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Foreword

Helsinki School of Economics (HSE), University of Art and Design HélaiKli gnd

Helsinki University of Technology (TKK) are in the process of merging into a new
university, Aalto University. The formation of Aalto University gpearhead project in
CAYtlIYRQa ylIGA2YLl AYY20FGA2y aiNdesitg3e | yR
system A central aim of the merger is to develop the Aalto University into a competitive
SYGANRYYSYyld F2N) SRdzOIF GA2y S NBaSIFNODK FyR Ay
develop rapidy into a world class university.

The Aalto University Rearch 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 exsting 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, thResearch 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 lessonsdarnt will be used to improve the assessment processes.

The reports produced by the review panetslude valuable obseations, thoughtful

advice, constructive criticisms, as well as suggestions and recommendations both for the
leadership of the univerty and the Units of Assessment. The assessment provides an
AYRAALISy&al ot ST SEGSNYyIlIt @GAS¢e 2F ' LtG2 ' yADS
RSOSt2LIYSyld 2F GKS dzyAOSNARAGE@Qa NBaSkNOK ad

| take this opportunity to thank the staff of thenits 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 participat 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

outstandirg work and remarkable commitment.

ProfessorMarja Makarow

Chair, Steering Committee, Aalto University Research Assessment Exercise 2009
ViceChair, Board of Trustees, Aalto University Foundation

Chief Executive, European Science Foundation, Strasbamnge Fr
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Aalto University Research Assessment Exercise 2009:
General Obserations

Dr. Antti Saaristo, Aalto RAE Projectridger

Executive Summary

The results of the Aalto University Research Assessment Exercise 2009 can be considered
to be realistic and crdible.

¢KS YIAY YR Y2al RAaAGAYOUAO®S a0NBy3aIGK 27
impact of esearch in general and the interaction and cooperation with industry in
particular.

¢CKS YIAY OKFftftSyasSa T OAy3 eldetmaidly tdtyeAackS NB A ( &
of an internationally comparable tenur&rack system for the academic faculty, to the
dominance of shorfi SN | LILJX ASR LINR2SOdGa Ay ! FfG2 | YA«
lack of (national and int@ational) mobility of the esearch faculty and, finally, to the

lack of academic leadership and letegm strategic development in many units.

¢2 adzZJR2 NI ' fd2 | yAOSNEAsS & Gcaademicir€s8aychi thel 2 ¢ | NJ
following developments are oftmost importance and ngency:

1 A tenuretrack system should be established.

f The role of longerm and highNA 41 o &A 0O NB&ASEF NOK Ay || f{
activities should be enhanced

1 Internationalisation of the research environment (recruiting and mobility from

abroad toFinland 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 practicebased research, and to comiute to the Aalto University

research culture and outputs.

= =



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 Univesity 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 criteriaapplied in the assessment as well as the a6y (1 Q&4 62 NJ Ay 3 | NNI
I'NE AYUNRRdZOSR Ay (KS a¢SBSY (2 & | wSH SINE yRESO daY

In the Aalto University Research Assessment Exercise 2009 nine international expert
panels assesed the research of 46 units of assessment (academic departments, self
standing research institutes or equivaleqtcf. Appendix 1 below) at HSE, TailK & TKK
during the assessmentepod from 1 January 2003 until 31 December 2008. The units of
assessment ere allowed to submit evidence of the research achievements by only those
individuals who belonged to theesearch active staff of the unit in question on the
assessment census date of @ctober 2008.

Of the 62 panel members Ite based in the Unitedt&tes, 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, Porgal, Singapore and South Korea. Hationalitiesof the panel members
represent an even greater variety. 27 % of panel members (and 22 % of panel
charpersonsyarewomen.

The panels based their assessments on the material provided by the assessment
organisation and on interviews condudteduring the site visit week in Finland. The
assessment criteria were defined in the Terms of Reference for Assessment Panels
document produced by thessessment organisation.

The assessment materials provided to the assessment panels consisted of

Ashat introduction to the Finnish higher education system and related issues
wSOG2NARQ AYUNRRdAzOOAZ2ya (2 GKS NBXaSFNODK a
Terms of Reference for Assessment Panels

Instructions guiding the units in the mapping of staff and in the-astessments

Site visit week programme

SeltAssessment Reports of the units covered by the panel. The animating idea

behind the seHassessments was to give each unit an opportunity to explain the

particular undestanding of research excellence and reségucactices in the

dzyAtuQa 2¢6y FASER 2F NBaSFENOK FyR (2 Fff2
regarding all the aspects that the panels were asked to assess.

