Challenges: Human Resources Strategy 

When mapping the research active staff for the purposes of the assessment exercise, the 
research active staff was divided into four categories: 
 

¶ Senior Research Staff (professors, academy fellows, researchers whose doctoral 
degree is awarded before the year 2003) 

¶ Postdoctoral Research Staff (researchers who do not belong to the Senior Staff 
and whose doctoral degree is awarded after the year 2002) 

¶ Other Research Staff (researchers without a doctoral degree and not pursuing 
doctoral studies on full-time basis and who do not belong to the Senior Staff) 

¶ Doctoral Students (individuals pursuing doctoral studies at the unit on full-time 
basis and who do not belong to the Senior Staff). 

 
While the assessment panels found these basic distinctions familiar to them, within each 
category they observed certain structural challenges. 
 
First, the profile of senior research staff varies greatly: there are world-leading 
professors, but also individuals whose professional ambitions lie outside academic 
research and international scientific community. In short, some senior researchers seem 
to concentrate more on their personal consultancy business than on teaching and 
research. The professional status ς and career prospects ς of the members of senior 
research staff who do not occupy a position as a professor or academy fellow seemed 
also to appear somewhat unclear to the assessment panels. 
 
Second, postdoctoral researchers are in many units somewhat disoriented, mainly due to 
the vagueness and uncertainty of their academic career prospects. In the worst cases 
they are utterly abandoned: they have no incentives to do ambitious research, they feel 
they have no control over their professional future and, consequently, their motivation, 
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not to mention passion, for research has disappeared. This is seriously undermining their 
motivation for innovative academic work. 
 
Third, individuals counted as belonging to other research staff appear also to vary greatly 
in their profile. Sometimes they are closer to research support staff, sometimes to senior 
research staff. In many cases the distinction between other research staff and doctoral 
students is far from being clear even to the units and individuals concerned. 
 
Fourth, the status of doctoral students is very different from most foreign universities. 
The units have active research students, but also professional researchers who 
nonetheless are (and sometimes have been for decades) still also doctoral students at 
the very same unit - and a huge number of inactive part-time students. In many units the 
number of individuals reported in the mapping of staff as active full-time doctoral 
students is actually rather low in international comparison. 
 
The conclusion drawn from these considerations by the assessment panels is that Aalto 
University should aim very strongly to introduce a tenure-track system for academic 
faculty. This would arguably contribute positively to most of the challenges discussed in 
this report, particularly the issue of internationalising the research environment. 
Moreover, although in this research assessment exercise the panels were not asked to 
evaluate doctoral education as such but only to the extent it is part of the research 
activities of the units of assessment, the panel chairs nonetheless brought up also the 
need to make the doctoral programme more compatible with the international practice 
and, in some cases, to focus more on the supervision of doctoral students to help them 
to complete their degrees in a shorter time. Also the issue discussed in Section 3.2 above, 
i.e. the need to increase long-term research funding to support basic research and 
academic leadership, was argued to support the resolution of the problems related to 
the Aalto University human resources strategy. 
 
Nevertheless, to recapitulate, the assessment panels were unanimous in maintaining 
that the most important and urgent development required for resolving the problems 
mentioned in this and other sections is the establishment of a tenure-track system for 
academic faculty. 

3.5 Main Challenges: Other Issues 

Other challenges emphasised by the assessment panels were, for instance, the following. 
 
First, in some cases the organisation of departments was seen to be problematic: 
departments were on occasion seen, for example, to have been built around strong 
individuals rather than scientific disciplines, research fields or methods. This was argued 
to create both overlap and gaps. 
 
Second, intersection and cooperation with the life sciences and pure mathematics on the 
one hand and with the social and human sciences on the other has thus far been 
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neglected by Aalto University. To the extent that this issue is to be resolved by 
strengthening strategic cooperation with the University of Helsinki, such cooperation 
should be established and institutionalised more explicitly than by leaving it to the level 
of personal networks of individual researchers. 
 
Finally, the relation between artistic practice and academic research should be clarified: 
Practice should not be separated from research but integrated into it. The current 
ōŀǊǊƛŜǊǎ ōŜǘǿŜŜƴ άǎŎƛŜnǘƛŦƛŎέ ŀƴŘ άŀǊǘƛǎǘƛŎέ ǎǘŀŦŦ ŀƴŘ ǿƻǊƪ ŀǊŜ ŘŜǘǊƛƳŜƴǘŀƭ ŦƻǊ ƛƴƴƻǾŀǘƛǾŜ 
culture. Although this issue is clearly the most vital for artistic research and, thereby, for 
ǘƘŜ ǳƴƛǘǎ ŎƻǾŜǊŜŘ ōȅ tŀƴŜƭ ф όƛΦŜΦ ¢ŀƛY ŀƴŘ ¢YYΩǎ ŀǊŎƘitects), the issue actually generalises 
in an interesting way to the whole Aalto University that seeks to strike a balance 
between academic rigour and practical relevance. After all, the greater part of Aalto 
¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ƻŦ ǘƘŜ ƪƛƴŘ ǘƘŀǘ Ŏŀƴ ōe considered to be practice-oriented in 
nature and, accordingly, to call for also practice-based research.2 
 
To meet this challenge the members of the Aalto University community ought to widen 
their understanding of academic research. On the one hand, the whole community 
should learn to recognise, appreciate and acknowledge better artistic, practice-based 
and practice-led research and the different ways of articulating and evidencing these 
types of research. On the other hand, however, the individuals engaged in practice-based 
(artistic or otherwise) activities should learn to contextualise and present their work such 
ǘƘŀǘ ƛǘǎ ŎƻƴǘǊƛōǳǘƛƻƴ ōƻǘƘ ǘƻ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŎǳƭǘǳǊŜ ŀƴŘ ǘƻ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ƻŦ 
academic research outputs becomes clearer. The resistance to present artistic or 
practise-based work in ways that make explicit the scientific and scholarly elements of 
this work that the assessment panels encountered in some units is as damaging for Aalto 
¦ƴƛǾŜǊǎƛǘȅΩǎ ŀǎǇƛǊŀǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ǳƴƛǉǳŜ and innovative academic art and science 
community as the failure to recognize the value of artistic and other practice-led 
research, including the value of achievements and outputs that are not measurable in the 
ǘǊŀŘƛǘƛƻƴŀƭ άǎŎƛŜƴǘƛŦƛŎέ ǎŜƴǎŜ ƻŦ ŎƻǳƴǘƛƴƎ ǘƘŜ Ŏƛǘŀtion impact of publications. 

                                                      
2
 Note that this issue is quite different from the role of applied research discussed above. Applied, industry-

led research may adopt research questions different from traditional basic research but normally neither 
necessitates non-standard publication channels nor challenges the conventional role of the researcher. 
Artistic and other practice-based research in the present sense, in contrast, is typically animated by the 
role of the researcher as a practicing artist (or designer, engineer, architect, business executive etc.) and 
may involve methods and outputs different from more traditional academic research (be it applied or 
basic). 
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Appendix 1: The Units of Assessment Covered by the Assessment Panels 

 
Panel 1: Chemical Technology and Materials 
T1010 Department of Biotechnology and Chemical Technology, TKK 
T1020 Department of Chemistry, TKK 
T1030 Department of Materials Science and Engineering, TKK 
T1040 Department of Forest Products Technology, TKK 
 
Panel 2: Electronics and Electrical Engineering 
T4020 Department of Electronics, TKK 
T4040 Department of Radio Science and Engineering, TKK 
T4050 Department of Signal Processing and Acoustics, TKK 
T4060 Department of Electrical Engineering, TKK 
T4080 Metsähovi Radio Observatory, TKK 
 
Panel 3: Mathematics and Physics 
T3010 Department of Biomedical Engineering and Computational Science, TKK 
T3020 Department of Mathematics and Systems Analysis, TKK  
T3040 Department of Applied Physics, TKK  
T4030 Department of Micro and Nanosciences, TKK 
T5300 Low Temperature Laboratory, TKK 
 
Panel 4: Computer Science and Information Technology 
T3030 Department of Media Technology, TKK 
T3050 Department of Computer Science and Engineering, TKK 
T3060 Department of Information and Computer Science, TKK 
T4070 Department of Communications and Networking, TKK 
T6300 Helsinki Institute for Information Technology (HIIT), TKK 
 
Panel 5: Mechanical Engineering and Automation 
T2020 Department of Energy Technology, TKK 
T2030 Department of Engineering Design and Production, TKK 
T2040 Department of Applied Mechanics, TKK 
T4010 Department of Automation and Systems Technology, TKK 
 
Panel 6: Civil Engineering and Urban and Regional Studies 
T2050 Department of Surveying 
T2060 Department of Structural Engineering and Building Technology, TKK 
T2070 Department of Civil and Environmental Engineering, TKK 
T2080 The Lahti Center, TKK 
T2090 Centre for Urban and Regional Studies, TKK 
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Panel 7: Business Technology, Economics and Finance 
Department of Accounting and Finance, HSE 
Department of Business Technology, HSE 
Department of Economics, HSE 
 
Panel 8: Marketing, Management and Applied Business Research 
T3070 Department of Industrial Engineering and Management, TKK 
T3080 Business, Innovation and Technology Research Centre (BIT), TKK 
Department of Languages and Communication, HSE 
Department of Marketing and Management, HSE 
Center for Knowledge and Innovation Research (CKIR), HSE 
Center for Markets in Transition (CEMAT), HSE 
 
Panel 9: Architecture, Design, Media and Art Research 
T2010 Department of Architecture, TKK 
Designium Innovation Centre, TaiK 
Future Home Institute, TaiK 
School of Art and Media, Pori, TaiK 
School of Art Education, TaiK 
School of Design, TaiK  
School of Media Lab, TaiK  
School of Motion Picture, Television and Production Design, TaiK 
School of Visual Culture, TaiK 
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Appendix 2: Assessment Organisation 

Steering Committee: 
Professor Marja Makarow, Board of Trustees, the Aalto University Foundation, Chair 
Professor Emeritus Jarl-Thure Eriksson, Tampere University of Technology 
President, Dr. Mikko Kosonen, Finnish Innovation Fund Sitra 
Professor Arto Mustajoki, University of Helsinki 
 
Special Advisor: Professor Tuula Teeri, Vice-Rector, KTH Royal Institute of Technology 
Stockholm (until 31 March 2009), President of Aalto University, 1 April 2009 onwards. 
 
Working Group: 
Vice-Rector Outi Krause, TKK, Chair 
Professor Matti Keloharju, HSE 
Professor Pekka Korhonen, HSE 
Vice-Rector Pekka Korvenmaa, TaiK 
Professor Yrjänä Levanto, TaiK 
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Panel 1: Chemical Technology and Materials 
 
Chair: 
Dr. Jens Rostrup-Nielsen, Haldor Topsoe A/S, Denmark  

 

Members: 
Prof. Alain Dufresne, Grenoble Institute of Technology, France  
Prof. Mark Kortschot, University of Toronto, Canada  
Prof. Christina Moberg, KTH Royal Institute of Technology, Sweden  
Prof. Marja-Liisa Riekkola, University of Helsinki, Finland  
Prof. Hans J. Roven, Norwegian University of Technology, Norway  
Prof. Ana Maria Sastre Requena, Universitat Politècnica de Catalunya, Spain  
Prof. Erick Vandamme, University of Gent, Belgium  
 
Units of Assessment: 
Department of Biotechnology and Chemical Technology, Helsinki University of 
Technology (TKK) 
Department of Chemistry, Helsinki University of Technology (TKK) 
Department of Materials Science and Engineering, Helsinki University of Technology 
(TKK) 
Department of Forest Products Technology, Helsinki University of Technology (TKK) 

 

 

 

 

Overview 

General Observations and Recommendations 

Finland has: 
 

¶ A strong educational system, 

¶ A high R&D expenditure with world class performance in selected fields, 

¶ An excellent universities/industry collaboration, 

¶ The ambition to play a stronger role in the scientific world. 
 
We have noticed the following problems fulfilling this ambition: 
 

¶ The balance of industry collaboration/long term research has gone too far, 

¶ The staff is bound to Finland with few positions from abroad, 

¶ The existence of teams of subcritical size with risk of parallel weak efforts at 
different universities, 

¶ The funding is too short term in too small projects, 
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¶ The lack of motivation at postdoctoral researcher level, 

¶ Too little research aiming at scientific breakthroughs. 
 
We recommend: 
 

¶ To strengthen the international scientific network by sabbatical schemes for 
professors, (every 5 years), by encouraging and facilitating doctoral students and 
postdoctoral researchers to spend time abroad, to create schemes for visiting 
professors and to facilitate conditions for foreign postdoctoral researchers, 

¶ To headhunt candidates from abroad for professor chairs, 

¶ To create attractive career schemes (tenure) for postdoctoral researchers, 

¶ To strengthen schemes for long term explorative and high risk research,  

¶ To create more cross institutional centers of excellence, 

¶ To establish stronger university funding for replacement of equipment, 

¶ The creation of the Aalto University and the new University Act present an 
opportunity for change. 

 

Comments on the Tenure System  

The Panel recommends that Aalto University establishes a tenure-track system to ensure 
that there is a clear career path for talented young researchers, and that there is an 
incentive for these people to be highly productive. In North America, for example, this is 
usually accomplished by hiring new University employees at the rank of Assistant 
Professor, giving them the ability and the obligation to obtain funding, to attract 
graduate students, and to develop independent research. At the end of five years, their 
productivity and potential are evaluated, and in most systems, they are either awarded a 
permanent position (tenure) or terminated.  Consequently, young researchers know that 
they must generate a strong publication record from the very beginning of their 
academic careers, and this system provides significant motivation for productivity at the 
critical point in their career.    
 
At present, in Aalto University, there are relatively few professorships, and to become a 
professor is therefore an unrealistic goal for most doctoral students and postdoctoral 
senior researchers. The Panel interviewed some senior research staff that had no clear 
idea of their future prospects, and seemed generally demoralized by their circumstances.     



                                    
 
 
 

  
       

Department of Biotechnology and Chemical Technology, TKK 

1. Introduction and General Impressions 

This Unit is one of the four departments in the Faculty of Chemistry and Materials 
Sciences of TKK. These four departments support the energy intensive process industries 
in Finland. The complete spectrum, from theory and principle to experimental research 
and process design, needed in diverse industrial sectors, is covered. The staff has strong 
industrial experience. The Unit focuses on educating qualified engineers and doctors of 
science in industrial biotechnology and in chemical technology, who can innovate and 
advance the production related industries in Finland and abroad; this has already 
resulted in wide and fruitful collaboration with industrial companies. The Unit takes part 
in EU projects and other international science/engineering networks. The Unit has also 
been selected to participate in National SHOK-projects. New institutes/spin-offs are 
being formed such as the Finnish Nanocellulose Center and the Industrial Biotechnology 
Cluster. 

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The research can be grouped into two main areas, which overlap to some extent: 1. 
chemical technology and engineering and 2. industrial biotechnology. The research 
strategy of the department  is clearly outlined and is original in the sense that it focuses 
on the biorefinery concept, bioenergy, bio- and nanomaterials, (forest) biomass and its 
fractionation via chemical or biotechnology principles into valuable compounds for 
chemicals, materials and energy, thus in agreement with the TKK strategy. Chemical 
engineering principles and concepts will be applied to renewable resources: green 
chemistry, (bio)catalysis and fermentation science  will  be the  main process 
technologies. This approach could contribute to better feasibility analysis of various 
άƎǊŜŜƴέ ǘŜŎƘƴƻƭƻƎȅ ǎŎƘŜƳŜǎΦ aƻǊŜ ŜƳǇƘŀǎƛǎ ǎƘƻǳƭŘ ōŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǊŜǳǎŜ 
technology so as to minimize the waste or residue streams, resulting from these 
technologies. The Unit has demonstrated how it uses its strong competencies for 
relevant applications, but this may limit its efforts to further develop the underlying 
concepts and methods. Strengthening of basic science in industrially relevant areas 
should be emphasized in the research strategy.  
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оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The quality of research and innovation is high in most areas covered by the Unit. The 
biochemistry group has developed benign and safe processes for beneficial lipid 
components for feed, food, pharmaceuticals, and nutritionally important fibres. 
Microbiology research hasproduced advances in the area of new biomedical products for 
pharmaceuticals, tissue engineering and cell therapy and in their safety and regulatory 
issues. The bioprocess technology group is internationally recognized for its basic 
research and for developing cross-linked enzyme crystal technology for proteins and 
enzymes. Patents have been granted in many of the above-mentioned fields. Some 
members of the senior staff have an excellent publication record in top journals, while 
ƻǘƘŜǊǎ ƘŀǾŜ ŀ ǎǳǊǇǊƛǎƛƴƎƭȅ ƭƻǿ ǇǳōƭƛŎŀǘƛƻƴ ǊŀǘŜΦ ¢ƘŜ ¦ƴƛǘ ŎƻƻǊŘƛƴŀǘŜŘ ǘƘŜ ά.ƛƻ- and 
bŀƴƻǇƻƭȅƳŜǊ wŜǎŜŀǊŎƘ DǊƻǳǇέΣ ŀ ƴŀǘƛƻƴŀƭ ŎŜƴǘŜǊ ƻŦ ŜȄŎŜƭƭŜƴŎŜΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ ƻƴ 
heterogeneous catalysis seems to be of a very applied nature; there may be a need to 
ŎǊŜŀǘŜ ŀ άbŀǘƛƻƴŀƭ /ŜƴǘŜǊ ƻŦ /ŀǘŀƭȅǎƛǎέΣ ŘŜŀƭƛƴƎ ǿƛǘƘ ōŀǎƛŎ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ƴŜǿ ƳŜǘƘƻŘǎ ƻŦ 
characterization. 

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The international reputation is reflected in the high number of peer reviewed papers, in 
addition to conference proceedings, and books, and reports. The Unit is biased towards 
linkages with industry, both in Finland and abroad. There should be an effort to establish 
stronger links between the engineering faculty members and leading international 
academic institutions. International staff makes up 13% of the full time research staff, a 
fraction that should be increased. The gender situation is satisfactory. Graduates have 
important academic positions in Finland and abroad. Most staff members are active in 
academic societies, in scientific bodies in Finland and in Europe, and they act as editorial 
board members of several important journals in their fields. The Unit has organized 
several international conferences and workshops. Several members have received 
important scientific awards. International mobility and exchange of younger staff, 
postdoctoral researchers and doctoral students should be encouraged and a system of 
sabbatical leaves for professors should be established.   

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The Unit cultivates strong collaborations with a wide range of national and international 
industries and with national research institutions, where it introduces its innovative ideas 
and results and benefits from funding. More than 70 projects are ongoing, with a value of 
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3.5 million euro/year, with the chemical industry, the fuel, food and health sectors all 
being important partners. Most professors are on national science advisory boards or act 
as scientific delegates to ministries and international agencies. They are also active as 
advisors or consulting specialists for diverse companies. Several spin off companies have 
been created, applying novel technologies developed in the Unit. About 25 (of which 20 
are international) patents have been granted during the period 2003-2008. Many 
doctoral graduates have important positions in major international companies and 
research institutes. 

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 3 Good International Level 
 
The Unit has established an audited management structure and an industrial advisory 
board. The recruitment of talented young scientists and new professors is urgent in view 
of the age profile of the staff and to ensure continuity of industrial contacts and 
networking. Research funding is scattered among about 70 ongoing projects, however 
more focus is needed to the research depth and scientific output and to fulfil the long 
term strategy. There is a need for long term academic funding and for more collaboration 
with other university departments, for example with the Department of Forest Product 
Technology on paper fibre and biorefinery issues. Research facilities appear to be of top 
quality by any standard, including the novel pilot hall, high pressure chemical lab, and 
clean room facilities. Basic research instrumentation seems adequate, but there is a lack 
of funds for its maintenance, repair, and renewal. Long term funding for promising 
postdoctoral researchers and senior scientists is lacking, compromising the smooth 
succession of retiring professors. There exists a personnel plan up to 2015 aimed at 
improving the teacher/student ratio, increasing internationalization and building new 
study programs.  

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
The unit has a clear vision of its important role in contributing to the design and 
operation of bio/processes for bulk and fine chemicals, and in the development of new 
biofuels and novel (bio)polymers. It has a range of strong competencies, which may form 
the basis for significant progress in biotechnology. The presence of a good laboratory 
infrastructure and pilot plant is a further asset for a successful future. 
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8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 
 
The Panel recommends that Aalto University: 

¶ Improves funding of senior researchers.  

¶ Creates long term career paths for top grade research personnel so as to prevent 
brain drain and lack of motivation of potential academics.  

¶ Sets up a funding system allowing sabbatical leaves for professors.  
 
The Panel recommends that the Unit should focus on:  

¶ Longer term research and restriction of the number of small projects. 

¶ Stronger contacts with leading international academic institutions in the field. 

¶ Finding funds for renewal of lab equipment and infrastructure.



                                    
 
 
 

  
       

Department of Chemistry, TKK 

1. Introduction and General Impressions 

This unit covers four fundamental chemistry disciplines: analytical chemistry, inorganic 
chemistry, organic chemistry, and physical chemistry. The research is conducted by five 
full professors, one of which has been awarded an Academy professorship, and one 
FiDiPro Professor. In addition, there is a vacant position in physical chemistry.  
 
Research in analytical chemistry is concentrated on luminescence techniques and 
microelectronics and that in inorganic chemistry is focused on development of new 
materials by using atomic layer deposition technology. Organic chemistry is specialized 
on organic synthesis, including methodology development and total synthesis of 
biologically active compounds, and in physical chemistry electrochemistry is exploited 
and covers both basic and industrially-oriented topics. The Unit has appreciable external 
funding for both basic and applied research.  

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

Although the strategy of the Unit was loosely formulated, research within the Unit is 
clearly focused on a few well-defined areas. A significant amount of research activities is 
devoted to nanotechnology and energy, the research areas identified as strategic issues 
by Helsinki University of Technology.  

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The scientific quality of the research groups ranges from emerging international level to 
very good international level, and even in some cases it approaches outstanding 
international level. Research within the areas of new materials, organic synthesis and 
electrochemistry is strong and on a high international level. The scientific significance is 
demonstrated by publications in high impact journals and international collaborations as 
well as by extensive funding granted by the Academy of Finland. One of the chairs of 
organic chemistry is mainly focused on educational issues without any influence on the 
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scientific level of the unit. Research in analytical chemistry suffers from a subcritical size 
of the research group.  

4. Scientific Impact of the UnitΩs Research 

Numerical Rating (1-5): 4 Very Good International Level 
 
The research output of the Unit is very good in terms of number of peer reviewed 
papers, reviews, books, and active participation in international conferences. The groups 
in Inorganic Chemistry, Organic Chemistry, and Physical Chemistry have strong 
international networks and regularly receive invitations to international conferences and 
universities.  

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The units are involved in industrial collaborations via projects financed by Tekes and 
industry and the professors regularly serve as experts for industry. Presently a Finnish 
Distinguished Professorship is funded by Tekes. Significant funding also comes from EU. A 
large number of patent applications have been made during the period of assessment, 
although few of them seem to have been granted.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 2 Fair International Level 
 
Doctoral students apparently receive adequate education of high scientific level in a 
stimulating research environment, which could probably be further strengthened by 
tighter links between the different disciplines; unfortunately there were only few joint 
research projects and joint seminar series. The doctoral students interviewed by the 
Panel were highly enthusiastic and devoted to their research and teaching obligations. It 
is positive that the doctoral students spend time abroad and are able to attend 
international conferences and present their results. However, the poor career prospects 
for postdoctoral researchers and senior researchers do not promote ambition and 
initiative for these individuals to develop independent careers and explore new research 
areas.  
 
The need for recruitment of an increased number of postdoctoral researchers from 
abroad was identified as an important issue. 
 
Although the number of people in the Unit is low, they are split up in small research 
groups, sometimes lacking critical mass.  
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State of the art laboratory and large scale facilities are available, although there is 
concern about maintenance, repair and renewal of equipment. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
Innovation is often found at the interface between different scientific disciplines and 
study fields. This is the opportunity offered to the Unit within the Aalto University, where 
innovative cross-border cooperation may be of benefit to all involved.  
 
Although no clear vision and future plans were expressed, there is no doubt that the Unit 
has the potential to tackle significant future research problems. There is, however, a 
shortage of independent talented young scientists. The chair in Computational Chemistry 
will presumably strengthen the research in the entire unit and increase the ability to get 
competitive funding. The Center for New Materials offers great possibilities to work in 
collaboration even with the University of Art and Design Helsinki. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The Panel recommends that Aalto University: 

¶ Introduces a tenure track system for young scientists to give them the ability to 
start independent research careers. 

¶ Creates a funding system facilitating sabbatical leaves for professors. 

¶ Initiates a program for international recruitment of postdoctoral researchers. 
 
The Panel recommends that the Unit: 

¶ Recruits an increasing number of postdoctoral researchers from abroad.   

¶ Develops a means of recruiting young talented independent researchers, 
preferably from outside TKK or even from outside Finland. 

¶ Encourages young researchers to apply for their own funding (Marie Curie, ERC, 
etc.). 

 



                                    
 
 
 

  
       

Department of Materials Science and Engineering, TKK 

1. Introduction and General Impressions 

The organization and activities of the Unit correspond to those of modern, international 
Materials Science and Engineering Departments around the world. The Unit covers the 
following disciplines: process metallurgy and thermodynamics, powder metallurgy, 
thermo-mechanical processing, recycling, metal forming, surface engineering, physical 
properties of surfaces and interfaces, mechanical and nanomechanical properties, 
corrosion, materials for electronics and advanced functional materials. The Unit has ten 
professors and approximately 110 staff members. In addition, a new professor has 
recently been engaged. Each professor supervises his own group within the described 
disciplines. The Unit has an aging senior staff, but is renewing itself by recruiting new 
professors in other than classical fields.  
 
The Unit has a significant responsibility for materials research and education at TKK and 
naturally, a close collaboration with other national universities and related industries.  

нΦ ¢ƘŜ ¦ƴƛǘΩǎ Research ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

¢ƘŜ ǊŜǎŜŀǊŎƘ ǎǘǊŀǘŜƎȅ ǊŜƭƛŜǎ ǇǊƛƳŀǊƛƭȅ ƻƴ ǘƘŜ ¦ƴƛǘΩǎ ƴŀǘƛƻƴŀƭ ŀƴŘ ƘƛǎǘƻǊƛŎŀƭ ƪŜȅ ǊƻƭŜ ǾǎΦ ǘƘŜ 
metal industry. The Unit is in the process of renewal and is focusing on new fields of 
research. The new fields are appropriate and in accordance with national demands and 
international trends, e.g. nano-, functional and electronic materials. The Unit seems to be 
prepared for the new Aalto University; however the international strategy is diffuse. 
 
The Unit has positioned itself centrally in relevant national materials networks and 
participates in numerous international collaborations. Concentration will be directed 
towards the theme areas of Strategic Centers of Science, Technology and Innovation, as 
defined by the Science and Technology Policy Council. The Unit played a key role in 
establishing the Finnish silicon cluster. It has participated in the FiDiPro program and the 
Finnish Metals and Engineering Competence Cluster. Strengthening of basic science in 
industrially relevant areas should be emphasized in the research strategy. 
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3. Scientific Quality of the UnitΩs Research 
 
Numerical Rating (1-5): 3 Good International Level 
 
The general quality is average in comparison to international trends and in-depth applied 
materials science. Without doubt, the tradition in process metallurgy and physical 
metallurgy is good and the Unit applies new analytical methods and modern simulations 
combined with relevant basic theories (thermodynamics, kinetics, mass- and heat 
transfer). The new directions seem to be appropriate, applying advanced atomistic and 
molecular dynamic simulations. The Unit created a strong international presence 
following their discovery of magnetic shape memory alloys in 1996, which led to 
immediate collaboration with the Massachusetts Institute of Technology, for example.  
However, in recent years, the faculty, research staff and graduate students are not 
making enough effort to publish high level papers. This seems to be the result of time-
consuming teaching (researchers), aging faculty together with restrictions caused by 
close industry collaboration. Nevertheless, there are some promising postdoctoral 
researchers showing good quality research in terms of originality and relevance. 

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 2 Fair International Level 
 
The Unit has a good level of internationalization with a very active exchange of 
researchers with not only Europe but also USA, Canada, China and Australia. Most of the 
doctoral students and postdoctoral research staff have had visits abroad and the Unit 
recruits foreign doctoral students. Academics participate in editorial work of 
international journals and books. Professors are regularly involved as evaluators in 
European programs, technology platforms and other organizations at the international 
level.  
 
The Unit is very effective in securing international funds especially from the EU, with 
strong participation and coordination of some projects. The majority of the research is 
mainly industrially oriented, with active participation of industry but with low impact in 
terms of the number of refereed high level publications and citations. 

5. Societŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
Most of the UnitΩǎ activities contribute to the demands of industry, and hence to the 
value of Finnish exports and the national economy. For example, this is reflected by the 
large number of research projects co-funded by Tekes. The Unit is increasingly 
participating in Finnish industrial networks and in the establishment of new innovation 
companies. The expertise of the Unit members is generally of a high standard and is 
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ǊŜŎƻƎƴƛȊŜŘ ōȅ ƛƴŘǳǎǘǊȅΦ ¢ƘŜ ¦ƴƛǘΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ŀ ƴŜǿ άǿƻǊƭŘ ǊŜŎƻǊŘέ ƛƴ ǘƘŜ ŎŀǎǘƛƴƎ 
speed of steels is notable.  
 
{ŜǾŜǊŀƭ ƳŀǎǘŜǊΩǎ ŀƴŘ ŘƻŎǘƻǊŀƭ ǎǘǳŘŜƴǘǎ ŀǊŜ ŘƻƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜƛǊ ǊŜǎŜŀǊŎƘ ƛƴ ŎƻƳǇŀƴƛŜǎΦ 
The doctoral students are hired mainly by national industries or start-up companies. 
However, a few are hired in governmental offices. The Unit utilizes various technical 
news magazines and broadcasting for dissemination of their results. 

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 3 Good International Level 
 
Since the average age of professors is high, there is an ongoing process to recruit 
ȅƻǳƴƎŜǊ ŦŀŎǳƭǘȅ ƳŜƳōŜǊǎ ǘƻ ŎƻƴǘƛƴǳŜΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǊŜƴŜǿΣ ǘƘŜ ¦ƴƛǘΩǎ ŦƛŜƭŘǎ ƻŦ ǊŜǎŜŀǊŎƘΦ 
Examples of such fields include the synthesis, characterization and applications of new 
materials. The Unit is also in the process of applying atomistic- and molecular dynamics 
simulations. The senior staff has a positive attitude to renewal of their activities and the 
strategy seems to be well communicated within the group. The environment shows clear 
signs of international efforts and professors encourage students to visit abroad. A 
significant portion of the senior staff and some of the doctoral students have been 
recruited from abroad. 
 
The appliŜŘ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŀŘŜǉǳŀǘŜ ŦŀŎƛƭƛǘƛŜǎΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ 
presence of skilled scientists and engineers give extra value to the research atmosphere. 
This allows the Unit to attract doctoral students and young research personnel.  
 
While the research infrastructure is sufficient, maintenance and appropriate updating 
seem difficult due to a lack of available funding. The social interactions and atmosphere 
among the motivated doctoral students are well in place and supervision is generally 
good.   
 
However, no clear career paths for younger talented staff members seem to exist. There 
is little opportunity for professors to take a sabbatical leave.   

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
Materials Science and Engineering is at the core of the Finnish Metals and Engineering 
Competence Cluster in which the Unit participates. Renewal of the professor positions 
provides a new opportunity to further develop the Unit. The focus will remain on 
scientific research, underpinning the needs of Finnish industry, and they will continue to 
be a core competence centre in Finland. The Unit also has the international recognition 
required to attract continued EU funding. 
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8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 
 
The Panel recommends that Aalto University: 

¶ Establishes a clearer recruitment path (tenure track), and long term basic funding. 

¶ Creates a funding system to facilitate sabbatical leaves for professors. 

¶ Initiates a program for international recruitment of postdoctoral researchers. 

¶ Keeps attention to innovation and technology. 
 
The Panel recommends that the Unit:  

¶ Emphasizes and effects more high-level international journal papers. 

¶ Increases the doctoral graduation rate. 

¶ Allows for even more curiosity and freedom in research initiatives at the levels 
below professor. 

¶ Continues to attract substantial industrial funding from scientifically demanding 
partners. 

¶ Increases participation in major international conferences. 

¶ Maintains the competence in process metallurgy and emphasizes recycling 
technology and science. 

¶ Continues renewal of research topics in alignment with the goals of Aalto 
University. 

 



                                    
 
 
 

  
       

Department of Forest Products Technology, TKK 

1. Introduction and General Impressions 

The Department of Forest Products Technology does research on the chemistry and 
physics of wood and its products, on the production processes of pulp and paper 
products, and on environmental technology in the forest industry. The Unit benefits from 
close cooperation with the strong Finnish forest products industry and with KCL (Oy 
Keskuslaboratorio ς Centralaboratorium Ab, now part of VTT Technical Research Centre 
of Finland), an internationally recognized technical centre for the industry.  Because of 
this cooperation, and its long history, the Unit has access to extensive research and pilot 
facilities. Furthermore, there is only a small number of other places in the world where a 
similar concentration of expertise in the forest products industry is found.   
 
The Unit has a substantial international focus. It has eight chair professors and one 
FiDiPro Professor, of which four received their doctorates from outside TKK and three of 
these from outside Finland. It has some international doctoral students and a number of 
its graduates have gone on to research positions outside the country. One recently 
appointed FiDiPro Professor and one new FiDiPro Fellow will further enhance the 
international character of the Unit. The Unit has established formal exchange 
agreements with a number of international institutions, and has hosted several 
international conferences in recent years.     
 
In summary, the Department of Forest Products Technology is well known internationally 
within its relatively focused and well defined domain of expertise.   

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The Unit is already closely aligned with the theme areas of Strategic Centres of Science, 
Technology and Innovation, particularly those related to the forest cluster, and to energy 
and environment. The Unit has recognized the weakness in the forest products industry 
in the Northern hemisphere, and is now devoting up to 50% of its research funding to the 
emerging areas of nanotechnology and biorefinery. This is an active area of international 
research interest, and advances in this area have the potential to be widely referenced. 
The Unit has begun work on the production of biopolymers and other chemicals using 
the by-products of the chemical pulping process. Although the general area of biorefining 
is being widely studied, the Unit has a realistic chance of developing an internationally 
recognized program of research because of their decision to build on existing strengths 
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and narrow their focus in this area. The Unit will also continue to service their traditional 
areas of forest products research, although it has indicated that it will move from basic 
commodity grades of pulp and paper into value added products. The Unit is well aligned 
with the goals of TKK to do internationally respected research with a high societal 
impact.   

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ  

Numerical Rating (1-5): 3 Good International Level 
 
TKK is recognized as one of the main players in the field of Forest Products research.  The 
reputation of the Unit has been developed because of a culture of strong fundamental 
science in areas with a definite practical application.     

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The Unit is a large entity operating in a relatively narrow field of research and has 
inevitably become well known throughout the world. Professors from the Unit have 
played a major role in the writing/editing of several textbooks and of a 19-volume 
standard series in this field.  Most staff members are on editorial boards of peer 
reviewed journals. The Unit is well funded and hence young researchers often attend 
conferences and make the presentations.    
 
The impact of their original research has, in the past, been very good in a few areas. For 
example, the work on hexenuronic acid is not only widely used in industry, but has also 
been widely cited. There are a few other areas where the work has been widely cited (i.e. 
+50 citations).  Generally, however, the number of publications and citations is modest. 
The Unit has acknowledged this in its self assessment, and has indicated a desire to 
sharpen its publication policy.    

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The Unit has very close collaboration with the Finnish forest products industry and this is 
clearly of strategic significance because of the importance of this industry to the 
domestic economy. The Unit is also the major source of technical personnel for the 
industry, and its graduates are in demand internationally. The Unit has also contributed 
individual industrial advances that have had a significant industrial impact. In 2003, the 
Marcus Wallenberg Prize was awarded for the discovery of the role of hexenuronic acid 
in pulp bleaching. This is an important international award given for the invention or 
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discovery that has the most significant impact on the forest products industry. Numerous 
patents have been issued, and the processes developed around this discovery are widely 
used in industry.    

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The research environment in the Unit is exceptionally strong. There is a significant pool 
of funds for large, long-term projects. In particular, the more recent efforts in biorefining 
and nanocellulose are already well funded as part of very large consortiums. The Unit has 
excellent facilities, and has recently completed the renewal of one of their buildings. 
Close proximity to and cooperation with KCL and VTT ensure that virtually any facilities 
needed are available locally.  
 
The morale in the Unit seems very good. The professors, postdoctoral researchers, and 
doctoral students all seem highly motivated and genuinely interested in their scientific 
work. There is a good international presence among the students and postdoctoral 
researchers, and this is possible because of the international reputation of the Unit. 
There is a good gender balance among the students and postdoctoral researchers but 
not among the professors.   There is a good age profile among the professors. 
 
There are three apparent obstacles to higher academic production. The Unit has 
ƘƛǎǘƻǊƛŎŀƭƭȅ ǘǊŀƛƴŜŘ ŀ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ aŀǎǘŜǊΩǎ ǎǘǳŘŜƴǘǎ ǘƻ ǎŜǊǾŜ ǘƘŜ ƛƴŘǳǎǘǊȅΣ ŀƴŘ 
although this number has decreased in recent years, the teaching load is still quite high 
for some of the senior researchers.  
 
Another factor reducing research output (and hence international impact) is the 
relatively comfortable funding and equipment situation. While also a strength of the 
Unit, this seems to have reduced the incentive for publication and hence its measurable 
productivity. 
 
Finally, there is also apparently limited collaboration between the various research 
groups within the Unit, as evidenced by the small number of joint publications. The Unit 
does not schedule joint seminars, and hence the individual research groups are operating 
independently. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
The Unit has recognized the need to adapt faced with decline of conventional industry, 
and has shifted fully 50% of its funded activity into emerging areas of international 
scientific interest. The Unit has already secured substantial funding and has good 
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partnerships in place in these areas. The Unit has made an effort to increase its 
international presence by recruiting foreign researchers at all levels, and by setting up 
formal collaborative agreements with foreign institutions.    
 
The Unit has some postdoctoral researchers with aspirations of an academic career 
leading to a professorial position.      

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The Unit is already a global player in conventional areas within the forest products 
industry and has been proactive in adapting to the changing industrial environment 
through a major transition in the utilization of new technologies.    
 
The Panel recommends that Aalto University:  

¶ Creates a system for bringing in foreign postdoctoral researchers for short 
periods. 

¶ Creates a tenure system.  
 
The Panel recommends that the Unit: 

¶ Continues to recruit internationally for all research levels. 

¶ Recruits additional senior researchers, postdoctoral researchers and FiDiPro 
Fellows with expertise in the new fields of research.  

¶ Encourages young researchers to establish independent programs by applying for 
their own funds. 

¶ Increases the interaction between research groups within the Unit by scheduling 
joint seminars. 

¶ Establishes specific targets for research publication in order to encourage 
appropriate international dissemination of the results. 
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Panel 2: Electronics and Electrical Engineering 
 
Panel Chair: 
Prof. Mikael Östling, KTH Royal Institute of Technology, Sweden 
 
Panel Members:  
Prof. Alex Gershman, Darmstadt University of Technology, Germany 
Prof. Maria Teresa Lago, University of Porto, Portugal 
Prof. Josef Lutz, Chemnitz University of Technology, Germany 
Prof. Wolfgang Mathis, University of Hannover, Germany 
Prof. Arthur van Roermund, Eindhoven University of Technology, the Netherlands 
Prof. Christer Svensson, Linköping University, Sweden 
 
Units of Assessment: 
Department of Electronics, Helsinki University of Technology (TKK) 
Department of Radio Science and Engineering, Helsinki University of Technology (TKK) 
Department of Signal Processing and Acoustics, Helsinki University of Technology (TKK) 
Department of Electrical Engineering, Helsinki University of Technology (TKK) 
Metsähovi Radio Observatory, Helsinki University of Technology (TKK) 
 
 

 
 

Overview 

The Panel members would like to congratulate the Aalto University RAE2009 organizers 
for their excellent preparations in conjunction with the site visit June 7-12, 2009. All 
practical arrangements with the visits exceeded our expectations. We specially 
appreciate our student guide for her good service spirit and excellent time keeping. We 
also extend our appreciation to all groups we visited for their excellent cooperation and 
positive attitude to meet our needs for making non-scheduled laboratory visits. We are 
impressed with the attractive campus environment integrating the teaching and research 
facilities, student housing as well as business parks.   
 
Among our panel members we perceive the great opportunities and challenges the new 
concept of Aalto University may offer. We see this as a very timely merger of disciplines 
and a much stronger platform to create a truly international setting and to reach an 
international excellence. Towards implementation we have identified several issues that 
must be carefully addressed. The new Aalto University must provide a transparent and 
international faculty recruitment policy. In our site visit we observed that the leadership, 
professorship and doctoral student positions were almost only occupied by native Finnish 
citizens. A gender and internationally balanced mix of world leading scientists must be 
pursued in order to make Aalto University highly ranked. This is not the case today within 
our assessment units.  
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We furthermore recommend a continued work with the organizational structure of the 
departments and faculty division. The new organization, implemented since 2008, is 
perceived as a positive move but should not be considered finalized. Aalto University 
needs to explore new possibilities for research clustering. 
 
An artifact that the panel also observed was the rather rigid attitude on journal 
publication requirements and policy for doctoral thesis. The attitude not to allow 
conference publications in the thesis work is a direct threat to the ability for doctoral 
students to acquire adequate international scientific discussions. The publication policy 
should be tuned with respect to the particular scientific field. 



                                    
 
 
 

  
       

Department of Electronics, TKK 

1. Introduction and General Impressions 

The department comprises four labs: the Applied Electronics Lab (Health and Wellbeing), 
the Electronics Integration and Reliability Lab, the Lighting Lab, and the Defense Systems 
Lab.  
 
The department leader showed a clear vision and strategy for the first three labs. This 
was based on the findings that Finland has on the one hand problems in innovation, in 
keeping manufacturing business in the country, and in creating new business; and on the 
other hand the problem of the aging of the population. Taking into account potential 
growth and risk level aspects, a clear strategy was set out. This part of the department 
can be characterized by a strong multi-disciplinarity, a high interest in society and an 
outstanding societal impact. The name of the department (Department of Electronics) 
does not reflect this research area, which, indeed, is more related to application aspects 
of electronics; moreover, electronic circuit and IC design is not included in this 
department.  
 
The Electronics Integration and Reliability Lab breathed out a sound scientific 
atmosphere, based on famous work of a recently retired professor, on a high-level 
laboratory infrastructure, and on the passion of the new professor that recently joined 
the group. This new recruitment results in a strong improvement in the scientific spirit. 
 