= =4 -8 8 -8 9
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The SeHAssessment Report of each unit included:

- The list of research active staff at the unit

w

.

- DSGFAfT&a 2F (GKS dzy Alfudding dudeB BcSasseddBentt Yy R SE

period

- AYFEAYdzY 2F w LI 3S RSEONRLIIAZ2Y 2F GKS d
profile

- AYFEAYdzY 2F ©w LI 35S RSEONMLIIA2a6cagfF (G KS d
andalisofdzy A1 Qa YIFIAY NBASENOK | OKe®@®@SYSyia

- AYFEAYdzY 2F H LI 38 RS&EONALIGIAZ2Y 2F GKS &
research during the assessment period

- AYFEAYdzY 2F H LI 3S RSAONALIIAZ2Y 2F GKS &

duringthe assessment period
- Amaximum of 2 page description of the research environment at the unit
- Amaximum of 2 page assessment of the future potential of the unit

- Amaximumof2pageSWOTY I f @aAad 2F GKS dzy Al Qa NBa&S

environment

A

- ShortcurhA Odzf I GAGIE S 2F GKS dzyAdQa LINRPFSaazh

M Instructions on how to use the online database that lists the main research

2dz0 LJdzida YR 2GKSNJ aOASYGATAO OUABAGASE

includes, when applicable, links to the main publications.

The panels were asked to provide a separate assessment report on each unit of
assessment a@red by the panel. The assessment reports consisted of (i) a general
statement concerning the unit of assessment, (ii) a statement concerning the relation
between theresearch profile of the unit of assessment and the general research strategy

2F (GKS dzy Al Qad K2YS dzy AGSNBAGEI OAAAD

y dzY' S NJ

the quality, scientific and societal impact, environment and future potential of research
Fd GKS dzyAld YR 0AQ0 (GKS LI yStQa NBO2YYSYR

reports, many panels decided to provide a general overview or executienawy of the
whole reseach field covered by the panel in whit¢he panel could state its genalr

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 ar$ervations.

2. Reliability of the Assessment Process

All the panel members signed no-conflictof-interest declarationstating 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 prjects with the researchers of the unit e she evaluated and has

Aalto University Research Assessment Exercise; 28| Reports PageB of 273



not published joint publications with them during the assessment period. The panel
members were paid anxpert 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 potdial only:

5 Qutstanding 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 Internationaldvel 1 Weak

¢KS 62NR aAydSNyhatieach yuhitt af asdegsRentOWas S@mpared
internationally with S&GF o0f AAKSR NBaSIkNOK dzyAda Ay GKS
Detailed instructions on how topply the rating scale on different aspects of the
assessment were given in the Terms of Refeeethocument.

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
develming exercise with a forwartboking emphasis. Accordingly etlpanels were very
strongly nstructed to focus on the written statements motivating the numerical ratings

and on their recommenations for the future. The panels followed this piece of advice

and, consequently, it is a unanimous wish of the panel chhasthe numerical ratings

should not be detached from the written statemerits.

It is sometimes said that in peeeview-based research assessments the assessment
panels tend to give unjustifiably high grades to the units they assess. This may seriously
undermine the credbility 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 anahit)

each case the numerical rating should be justified in writing as instructed in the Terms of
Reference document.

! Future Potential turned out to be a particularly tricky aspect to grade numeridaltyexample,the
research potential of a unit thatas nanagedto producehigh quality researcloutputs but currently lacks
internationally comparable resources can be seerb&eithervery high(if the resources are increased
substantially) or very low (if the resources are not increased substantially). Assessmerd Pave 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.

Aalto University Research Assessment Exercise; 28| Reports Page9 of 273



Table 1below shows that in all the aspects that were given a numerical rating in this
assessment the average rating can be found betwden Good (3) and Very Good
International Levels (4). Meover, 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 gauiae 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 ut® lots of valuable obseations,
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 riglatee 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 uniaggfessment 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 traditionesearch and teachingmerits), should
KIS 06SSy AyOtdzZRSR Ay GKS NBAaSIFNDOK I a
AOKAGSOGdzZNBE YR Y2al 2F ¢FAYQa dzyaida 2
their key professorsmployed on the basis of their artistmerits, which in turn meant
that the artistic or practiceoriented research was not represented in the assessment
exercise as well as it would havesgrved.