Both the Lighting and the Health and Wellbeing labs showed a strong interest in and real 
contribution to society. Fundamental science of electronics was not visible; a scientific 
approach on applications might be present, but could not be convincingly expressed. 
Basic science seems to be present in the other disciplines involved (like human 
behaviour, psychology, light science, medical), but could not be judged by the 
committee. Positioning in the Electrical Engineering faculty makes sense because of the 
electrical and electronic system and application aspects. The fields show clear links to 
each other and to the manufacturing and reliability activities in the department. Based 
on the foregoing discussion, they are considered as of high value. However, for a long-
term success, a sound and clear scientific basis should be identified and elaborated. 
 
The Applied Electronics Lab (Health and Wellbeing), the Electronics Integration and 
Reliability Lab, the Lighting Lab, can profit significantly from the merge with HSE 
(business development) and TaiK (industrial design) in Aalto University, as was explicitly 



 
 
 

 
 

  
Aalto University Research Assessment Exercise 2009: Panel Reports  Page 43 of 273 

expressed already by the group members. This part of the group also shows a good 
gender balance.  
 
The Defense Systems group was planned to have its own presentation, and, indeed, was 
identified by the committee as an isolated entity, with no cross relations with the other 
groups. Embedding in the Radio Department seems more appropriate, in view of the 
research topics. The presentation was just oral and limited, not giving any information on 
which a proper research assessment could be based. No answers were given on explicit 
questions on research aspects and on the positioning in this department. This was 
ΨƧǳǎǘƛŦƛŜŘΩ ōȅ ǘƘŜ ŎƻƳƳŜƴǘ ǘƘŀǘ ƛǘ ǿŀǎ ŎƻƴŦƛŘŜƴǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ ŎƻƳƳƛǘǘŜŜ ǿŀǎ 
surprised by this lack of willingness. This attitude also poses severe questions to the 
contribution of the group to the scientific community. 

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The unit strongly reflects the research strategy of the university, in terms of international 
cooperation, ability to renew, social interaction, and digitalization. Internationalization in 
terms of staff members is not yet realized. Their concrete collaboration, already now 
with design factory and industrial design partners, can be further strengthened in the 
future with design-activities in TaiK, and with business development activities in the HSE. 
The group sees opportunities in the new tenure-track system.  

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The outstanding quality level of the Integration and Reliability group in the past forms a 
sound basis for scientific quality in the future. Although we have no hard evidence yet of 
the scientific quality of the new professor, the scientifically sound discussion, combined 
with drive and enthusiasm, gave a good impression. In the other two fields, scientific 
quality might be present at the application level and in neighbor disciplines, but that was 
not convincingly explained; on basic electronic level we see no evidence of scientific 
depth. 
 
The Defense activities gave us no evidence at all of scientific depth. This, together with 
the attitude to refuse discussing these issues, seems to be not fruitful and even 
conflicting conditions for good science.  
 
To prevent a negative influence of this on the judgment for the rest of the group, the 
committee has chosen to base the rating for the scientific quality of the department only 
on the activities in Health and Wellbeing, Electronics Integration and Reliability, and 
Lighting. 
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4. Scientific Impact of the UnitΩs Research 
 
Numerical Rating (1-5): 3 Good International Level 
 
The Electronics Integration and Reliability group has a strong scientific impact as 
evidenced by a good publication record and cooperation with major international players 
in the field. The scientific impact of the other groups is considered limited. 

5. Societal Impact of the UnitΩs Research 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The societal impact of this unit is very large. Professor Sepponen expressed a strong and 
clear objective of being useful to the Finnish society in many aspects. A program of 
human wellbeing, including the development of methods and equipment for medical and 
elderly care, measurement equipment for sleep supervision, intra-abdominal fat analysis 
and cardiovascular condition, and bio-adaptive technology, all in cooperation with 
medical expertise, has a large impact on society. The Electronics Integration and 
Reliability group has close cooperation with industry, for example with Nokia and other 
companies in Finland and with international semiconductor industry directly and through 
the Semiconductor Research Corporation. The Lighting group actively pursues research 
on LED illumination, energy saving, optimal lighting for humans and plants in different 
contexts, and on the assurance of LED product quality and lifetime. Also this work is 
performed in cooperation with other institutions, including Arts, Agriculture and more. 
Finally, the department has a strong ongoing tradition of creating spin-off companies, 
from several groups.  
 
The defense group is not included in this rating.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 3 Good International Level 
 
The department has developed an interdisciplinary environment, which is considered 
very inspiring. We also find Professor Sepponen an inspiring leader. The Panel was 
concerned about a possible competence gap between the retiring Reliability professor 
and his successor, but has a very positive impression of the successor. Regarding the 
scientific leadership, our impression of the Reliability group is good, but the other ones 
need to improve. Some groups have excellent research equipment, particularly the 
Reliability group. Regarding the lighting group the information is contradictory, whereas 
the situation for Applied Electronics group is poor. The Panel is very concerned about the 
Defense group. It appears isolated, and shows a strongly non-cooperative attitude, so 
that we are worried that it can have a negative influence on the research environment at 
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the department. Finally, we note that this department has a good gender balance at 
professor level. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 3 Good  
 
The department management recognizes the need for a more efficient innovation 
system in Finland, and identifies Aalto University as an opportunity to improve. Several 
research leaders support this positive view on the Aalto initiative and the associated 
mergers. The design faculty is already now an important partner to this department, and 
the business faculty is expected to support a more successful spin-out process. We also 
conclude that LED illumination has a very large potential in the near future. This fact has 
been identified by the department and constitutes a large opportunity. Still the future 
potential of the department may be retarded by its relatively small size and a very tough 
challenge of managing highly interdisciplinary research. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The Panel recommends the faculty to give strong support to Prof. Mervi Paulasto-
Kröckel, to facilitate a good continuation of the strong Reliability activity. For other parts 
of the department we recommend a continued development of faculty and a 
strengthening of the scientific consciousness. We also recommend an upgrade of the 
!ǇǇƭƛŜŘ 9ƭŜŎǘǊƻƴƛŎǎ ƎǊƻǳǇΩǎ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ tŀƴŜƭ Ƙŀǎ ƴƻǘƛŎŜŘ ǘƘŀǘ ǘƘŜ ƛnformation about 
the equipment of the Lighting group on the Department web site is more complete than 
in the assessment report. Finally, the Panel recommends an alternative placement of the 
Defense group. 
 

 

 



                                    
 
 
 

  
       

Department of Radio Science and Engineering, TKK 

1. Introduction and General Impressions 

The department of Radio Science and Engineering consists of excellent and strong 
research groups where their research level is on international standard and where main 
research areas are electromagnetic fields and circuits theory together with different 
application areas as well as space and airborne technology and radio astronomy. During 
the presentation of the groups and also during the interviews with members of the 
department we received the impression that within the department there is a good 
working atmosphere. Therefore the first step from separate laboratories to a common 
department seems to be carried out in a successful manner. The research areas cover a 
broad spectrum from the theory of electromagnetic fields to circuit theory as well as its 
application in meta-materials, from antenna modeling to space technologies. The funding 
for the projects comes from well balanced mix of different agency supports. 
  
On the other hand we assess that there is a rather low level of interdisciplinarity within 
the research projects. We observe that there are only very few research themes studied 
together with other members of the department or involving researchers from other 
departments.  Furthermore it is obvious that the gender is not balanced. Also the age 
profile problem of the professors is mentioned but not addressed in the self assessment 
and no solutions to the problem were identified in the documentation or during the 
interviews. The assessment unit did not present ideas on how they see themselves in the 
new Aalto University setting.    

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

During the discussion on the future strategy of the new Aalto University merger it was 
clear that the department is fully aware of the coming change but display a passive 
attitude. The process to identify opportunities and initiatives has not really started within 
the Unit. An exception is the concept of tenure track that is considered as an interesting 
additional structure for the research careers of the electrical engineering doctoral 
students.    
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оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 
 
Numerical Rating (1-5): 4 Very Good International Level 
 
In the different research areas of the department excellent and international visible 
results are produced. Extraordinary research is done in the space and airborne 
technology team that is well above the overall mark (4). 
 
Based on long-term research in new mathematical concepts for electromagnetic field 
modelling strong research is done to apply these results and other concepts of this area 
to eminent and current applications. For example meta-materials, chiral media, 
submicrometer optics and antenna modeling are studied in a highly successful manner. 
The panel would like to mention the cooperative work on real antenna measurements 
and signal processing within the center of excellence SMARAD. Historically circuit theory 
has been a strong research field in this unit. Over the assessment time period a new 
concept of the circuit simulator APLAC was developed and implemented as a product of 
AWR-APLAC Corporation. Further research in the group in the direction of new circuit 
analysis tools continues but the panel considers this direction has a rather limited future 
for the department.  

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The members of the department participate regulary in main scientific workshops and 
conferences of the different field of research. The senior researchers play significant 
roles in most relevant international scientific societies (e.g. IEEE, URSI, European 
Microwave Association). The senior researchers (particularly the professors) serve 
frequently as invited and plenary speakers at international conferences and workshops. 
The research results generate a large number of papers published in highly ranked 
international journals and conference proceedings The papers are cited frequently. Some 
of the faculty members serve as members in technical committees, organize conferences 
and serve as members of boards of international conferences. It is worth to note that five 
professors are IEEE fellows. They have also a good track record in securing external 
funding from several agencies and have managed to fund the center of excellence 
SMARAD for a second six years period.  

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The Space and airborne technology group deserves a special compliment since the 
impact is obvious and can potentially be even more important.  Research results from the 
department are used by international companies and some of the former doctoral 
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students founded smaller and larger spin-off companies. The circuit simulator APLAC was 
developed in cooperation with one group of the department and an industrial company 
and is one of the most visible tools from this department. These successful results are 
based on the excellent education of electrical engineers by members of the department. 
We especially appreciate their engagements in schools. 

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good International Level 
 
Without any doubt some of the groups in this department have already a proven 
research leadership in their fields. The equipment is excellent including an airplane for L-
band radiometry.  
 
With respect to the teaching load an unbalanced situation was observed resulting in a 
few researchers being strained with teaching duties whereas others are not.  
 
The panel considers that the many senior researchers in the unit have capacity to 
supervise more doctoral students.  
 
Given all high-class research evidenced in the site visit we are surprised to find a rather 
low prepareness for defining a common long-term strategic research plan.  

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 3 Good  
 
Certainly the groups of the department have a high research potential for the next five 
years which may be extended further. One of the most essential problems is that no 
vision about the future development of department is visible. We also observed a 
reluctant attitude towards identifying the possibilities and challenges with the Aalto 
university merger. The unit has no proactive plan to solve their gender imbalance and to 
renew the aging structure of professors at the department. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The most pressing problem is the age profile of the professors. It has to be discussed and 
solved as soon as possible. However, this is also an excellent opportunity for the 
establishment of new professorships. Furthermore the department should enhance its 
interdisciplinary research portfolio and interact more with other departments of the 
Aalto University. Last but not least the gender problem must be a theme on the agenda 
of the department because it is a very good chance to attract new students for the 
research areas of the department.  



                                    
 
 
 

  
       

Department of Signal Processing and Acoustics, TKK  

1. Introduction and General Impressions 

The overall panel impression is that this is a strong department with a good spirit. Most 
of the departmentΩǎ professors have a clear vision of the long-term challenges and 
strategic goals in their respective fields. However, there seems to be a lack of a common 
departmental strategy and overall leadership. The department research topics span a 
broad spectrum of important areas such as audio signal processing, communication 
acoustics, speech communications, signal processing for wireless (multi-antenna) 
communications, array signal processing, and optical metrology. The Panel got the 
impression, however, that the optical metrology branch better fits to experimental 
physics than to the signal processing and acoustics department. The Panel is impressed 
by the quality of research and international standing of the departmentΩǎ leading 
researchers, as well as by the maturity, achievements, and enthusiasm of the 
departmentΩǎ postdoctoral researchers and doctoral students. Especially impressive are 
the achievements of the groups working in wireless communications and array signal 
processing, audio signal processing, communication acoustics, and speech 
communications. The department has proven very successful in securing research 
funding both from the national and EU sources and has very well established 
relationships with the industry. It has demonstrated a sustained effort in establishing 
collaborative links with other groups at TKK through the centre of excellence SMARAD 
and multiple industrial projects. The achieved degree of interdisciplinary collaboration 
(also with arts researchers) is very convincing. The department managed to bring top-
notch experts from US and Europe as long-term visitors and lecturers. We noted a very 
good working atmosphere. 

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The overall quality and interdisciplinarity of the research and international standing of 
the departmentΩǎ leading researchers are very impressive. The department has a well 
documented history of successful collaboration with several design and art research 
groups. The department researchers have a very positive attitude, and during the 
interview they expressed a great expectation that the forthcoming tenure-track 
appointment system will help to strengthen the department. 
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оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 
 
Numerical Rating (1-5): 4 Very Good International Level 
 
Most of the department professors have solid track records in their fields. Especially 
strong are the wireless communications, array signal processing, audio signal processing, 
communication acoustics, and speech communications groups. Some of these groups 
have clear potential to reach the highest (outstanding) level.  

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
Most of the department professors are well established leaders in their fields enjoying 
international recognition and strong international network. The departmentΩǎ scientific 
impact is clearly evidenced by several best paper awards, one ERC starting grant, several 
academy fellowships, international conferences organized by the departmentΩǎ 
researchers, and editorial positions in flagship journals.  

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
Most of the departmentΩǎ leading researchers have demonstrated a very successful 
transfer of research results to industry and research institutes. The department has been 
instrumental in establishing the Nokia Lablet and has established strong connections to 
Nokia and other industries. However, there is no record of the department involvement 
in wider societal activities.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good International Level 
 
The department enjoys a good spirit. It has a competitive yet friendly working 
atmosphere that facilitates cooperation. Most of the department members have 
demonstrated strong individual ideas and good vision. The department, however, would 
greatly benefit from a common strategy. 
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7. Future Potential of the Unit of Assessment 
 
Numerical Rating (1-5): 5 Outstanding  
 
The department has a strong potential and its members have a good vision for the 
future.  The department should be proactive in setting up its common strategy and put 
more effort in attracting additional bright international postdoctoral scholars and 
potentially increase the number of doctoral students. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

It is important to establish a strong leadership coherent across the groups. The 
department should develop a clear strategic plan of its future. A better positioning of the 
optical metrology group should be considered. It should also consider how to increase 
the number of doctoral students recruited from outside of TKK. 



                                    
 
 
 

  
       

Department of Electrical Engineering, TKK  

1. Introduction and General Impressions 

The department consists of professors with high competence in their special fields and 
an engaged leader, however they have still not completed the process of integration into 
ŀ ŘŜǇŀǊǘƳŜƴǘΦ ! ŘŜǇŀǊǘƳŜƴǘ ƴŀƳŜ ƭƛƪŜ άtƻǿŜǊ ŀƴŘ 9ƴŜǊƎȅέ ǿƻǳƭŘ ōŜ ƳƻǊŜ ǎǳƛǘŀōƭŜΦ ¢ƘŜ 
contribution and the special competence of the professor for Power Electronics, who is 
currently the dean of the faculty, is missed by the department.  
 
The department faces great challenges. Energy engineering and power engineering are 
key disciplines to allow a future environment compatible life. Finland is since decades a 
leading country in Europe in electric energy technology and electric conversion, which 
covers actual 6% of the export. Therefore the benchmark to the research is to be of a 
leading international level. While there is some presentiment of these challenges in the 
self-assessment of the department, they are not addressed in concrete projects.   
 
The importance of system reliability is underestimated.  Regarding system integration, 
several professors of the unit have good preconditions in their specific competence; 
however this task, which can only be solved in cooperation, is not addressed.  
 
Not much interaction with other departments of university is perceived, and the 
interdisciplinarity is low. There is an intensive cooperation of individual professors with 
the specific industry; however there is a lack of both inside and interdepartmental 
cooperation. The professor for Electromechanics is engaged in international committees 
and enjoys high reputation in his specific field, but the other members of the department 
are not sufficiently visible. The department has a reasonable share of international 
doctoral students and postdoctoral researchers and good international exchange on the 
doctoral level.  
 
The panel was impressed by the engagement and attitude of the department 
postdoctoral researchers and doctoral students. This seems to be supported by the 
professors; however we missed the same spirit of acceptance of new challenges at the 
professor level.  
 
We do not feel that the environment is dynamic and inspiring. 
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нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ the wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 
 
Besides the department of automation, neither much interaction with other 
departments of the university was found, nor interdisciplinarity. The opportunities of the 
new Aalto structure are not identified by the department. We miss a spirit to include the 
competence of other disciplines to solve the problems of future energy demands of 
society.  

3. Scientific Quality of the UnitΩs Research 

Numerical Rating (1-5): 3 Good International Level 
 
The arising challenges in energy are not really addressed in projects. This holds for all 
parts. Because of excellent theoretical work, a higher grade (4) could be justified for 
Electromechanics. 

4. Scientific Impact oŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 2 Fair International Level 
 
Besides some exceptions, the department has a low international visibility. There is a 
decreasing contribution to important international conferences in the field since 2004. 
We found that there is even an instruction for the doctoral students to make only journal 
contributions. This is counterproductive with regard to the international scientific impact 
of the department.  
 
We missed the spirit and the self-challenge to become a leading university at 
international scale.  

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The department has an intensive cooperation with specific industries. Their patents, 
ideas and research results are used by the industry. However there is low impact to 
society on how power and energy engineering can lead to CO2 emission reduction. Also 
the relations with the industry seem more to be solving their problems, and there is too 
low impact on industry on what must be done. 
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6. Research Environment at the Unit of Assessment 
 
Numerical Rating (1-5): 2 Fair International Level 
 
There are motivated and inspired postdoctoral researchers and doctoral students, and 
we found an upcoming international flavor in the department. Besides that, the 
environment was not inspiring. 
 
Because of missing plans how the department can solve the enormous challenges of the 
field and because of no definition of projects and necessary equipment, the potential 
lack of equipment is not identified. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 2 Fair  
 
In the existing form and attitude this department is not ready to master the challenges in 
front of it. However, the objective importance of the area would give a very high 
potential, if correctly combined with the existing high specific competence.  

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The panel suggests that the department should urgently make a detailed medium term 
plan to become an internationally leading university in this field in a country with a 
world-leading role in energy and power technology. This plan must contain concrete 
projects, interdisciplinary resources, time plans, technical and financial effort. Under 
precondition that said plan fulfills the requirements, it is recommended that the Aalto 
University strongly supports the power and energy activities even with extraordinary 
financial engagement, if substantiated. The renewed department shall attract the best 
researchers and professors at an international scale.  
 
We are aware that the power energy industry extracts the best engineers with 
comparatively high-level salaries. Therefore, if said precondition is fulfilled, it is 
suggested that the Aalto University offers attractive long term contracts to researches in 
the field.  
 



                                    
 
 
 

  
       

Metsähovi Radio Observatory, TKK  

1. Introduction and General Impressions 

Even for a very small group, the research staff is highly motivated and active in 
interesting research topics with an adequate level of publications in very good 
international journals with a high impact factor. However, the research unit is quite 
isolated (the institute is located 35 km away from the TKK campus) and is, in terms of 
size, way below the critical mass. The Panel is concerned that the recent restructuring of 
TKK to prepare to the Aalto University has further caused the group isolation. The Panel 
ŎƻƴǎƛŘŜǊǎ ǘƘŀǘ ǘƘŜ ƎǊƻǳǇΩǎ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴǘƻ ŀƴ ŀŘŜǉǳŀǘŜ ŘŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ !ŀƭǘƻ 
University (for example, the department of radio science and engineering) would be 
highly beneficial for both. We envisage that such integration would ideally take place in a 
way to maintain its individuality ς research in radio astronomy ς and should include the 
opportunity for international recruitment of a radio astronomy professor and a few 
postdoctoral researchers, allowing the research group to gain a critical mass. We foresee 
that such a move could stimulate wide synergies between the host department and the 
research group and offer the doctoral students a sound base for their training as 
internationally competitive researchers. The current environment offered to the doctoral 
students is considered by the Panel as inadequate both in terms of scientific training 
(seminars, discussions, etc.) and regular supervision by the professor in charge. Such a 
merger should also guarantee that the Metsähovi Radio Observatory remains a national 
operational facility and an EVN node. Such a node (a remotely controlled observatory 
with the necessary technical maintenance) should be used both for research and training 
in radio astronomy and radio engineering instrumentation. 

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

¢ƘŜ ǊŜŎŜƴǘ ǊŜǎǘǊǳŎǘǳǊƛƴƎ ƻŦ ¢YY Ƙŀǎ ǇǊƻōŀōƭȅ ǿƻǊǎŜƴŜŘ ǘƘŜ ¦ƴƛǘΩǎ ƛǎƻƭŀǘƛƻƴΦ ¢ƘŜ tŀƴŜƭ 
considers that the current situation ς ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ ǎǘǊǳŎǘǳǊŜΣ ǎƛȊŜ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ 
offered to its doctoral students ς is hardly comparable to an internationally established 
research unit in radio astronomy.  
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3. Scientific Quality of the UnitΩs Research 
 
Numerical Rating (1-5): 4 Very Good International Level 
 
The rating given by the Panel reflects its evaluation of the international collaborations 
and the number of publications in high quality journals.  

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 2 Fair International Level 
 
¢ƘŜ tŀƴŜƭ ŜǾŀƭǳŀǘŜǎ ǇƻǎƛǘƛǾŜƭȅ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǎŎƛŜƴǘƛǎǘǎΣ ȅŜǘ ŎƻƴǎƛŘŜǊǎ ǘƘŀǘ ǘƘŜ ¦ƴƛǘΩǎ ǎǳō-
critical size seriously constrains its impact on the international scientific community in 
the field. 