Sa
I.

¢ Qx
ax

a
F

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 caitral academic positions in the units of assessment and who have long and
respectable academicaceers, but who nonetheless not only lack doctoral degrees but
are also still enrolled as doctoralustents. Such individuals were in some units listed as
belonging to the senior research staff, in some units to otlesearch staff and still in
some other units as belonging to doctoral students.

Moreover, the presenunit 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
exerciseonly theresearchactivities of the units of assessment were assessed. However,

for some units of agssment aademic research is not the primary means of e.g. the
dzy At Qa &a20AS0Ff AYLI OGXZ FYyR F2NJ a2YS dzyAda
FY2y3 GKS dzyAdGQa Yz2ail OSssasdddert redor® imbisgnbtibd Sa ¢ !
seen as evaluens of the overall quality and success of the units: in this assessment
SESNDA&S 2yfeé GKS ljdzZfAdGez A YL Ongskarcts y 3A NB Y
activitieshavebeen assessed.

Aalto University Research Assessment Exercise; 28| Reports PagelOof 273



Notwithstanding these complications, it can be concluded that desessment exercise

LINE OARSA | dzyAljdzS:E KSE LJFdz +FyR ONBRAOGE S
international pespective.
Table 1: Average Numerical Ratings
Scientific | Scientific K Societal | Research Future
Quality Impact Impact | Environment | Potential
Average
9 . 357 311 3.87 3.13 3.70
(all 46 units)
100 %
90 %
80% 5 .
70%
60% M 5 Outstanding International Level
50% W 4 Very Good International Level
4 ° m 3 Good International Level
40%
M 2 Fair International Level
30% m 1 Emerging International level
20%
1 i
10%
0% . .
Scientific Scientific Societal Research Future
Quality Impact Impact Environment Potential

Figure 1: Distribution of Numerical Ratings (all 46 units)

Aalto University Research Assessment Exercise: 28| Reports
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3. AssessmenResults: General Observations

¢CKS o6FaA0 GNByRa 2F !Iftid2 | yiand mpaticdaQa NB &S
CAIdZNBE ™M | 06020S® CANRBRG 2F [ff>X GKS AYLI OO Iy
the internaional scientific community failon averageto R2 2dza G A OS G2 ! I f 2
quality of esearch. Second, the societal infpa 2 F ! It i2 | YAOBSNEAGEQ

high; twice as many units were assessed to be at the Outstanding International Level

with regard to their societaihnpact as with regard to the quality of their research. Third,

the research environment at the usitof 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 meieldA f = | yR (GKS LIy
preliminary suggestions on hatw improve the situation are ingduced.

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 ®od hternational 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 yamhere in the world. This cooperatioQ

and the societal impact of HSE, TaiK and TKK as the le@stihgions in their respective

fields in Finland in generglcan be seen as a major asset and a competitive g

for Aalto University even in thaternational scale.

LG A& AYyGdSNBaudAaAy3a (G2 y20Ss K2SOSNE GKI O GK
research does not correlate with the strongest scientific impact and the highest scientific
qualityof! 1 £ 02 | YAGBSNEAGEQA NBaSINOK® LYRSSR:I 2y
belong to the Otstanding International Level (5) in terms of the societal impact of their

research reached the same outstanding level in the quality of its research, am@ino

the scientific impact of research. This appears to suggest that it is not necessary high
guality research as such that has high societal impact, but rather that some of Aalto

' VYAGSNARAGE QA dzyAdGa O2y O0S yeiedidh@as ording d0tke/ RdzO G A y
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 challengesltof Aa

' VA @S Ngeardhe Qa NI

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 industignted applied research
LINP2SOGa o1 a ftaz2 O2yaARSNBR (G2 F2NX¥Y | Yl 22

Aalto University Research Assessment Exercise; 28| Reports Pagel2of 273



among the leading research univéiss in the world. Also the chairpersons representing
industry thought that shorterm, applied research projects play a disprojpamally large

NREES Ay 1 Ifd2 | vy ke SN staiedolafairdNdasingahyNadilemati® i A @
consequences.

First of all, the panels reported that researches in many units of assessment are rather
heavily burdened by administrative duties rehey to applying for external research
funding and to maaging different grants and smaltale, externalljjunded projects.