5. Societal ImǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 2 Fair International Level 
 
Such a Unit with its fundamental research, if adequately integrated and sized, would be 
an important asset for the Aalto University with its ambition to become a world-class 
research university. The Unit could also be highly instrumental to promote science in the 
ǿƛŘŜǊ ǎƻŎƛŜǘȅ ŀƴŘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜŎǊǳƛtment base of motivated technology 
and science oriented students. 

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 2 Fair International Level 
 
The Panel was unable to visit the Unit. The rating is based on the written material and 
the interviews, reflecting our conclusions about the group isolation, inadequate size and 
limited training of doctoral students. In our view, the enthusiasm of the research staff 
cannot compensate for the prevailing conditions for the aforementioned shortcomings. 
However, we believe that there is ample opportunity for the Unit to unfold if only it 
would be adequately integrated within the Aalto University and have its human 
resources properly upgraded. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 2 Fair  
 
The Unit has high potential in the field if better integrated within the Aalto University 
while allowed to preserve its identity. This requires adequate size (international 
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recruitment of a professor of radio astronomy and a few postdoctoral researchers) and 
offering attractive conditions for promising master and doctoral students. The Unit could 
also become a valuable asset to the University in terms of recruitment of highly 
motivated students in technology & science, even beyond radio astronomy.  

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The integration of the Unit within the Aalto University, e.g. in the department of radio 
science and engineering, should be seriously considered. This integration of the Unit 
should: 
 

¶ Maintain its individuality as a research group in radio astronomy. 

¶ Be timely planned to coincide with its critical enlargement through the 
international recruitment of a radio astronomy professor and postdoctoral 
researchers. 

¶ Guarantee that the Metsähovi Radio Observatory remains a national operational 
facility and a EVN node (a remotely controlled observatory with the necessary 
technical maintenance). 

¶ Open the Observatory (research and training) for a wider range of research 
students both in radio astronomy and radio engineering instrumentation. 

 
The group should be provided with adequate funding securing its role as a fundamental  
research Unit in:  
 

¶ Addressing exciting topics of high public visibility. 

¶ Stimulating forefront technological developments. 

¶ Integrating highly motivated and active research staff that publishes regularly in 
very good international journals with high impact factor. 

¶ Offering doctoral students a stimulating scientific environment for their training 
as internationally competitive researchers. 
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Panel 3: Mathematics and Physics 
 

Panel Chair:  

Prof. Arto Nurmikko, Brown University, United States  

 

Panel Members: 

Prof. Eytan Domany, Weizmann Institute of Science, Israel  

Prof. Olaf Dössel, University of Karlsruhe, Germany  

Prof. Eric Isaacs, Argonne National Laboratory, United States  

Prof. Frank Pobell, Forschungszentrum Dresden-Rossendorf, Germany  

Prof. Joachim Rosenthal, University of Zürich, Switzerland  

Prof. Asle Sudbø, Norwegian University of Science and Technology, Norway  

Prof. Andrzej P. Wierzbicki, National Institute of Telecommunications, Poland 

 
Units of Assessment: 

Department of Biomedical Engineering and Computational Science, Helsinki University of 

Technology (TKK) 

Department of Mathematics and Systems Analysis, Helsinki University of Technology 

(TKK)  

Department of Applied Physics, Helsinki University of Technology (TKK) 

Department of Micro and Nanosciences, Helsinki University of Technology (TKK)  

Low Temperature Laboratory, Helsinki University of Technology (TKK)  

 

 

  

 
Overview  

This panel reviewed five Units of Assessment at TKK which ranged from basic to applied 
physics, to elements of electrical and computational engineering, and applied 
mathematics. In addition to the assessment and evaluation of each separate unit, we 
wish to provide the following summary. 
 
1) In terms of research, each of the units had robust research activity which should be 
generally characterized as quite strong on average. In a number of individual instances, 
this research clearly competes at world-class level, if not outright leading a subfield.  
 
2) The present structure of the four departments combining physics, applied physics, and 
electrical/computational engineering (i.e. excluding mathematics) seems to have enjoyed 
some benefits of past history as well as more recent reorganization. However, to an 
outsider, the manner by which these units have been organized appears in several cases 
somewhat contrived and artificial in terms of clear disciplinary rationale. Accordingly, the 
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panel witnessed a certain amount of fractionalization, duplication, and awkward 
positioning/competing for resources. In the context of the new Aalto University, the 
panel strongly recommends that the present structures be thoroughly revisited in order 
to provide a more competitive sum of what are generally quite useful and high quality 
scientific parts. 
 
3) The makeup of the faculty as well as senior research staff reflects a significant amount 
ƻŦ άƛƴōǊŜŜŘƛƴƎέ ǘƻ ŀ ŘŜƎǊŜŜ ǊŀǊŜƭȅ ǎŜŜƴ ƛƴ ŀƴȅ ǘƻǇ ǊŜǎŜŀǊŎƘ ǳƴƛǾŜǊǎƛǘȅΦ ¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ 
reasons for this, but the net effect is a somewhat inward-looking and insular character to 
ǘƘŜ ǳƴƛǘǎΣ ƛƴ ǎǇƛǘŜ ƻŦ ǎƻƳŜ ǎǘǊƻƴƎ ƛƴŘƛǾƛŘǳŀƭ ŦŀŎǳƭǘȅ ŜŦŦƻǊǘǎ ǘƻ άƛƴǘŜǊƴŀǘƛƻƴŀƭƛȊŜέΦ IƛǊƛƴƎ 
faculty with no significant international experience (either with a doctoral degree 
acquired abroad or by an extensive postdoctoral period abroad) is detrimental to 
scientific excellence. The shift of faculty hiring to a tenure track-type system is surely a 
necessary condition (though not sufficient in its own right). What is particularly 
unatǘǊŀŎǘƛǾŜ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ǿŀȅ ƧǳƴƛƻǊ ǎŎƛŜƴǘƛŦƛŎ ǎǘŀŦŦ ǊŜƳŀƛƴǎ ƛƴ ŀ άŎŀǊŜŜǊ 
ƘƻƭŘƛƴƎ ǇŀǘǘŜǊƴέ ǿƘƛƭŜ ǿŀƛǘƛƴƎ ŦƻǊ ŀ ǇǊƻŦŜǎǎƻǊǎƘƛǇ ǘƻ ƻǇŜƴΦ  
 
4) The management of Aalto University should adopt a strategy of internationalization, 
which might consist of following components: 
 

¶ Organizing yearly international summer schools of Aalto University at the doctoral 
level, with lectures and participation in research, attracting the best possible 
students for doctoral studies at Aalto. 

¶ Strongly encouraging Finns who aspire to academic positions at Aalto University 
to have international experience either as doctoral students or postdoctoral 
researchers. 

¶ Strongly encouraging professors and senior researchers to achieve such 
experience by introducing accelerated sabbaticals (say, one year each five years) 
spent at foreign universities or research institutions. 

¶ Supporting formation of international networks of excellence initiated by 
professors and researchers at Aalto University, going beyond national or even 
European networks of excellence. 

Without such clear-cut and well funded strategy of internationalization of Aalto 
University we doubt that a truly international visibility of Aalto could be achieved. 
 
5) All the five units which the panel reviewed are very important and should be present 
in any first class research university. One issue which the panel wishes to single out is the 
Mathematics Department, which is presently effectively an Applied Mathematics 
department (and a good one at that). It is not possible to operate a high profile university 
without a strong mathematics department including both pure and applied mathematics 
components ς both for the sake of the discipline itself and its pivotal role in educating 
scientists and engineers. 
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6) There is no formal research program at Aalto University in Life Sciences. We believe 
that many of the activities we reviewed would benefit strongly by the establishment of 
strong programs in Biotechnology, Molecular Biology, and Genetics. The decision on such 
an initiative has to be taken at the University management level, via a process of careful 
consultation with the members of the relevant scientific units.   
 
7) We certainly appreciated the hospitality of the units in hosting the panel. In most 
cases the organization of the presentations was thoughtful even if the hectic timetable 
ƳŀŘŜ ƛǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ǊŜŀŎƘ ŘŜŜǇŜǊ ƛƴǘƻ ǘƘŜ ǳƴƛǘǎΩ ǊŜǎŜŀǊŎƘ ǘƻǇƛŎǎΦ CǳǊǘƘŜǊΣ ƴƻǘ ŀƭƭ 
department leadership was always present. For example, while timing is never perfect, 
apparent conflicts prevented the full leadership of the high quality COMP unit in Applied 
Physics being present. 



                                    
 
 
 

  
       

Department of Biomedical Engineering and Computational 
Science, TKK 

1. Introduction and General Impressions 

The Department of Biomedical Engineering and Computational Science (BECS) consists 
basically of two parts: the Laboratory of Biomedical Engineering (BME) and the 
Laboratory of Computational Engineering (LCE). The unique combination of the two 
disciplines and the resulting esprit de corps embodies the integrative spirit of Aalto 
University (as we understand it). 
 
The main areas of research are:  
 
1) Computational Science including modeling large networks e.g. social networks, mobile 
phone networks, ecological networks, epidemiology and finally also neural networks. The 
general unifying theme which puts this research at the cutting edge of innovative physics 
is the creation of new methods and the use of powerful computational tools for the 
study of complex systems with very large number of degrees of freedom.  
 
2) Bioelectromagnetism instrumentation and brain function including Magneto- and 
Electroence-phalography MEG/EEG, Magneto- and Electrocardiograpy MCG/ECG, 
navigated Transcranial Magnetic Stimulation TMS, Near Infrared Imaging NIRS, hybrid 
MEG-MRI, biosignal analysis and inverse problem of MEG/EEG, brain excitability and 
connectivity.  
 
In addition we find projects on biopolymer dynamics, and DNA elasticity, retinal 
mechanisms of vision and retina as a biosensor, thermophotonic heatpump, clustering 
methods and quantum dots. 
 
The roots of BME go back to Prof. Toivo Katila. Here, too, researchers at TKK can look 
back to a most significant success story: the development of a multichannel SQUID 
systems leading to completely new methods in brain imaging research including the 
genesis of a spin-off company Neuromag (now with Elekta and with worldwide 
reputation). An additional contribution by the BME leaders and their collaborators has 
been the development of a transcranial magnetic stimulation system (TMS) - another 
unique achievement that led to the spin-off Nexstim. The BME team is presently probing 
entirely new frontiers by the proposed project on a hybrid MEG-MRI system that is now 
granted by the EU. 
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LCE has achieved major impact mainly via its activities in the framework of two Centers 
of Excellence of the Academy of Finland in the areas of Computational Materials 
Research, Information Technology and Cognitive Science, and subsequently by its 
research on Complex Systems, in particular studies of various physical and social 
networks. 
 
Today's structure of BECS has two main roads (1 and 2, see above) and some sidetracks. 
There is a clear link between brain instrumentation/brain research (within BME) and 
complex networks (within LCE) via neural networks and modeling of complex systems. 
The links to other research areas are not clearly visible. 
 
The two main areas of research are excellent and clearly on a very high international 
level: the number of publications in peer reviewed journals and the number of citations 
is extremely large.  
 
BME and BioMag were partners in the Center of Excellence (CoE) of the Academy of 
Finland (Helsinki Brain Research Center 2002-2007) whereas the LCE received Center of 
Excellence status first in 2000-2005 and currently leads the CoE COSY: Computational 
Analysis, Modeling, and Simulation of Complex Systems (2006-2011).  
 
The interdepartmental study program on Bioinformation Technology (BioIT) attracts very 
many engineering students of the highest academic quality. The panel acknowledges that 
several young researchers have spent significant time at leading universities abroad. 
These researchers brought in new expertise and directions of research and created 
excellent international connections. 

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

BECS clearly reflects the research strategy of TKK and Aalto University: The LCE program 
fits perfectly into "information and communication" and BME fits perfectly into "health 
and well being". BME contributes significantly to Brain imaging, Brain research and the 
Advanced Magnetic Imaging Centre AMI - a worldwide known expertise of TKK. 
 
BECS is an active participant in the aivoAalto project bringing together engineering, 
business and arts in the Aalto University.  
 
There is a long tradition of thematic connections between the successes of BME and the 
Low Temperature Laboratory that has sprung from the pioneering early work at LTL on 
SQUID-based brain sensors. For example, Risto Ilmoniemi, while working in LTL was one 
of the authors of "Magnetoencephalography ς theory, instrumentation and 
applications", published in Reviews of Modern  Physics 65, 413-497, 1993, with 1338 
citations. Our thoughts about the desired relationship of this unit with parts of the Low 
Temperature Lab are presented in Sec. 8. 
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We see an opportunity in possible collaboration between the economic modeling 
activities at the LCE and researchers from the Helsinki School of Economics. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊch 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The scientific quality in the two main areas of research is excellent. The early research on 
multichannel MEG systems at the Low Temperature Laboratory, pioneered by Prof. 
Ilmoniemi and colleagues, was outstanding. As an institution, TKK developed a worldwide 
leadership in advancing instrumentation development for magnetic detection of neural 
signals, including multichannel capability with superb noise management. As another 
important contribution by researchers at TKK (both BME, the Low Temperature Lab, and 
collaborators), important new tools were developed by image reconstruction algorithms 
to solve the complex problem of MEG and EEG. As a prime example of technology 
transfer within TKK, these innovations have been successfully transitioned to Neuromag. 
 
The navigated Transcranial Stimulation System is also outstanding. The technical goal to 
measure EEG right after a TMS pulse was most challenging and really solved by the group 
at TKK. Major contributions to understand brain function came from this lab. 
 
The main recognition of the quality of the LCE's research is in the form of winning the 
national status of Center of Excellence for two six-year periods, 2000-2005 and 2006-
2011. The central figure at LCE is Prof. Kimmo Kaski. He initiated during the last ten years 
an impressively wide range of research projects that use advanced computational 
methods to study the behavior of complex systems with a large number of degrees of 
freedom, a major area of current research in modern theoretical physics. The central 
activity of this group is that of research in the general area of networks. Perhaps the 
most impressive recent achievement of his group was the 2007 Proceedings of the 
National Academy of Sciences PNAS paper, done in collaboration with some of the best 
and most well-known scientists in the field. This paper analyzed a database of mobile 
phone activity and the resulting network of nodes (phones or individuals) and edges 
(representing calls between two phones). A very interesting structure of communities 
arose; these are subgroups of nodes that have strong connectivity within and weak 
connectivity between them. This 2007 paper attracted considerable attention and has 
already been cited 35 times. Other important and highly original recent work of this 
group focused on DNA elasticity (Phys Rev Letters 2008), study of dynamics of 
correlations in the stock market (Phys Rev E 2003, 84 citations), demonstrating the wide 
scope of the interests of this researcher. Prof. Kaski is very well known internationally, 
and has strong formal and informal connections with leading groups in Oxford, Hungary 
and the USA. 
 
Another excellent member of this department is Prof. Mikko Sams, whose research on 
cognition, especially activity of the auditory cortex, has made considerable impact. Some 
of his early papers, written in the early nineties in collaboration with researchers of the 
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Low Temperature Physics Lab had 200-300 citations; he published more recently (in 
2006-7) two papers in the PNAS on the auditory cortex.  

4. Scientific Impact of the UnitΩs Research 

Numerical Rating (1-5): 4 Very Good International Level 
 
The scientific impact of a majority of the unit's research is excellent. It is reflected in high 
level of external funding, securing status of national Center of Excellence, invited talks at 
international conferences, participation in a large number of EU-funded research 
projects and networks, participation in international tenure and academic hiring 
committees. 
 
The BME unit is known worldwide and has recognized leading expertise in multichannel 
MEG, brain imaging and brain research; they have generated many very creative ideas 
(e.g. navigated TMS and hybrid MEG-MRI). They wrote many articles in journals with high 
impact. Ilmoniemi is Fellow of the Finnish Academy of Technical Sciences and has won 
several prestigious prices for innovations. In particular, he founded and acted as the head 
of the award-winning company Nexstim. 
 
The LCE has done outstanding research in the field of modeling complex networks, with a 
large number of published articles and citations. Kaski is a Fellow of the Finnish Academy 
of Sciences and of several other international Societies and Academies (American 
Physical Society, the Institute of Physics UK and Academia Europaea). He has established 
close research ties with Wolfson College of Oxford University in the framework of an 
affiliate unit there, which he heads. 
 
Another member of the faculty, Mikko Ensio Sams, comes from a very different scientific 
back-ground; he is a well-known expert in brain research, and has very high international 
standing and visibility. His group has also produced a large number of articles published 
in leading journals that generated considerable international impact. 

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The societal impact is excellent, with remarkable contributions to health, education, 
industry and technology. The TKK through the BME was a partner in setting up the 
BioMag Laboratory at Helsinki University Central Hospital, which is a leading center for 
magnetocardiography (MCG), magnetoencephalography (MEG), and transcranial 
magnetic stimulation (TMS). Some of these technologies have already been put to clinical 
use, and are applied under several clinical conditions for improved pre-surgical mapping.  
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Six spin-off companies have successfully been founded with participation of BECS. Some 
of the research in MEG is now done in collaboration with Elekta. In the period of 2003 to 
2008 in total 10 Tekes projects have been granted in collaboration with Finnish 
industries.  
 
BECS has made significant contributions to education. In particular, the work and 
activities of Prof. Sams, via the CICERO learning network, aim at improving quality of 
education.  The interdisciplinary and interdepartmental study program on Bioinformation 
Technology is attracting outstanding students. 
 
Brain research is a topic that can ς in addition to scientific journals ς be reported in 
newspapers, magazines and in TV, and the group is obviously quite active in this respect.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good International Level 
 
At the moment the available space and facilities are not optimal. In October 2009, 
however, BECS will move into a building that is being renovated; this building will provide 
(according to BECS researchers) an excellent research environment that suits the Unit's 
needs. The building will contain many biophysics and electrophysiology laboratories 
including a magnetically shielded room for the hybrid MEG-MRI project.  
 
In addition to the available excellent on-campus instrumentation, the group has access 
also to the BioMag laboratory including MEG, EEG, MCG, ECG and TMS facilities. Also the 
Advanced Magnetic Imaging AMI Centre can be used by BECS.  
 
For the CoE "COSY" a state-of-the art cluster computing and data storage facility is 
available. The group has access to several fairly unique databanks, such as patient data at 
Helsinki University Central Hospital, to be used for medical research, a large database of 
international stock markets that is used for studies in economic modeling and a unique 
bank of mobile phone data which has already been used for research on communication 
networks and social networks. 
 
Members of the Faculty feel that there is a strong need for expansion. They plan to 
nearly double the size of the senior research staff. We were informed that a new 
Professor, Paavo Kinnunen from the University of Helsinki is expected to join BECS in 
2010. His expertise in medical biochemistry, nanoparticles and molecular imaging will 
strengthen the Unit at areas where expertise is currently lacking. 
 
Concern was voiced regarding higher than desired teaching load. The panel feels that 
perhaps some of the specialized courses taught by members of this unit could be 
consolidated, providing more depth and reducing the teaching load at the same time.  
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7. Future Potential of the Unit of Assessment 
 
Numerical Rating (1-5): 5 Outstanding  
 
The two main research areas of BECS have bright future with many interesting options. 
Information and Communication Technology and Computational Science are at the 
forefront of modern research and at the frontier of education, information acquisition 
and dissemination in our fast-changing society. The field of Complexity Science is 
attracting prominent researchers, world-wide, from different scientific areas. Many of 
the research topics studied by the LCE are among the most promising and exciting 
interdisciplinary areas, on the interface between physics, social sciences, computational 
science and biology. Using the telecommunications networks as a model laboratory for 
studying the emergence and dynamics of social networks is an original idea that was 
pioneered by the LCE. Support for continued high quality work is guaranteed by an EU-
funded project, coordinated by the LCE. 
 
The panel supports the drive for hiring new research staff with expertise that 
complements the existing ones. We do recommend that the proposed hiring be done, 
especially on the LCE side, in the context of a carefully defined strategic plan that takes 
into consideration projected future projects and research topics. This strategic plan 
should take into account University-wide long-term strategic planning; for example, if 
expansion in the direction of Life Sciences is planned, this unit should expand in the 
direction of Systems Biology, Bioinformatics and Computational Biology.  
 
The hybrid MEG-MRI system under development is a unique project. It is high-risk 
research, but the group at BME clearly has all prerequisites to solve the challenging 
problems. We view this project as a potential flagship of future cutting-edge technology 
at Aalto University. It will provide yet another unique tool for brain research, giving Aalto 
University brain research world-class advantages.  
 
Health and societal well-being is at the focus of the SHOK project, a strategic initiative in 
Finland in which BECS plays a leading role. Finally we commend the leading role of BECS 
in the successful proposal aivoAalto, in the exciting novel field of Neurocinematics. This 
project is unique in the world in the synergism that puts a cinematographer in 
collaborative creative contact with neuroscientists, who can influence the film that is to 
be produced, so that it reflects the needs of the research question that is posed. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The panel highly appreciates the productivity and creativity of the unit. The panel 
recommends strengthening the two main activities of BECS, namely instrumentation and 
algorithms for brain research on the one hand and the Computational Science on the 
other. We encourage establishment of even more bridges between these two roads. The 
integrated structure has not yet been fully realized and could be improved, e.g. by a joint 
seminar series.  
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Some activities at the BECS do not seem to have strong connections with the rest of the 
Unit. For example, the work on quantum dots might benefit from being moved to either 
Applied Physics or to the Micro and Nanoscience unit. 
 
The relationship of BECS with the Brain Research Unit at the Low Temperature 
Laboratory (T5300) should be carefully considered. There is considerable overlap 
between the past achievements and technologies and methods used by the two groups. 
At the same time, there are also significant differences in emphasis and approach. For 
example, the BECS maintains a very high level of development in both instrumentation 
and software, whereas the BRU at LTL focuses mainly on fundamental brain research. 
The panel feels that collaboration between the groups would be beneficial. This could 
take the form of technology transfer as well as frequent joint seminars. A potential 
future merger between these groups is a possibility to consider. 
 
Finally we mention here briefly the need to take strategic decisions, on the University 
level, concerning establishment of a program in Life Sciences at Aalto. Members of BECS 
should take a central role in this decision making process, if and when it takes place. 
Long-term strategic planning of BECS will be strongly influenced by the University-level 
decision on this matter. 
 



                                    
 
 
 

  
       

Department of Mathematics and Systems Analysis, TKK  

1. Introduction and General Impressions 

The Department of Mathematics and Systems Analysis grew out from the Institute of 
Mathematics and the Systems Analysis Laboratory. Of the 12 professors, 9 had their 
home in the Institute of Mathematics and 3 in the Systems Analysis Laboratory. The 
expertise of the unit covers a wide range of areas in applied analysis, numerical analysis, 
PDE, stochastic analysis and systems analysis. In these research areas the permanent 
members are doing research on good international level with some members doing 
research on very good or even outstanding international level. 
 
The Department educates some of the best students studying at Aalto University and in 
comparison to many mathematics departments in the world the funding from national 
research grants and other private and public sources is quite good. 
 
Weaknesses the panel observed are: 
 

¶ Compared with other top research departments in the world the teaching load of 
the whole unit is quite high. As a matter of fact the panel was told that the 
department covers about 15% of the undergraduate student-teaching hours, 
whereas the budget given to the Department by the University is a fraction of 
this. Research funds are used to support the teaching efforts of the Department.  

¶ In comparison with Mathematics departments of leading universities in the world 
the Department at TKK is lacking many core areas in pure mathematics.  

¶ The age structure of the permanent members of the Department is rather high. 
The department lost recently two very promising faculty members.  

¶ The international profile of the Department members is rather low. Most of the 
permanent members received their degree from either TKK or University of 
Helsinki. The recruiting of postdoctroal researchers is also done mainly from the 
pool of former doctoral students. 
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нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 
 
In the self description of the Unit the Department compares itself with Department of 
Mathematics at the Swiss Federal Institute of Technology (ETH) in Zurich. In terms of 
number of students and scope of the University TKK and ETH are indeed comparable. The 
mathematics units at these two universities are however quite different. The ETH 
mathematics unit is about 2-3 times larger in terms of permanent staff as well as in terms 
of doctoral students and postdoctoral researchers than the Department of Mathematics 
and Systems Analysis at TKK. As a result the faculty members in the Department of 
Mathematics and Systems Analysis have in average to teach quite a bit more than their 
peers at ETH. In contrast to the Department at ETH the Unit is also lacking the broad 
expertise in pure mathematics. The expertise in applied mathematics at TKK and ETH are 
however quite comparable. 
 
The mathematics covered in the research unit is mainly focused on applied mathematics. 
The prominent research areas in the department are numerical analysis, PDE, stochastic 
analysis and systems analysis (including operations research and decision analysis). Many 
core areas of pure mathematics are completely missing, e.g. the unit does not cover 
areas like algebra, algebraic geometry, complex analysis, logic, number theory and 
topology. The expertise in differential geometry and stochastic analysis are mainly on the 
applied side of the research spectrum. The unit is also missing important areas of applied 
mathematics such as statistics and discrete mathematics. The latter is covered in part by 
the computer science department of TKK. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
  
All permanent faculty members have an active and internationally recognized research 
program. Members of the numerical analysis group regularly publish in SIAM J. of 
Numerical Analysis and Numerische Mathematik, both highly regarded journals in the 
field. People working in analysis and differential equations have published in SIAM J. of 
Applied Mathematics, Communications in Partial Differential Equations, Duke 
Mathematical Journal  and Journal of Reine and Angewandte Mathematik, all very good 
journals. Members of the Systems Analysis group publish among other journal in 
European Journal of Operations Research, the leading journal of their field. 
 
The publication and citation record of most members of the research Unit is on very 
good international level and comparable to members of good mathematics departments 
in the world. 
 
In pure mathematics the very top journal are often considered to be Annals of 
Mathematics and Inventiones. Only Matti Lassas co-authored a paper in Inventiones but 
unfortunately he is leaving this year the department. 
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4. SŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 
 
Numerical Rating (1-5): 4 Very Good International Level 
 
Several members of the Department of Mathematics and Systems Analysis have taken on 
prominent roles in the scientific community. E.g. O. Nevanlinna is past president of ICIAM 
(International Council for Industrial and Applied Mathematics), probably the most 
important society of applied mathematics in Europe. Essentially all members of the unit 
serve on some editorial boards of international journals, Professor Hämäläinen is even 
serving on 7 editorial boards. 
 
For a research unit working on theoretical questions the external funding both from 
private and public sources is very good. 
 
On a national level the Mathematics Department won in the last 10 years 3 times the 
national special year in mathematics status. Currently the Unit is also part of the Center 
of Excellence in Inverse Problems. 
 
On the educational side the research unit is coordinator of the National graduate school 
in decision analysis, decision making and risk management and the unit is partner of 
several graduate schools. 
 
The unit was able to place some of the recent graduates in places like Columbia 
University and the Courant Institute, both top institutions in mathematics in the United 
States.  

5. {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The faculty members of the research unit are actively engaged in various expert panels 
and committees. Examples of memberships include e.g. the Finnish Academy of 
Technology and the  Finnish Academy of Science and Letters.  
 
The Unit has several research projects with non-academic partners. Partners include GE 
Healthcare, ABB, Nokia and the Finnish Air Force. As a result many of the master and 
doctoral students work on concrete applied problems originating from these non-
academic partners. Several of the doctoral students are also financed through such 
collaboration. The extend of these collaborationsis excellent. 
 
On the more international scale it seems that the unit is less connected to European 
graduate schools of excellence. 
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6. Research Environment at the Unit of Assessment 
 
Numerical Rating (1-5): 3 Good International Level 
 
Most of the faculty members and senior personnel are confronted with a rather heavy 
teaching load in comparison to faculty members of highly rated mathematics 
departments in the world. This is in part due to the fact that for a technical university of 
the size of TKK, the number of faculty slots is rather small. This makes it difficult for the 
members of the department to pursue a vigorous research program. 
 
The unit educates some of the best students of the country. The recruitment on all levels 
is however limited to Finland and the panel observed that very few foreign nationals 
were part of the unit. 
 
The external funding is very good. The panel learned by surprise that the teaching effort 
of the unit has become dependent on the availability of external research funding. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 3 Good  
 
With the current resources the Department of Mathematics and Systems Analysis will 
have it very difficult to raise in statue to the best mathematics departments in the world. 
The University does not compensate enough the very large teaching load of the unit. It 
should also not happen that research funds are allocated to support the teaching cost of 
the University. With these limited resources the panel sees a question mark for a bright 
future. 
 
One has to stress however that the Unit has the potential to benefit from the creation of 
Aalto University. In particular the members of the Systems Analysis group can build 
synergies with people working in management and decision making at the Helsinki 
School of Economics. Members of this group have already now collaborations with  
members from the Helsinki School of Economics. 
 
An area of great potential synergy is also mathematical statistics. At the moment the unit 
is lacking this expertise but we believe that the allocation of two professorships in 
statistics could be of great benefit to many research units at Aalto University. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The Department of Mathematics will require a considerable increase in resources in 
order to fullfill its mission at Aalto University. Top universities having a comparable size 
with Aalto University tend to have a considerable larger mathematics department. If 
proper accounting  is done then one should compensate the Department better for their 
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important teaching contribution and that will free up time and resources for research. It 
will also allow the Department to branch out into fields which are now not covered at 
Aalto. 
 
We are not aware of a top university which not also has an excellent mathematics 
department. Berkeley, Harvard, MIT, Princeton and Stanford have all top-notch 
mathematics departments and the same is true for the top Universities in Europe. A 
mathematics department doing research in a broad range of subjects is a key knowledge 
source for many researchers of a high rated university. A mathematics department has 
also the important task to educate a large student body in the foundations of 
mathematics. 
 
At this point the Department tries to replace the two professors who resigned and took 
up positions at other universities. Several additional retirements will come up in the next 
5 years. All these positions should be replaced with high priority. Beyond these positions 
Aalto University should allocate several additional faculty slots.  
 
It is the impression of this panel that the Department of Mathematics and Systems 
Analysis lacks expertise in many areas both in pure and applied mathematics. During the 
faculty searches these deficiencies should be addressed. The hiring should be expanded 
into new areas such as statistics and discrete mathematics on the applied side and  into 
the areas of  algebra, algebraic geometry, complex analysis, logic, number theory and 
topology on the pure side. 
 
It is not so important what specific area one hires first. It is however important to make a 
rigorous international search involving an international search committee which seeks 
the very best candidates which are internationally available. 
 
We also recommend that the mathematics department increases its efforts to attract 
foreign doctoral students and postdoctoral researchers. All positions should be 
advertised internationally and on the Department website job advertisements should 
also be given in English. As soon as the manpower allows it the Department should 
introduce a series of advanced classes which are taught in English. 
 
It should be made clear to all graduating students that a permanent position at Aalto 
cannot be obtained without an extensive international expertise. 
 
 
 
 



                                    
 
 
 

  
       

Department of Applied Physics, TKK 

1. Introduction and General Impressions 

The eight research subunits (formed by 17 research groups) within this department range 
from applied physics represented by the Nanomaterials group and Advanced Energy 
System group to fundamental physics represented for instance by Centre of Excellence in 
Computational Nanoscience (COMP) and the Quantum Dynamics group. Some of the 
internationally most noted science within this department is on fundamental physics. 
This department is quite new (merger of three laboratories into one in 2008) and has a 
fairly diverse set of groups incorporated into it. The faculty, as well as  the postdoctoral 
researchers and doctoral students nonetheless conveyed a clear impression that there 
already had established itself a healthy atmosphere of interactions between some of the 
research groups in the department, although in such a short time one could not expect 
the full potential to have been tapped into yet. 
 
The department has a faculty with a clear understanding of excellence, interpreted as 
international leadership in the research fields of the department. The level of the 
research and facilities that were presented to the Panel by Professors Törmä, Van Dijken, 
and Ruokolainen, were impressive. From COMP, the Panel might have wanted a bit more 
specifics on the actual research that was being carried out. During the presentation, 
though, some of its leadership was absent. However, it is quite clear to the Panel that, 
for example, the Molecular Materials group headed by Prof. Ikkala and the group headed 
by Prof. Nieminen, are both world class. The overall performance of this department is in 
the opinion of the Panel such that it has the potential for being a role model within the 
new Aalto University with respect to international visibility and impact. 
 
The fact that the department has succeeded in attracting two FiDiPro faculty members, is 
a testimony to the fact that it is viewed, from the outside, as a leading research institute. 
The Panel was impressed with the faculty members that were present during the site 
visit, and, although they do not have the brand name of for instance LTL as yet, this still 
embryonic department conveyed an impression that the Department of Applied Physics 
has the potential for becoming one of the flagship science departments within the new 
!ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΦ ! ƪŜȅ ŦŀŎǘƻǊ ƛƴ ǎŜŎǳǊƛƴƎ ǎǳŎƘ ŀ ǎǳŎŎŜǎǎ ǿƛƭƭ ōŜ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ŀōƛƭƛǘȅ 
to continue recruiting outstanding graduate students. The department should strive to 
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formulate a well-focused strategy for meeting this serious challenge, which the 
department itself has correctly identified.  

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The strategic goals of TKK are focused on internationalisation, quality and ability to 
continue its integration, and pursue active outreach, as befits a first class Department of 
Applied Physics. This department has formulated strategic goals that appear to fit well 
ǿƛǘƘƛƴ ǘƘŜ ŀǎǇƛǊŀǘƛƻƴǎ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΦ ¢ƘŜ ŘŜǇŀǊǘƳŜƴǘΩǎ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎ ƘŀǾŜ 
broadly speaking been focused on nanosciences and nanotechnology, from basic to 
applied science. No major research university can afford not to have activities in these 
areas, and TKK appears to have established a strong activity within these general themes, 
especially within the department boundaries as well as elsewhere (please note comment 
below in Section 8 about the Dept of Micro and Nanosciences). 
 
Internationalisation is an expressed goal of the Aalto University, and in our interview 
with the professors, we got the impression that they were working conscientiously to 
recruit internationally when hiring new faculty. One junior professor has recently been 
hired from abroad, and at the postdoctoral and graduate student level the department 
appears to be doing well in this respect. There is no doubt that the department is well 
connected to research groups in other major countries in Europe and North America, as 
well as in the Nordic countries. There are research groups within the department that are 
internationally very visible. This is particularly true for the well-established Molecular 
Materials group and COMP, but is also encouragingly true for some of the more recently 
established groups in the department, such as the Quantum Dynamics group. There is 
real potential among the younger faculty members. The department aims at being 
among the leading institutes internationally within the general theme of nanosciences 
ŀƴŘ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅΣ ƴŜǿ ŀƴŘ ŜƳŜǊƎƛƴƎ ŜƴŜǊƎƛŜǎΣ ŀƴŘ ƛƴǘŜƴŘǎ ǘƻ άΧŎǊŜŀǘŜ ƴŜǿ 
initiatives in the use of advanced functional and programmable materials for energy 
ƘŀǊǾŜǎǘƛƴƎΣ ǇǊƻŘǳŎǘƛƻƴΣ ǎǘƻǊŀƎŜΣ ŀƴŘ ŎƻƴǾŜǊǎƛƻƴΦέ ¢ƘŜǎŜ ŀǊŜ ƪŜȅ ŎŜƴǘǊŀƭ ǘƘŜƳŜǎ ƛƴ 
embarking on internationally competitive research in physics today. 
 
Moreover, the department clearly lives up to the strategic ambitions of Aalto University, 
with an expressed goal of having the best researchers as teachers. The department also 
appears to be very open-minded and interested in considering multi-disciplinary 
opportunities, for instance in collaboration with chemistry, chemical engineering, 
electrical engineering, mathematics, and computer science, and this was conveyed 
enthusiastically during the interviews.  This is also entirely in keeping with the expressed 
goals of the new university. In addition, the members of the department have a long-
established connection to VTT, in keeping with the over-arching theme of the new 
university of bringing science together with technology and business. These connections 
appear to the Panel as very valuable assets to the new Aalto University. It may not (yet) 
bridge art with technology, it may well be that the energetic and emerging younger 
leadership will capture these opportunities as well.  
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оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 
 
Numerical Rating (1-5): 5 Outstanding International Level 
 
The faculty currently comprising the Department of Applied Physics has published 1149 
publications during the period 2003-2008, with a total number of 14400 citations. 10 
papers are in Nature/Science, while 52 papers are published in Physical Review Letters, in 
addition to review papers (Rev. Mod. Phys.) and monographs. This is roughly 13 
papers/Prof./year, a very significant publication rate. The number of high-impact journals 
where these papers have been published, is also considerable. The department rates 
itself as one of the most research-intensive, if not the most research-intensive, 
department at Helsinki University of Technology (TKK). While it was difficult to judge this 
statement based on the presentation given to the Panel (the publication numbers 
breakdown on departments were not normalized to the number of faculty of each 
department), this is likely the case. This level of output is all the more impressive, given 
the amount of teaching being given at the department for instance in service courses to 
engineering students across TKK. The citation rate (ISI Web of Science 2009) also points 
to work of high quality being carried out in this department which is also reflected in the 
funding situation of the department. 
 
The total annual budget is 13 MEuro, out of which 24% originate with the Academy of 
Finland, and 9% with Tekes. The amount from the Academy is about 3 times the average 
Academy funding of the departments at TKK (percentagewise). The Tekes funding is 
about on par with the TKK-average. About 7% funding is international. The EU funding 
increased during the period 2003-2007, quite significantly, and then dropped by about 
20% from 2007 to 2008. (It was not made quite clear to the Panel why this was so.) 
However, the quality of the research carried out in the department is such that the 
faculty members should be encouraged to apply for EU money and otherwise strive to 
increase the 7% international external funding of the department. This will contribute to 
enhancing the international visibility of this unit even further.  Based on the above, it is 
the opinion of the Panel that the department is on par with the best international 
departments in the same field and of comparable cross section and size.  

4. ScientifiŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The recognition of the faculty members of the department can also be judged by the 
extensive services they are asked to provide to the national and international scientific 
communities. Senior staff members of the Applied Physics Department have had a 
number of leading positions on major editorial boards, have been widely used in 
appointment and tenure committees, expert committees, have received a number of 
national and international awards, and have participated in organising committees of 
international conferences. Two faculty members have served on the Research and 
Innovation Council of Finland, chaired by the Prime Minister. One recently hired faculty 
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member has succeeded in achieving a European Young Investigator Award, a feat that 
adds considerably to increasing the visibility of the department and the university as a 
whole. Two of the senior faculty members have received the distinction of Academy 
Professors (1997-2008) and (2005-2010). 
 
The department has hosted two centers of excellence on computational physics, one 
during 2000-2005 and one during 2006-2011, has been a partner in a third Center of 
Excellence  on biopolymer and nanopolymer 2002-2007, and aims at hosting more in the 
future. Out of the 98 doctoral candidates that have graduated under the supervision of 
the professors at the department during 2003-2008, 19 are working in academic 
positions abroad, 22 are doing the same at universities in Finland, while 39 are working in 
industry. The faculty members of the department are involved in a number of 
international research projects, including:  
 

¶ Novel Heteroatomic Boron, Nitrogen and Carbon Nanotubes, EU FP6 STREP, 

¶ Nanomanipulation of Metallic Clusters, EUROCORES, 

¶ Atomic scale friction ς molecules in motion, EUROCORES, 

¶ Tackling complexity with Science, EU FP6 STREP, 

¶ Multiscale modelling of magnetic nanodots, EU FP6 STREP, 

¶ European Sustainable Electricity, EU FP6 STREP, 

¶ Enhancement of Research Capabilities on Multi-functional Nanocomposites for 
Advanced Fuel Cell Technology, EU FP7 SSA, 

¶ Searching Unprecedented Cooperation on Climate and Energy to Ensure 
Sustainability, EU FP7.  

 
Of the major scientific achievements in this group during the period 2003-2008, we 
mention, in addition to the large number of publications in Physical Review Letters by the 
COMP, the following: 
 

¶ In-gap excitations in Fermi superfluids, Science, 305, 1131 (2004), by P. Törmä et 
al., 

¶ European Young Investigator Award from ESF, 2005, P. Törmä, 

¶ A novel hybrid carbon nanomaterial, Nature Nanotech, 2, 156 (2007), A. Nasibulin 
et al., 

¶ Engineering of nanostructured carbon materials with electron or ion beams, 
Nature Materials 6, 723 (2006), A. Krashennikov et al., 

¶ Carbon nanotubes as high-pressure cylinders and nanoextruders, Science, 312, 
1199 (2006), A. Krashennikov et al., 

¶ Charge-transfer complexes control polymer morphology, Nature Materials 
Highlights 2006, O. Ikkala et al., 

¶ Templating organic semiconductors via self-assembly of polymer colloids, Science 
299, 5614 (2003), J. Ruokolainen et al., 

¶ Self-assembled polymeric solid films with temperature-induced large and 
reversible photonic bandgap switching, Nature Materials 3, 872, (2004), J. 
Ruokolainen et al., 
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¶ Local polarisation of tightly focused unpolarized light, Nature Photonics 1, 228 
(2007), M. Kaivola et al., 

¶ Hybrid single-electron transistor as a source of quantized electric current, Nature 
Physics, 4, 120 (2006), J. Pekola et al.  

 
Given the above summary listing of accomplishments, there is no question that the 
research in this new department impacts significantly on physics as well as on academic 
institutions abroad. Based on the criteria given the RAE2009 Terms of Reference, the 
department is clearly at the outstanding international level regarding scientific impact of 
its research.   

5. Societaƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The faculty members of the Department of Applied Physics have an impressive track 
record during 2003-2008 in producing doctoral candidates, 98 in total. The annual 
number has varied between 16 and 24. Almost half of them work within private-sector 
industry within one year after graduation. The skills they bring to the table in Finnish 
industry, and the societal impact of this, is quite obvious, as many of them have risen to 
strategic positions in industry. Moreover, the department has established industry 
contact through Tekes projects, which according to the figures handed to us, amounts to 
1.0-1.2 MEuro annually during 2003-2008. The faculty currently at the department has 
filed no less than 24 patents during 2003-2008, out of which 22 have been granted. At 
least 4 spin-off companies have been created, it has a major research contract with Nokia 
within nanotechnology, COMP has signed an agreement with Pembroke Technologies 
(UK) on application of results, this having led to a contract with MatOX Ltd in the area of 
surface coating. Likewise, the Molecular Materials Group is a partner in a Nanocellulose 
Center, a collaboration between UPM KymƳŜƴŜ [ǘŘ όƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ŦƻǊŜǎǘ 
industry groups) and TKK. Moreover, the faculty members serve extensively on expert 
and policy committees in Finland and Europe. There is therefore no question that the 
researchers and the research carried out in this department impact significantly on 
Finnish society. 
 