The panels recommend that,specially in those fields and units where the sizeable
proportion of external fundinghas becomean established practice, the administive
burden of grant and project managemersthould 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 resarchers can dedicate more time and effort to resgarthe dominance of short

term, applied esearch projects may nonetheless remain reflected in the relatively (i.e.

relative to the quality) lows€ Y G A FA O AYLI OG 27F ! I f (2low yAJTSNE
number of highimpact journal and conference articles. While it is true that the relatively

f26 AYLI Ol GKI Ueseardhthas Bn tHe yhierdeliondl dciérdifid aomianity

is of course partly based simply on the low number of publicationsthedact that in

many units the researchers settle for publishing their work in lowadct forums, the

panel chairs maintained that a more deemoted factor here is that the shoterm,

industry-led and applied projects that play an increasingly largée in Aalto UI S NB A G & Q&
research activities simply are not that interesting and appealing to the international
scientific community. A university turninghore and moretowards applied industry

projects canot be expected to lead the advancement of scientlence, the lack of

positive correlation (or pehaps even the existence of negative correlation) between the
d20AS0Ff FTYR AO0OASYGATAO AYLIOG 2F 'ILFthG2 ' yA
explainable in terms of the present research fundstgicture.

Third, while the (ovejemphasis on shoiterm 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, sheteérm research positions in cgmarison to

the number of tenured positions, the focus on project research has also other (but of
course related) and arguably more profoundhelpful consequences for the research
environment at the units of assessment. In particular, the dominance oft$éon,
unpredictable project funding may make systematic planning and strategic development
of research activities somewhat difficult and frustrating.

This situation was corggred by the panel chairs to contribute to the lack of academic
leadership anduture 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 tonurture and systematicallystrengthen the characteistic
features that separat¢he unit from other unitan the same field of researcMany units

fail to exhibit unitlevel collective identities sufficiently robust to be able to withstand
changes in key personndihis lack of longerm mission and vision makes it very difficult
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for the units to become established and wkHown actors in the international scientific
community with distinctive identities based on wdkfined research pfiles.

The assessment panels suggest that the major means for meeting this challenge is to
increase therole of andfunding for basic research: A research university aspiring to
reach the world class must invest much more on lemgn and highrisk basic and
foundational scientific researcthat allows the units to formenduring and established
acalemic identities In the present situation the research funding practices form a
structural obstacle for Aalto University in competing with theestfically leading
universities of the world.

3.3 Main Challenges: Internationalisation

A major challenge foAalto University is to find means for internationalising the research
environment. The current lack of mobility (both national and international; both inbound
and oubound movement) is a feature that sets Aalto University apart from its
international conpetitors and most probably affects negatively the scientific impact and
GAaAAOATAGE 2F 1l fG2 ! YAOGSNEAGEQA NBaSI NOKO®
researchers have received all theirademic degrees from the very same university
where they #s0 begin and end their academiareers is practically unheard of in the
leading international universities. However, the main Hgem regarding
internationalisation is to find a way to persuade more foreign kighlity researchers to
work at Aalto Univesity. The goal should be to attract more foreign researchers to join
the Aalto Uiversity 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 siuation.

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 tpmy for travel funds. The trickiebut 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 imiattation) 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 (Eth Finnish and
foreign) faculty. Aalto University shoulalso consideractively headhunting foreign
experts for vacant positions.

A further factor complicating the internationalisation of the Aalto University research
environment appears to be thahany units havenot thus far paid sufficient attention to
the visibility and, for lack of a better word, branding of thalto Universitydepartments
within the international scientific community in terms of their characteristic research
strengths. Thidegtation, discussed already in the section on the strategic organisation
of research aboveto define a clear research profile for each unit of assessment by
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and a longterm plan for implementing the vision, mighwell be one featurefrustrating

the efforts to attract ambitious doctoral students, researchers and professors from

abroad to Aalto University.

Finally,some panels reported with sprise that a few units sawagst 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 intaranal
scientific community. The panels note that such an attitudedgplexing: if a study is
methodically sound and theoretically innovative, it should be of interest to the
international sciatific community even if the empirical case in question is Finnish and/or
finds its motivation from the particularities of the Fish context. Similarly, one would
expect such units to be moraterested inboth the international generalisability of their
research findings and the critical attention of the international scientific community.