However, the department itself, in its SWOT analysis, considers the visibility and 
outreach to be incommensurate with achievements. The department therefore 
recognizes that although the interface with the department and society undoubtedly is 
dynamic and wide-ranging, it is not ubiquitous, and has potential for improvement. 
Based on the criteria given the RAE2009 Terms of Reference, the department is clearly at 
a very good international level regarding societal impact of its research while 
considerable unfulfilled potential exists for effective outreach both within the new Aalto 
University and beyond. 
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6. Research Environment at the Unit of Assessment 
 
Numerical Rating (1-5): 5 Outstanding International Level 
 
There are several excellent professors running vigorous research programs and the 
department presents itself as an attractive and above all ambitious environment to work 
in. There is a healthy age distribution among professors, who have a clear understanding 
of excellence in terms of international top-level research, and track-records to prove it. 
The postdoctoral researchers and students expressed clearly and unanimously to the 
Panel that they found the research environment stimulating with a nice collaborative 
atmosphere. The department is succeeding in establishing an international research 
environment with students and postdoctoral researchers from abroad. Of 87 doctoral 
students, 17 were from abroad. Of 34 postdoctorals/researchers 22 were from abroad. 
The foreign students and postdoctoral researchers had chosen to come to work in the 
department due to the visibility of the professors in the department. 
 
Obviously, the establishment of the new Nanomicroscopy Center in connection with the 
Molecular Materials group activity within the department represents a major national 
facility anchored in the department. It has the potential for contributing to putting the 
department on the national and international map in a significant way. The 
Nanomicroscopy Center is one of the largest microscopy clusters in Europe. The center 
infrastructure will consist of various high resolution microscopy apparatus for soft, hard 
and biomaterial characterization ς including ultrahigh-resolution sub-ångstrom 
transmission electron microscope (Jeol JEM-2200FS double Cs corrector TEM), liquid 
helium cryo-TEM (Jeol JEM-3200FSC), scanning electron microscope (Jeol JSM-7500F 
SEM), scanning probe microscope (Veeco Dimension 5000 and Multimode AFM's), and 
RHK Variable temperature UHV STM/AFM. It is intended to provide services to 
researchers throughout the Nordic countries, and during the site visit the faculty 
members that were present expressed quite clearly that they would be greatly helped in 
their own research by this facility. It will give the department a significant competitive 
edge in materials science.  
 
The research environment of the department is fully comparable to the best 
departments elsewhere in terms of research management, environment, and 
infrastructure.  Based on the criteria given the RAE2009 Terms of Reference, the 
department is clearly at the outstanding international level regarding its research 
environment. One challenge affecting the research environment, not unique to this 
department, is the short term nature of the research grant support which creates a 
climate of some uncertainty. 
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7. Future Potential of the Unit of Assessment 
 
Numerical Rating (1-5): 5 Outstanding  
 
Based on: 

¶ The qualification, experience and international reputation of the staff,  

¶ The healthy age distribution of the staff, 

¶ The numerous international cooperations,  

¶ Its partly unique equipment,  

¶ The proper attention to application and technology transfer, 

¶ The proper attention to recruiting new faculty broadly and internationally, 
 
it is clear to the Panel that, when a suitably far-sighted and coherent strategic plan is 
developed further than what the department has articulated so far, the Department of 
Applied Physics has the potential for becoming one of the flagships of research within 
Aalto University and will thus be able to establish a leading international role within most 
or all of its major research areas. Several of the senior faculty members have outstanding 
scientific track records, and the new hires are following suit with excellent research track 
records in fields with obvious potential for strong future growth. Among these are the 
works on soft-material synthesis and characterization, quantum dynamics of ultracold 
Bose-Fermi gases, nanomagnetism and spintronics, advanced energy systems, as well as 
computational nanoscience exemplified by projects on surfaces and interfaces at the 
nanoscale and biological physics. All of the above fields moreover have obvious potential 
for connecting to other departments in the university, such as biomedical engineering, 
micro- and nanotechnology, and chemistry, and will continue to have strong connections 
to VTT. 
 
The department may in particular benefit from the more autonomous management and 
altered financing and funding system in Aalto University, as well as from a tenure track 
career system for young researchers. The new university may make it even more 
attractive for foreigners to work at the department. It will surely substantially contribute 
to the requirement laid down in the Charter of Foundation of Aalto University that its 
άŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƻǇ-ƭŜǾŜƭ ǊŜǎŜŀǊŎƘέ όǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭŜǾŜƭύΦ .ŀǎŜd 
on the criteria given the RAE2009 Terms of Reference, the department is clearly at the 
cusp of reaching a truly outstanding international level regarding its future potential. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The new Applied Physics Department deserves serious consideration by Aalto University 
for robust support and increased resources, both in terms of funding and staff. Such 
support is viewed by the Panel as a wise and important investment opportunity. While 
the different disciplinary areas of the department are still somewhat searching for 
maximizing the internal synergy, it appears that both the will and the talent are present 
under the current leadership. Moreover, the quality of the recent junior hires speaks well 
for the future of the department ς especially if extended further. 
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The Panel wishes to raise a structural question concerning the Applied Physics 
Department and the Department of Micro- and Nanosciences as follows. It appears that 
there are elements in the latter, within the Micronova lab, which could greatly benefit 
from formal affiliation with Applied Physics. The boundary between the two departments 
is rather diffuse, and while perhaps due to historical and other reasons, appears 
somewhat artificial and not entirely logical in purely scientific terms. Perhaps the 
establishment of Aalto University will enable a re-examination of departmental strategy 
in this specific context. 
 
At the operational level, the department needs more administrative support from the 
university administration and direct hiring of more administrative staff within the 
department; especially grant managing and budget managing officers. Such simple but 
effective (and indeed required) steps would reduce the administrative duties of the 
researchers connected with external fund raising and managing, thereby increasing the 
scientific effectiveness of the department 
 
It struck the Panel that the Finnish students and postdoctoral researchers were quite 
happy with staying at TKK as undergraduates, doctoral students, postdoctorals, and 
finally as researchers/professors. In fact, a significant fraction of doctoral 
students/postdoctoral researchers almost seemed reluctant to go abroad. While this may 
be a compliment to and reflect the quality of life and work in Finland, in the opinion of 
the Panel it would be a very fruitful idea, particularly in view of the clearly articulated 
goals of Aalto University of renewal and internationalization, to require young 
researchers with an ambition to stay in academics to gain international experience 
before taking up permanent positions in Finland. Those who had done so expressed 
satisfaction with the experience and felt it had been beneficial to them and had 
broadened their perspectives on their own research.    
 
In terms of the faculty ranking and appointment structure, junior faculty does have 
permanent positions (though not in Low T lab!). They have doctoral students, but formal 
supervision is by a Full Professor. This arrangement needs to change to provide a vibrant 
growth environment for the department in the future, such as converting to a US style 
tenure-track hiring system in the new Aalto University. 
 
The department would be able to fulfil to an even greater degree than today their full 
potential, were they to formulate more clearly their future strategies and aspirations 
within the Aalto context.  We say this with some caution, mindful of the fact that the 
Department of Applied Physics is a new entity within TKK and needs more time to adjust 
to a new situation. 



                                    
 
 
 

  
       

Department of Micro and Nanosciences, TKK  

1. Introduction and General Impressions 

The Department of Micro and Nanosciences is a grouping of eight groups carrying out 
research in the following major areas: 
 

¶ Electron Circuit Design (since 1986; ECD), 

¶ Electron Physics (since 1964; EPG), 

¶ Micro and Quantum Systems (MQS), 

¶ Fiber Optics (FOG), 

¶ Microfabrication (MFG), 

¶ Nanotechnology (NTG), 

¶ Optoelectronics  (since 1990; OEG), 

¶ Photonics (PG). 
 
Excluding the largest of these, namely the ECD, the rest of the department resides at the 
Micronova facility. Among other assets, Micronova has a 2500 m2 clean room facility on 
the TKK campus that enables much of the work described by the micro/nanodevice 
fabrication Department.  Importantly, much Micronova space is shared with VTT, thus 
enabling the Department significant access to growth, fabrication and characterization 
facilities of fine international quality. 
 
When added together, in several bits and pieces, their results have had substantial 
impact on the international scene in both science and technology. To start with, the ECD, 
with its close relationship with Finnish industry, has had lasting impact on analog and 
ŘƛƎƛǘŀƭ ŎƛǊŎǳƛǘ ŘŜǎƛƎƴ ǿƛǘƘ ŀƴ ŜƳǇƘŀǎƛǎ ƻƴ ǿƛǊŜƭŜǎǎ ǘŜŎƘƴƻƭƻƎƛŜǎ ǎǳŎƘ ŀǎ wC L/ΩǎΣ ŘƛǊŜŎǘ 
digital and frequency synthesizers. The EPG has had a long history modeling, 
characterating and fabricating both silicon and compound semiconductor materials and 
devices with a recent focus on the important areas of light emission from silicon, defect 
engineering in silicon and solar cells.  Materials of study include III-V compound 
semiconductor heterostructures and the nitrides.  In Photonics, recent work has included 
novel integrated optical devices as well as structured fibers that represent some very 
nice basic research in the service of industrial applications. 
 
The funding levels appear to be very healthy at 5.6 M EUR in 2008, with 30% TKK funded 
and the rest from external sources. 
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нΦ ¢ƘŜ ¦ƴƛǘΩs Research and thŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩs Home University  
 
The research topics in the Department of Micro and Nanosciences (MNT) are broadly 
focused on both basic science and technology outcomes.  In general, the programs in the 
MNT appear to be compatible with the scientific aspirations of TKK.  For instance, it is 
hard to imagine any world-leading technical university today without a robust program in 
nanosciences.  However, the very breadth of the present organization of the department 
that includes basic nanoscience, applied microelectronic circuit design, materials 
synthesis, and characterization, makes it a significant challenge to define an overall 
research strategy, especially at this early stage of formulation of the MNT. 
 
Nevertheless, the basic science and technology outcomes of elements in the department 
have often been well aligned with the national priorities, including telecommunications.  
The scientific results are of good quality and the technology impact can be judged by the 
level of industrial funds that much of the department continues to enjoy. With over 50 
patents, a strong history of technology transfer and many publications, this department 
has clearly had substantial impact and has an established international presence, 
particularly in high frequency circuit design. 
 
However, the historic strategy which on the electronic circuit design has aligned closely 
with Nokia, for example, must look for new horizons. It is incumbent on the department 
to realize a new and comprehensive strategy that not only incorporates its vision for 
future industrial partners/customers, but also articulates a coherent brand of 
nanoscience that most appropriately fits with its vision for impact. 
 
The department appears to be now working actively to expand its impact with other 
smaller companies. Nevertheless, to reiterate, at this early stage of the formation of the 
MNT, the department still appears to be searching for a long-term vision and a strategic 
mission that can provide an approach to future opportunities. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
When viewed and averaged across the entire department, the quality of research in MNT 
is good, although rather hŜǘŜǊƻƎŜƴŜƻǳǎΦ ¢ƘŜ ŘŜǇŀǊǘƳŜƴǘΩǎ ƻǊŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴ ǘƻ ǘƘŜ ǇŀƴŜƭ 
was somewhat incoherent and fractioned which possibly subtracted from overall positive 
impression generated by the many strong pieces of science. The written and printed 
materials provided to the panel could have, likewise, been better organized. 
 
Lƴ ǎŜǾŜǊŀƭ ƛƴǎǘŀƴŎŜǎ ab¢Ωǎ ǎŎƛŜƴŎŜ ƛǎ ŜȄŜƳǇƭƛŦƛŜŘ ōȅ ƛǘǎ ƭŜŀŘŜǊǎƘƛǇ ǿƻǊƪ ƛƴ ōƻǘh basic 
science and technology. In particular, technological developments in MNT have been at 
the forefront of circuit design technologies for high frequency electronics including RF 
L/ΩǎΣ ŘƛƎƛǘŀƭ ǎȅƴǘƘŜǎƛȊŜǊǎ ŀƴŘ ƳƛƭƭƛƳŜǘŜǊ-wave circuits. Individually, the groups are 
assessed as follows: 
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The Electronic Circuit Design Group ς The ECD group is known for solid state circuit 
design with a strong reputation internationally in both academia and industry with a 
primary focus that includes RF circuits, millimeter-wave circuits and sigma-delta analog-
to-digital   converters. The groupΩs primary path to excellence has been through a close 
cooperation with industry in Finland, including Nokia among others. An interesting 
ǉǳŜǎǘƛƻƴ ŎƻƴŎŜǊƴǎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ǘƘŀǘ ǘƘŜ ƎǊƻǳǇΩǎ ƭŜŀŘŜǊǎƘƛǇ ƳƛƎƘǘ ǎǘŜŜǊ ƛǘǎ ŀŎǘƛǾƛǘȅ ƛƴ ǘƘŜ 
future ς a challenging task. 
 
The Micro and Quantum Systems Group ς The MQS group performs work in MEMS and 
advanced optical science such as atomic and quantum optics. It is relatively young and 
has identified several distinct projects areas where the application of advanced MEMS 
devices is incorporated in enabling work in basic nanoscience and technology. 
 
Electron Physics Group ς The EPG group has an illustrious history in magnetic 
semiconductors especially in the theory area. Presently group is conducting competent 
ŀƴŘ ƛƴǘŜǊŜǎǘƛƴƎ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ΨŘŜŦŜŎǘ ŜƴƎƛƴŜŜǊƛƴƎΩ ŀƴŘ ΨǎǇƛƴǘǊƻƴƛŎǎΩΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ 
group is presently well funded, though the research output seems somewhat modest and 
research may be lacking a robust direction. However, there is some potential for 
semiconductor industry for Si-wafer purity analysis by a new technique for detecting low 
concentrations of Cu-contaminants. 
 
Fiber Optics Group ς This group appears to have been sparked a few years ago by its 
present leader with innovative use of photonic crystal fibers for optical supercontinuum 
generation. While the technique itself has been pursued by other leading laboratories 
ǘƘŀǘ ŜƳǇƭƻȅ ǳƭǘǊŀǎƘƻǊǘ ǇǳƭǎŜ ƭŀǎŜǊǎΣ ǘƘŜ ƎǊƻǳǇΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ŀƴ ƛƴŘǳǎǘǊȅ ƛƴ ǎǇŜŎƛŀƭƛȊŜŘ 
optical fibers is an advantage that will hopefully lead to a truly prominent international 
presence in the application of these new coherent sources. The recent demonstration of 
scanning white light interferometry is an example of such promise. Present funding is 
modest. 
 
Nanotechnology Group ς This group earned an earlier solid international reputation in 
the synthesis of III-V semiconductor quantum dots by ingenious use of epitaxial growth 
techniques. This has followed the elegant use of self-assembly for InP nanowire growth. 
¢ƘŜ ƎǊƻǳǇΩǎ ƳƻǊŜ ǊŜŎŜƴǘ ŀƴŘ ƻƴƎƻƛƴƎ ŀŎǘƛǾƛǘȅ Ƙŀǎ ŜȄǇŀƴŘŜŘ ǘƻ ŀ ŎƻƴǎƛŘŜǊŀōƭȅ ǿƛŘŜǊ 
selection of materials, their synthesis, and the use of the considerable array of 
nanofabrication techniques in Micronova. While there is a somewhat bewildering array 
of simultaneous projects under way, well and admirably supported by industrial partners, 
VTT, and spin-offs, the real international presence of the group maybe somewhat diluted 
ōȅ ΨǘǊȅƛƴƎ ǘƻƻ Ƴŀƴȅ ǘƘƛƴƎǎΩ ǿƛǘƘƻǳǘ ŀ ŎƭŜŀǊ ŦƻŎǳǎ ōȅ ǘƘŜ ƭŜŀŘŜǊǎƘƛǇΦ ¢ƘŜ ŜƭŜƳŜƴǘǎ ŦƻǊ 
success are present but require forward looking planning. 
 
Optoelectronics and Photonics Groups ς These groups have the presence of energetic 
and talented faculty and staff, including recent additions through the FiDiPro program. 
There are some innovative optical device science concepts that have been developed in 
the group in the area of integrated optics which include creative optical waveguide 
structures (under way) and concepts in light emitter technology.  
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Finally, the Microfabrication group is clearly in an excellent position to exploit the 
facilities and provide support to the other research groups. It may also be in the position 
to employ its strengths more aggressively to pursue the development of devices that 
reach into the area on biosensors (some early work under way) ς an important 
opportunity. 
 
пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩs Research 
 
Numerical Rating (1-5): 3 Good International Level 
 
The Department has a very respectable international publication record. The ECD group 
has been highly active in presenting their work at frontline conferences and their 
proceedings. As for the other groups, since 2003, articles have appeared in high impact 
journals including 3 in Applied Physics Letters, one in Proceedings of the National 
Academy of Science, one in Nano Letters, 2 in Optics Express and many in the IEEE 
journals. Citations are somewhat modest, but in many cases cites are given for recent 
articles that have yet had time to ripen. The overall scientific impact of the department is 
somewhat difficult to assess, given its apparent heterogeneity and disciplinary mixture. 
 
Thanks in part to the ECD component, the Department has been able to sustain a 
remarkably steady overall funding stream since 2003, even through the dramatic changes 
in the negative industrial position of Nokia. The state funding has remained strong at 
about 30% with a notable increase from 2007 to 2008 in external funding by about 25%.  
It is worth noting that non-state external funding (i.e. other than the Academy and 
Tekes), presumed by this committee to be industrial funding, has been steady and even 
risen in the past year.  However, it is not clear from the budget details presented how 
ǘƘƛǎ Ƙŀǎ ƻŎŎǳǊǊŜŘΣ ƎƛǾŜƴ ŜΦƎΦ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƛƴ bƻƪƛŀΩǎ ǇǊŜǎŜƴŎŜ ƛƴ ǘƘŜ 9/5 ƎǊƻǳǇ ŀƴŘ ǘƘŜ 
overall department. 
 
The Department grants 15 doctoral degrees per year and currently supports nine 
postdoctorals. It should be noted that all nine postdoctoral researchers and all but six of 
the 48 graduate students did their previous work in Helsinki at either TKK or University of 
Helsinki. Information on postdoctoral and student placement appears not be kept 
centrally by the department. However, ad hoc numbers are reasonable with three ECD 
postdoctorals getting placed as faculty at high quality universities in Finland and several 
graduate students getting placed as postdoctorals outside of Finland. 
 
The department also participates with a range of quality international collaborators that 
ƛƴŎƭǳŘŜ ΩǇƘƻǘƻƴƛŎ ǎǘǊǳŎǘǳǊŜǎΩ ǿƛǘƘ ¦ƴƛǾŜǊǎƛǘȅ /ƭŀǳŘŜ .ŜǊƴŀǊŘ ƛƴ [ȅƻƴΦ  9ƭŜƳŜƴǘǎ ƻŦ ab¢ 
has also notably participated as the primary foreign partner in an National Science 
Foundation EngƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ ό9w/ύ ά/ŜƴǘŜǊ ŦƻǊ LƴǘŜƎǊŀǘŜŘ !ŎŎŜǎǎ bŜǘǿƻǊƪǎά 
with Cal Tech, Stanford, UCLA, UC Berkeley and Columbia. 



 
 
 

 
 

  
Aalto University Research Assessment Exercise 2009: Panel Reports  Page 86 of 273 

5. Societal Impact of the UnitΩs Research 
 
Numerical Rating (1-5): 4 Very Good International Level 
 
MNTΩǎ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘ Ƙŀǎ ōŜŜƴ ǎǘǊƻƴƎ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ ƛǘǎ ǎǘǊƻƴƎ ŎƻǳǇƭƛƴƎ ǘƻ ƛƴŘǳǎǘǊȅΦ  
Historically, one of the most successful interactions having occurred between the ECD 
group and Nokia. This resulted in the influence on many telecommunications 
technologieǎ ŀƴŘ ǇǊƻǾƛŘŜŘ ŎŀǊŜŜǊ ǇŀǘƘǎ ŦƻǊ Ƴŀƴȅ ƻŦ ¢YYΩǎ ŎƛǊŎǳƛǘ ŜƴƎƛƴŜŜǊǎΦ  bƻǿŀŘŀȅǎΣ 
Nokia remains a strong, but is likely to become a considerably smaller partner. Integrated 
circuit design remains an important industrial target for the department with close 
contact to many other companies ST-Ericsson, VLSI solutions and others. There is a 
growing set of collaborations with other industries as well including semiconductors 
(Okmetic and VTI), as well as films (Beneq, Silecs, etc), sensors (Oxford Instruments, 
Analytical, etc) and photonics (Liekki, Coherent Finland, etc).  
 
The department has also contributed to several spin-off companies including OptoGaN, 
Arctic Photonics and Luxdyne.   
 
While it appears that industrial connections remain important for the MNT and direct 
connections to VTT remain strong, major impact opportunities seem to still be quiescent 
ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŘŜǇŀǊǘƳŜƴǘΩǎ ƭƻƴƎŜǊ ǘŜǊƳ ǾƛǎƛƻƴΦ ¢ƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƳŀƧƻǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
presence is there, especially in terms of the infrastructure, but presently fractioned and 
in several pieces. 

6. Research Environment at the Unit of Assessment  

Numerical Rating (1-5): 3 Good International Level 
 
The recent reformation of the eight groups into the MNT has left the department with a 
very broad portfolio in science and technology that is not yet well organized, nor with a 
clearly articulated mission in research and teaching. While this mix of activities could be a 
great opportunity for realizing the multidisciplinary research goal of Aalto, it will be a 
major challenge for the department to define a clear identity. This lack of focus has 
affected the department and was in part perceived by the committee as a deficiency in 
the academic spirit which the panel felt during its meeting with the leadership groups of 
the department. 
 
In general, the balance between teaching and research is appropriate with the number of 
faculty, staff and students in the department. With a course load of about one course the 
teaching load is bearable. However, it seems redundant that the department has to 
teach its own courses that are sometimes taught in other departments, e.g., applied 
physics.  It would clearly be a benefit for Aalto in general to develop a more 
complementary and cross disciplinary curriculum across the university especially on the 
subject of nanoscience and nanotechnology. It was unclear to the panel how the ECD 
group is linked to other elements of the Electrical Engineering community at TKK. 
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The nanoscience research in the MNT clearly benefits from having the multiple 
Micronova facilities including the clean room on-site. The 25% access seems to be 
adequate to promote the research activities and train students. Additional equipment 
including MOCVD, MBE, ALD clearly give the staff another added advantage to other 
institutions in synthesizing and fabricating novel materials and devices. A question is how 
these impressive experimental facilities (such as advanced material synthesis and device 
fabrication resources) will be applied to long term research directions within a more 
coherent overall vision that captures more of the opportunities ahead for the 
department and Aalto University as a whole. 
 
At the same time, the department is to be commended for creating a positive 
environment for students which seems to have led to a high level of enthusiasm for their 
work. tŀƴŜƭΩǎ ƛƴǘŜǊǾƛŜǿ ǿƛǘƘ ǘƘŜ ǎǘǳŘŜƴǘǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜȅ ŦŜŜƭ ŜƳǇƻǿŜǊŜŘ ǘƻ ŎŀǊǊȅ 
out their research and are excited by their future prospects. The postdoctoral 
researchers seemed to have a somewhat lower level of enthusiasm ς all wanted to 
remain in-county and, in particular, at Aalto. The panel perceived that there is a distinct 
lack of broad horizons for the research staff and postdoctoral community in the 
department. This perhaps reflects the lower rate of international collaborations amongst 
the faculty, for example in a sense of actively promoting exchange of junior scientists. In 
this sense, it appears that Finland may be lagging behind many other Nordic countries 
and Europe as whole. One formal solution could be to recommend that all postdoctoral 
and similar junior scientists be strongly recommended to go outside the university before 
being hired into Aalto University at faculty or permanent staff level. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 3 Good  
 
The MNT has several unique strengths that if appropriately harnessed could transform 
this department into a world-Ŏƭŀǎǎ ƻǊƎŀƴƛȊŀǘƛƻƴΦ ¢ƘŜ ƻǇŜǊŀǘƛǾŜ ǿƻǊŘ ƘŜǊŜ ƛǎ ǘƘŜ άLCέΣ 
given the somewhat fractured present early status of the department. These 
characteristics include: 
 

¶ The Micronova facilities, including clean rooms, one of the best amongst the 
Nordic countries, 

¶ Close collaborations with industry and especially VTT, 

¶ World-leading circuit design program, 

¶ Excellent technical support staff, 

¶ An eager and well educated graduate and postgraduate staff. 
 
The department through ad hoc conversations and their preparation documents propose 
a few near future activities that leverage these strengths that include: 
 

¶ Silicon and MEMS in cooperation with VTT, their industrial co-tenant in 
Micronova, 



 
 
 

 
 

  
Aalto University Research Assessment Exercise 2009: Panel Reports  Page 88 of 273 

¶ Sensor systems that integrate an ever-broadening array of sensors (gas, chemical, 
acceleration, etc) into the complex readout circuits, 

¶ Hetero-integration of dissimilar materials (including biomateirals) into 
nanodevices, 

¶ PǊƻƎǊŀƳƳŀōƭŜ ǊŀŘƛƻǎ ŦƻǊ ǘƘŜ ƎǊŀƴŘ ŎƘŀƭƭŜƴƎŜ ΨŎƻƎƴƛǘƛǾŜ ǊŀŘƛƻΩ, 

¶ Nano-device based millimeter-wave circuits and systems, 

¶ Sensor networks using smart, autonomous sensors with ultra-low power 
electronics. 

 
Many of these ideas are of high quality and high societal impact, but are not well 
developed, yet, in the department in its present composition. With a strategic vision, the 
department would have a much better ability to articulate their ideas, place them in the 
broader societal context and have a much better chance at implementation.   

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

When combining the presentations made by the of MNT department leadership and the 
supporting materials available to the panel, it appears that this new unit is at its 
admittedly embryonic stage still rather fractured and not entirely coherent in terms of 
projecting a longer term plan and form. As one consequence, it is difficult to clearly 
forecast its future potential since many of the apparently scientifically high quality pieces 
do not appear to be glued together that well. A longer term strategic vision by the 
department as a whole appears to be lacking, or at least was not enunciated by the 
leadership to the panel. There are obvious disciplinary interconnections to be exploited 
across the department as well as across other parts of the TKK, but, apart from individual 
interactions, the issue appears to beg for further crystallization. One example of both 
specific opportunity and concern is the interaction between the Applied Physics 
Department and the Nanomaterial/device component of the MNT department. 
Specifically, and without knowing the history of the recent (2007-2008) constitution of 
the MNT and the Applied Physics departments, respectively, it could even appear to an 
outsider that this particular separation is somewhat artificial ς and that the present 
splintering of research between the strong Applied Physics department and the 
fractioned MNT may in fact subtract from the potential sum. Another open question 
concerns the role of the excellent ECD group and its role/position in the department and 
elsewhere in TKK/Aalto. 
 
The panel has two specific recommendations for the MNT that, if implemented, could 
help propel the department into a leadership role at the University and internationally. 
 
Recommendation 1: Because of the high quality staff and instrumentation resources in 
circuit design, nanofabrication and characterization, the department is strongly 
encouraged to create a strategic plan rapidly, perhaps even by the end of 2009. The plan 
should strive to integrate the strong but rather disparate activities in MNT and create an 
overall mission for the department. A strongly articulated vision would help to articulate 
the areas that the department can develop that ultimately position them for world 
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leadership.  It would also be a roadmap for recruiting the best new talent and provide a 
platform for joint funding opportunities with other departments such as Applied Physics. 
 
It should be noted that crafting a single vision does not mean that all work that goes on 
in MNT are delivering the same science.  On the contrary, a good strategic plan for 
science and technology will always have a strong element of exploratory, individual 
research that will be the seed for future major breakthroughs. 
 
Here are examples of questions that could be answered in a strategic plan: 
 

¶ How does the strategy of MNT and TKK fit into the strategy of Aalto? 

¶ How can the department benefit from the new organization?  

¶ How does the department fit into the industrial landscape of Finland today and 
who would be the most forward looking industrial partners?  

¶ How can they profit from cooperation with other departments at Aalto such as 
applied physics, mathematics, computing, economics, and biomedicine? 

¶ How can they rejuvenate the graduate student program by attracting the best 
students? 

¶ How can they internationalize the department, e.g., to attract staff and students 
from overseas? 

¶ How can they establish a much higher internal and international visibility? 
 
Recommendation 2: This committee suggests a full external re-evaluation of the 
department by the end of 2009 after a strategic plan is drafted. Key issues that need to 
be addressed include: 
 

¶ Quality of the science, 

¶ Vision for the future, 

¶ Ambition of the faculty to grow their programs and move into new areas, 

¶ Whether the current makeup of the department is optimal in the context of Aalto 
¦ƴƛǾŜǊǎƛǘȅΩǎ ŀǎǇƛǊŀǘƛƻƴ (we reiterate that among structural questions is rationale 
for the present separation of Applied Physics from the nanoscience elements of 
the MNT). 



                                    
 
 
 

  
       

Low Temperature Laboratory, TKK  

Frequently used abbreviations:  
TKK ς Helsinki University of Technology; LTL ς Low Temperature Laboratory; PRU ς 
Physics Research Units in LTL; BRU ς Brain Research Unit in LTL; ULT ς Ultralow 
Temperature Physics; MEG - Magnetoencephalography. 
 
All numbers are for the full period of assessment, 01.01.2003 to 31.12.2008, unless 
stated otherwise.  

1. Introduction and General Impressions 

The LTL is doing research in the following three main areas: 
 

¶ Ultralow temperature physics (since 1965; 20%; presently mostly liq./sol. He), 

¶ Neuroscience (since 1980; 45%; presently mostly brain research), 

¶ Quantum Electronics (since 1996; 30%; mostly nano- and microelectronics). 
 
In all these areas, their results had and have substantial impact on the development of 
the field. The LTL is among the leaders worldwide in these areas and in several subareas 
they are the world-ƭŜŀŘŜǊǎΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ά[¢[ IŜƭǎƛƴƪƛά Ƙŀǎ ōŜŎƻƳŜ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ 
well known trademark with high reputation in low-temperature condensed matter 
physics, in low-temperature quantum electronics as well as in brain research and 
instrumentation for it. The introduction of research on quantum electronics (mostly at 
the expense of ultralow temperature physics) by the new director when he started in 
1996 has successfully opened a new, very promising research area, which is on top of the 
agenda in science worldwide, in Finland, and at TKK. The research at PRU is distinguished 
by the successful combination of theory and experiment (in particular for the helium and 
nanoscience projects) as well as strong equipment building efforts. In the BRU groups, 
the research is distinguished by cooperation of scientists with quite different experience 
(physicists and physicians; neuro-signal analysis and instrumentation scientists). There is 
fruitful cooperation within LTL and there are intensive and successful international 
cooperations.  
 
The LTL has a highly motivated research staff of very high qualification on an 
international level. Structurally, the laboratory occupies a somewhat unusual separate 
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status and role within the university, which might be considered carefully in the strategic 
planning for the new Aalto University construct. The research infrastructure, partly 
home-built and partly unique, is at a high technical level but, of course, needs regular 
reinvestments to stay on top. The LTL performs very successfully as indicated by several 
indicators (publications, invitations and elections of staff members, external funding, 
etc); for details see below. 

нΦ ¢ƘŜ ¦ƴƛǘΩs Research and the Research Strategy of the UnitΩs Home University  

The research topics of the LTL are mostly oriented on important, acute basic science 
goals, but also partly towards technological innovations and in priority areas of the home 
institution as well as of the country. The scientific results are at a very high international 
standard and are published in leading international journals. The LTL fully meets the 
general strategy of TKK ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ά9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊƛŜǎάΥ 
 

¶ άΦΦΦŀ ǎǘǊƻƴƎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƘƛƎƘ-quality research and education and close 
cooperation with industryΦ ά 

¶ άΦΦΦǊŜǎŜŀǊŎƘ ƛƴ ŀƭƭ ŦƛŜƭŘǎ Ƙŀǎ ǘƻ ƳŜŜǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ 
values and promotes excellence in researchΦ ά 

¶ άΦΦΦƎƛǾŜǎ ǇŀǊǘƛŎǳƭŀǊ ǿŜƛƎƘǘ ǘƻ ǊŜǎŜŀǊŎƘ ƻƴ ǘƘŜ ŦƻŎǳǎ ŀǊŜŀǎ ƻŦ {ǘǊŀǘŜƎƛŎ /ŜƴǘŜǊǎ ŦƻǊ 
{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ LƴƴƻǾŀǘƛƻƴΦΦΦάΦ   

¶ άΦΦΦƘŀǎ ǎǘǊŜǎǎŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǇǊƻŘǳŎƛƴƎ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ǇŜŜǊ-reviewed 
ǇǳōƭƛŎŀǘƛƻƴǎΦΦΦάΦ 

 
Furthermore, research and development in the BRU groups cover important parts of the 
TKKΩs contribution to the national priority area of Health and Welfare. The work on 
quantum electronics in the PRU plays a leading role in the present priority area of TKK for 
Micro- and Nanotechnology. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The excellence in research of LTL is demonstrated by its leadership in a substantial 
number of important, highly up-to-date areas, both in basic science, partly close to 
applications as well as in instrumentation. In the latter, developments of LTL have 
opened new research areas for themselves as well as for other groups; examples are the 
first combination of superconducting magnets and dilution refrigeration for developing 
adiabatic nuclear refrigeration to a now almost routine technology (in about 50 
laboratories worldwide) and the development of whole-head neuromagnetometers (in 
about 120 laboratories worldwide). In researchΣ [¢[ ƘŀŘ ŀŎƘƛŜǾŜŘ Ƴŀƴȅ άFirstsέ, like the 
demonstration that the new phases of liquid 3He are indeed superfluid and the 
investigations of nuclear magnetic ordering in metals at extremely low nuclear-spin 
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temperatures (high nuclear polarization) as well as many observations in human brain 
imaging and functioning. 
 
Presently, the PRU of LTL is the world-ƭŜŀŘŜǊΣ ƻǊ ŀǘ ƭŜŀǎǘ ŀƳƻƴƎ ǘƘŜ άǘƻǇ оάΣ ƛƴ ǘƘŜ 
following research areas: 
 

¶ Studies of vortices and their dynamics in rotating superfluid 3He at ultralow 
temperatures with several new discoveries like vortex sheets, double 
quantization of circulation, as well as on turbulence; first rotating submillikelvin 
cryostat; results have impact on understanding of  p-wave superconductors and 
Bose-Einstein-condensates (see their reviews Finne et al., Rev. Mod. Phys. 69, 
3157(2006) and Rep. Prog. Phys. 69, 3157(2006); Eltsov et al., Prog. Low Temp. 
Phys. (2005), (2009)), 

¶ Studies of the surfaces of crystalline 4He and 3He (and its interfaces with 
superfluid 3He) (see their review Balibar et al., Rev. Mod. Phys. 77, 317 (2005)), 

¶ Superfluid 3He as a laboratory to study cƻǎƳƻƭƻƎȅ όǎŜŜ ōƻƻƪ ōȅ ±ƻƭƻǾƛƪ ά¢he 
¦ƴƛǾŜǊǎŜ ƛƴ ŀ IŜƭƛǳƳ 5ǊƻǇƭŜǘάΣ /ƭŀǊŜƴŘƻƴ tǊŜǎǎ нллоύύ, 

¶ Low-temperature quantum electronics; in particular nano-thermometry, micro-
refrigeration and metrology; combination of very-low-temperature physics and 
nanotechnology; single-electron-transistors (see their review Giazotto et al., Rev. 
Mod. Phys. 78, 217 (2006)). 

Some of the important achievements of the BRU of LTL which puts this unit into a 
worldwide outstanding position are: 
 

¶ Development of MEG from a research tool  to clinical applications; first whole-
head neuromagnetometer, now with 306 channels; combination of MEG and 3-
Tesla-fMRI, 

¶ Use of MEG in neuroscience in perception and cognitive processes; for example, 
in language processing in the brain (see their review Salmelin et al., Trends in 
Cognitive Science 10, 519(2006)), and interaction between persons (faces 
recognition) as some of the highlights. 

The high qualification and international standing of the staff is indicated by elections to 
national and foreign (3) academies, by high-prestige international awards (3), as well as 
by the memberships in important international boards and panels, by one ERC Advanced 
Grant and two ERC Starting Grants for two postdoctoral researchers in 2009 (out of 154 
applicants). In addition, at present, 4 staff members have been Academy Professors. The 
high international reputation of LTL is also indicated by the large number of foreigners 
among its doctoral students (25%, but all in PRU) as well as among its postdoctoral 
researchers (43%).  
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The Laboratory, in particular the PRU, attracts regularly leading international scientists as 
visitors (nobel laureates, vice-president Russian Acad. Sciences, academicians); a 
substantial number of speakers in their weekly seminars are from abroad. The 
Laboratory also organizes regularly international conferences.  

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The quality of research in the LTL is indicated by the number and in particular the quality 
of publications. Since 2003 there have been 5 articles in Nature and Science, 3 review 
articles in Review of Modern Physics and many articles in Physical Review Letters 
published by the PRU. The BRU has published a substantial number of articles in the 
prestigious Proc. Nat. Acad. Sciences USA as well as 2 invited review articles; 8 out of the 
20 most cited MEG-related publications are from LTL! Furthermore, more than half of the 
publications are with foreign co-authors. Publications from LTL often had a significant 
impact on the development of their field. 
 
The Laboratory has been able to substantially increase both its State Funding (about 
double from 2003 to 2008) as well as its External Funding (mostly from the Academy of 
Finland), (about plus 1/3 from 2003 to 2008; now about 65% of total according to verbal 
information). There has been a continuous decrease of EU funds since 2006 to the rather 
low valuŜ ƻŦ лΦо aϵ ƛƴ нллуΦ IƻǿŜǾŜǊΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǾŜǊōŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŜ 9¦ ŦǳƴŘƛƴƎ ƛǎ 
ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƻ ŀōƻǳǘ мл aϵ ŦƻǊ ǘƘŜ ƴŜȄǘ р ȅŜŀǊǎ όǘƘŜ о 9w/ ƎǊŀƴǘǎ ƳŜƴǘƛƻƴŜŘ 
ŀōƻǾŜ ŀƳƻǳƴǘ ǘƻ р aϵ ŦƻǊ нллф ǘƻ нлмп ŀƭǊŜŀŘȅύΦ {ǳǊǇǊƛǎƛƴƎƭȅΣ ǘƘŜǊe has been no funding 
from Tekes since 2006. 
 
The Laboratory has a very good record in placing its graduates as postdoctorals abroad 
(8) or in the private sector (8), and its postdoctorals in leading positions in industry (10) 
as well as in foreign universities and research institutions (9).  
 
The Laboratory has been very successful in attracting and hosting national and 
international Centers of Excellence and networks. The LTL research unit has been a 
National Center of Excellence from 1995 to 2005. Both the PRU as well as the BRU are 
coordinating National Centers of Excellence from 2006 to 2011. Furthermore, the 
Cryohall, the Micronova, and the Neuroimaging installations are ς as the only TKK 
infrastructures ς on the map of the 22 Important National Infrastructures. The ULT unit 
in the PRU and the Brain Research Unit are funded by the European Union as EU 
Research Infrastructures, Transnational User Facilities or EU-Networks from 1995 to 2013 
and 1995 to 2003, respectively. 
 
Senior staff members of LTL have occupied a number of leading positions in international 
professional associations (Chairman IUPAP Commission on Low Temperature Physics and 
ERC Starting Grant Commission) as well as  in international evaluation committees (Ecole 
Normal Superieure, Riken, Japan; Welcome Trust, UK; etc), in selection committees for 
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international awards, or have participated in evaluating research proposals (NSF, ESF, 
ERC, Royal Society) or in committees for filling professorships abroad. They are regularly 
invited speakers at international conferences (some of them of order 100 times) and 
have organized those conferences. They are also regularly asked to act as referees for the 
leading journals in their field (Nature, Science, Physical Review Letters, Neuroscience 
Letters, Brain Research, etc) or have acted as editors (presently 2) or as members of 
editorial boards of leading international journals. 

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The Laboratory has a good record in starting companies. A key highlight in the successful 
transitioning of basic science to technology where the germinating seeds reach deeply to 
the early era of the LTL was the founding of Elekta Neuromag which is today the leading 
manufacturer of whole-head multichannel brain imaging neuromagnetometers (now 
exceeding 300 channels). The synergy in the development of this pioneering technology 
involved world-class research teams at TKK, Neuromag and the State Research Centre 
VTT, and has installed them in more than 40 out of about 120 relevant institutions 
worldwide. The unit also provides equipment and training for clinical MEG applications. 
Other successful spin-off companies with a product on the market are Picowatt (before 
2003), Nanoway Electronics and BlueFors Cryogenics (since 2003). Furthermore, there 
seems to be a substantial application potential in the Single-Electron Devices developed 
at LTL within several cooperations as a very sensitive detector of electronic charge. The 
LTL provides low temperature technology to 10 groups working at the other departments 
of TKK, at the National Metrology Institute Mikes, and at the Helsinki University Hospital 
District. Presently, the Laboratory has 3 contracts with 2 private companies (Nokia, 
bŜǳǊƻƳŀƎύ ŀƴŘ ǿƛǘƘ aƛƪŜǎΣ ŎƻƴǘǊƛōǳǘƛƴƎ нрлΦллл ϵ ŀƴƴǳŀƭƭȅ ǘƻ ƛǘǎ ōǳŘƎŜǘΦ hƴƭȅ ŦƻǳǊ 
patents were granted to the institute.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good International Level 
 
In general, the number of scientific and technical staff members seems to be adequate 
for achieving the research goals. It is providing a good student/staff ratio, in particular 
when taking into account that the scientists have essentially no lecturing duties so they 
can fully concentrate on their research and on supervision of graduate students. 
However, the Laboratory needs more administrative support from the university 
administration and also more administrative staff within the LTL; for example grant 
managing and budget managing officers. This would reduce the administrative duties of 
the researchers connected with external fund raising and managing.  
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The percentage of foreigners among graduate students, postdoctorals, and senior 
researchers is presently 43(0), 43(38), 62(0) % in the PRU (BRU). Moreover, the diversity 
of the nationalities of the foreign staff appears to be somewhat limited. Among the high 
percentage of senior researchers in the PRU, only 3 out of 8 of group leaders are 
foreigners. In the 3 weekly seminars for the 3 major research areas of LTL, about half of 
the speakers in the PRU are foreigners. Both, the ultralow temperature as well as the 
brain research installations were supported by the European Union as transnational 
access sites which has opened the installations to and has financially supported 
substantial numbers of foreign groups as users. These are all important indicators for the 
international research leadership of LTL, of a good selection of important and promising 
research directions, as well as of an attractive and stimulating research atmosphere; this 
was stressed by the postdoctoral researchers and graduate students of LTL.  
 