3.4 Main Challenges: Human Resources &g

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

1 Senior Research Staff (professors, academy fellows, researchers whose doctoral
degree is awarded before thyear 2003)

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

1 Other Research Staff (researchers without a doctoral degree and not pursuing
doctoral studies on fullime basis and who do not belong to the Senior Staff)

9 Doctoral Students (individuals pursuing doctoral studies at the unit ortirfiodi
basis and who do not belong to the Senior Staff).

While the assessment panels found these basic distinctions familiaeto,tivithin each
category they observed certain structural challenges.

First, the profile of senior research staff varies greatly: there are wedding
professors, but also individuals whose professional ambitions lie outside academic
research and interational scientific community. In short, some senior researchers seem
to concentrate more on their personal consultancy business than on teaching and
research. The professional statqsand career prospectg of the members of senior
research staff who dmot occupy a position as a professor or academy fellow seemed
also to appear somewhat unclear to the assessmemnefza

Second, postoctoral researchers are in many units somewhat disoriented, mainly due to
the vagueness and uncertainty of their acaderéreer 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 hasappeared. 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 esiomes to senior
research staff. In many cases the distinction between other research staff and doctoral
students is far from being cleavento the units and individuals concerned.

Fourth, the status of doctoral students is very different from most ifgmeuniversities.

The units have active research students, but also professional researchers who
nonetheless are (and satimes have been for decades) still also doctoral students at
the very same unit and a huge nmber of inactive partime students. Irmany units the
number of individuals reported in the mping of staff as active fulime doctoral
students is actually rather low in international comysan.

The conclusion drawn from these considerations by the assessment panels is that Aalto
Univesity should aim very strongly to introduce a tendrack system for academic
faculty. This would arguably contribute positivelyrtmst of the challenges discussed in
this report, particularly the issue of internationalising the research environment
Moreower, dthough in this research assessment exercise the panels were not asked to
evaluate doctoral edwuion as such but only to the extent it is part of the research
activities of the units of assasent, 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 issigseutised in Section 3.2 ab®,

i.e. the need to increase loAgrm research funding to support basiesearch and
academic leadership, was argued to support the resolution of the problems related to
the Aalto Unversity human resources strategy.

Nevertheless, to recapitulate, thessessment 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 tettaek system for
academic faculty.

3.5 Main ChallengesDther Issues

Other challenges emphasised by the assessment panels were, for instance, the following.
First in some cases the organisation of departitse was seen to be problematic
departments wereon occasionseen for example,to have beenbuilt 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 anduiman 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 cqeeration with the University of Helsinki, such cooperation
should be established and institutionalisetbre explicitly than by leaving it to the level

of personal networks of individuaésearchers.

Finally, the relation between artistic practice and academic research should be clarified:
Prectice should not be separated from research but integrated iittoThe current

O NNASNB oabXiBESy IGEARASI NIAZGAOE alul FF YR &
culture. Although this issue is clearly the most vitalddistic research and, thereby, for

GKS dzyAlda O20SNBR o0& titecs)Sthe isgue acluahpgenerdallsesY | Y R
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

' YADGSNRBRAGE QA NBaSI| NXeKcongidered2td be pdice-origntedr iR G K I
natureand, accordingly, to call for also practisased research

To meet this challenge the members of the Aalto University community ought to widen

their understanding of academic research. On the one hand,whele community

should learn to recognise, appreciate and acknowledge bedtéistic, practicebased

and practiceled research and the diffent ways of articulating and evidencirigese

types of research. On the other hand, however, the individuals eedag practicebased

(artistic or otherwise) activities should learn to contextualise aresent their work such

GKFGO Ada O2yGNRO6dziA2Yy o020GK G2 !''+Ffd2 ! yADBSNA
academic research outputs becomes clearer. Thest@ste to present artistic or
practisebased work in ways that make explicit the scientific and scholagiyesits of

this work that the assessment panels encountered in some units is as damaging for Aalto

' YAGSNRARAGE QA | & LIA NlaiddAirgoyativé &cadenitRatt andl sclencedzy A lj dzS
community as the féure to recognize the value of artistic and other practied

research, including the value of achéevents and outputs that are not measurable in the