The work at LTL has from the beginning been strongly benefited from in-house 
development of sophisticated research instrumentation (dilution and nuclear 
refrigerators; low-temperature electronics; neuromagnetometers). This instrumentation 
has been put in use by other groups later on and had a substantial impact on the 
particular field of research worldwide. The Cryohall installation is offering an outstanding 
combination of equipment for research at ultralow temperatures. This applies as well to 
the unique installations of the BRU for MEG, including also equipment for fMRI and for 
stimulation. Of course, all these leading LTL installations need regular upgrading and 
innovation to stay among the leaders worldwide. In addition, LTL groups are essential 
partners in using the Micronova and Advanced Imaging Center of TKK. As mentioned 
above, LTL has been very successful in establishing National Centers of Excellence and 
securing positions on the National Map of important research installations. At the same 
time, the special status of the unit within TKK may have somewhat inhibited its potential 
maximal impact on the university community as a whole. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
Based on: 

¶ The qualification, experience and international reputation of the staff (partly with 
international background in the PRU), 

¶ The numerous international cooperations,  

¶ Its partly unique equipment,  

¶ The proper attention to application and technology transfer, 
 
It is obvious that, if a suitably far-sighted and specific strategic plan is developed, the 
Laboratory can become one of the flagships of research within Aalto University and will 
thus be able to continue a leading international role within all of its major research areas. 
 
The LŀōƻǊŀǘƻǊȅΩǎ ǇǊƻǇƻǎŜŘ ǇƭŀƴƴƛƴƎ ŦƻǊ ǘƘŜ ƴŜŀǊ ŦǳǘǳǊŜ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ directions: 
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¶ Ultralow temperatures: Use of the unique rotating microkelvin cryostat (for 
studies of superfluid turbulence, for example). Then, in particular, two very 
promising possibly high-risk but surely high-gain experiments: search for 
superfluidity of 3He in 3He - superfluid 4He mixtures (would be a very 
fundamental discovery of two quite different, interpenetrating superfluids sought 
for by simpler approaches since about 2 decades by several groups) and surface 
waves at interfaces of superfluid and nuclear magnetically ordered solid 3He 
(would be first observation of combination of mass and magnetization waves). 
These are experiments which can be attacked at less than a handful of 
laboratories worldwide. 

¶ Quantum Electronics: Check of the values of fundamental constants via a 
consistency check of results from measurements of Josephson Effect and 
Quantum Hall Effect as well as Single-Electron-Tunneling (a promising speciality of 
[¢[ύΣ όάvǳŀƴǘǳƳ aŜǘǊƻƭƻƎȅ ¢ǊƛŀƴƎƭŜέύΦ ¢Ƙƛǎ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇǊƻōƭŜƳ ǿƘƛŎƘ Ŏŀn be 
and is otherwise only tackled by two or three of the leading national metrology 
institutions worldwide. 

¶ Brain Research: This unit will continue to use their outstanding instrumentation 
and experience to the following promising, partly high-risk projects in brain 
research: combining temporally accurate MEG and spatially accurate fMRI, study 
ƻŦ ǎǳōƧŜŎǘǎ      ǳƴŘŜǊ ƛƴŎǊŜŀǎƛƴƎƭȅ ƴŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ άtwo-
person ƴŜǳǊƻǎŎƛŜƴŎŜέΦ  

All these projects are of high scientific and partly also of societal relevance, if 
implemented with a strategic view and vision which may need further thought and 
consideration. The translation of the existing expertise to continued leadership is then 
facilitated to keep research in low-temperature sciences, basic and applied, at a level 
that can only be performed at very few places worldwide. Their impact might be even 
more substantial and increase the effectiveness of resources with some possible strategic 
coupling within TKK with its other departments, such as the areas that involve 
nanoelectronics (with e.g. the Appl. Phys. Dept.) and the brain science areas (with Dept. 
of Biomedical Eng. and Comp. Sc.). 
 
The successful activities of LTL in attracting promising foreign graduate students and 
postdoctoral researchers, particularly in PRU, even in an increasingly competitive 
environment should be supported and possibly more extended to the range of senior 
researchers with wider geographic distribution than today. 
 
The LTL will substantially contribute to the joint efforts on brain research in the Aalto 
University. Actually, the BRU is already leading and coordinating the first specifically 
supported common project aivoAalto of the three founding schools of Aalto University. It 
seems to be a very exciting but somewhat risky project, focusing on the brain function 
during social interaction, decision making and cinema; the project is supported wiǘƘ р aϵ 
for a 5 year period. The Laboratory may also act as a model for National Research 
Centers. Otherwise, the Laboratory may in particular benefit from the more autonomous 
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management and altered financing and funding system in Aalto University, as well as 
from a tenure track career system for young researchers. The new university may make it 
even more attractive for foreigners to work at LTL. The Laboratory will surely 
substantially contribute to the requirement laid down in the Charter of Foundation of 
!ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅ ǘƘŀǘ ƛǘǎ άŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƻǇ-ƭŜǾŜƭ ǊŜǎŜŀǊŎƘέ όǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǘƘŜ 
international level).                              

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

Because of its excellent human and instrumentation resources and of its experiences, the 
Laboratory is encouraged to continue to look for outstanding high-risk / high-gain 
experiments which can hardly be done somewhere else. Conversely, important 
opportunities exist for the LTL to share its world-class expertise and knowledge more 
directly within both the TKK and the new Aalto University. 
 
Presently, all three major research areas of LTL tackle very interesting and promising 
science problems, partly with application possibilities. They will keep the quantum 
electronics and the brain research groups busy and on top of their field for a long time. 
For the ULT groups strategic scientific planning for the future, when the present helium 
experiments reach their summit, might be appropriate.  
 
An important step for the future of the Laboratory will be the search for a new director in 
several years. This again should be used for a critical review of the future prospects of 
present research projects and of the possibility to enter new promising research area(s). 
The Laboratory may consider keeping some of the positions which will become vacant 
within the coming years open for this step. 
 
Besides improving its financial basis by the new, promising funding possibilities in Aalto 
University, the Laboratory should be encouraged to apply for Tekes funding which ended 
in 2005. Also, it seems that more of the research results might be a basis for applying for 
patents (only 4 in 2003 to 2008).   
Increased integration within TKK and Aalto University will benefit both the LTL and the 
broader community of the new university and should be encouraged. Such coupling, if 
done rationally, and with proper care, to maximize future potential while maintaining 
overall scientific excellence should help the LTL community to remain invigorated and 
avoid potential pitfalls that can ensue from any possible partial isolation. Conversely, the 
LTL has much to offer to TKK and the Aalto community from more direct interactions 
than it is perhaps presently the case. For example, the LTL may consider getting more 
involved in teaching, in particular in graduate courses. This could partly be done together 
with other departments, for example, the Dept. of Applied Physics, the Dept. of Micro- 
and Nanosciences, or the Dept. of Biomedical Engineering and Computational Science. To 
reiterate, these common teaching activities may also intensify communication and 
cooperation with groups from other departments and may be a step to integrate the LTL 
more as a regular institute into Aalto University. Such interactions might even evoke 
discussions concerning a merger of the Brain Research Unit of LTL with the Dept. of 
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Biomedical Res. and Comp. Science. Such a merger in a few years appeared to be quite 
reasonable to the Panel because the excellent work of the two units complement each 
other very well; it may open new possibilities and could strengthen the scientific impact 
of both partners.   
 
The outstanding achievements of the Low Temperature Laboratory, which are partly 
fascinating for the laymen as well, might be more popularized by inviting the public more 
regularly (more groups of high school students, open-door days with hands-on 
demonstrations, etc.) or writing popular articles to make the Laboratory even more 
visible. 
 
Some further recommendations have been included in former sections. 
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Panel 4: Computer Science and Information Technology 
 
Panel Chair: 
Prof. Ralph-Johan Back, Åbo Akademi University, Finland  
 
Panel Members: 
Prof. Ian F. Akyildiz, Georgia Institute of Technology, United States  
Prof. Stefan Arnborg, KTH Royal Institute of Technology, Sweden  
Prof. Javier Rodríguez Fonollosa, Universitat Politècnica de Catalunya, Spain  
Prof. Seif Haridi, KTH Royal Institute of Technology, Sweden  
Prof. Judith Stafford, Tufts University, United States  
Prof. Raimund Ubar, Tallinn University of Technology, Estonia  
 
Units of Assessment: 
Department of Media Technology, Helsinki University of Technology (TKK) 
Department of Computer Science and Engineering, Helsinki University of Technology 
(TKK) 
Department of Information and Computer Science, Helsinki University of Technology 
(TKK) 
Department of Communications and Networking, Helsinki University of Technology (TKK) 
Helsinki Institute for Information Technology (HIIT), Helsinki University of Technology 
(TKK)  
 
 

 

Overview 

The units that the Panel 4 evaluated are all doing high quality research in close and 
extensive cooperation with industry. The industrial projects provide important feedback 
for research and possibilities to experiment with new research ideas and findings. The 
general research environment is stimulating and the researchers at all levels are well 
motivated, from doctoral students and postdoctoral researchers to senior researchers 
and professors.   
 
Most of the departments have been very recently formed, and some have not yet had 
time to formulate a clear and commonly accepted vision, much less a strategy for 
implementing this vision. There seemed to be a lack of leadership in some departments. 
The overall impression was that the visited departments are doing strong international 
level research, but that not enough attention has been paid to the visibility and branding 
of the department in order to attract good doctoral students, postdoctoral and senior 
researchers.  
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The evaluation board found that the present organization of TKK into schools could be 
improved for IT. The IT departments visited were in two different schools. A more 
reasonable organization could be to collect the five departments that were evaluated in 
Panel 4 into a single School of Information Technologies. This school would have a joint 
responsibility for all education in IT, but could split up into a number of departments 
according to the specific needs and collaboration patterns within the present 
departments. A joint School of IT could be more efficient in recruiting international 
researchers, provide a stronger marketing potential and brand recognition, and provide a 
better administration of the recruitment process.  
 
The research agenda for all visited departments is up to date, at the forefront of 
Information Technology. The strong emphasis on interdisciplinary research in all visited 
departments is particularly notable, and seems promising for the synergies that are 
sought in the Aalto University. The departments that we visited seemed to be quite eager 
to start cooperation with the non-TKK members in the new Aalto University. The synergy 
potential between in particular the Media Technology department and TaiK on one hand, 
and the Computer Science and Engineering Department and HSE on the other hand 
seemed very strong. 
 
In summary, Panel 4 concludes that the five departments that the panel evaluated each 
have high potential for success.   
 
All departments employ high quality and energetic researchers with outward looking 
research and internationally recognized research output. Some departments are more at 
risk than others to fail in making significant advances in the near future. Common themes 
that emerged across the higher risk departments were the desire for a more clearly 
articulated and visible path for career advancement for junior researchers, the need for 
lighter teaching loads, and the need for more support in grant opportunity identification, 
writing, and management. The panel believes these risks could be mitigated through 
unification of the departments into a school as described in the previous paragraphs. 
 
The main complaint in the evaluated units was the lack of a clear career path after 
doctoral degree. The support for a tenure track system was strong in all departments 
that we visited (although what exactly is meant with a tenure track system was never 
explicitly discussed during these visits). 
 
The length of research projects are often too short, and do not provide an adequate 
funding model for long term doctoral research. Doctoral students felt that they had to 
move from one research project to the next in order to fund their studies, making it 
difficult to set a longer-term research agenda. A stronger emphasis on basic research and 
longer-term industrial projects is clearly needed in some departments.  
 
The recruitment of postdoctoral researchers was also problematic in many of the visited 
departments, partly because not enough attention was paid on international visibility 
(e.g., presence on the web), and partly because of the bureaucratic recruitment process. 
The approach used at HIIT seemed to be one good model for recruitment, i.e., the 
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department head reserves funds that can be quickly used to attach promising 
international postdoctoral student to the department.  
 
The standard bibliometric data on research publications tends to distort the research 
picture in Computer Science and Engineering. Conference proceedings are a central 
publication venue in this area; many have a higher impact factor than journals, and are 
timelier than these. It is also common to publish full length, peer reviewed articles in 
conference proceedings. However, standard bibliometric criteria emphasize journals over 
conference proceedings. There is also a large discrepancy in the publication numbers 
within the field itself. In theoretical areas, high publication numbers are rather common, 
while researchers in areas closer to system building and experimental or empirical 
research publish papers at a much slower rate. Nevertheless, the scientific quality and 
impact can in the long run be at least as strong for the latter as the impact of the more 
theoretical research.  
 
The panel faced particular difficulties in evaluating HIIT. The problem was that the 
statistical data was only provided for a part of HIIT (the Spektri site), while the self-
evaluation report and the presentation presented all of HIIT (including also the Otaniemi 
and Kumpula sites).  The panel decided that it would evaluate HIIT as a whole, as this 
would probably be more useful for the Aalto University strategy than just evaluating one 
small part of HIIT. However, this means that a central part of the research done at 
University of Helsinki is also included in the evaluation of HIIT.  



                                    
 
 
 

  
       

Department of Media Technology, TKK 

1. Introduction and General Impressions 

The department is formed from the multimedia part of the Telecommunications 
Software and Multimedia Laboratory (TML) and the laboratory of Media Technology in 
the beginning of 2008. The activities of the department combine Media, Art and IT to 
create innovative and artistic artefacts and experience, combined with elements of 
scientific research. The work is more focused on innovation rather than on research, as 
witnessed by the relatively large number of patents (Camera Systems and 
Measurements; Image quality) as well as numerous software packages (X-Smiles, 
XFormsDB and Museum Finland). The recent work on XML technologies and ontologies 
fits well with applications in the area of cultural heritage. 
 
The new department integrates digital media, virtual reality, services oriented 
architectures, and semantic web into a common research framework. The restructuring 
of the two former labs into a bigger department gives new opportunities to move from 
traditional media to digital media based applications. The research varies from 
mathematical modeling of room acoustic to virtual reality to ontology and semantic web. 
The department has strong societal and industrial links.  

нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 

The department has a modern, forward-looking research agenda, which is both 
scientifically and industrially interesting, and which is well aligned with the general goals 
of the Aalto University. It combines elements of art, science and technology in innovative 
ways. Theoretical results are incorporated into software and published as open-source. 
¢ƘŜ ŘŜǇŀǊǘƳŜƴǘΩǎ ǎǘŀǘŜŘ Ǝƻŀƭǎ ƛƴŎƭǳŘŜ ǎŎƛŜƴǘƛŦƛŎ ŜȄŎŜƭƭŜƴŎŜ ŀƴŘ international 
cooperation, but there is still room for improvement in these aspects. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 4 Very Good International Level 
 
The research quality of the unit is very good, especially in the area of audio, acoustics 
and semantic web applications. The application of semantic web and ontologies in art 
and cultural heritage is strong and the research is well recognized. The ERC starting grant 
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awarded to one of the departmentΩs young researchers is a notable achievement. There 
are a number of very good publications, but there is still room for improvement. Most 
journal publications are in the area of sound rendering, audio and acoustics including 
applications in virtual reality. There is a growing body of conference publications on 
semantic web and ontologies. 

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The department has organized several international conferences. It participates in 
various EU projects and networks of excellence with very good European partners. Senior 
researchers are members of program committees and editorial boards of scientific 
journals. An important part of their research activities are aimed at supporting artistic 
activities and new media for arts. Sometimes, this type of research is not fully captured 
by traditional scientific measures. 

рΦ {ƻŎƛŜǘŀƭ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 5 Outstanding International Level 
 
The societal impact of the unit is excellent in terms of joint projects with industry, spin-
off companies, large number of patents, open-source software and invited experts in 
government committees. The patents are awarded on camera systems and 
measurements, and image qualities. In particular the work on National Ontology 
infrastructure and the Finnish ontology services are notable. The department has 
significant applications in art and entertainment including several games, installations, 
performances. Spin-off companies include Sofia Digital Oy that makes digital television 
applications. The department has a large number of projects funded by Tekes, with a 
large number of companies including Nokia, Hybrid Graphics, Valkeus Interactive, 
TietoEnator. There is also direct substantial subcontracting from industry.  

6. Research Environment at the Unit of Assessment 

Numerical Rating (1-5): 2 Fair International Level 
 
The current setup with two different buildings is not optimal. Moving the groups into one 
building would definitely increase collaborations and shared values. A single IT system 
infrastructure should be provided. On the balance issue of teaching and research, it 
seems that the teaching load is too heavy. Thus, the current environment is not optimal 
for high quality research. The internal collaboration within the department does not 
seem that strong, it is, e.g., not clear that they hold regular internal seminars. They do 
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not presently seem to have a well-defined strategy for improving the research 
environment. 

7. Future Potential of the Unit of Assessment 

Numerical Rating (1-5): 4 Very Good  
 
The merge of the two previous laboratories to the present department is a move in the 
right direction but the department needs to grow to attain the critical mass. The areas of 
research activities are important and strategic for Aalto University and in some areas 
highly exploitable commercially. The close alignment of the research of this group with 
similar groups in University of Art and Design Helsinki is particularly interesting from the 
point of view of finding synergies within Aalto University. 

8. tŀƴŜƭΩǎ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ for the Future 

The departments SWOT analysis is careful and insightful. The department is still coping 
with the new organization. Some general recommendations: 
 
The department definitely needs to expand the number of postdoctoral researchers. 
A lack of a well-defined postdoctoral career path is hampering the progress of this 
department, as well as for most other departments that we visited. We strongly support 
the plan of Aalto University to introduce a tenure track system. 
We encourage the department to increase their effort in attracting more international 
researchers. 
There is a strong need for a shared long-term research vision.  
 

 



                                    
 
 
 

  
       

Department of Computer Science and Engineering, TKK  

1. Introduction and General Impressions 

The Department of Computer Science and Engineering consists of four major 
laboratories: SoberIT (Software Business and Engineering Institute), Data 
Communications Software, Laboratory for Software Technology, and SimLab. These units 
were created through the 2007 reorganization. This has opened many possibilities for the 
researchers in Computer Science and Engineering, and these possibilities are being 
embraced by the department faculty.  However, the department is geographically split 
between two locations approximately one half-mile apart, producing reduced 
opportunity for intra-departmental collaborations. 
 
¢ƘŜ ŘŜǇŀǊǘƳŜƴǘ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ !ŀƭǘƻ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǇǊƛƳŀǊȅ Ǝƻŀƭ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ŀƴ 
internationally competitive environment for expertise and innovations. The research 
faculty and staff in the department cover a range of expertise in Computer Science and 
Engineering and produce internationally recognized contributions in their research areas. 
Approximately half of the faculty, including postdoctoral researchers, and three-fourths 
of the non-postdoctoral research staff are relatively new hires. The department has 
significant ties to industry with many joint projects with local and international 
companies. The department also has a significant number of collaborative projects with 
other leading universities internationally. 
 
The production of doctoral degrees has been low but has picked up in the last few years. 
The research labs have an outward focus with goals of making concrete contributions 
that are practically useful to end users in industry and the public sector. The researchers 
are working in currently hot areas such as mobility, open source, security and privacy, 
software product lines, and human factors; they participate on local as well as 
international working groups, committees, and conferences and workshops as organizers 
and program committee members. 
 
The department has been selected as a Center of Excellence in Education. While this 
achievement is laudable, it seems that it comes at the cost to research in the form of a 
very high teaching load, high student/teacher ratios and relatively little teaching 
assistance. 
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нΦ ¢ƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ IƻƳŜ ¦ƴƛǾŜǊǎƛǘȅ 
 
The CSE research strategy is well aligned with the overall goals of Aalto University. The 
department has a very applied research profile, with focus on producing useful results 
that can be transitioned into industry or public sector. Results are in the form of 
contributions to international standards committees, working group membership, 
publications, software, and tools as well as the production of doctoral graduates who are 
hired into industrial and academic positions. Their contributions are recognized 
internationally, sometimes directly applied into products of collaborating industrial 
partners. 

оΦ {ŎƛŜƴǘƛŦƛŎ vǳŀƭƛǘȅ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5):  4 Very Good International Level 
 
As would be expected given the nature of the four research labs, the DepartmŜƴǘΩǎ 
research spans a breadth of areas of computer science. Research products include 
software tools for software product lines, improved usability of software-intensive 
systems, issues in open source software development, technologies to enhance privacy 
in mobile computing, development of educational software for computer science, and 
algorithm development in more general theoretical problems, as well as development of 
tools to support virtual collaboration. Production rate across the labs is uneven. This is as 
would be expected, as publication rates are typically higher in theoretical areas than in 
system research and empirical research. 
 
The quality of research is also uneven over the faculty members and there seems to be 
number of researchers who are not active in any of the labs. Those who are active have 
high productivity, as measured by publication rate, and high impact, as measured by the 
number of citations per paper. The four research laboratories appear to be healthy, each 
producing a number of internationally recognized results with publications in top-level 
international conferences, journals, and books. The labs also have a number of joint 
partnerships with industry and other universities. 

пΦ {ŎƛŜƴǘƛŦƛŎ LƳǇŀŎǘ ƻŦ ǘƘŜ ¦ƴƛǘΩǎ wŜǎŜŀǊŎƘ 

Numerical Rating (1-5): 3 Good International Level 
 
The Department has scientific impact primarily through three channels: graduation of 
doctroal students, collaboration with other universities, and collaboration and transition 
to industry. Recent doctoral graduates have moved on to positions in both academia and 
industry within and outside of Finland, working in places such as Nokia Research Center, 
Microsoft in Cambridge, The Birla Institute of Science and Technology in India, and the 
International Institute of Computer Science at Berkeley. The department researchers are 
participating in a number of international research programs and projects. 