GNI RAGAZ2Y I E aaOA Sy i Atidninipact ai @ipfiéiéns.2 T O2dzy G Ay 3

% Note that this issue is quite different frothe role of applied research discussed abow@plied, industry

led research may adopt research questions different from traditional basic research but normally neither
necessitates nostandard publication channels nor challenges the conventional rolthefresearcher.
Artistic and other practicdased 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 ah 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 Departmeinof 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 dbignal Processing and Acoustics, TKK
T4060 Department of Electrical Engineering, TKK

T4080 Metsahovi Radio Observatory, TKK

Panel 3: Mathematics and Physics

T3010 Department of Biomedical Engineering and Computational Science, TKK
T3020 Department of M&iematics 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 TechnologiKK

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: Mechamal 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 Engeering 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 arRlegional 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 Dpartment 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 Res#a(CKIR), HSE

Center for Markets in Transition (CEMAT), HSE

Panel 9: Architecture, Design, Media and Art Research

T2010 Department of Architecture, TKK

Designiumnnovation CentreTaiK

Future Home Institute, TaiK

School of Art and Media, Pori, TaiK

Sclool 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 MakaroyBoard of Trustees, the Aalto University Foundation, Chair
Professor Emeritus JaFhure Eriksson, Tampere University of Technology
President, Dr. Mikko Kosonen, Finnish Innovation Fund Sitra

Professor Arto Mustajoki, University of Helsinki

Special Adva: Professor Tuula Teeri, Vigector, KTH Royal Institute of Technology
Stodkholm (until 31 March 2009), President of Aalto University, 1 April 2009 onwards.

Working Group:

ViceRector Outi Krause, TKK, Chair
Professor Matti Keloharju, HSE
Professor Pdéa Korhonen, HSE
ViceRector Pekka Korvenmaa, TaiK
Professor Yrjana Levanto, TaikK
Professor Mikko Paalanen, TKK

Special Advisor: Professor Yves Doz, HSE & INSEAD

Project Manager, Secretary for the Steering Committee and the Working Group:
Dr. Antti Saasto, HSE

Aalto University Research Assessment Coordinator:
Ms. Katri Lehtovaara

Schoollevel Research Assessment Coordinators:
HSE: Ms. Selja Susiluoto

TaiK: Ms. Pia Sivenius

TKK: Ms. Anita Rautamaki
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Panel 1: Chemical Technology and Materials

Chair:
Dr. Jens RostruNielsen, 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. MarjaLiisa Riekkola, University of Helsinki, Finland

Prof. Hans J. Roven, Norwegian University of Technology, Norway

Prof. Ana Mari&gastre Requena, Universitat Politecnica 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, Hefki University of Technology (TKK)

Department of Materiad Science and Engineering, Helsinki University of Technology
(TKK)

Department of Forest Products Technology, Helsinki University of Technology (TKK)

Overview

General Observations and Recommendats
Finland has

Asstrong educational system,

Ahigh R&D expenditure with world class performance in selected fields,
An excellentuniversities/industrycollaboration,

The ambition to play a stronger role in the scientific world.

= =4 4

We have noticed the f@wing problems fulfilling this ambition:

1 The balanceof industry collaboration/long term research has gone too far,

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

1 The existence ofeams ofsubcriticalsizewith risk of parallel weak effostat
different universities,

9 The funding is too short term in too small projects,
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1 The lack of motivation at postdoctoral researcher level,
1 Too little research aiming at scientific breakthroughs.

We recommend:

1 To strengthen the international scientific tveork 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 postdoctoesearchers,

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 institutionaénters of excellence,

To establish stronger university fundj for replacement of equipment,

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

= =4 4 -4 A8 9

Comments on the Tenure System

The Panel recommends that Aaltimiversity establishes a tenuteack 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 bhiring 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 potentiabre 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 thgystem 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 stuseand 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.
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TKK

Department of Biotechnology and Chemical Technology KITK

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 trg 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 biotechnolggand 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 intertianal science/engineering networks. The Unit has also
been selected to participate in National SH@Kjects. New institutes/sphoffs are

being formed such as the Finnish Nanocellulose Center and the Industrial Biotechnology
Cluster.

H® ¢KS | YOKI O RWEXKSF MISaSFNOK {GNraGS3e 2F GKS

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 ise&hrly outlined and is original in the sense that it focuses
on the biorefinery concept, bioenergy, biand nanomaterials, (forest) biomass and its
fractionation via chemical or biotechnology principles into valuable compounds for
chemicals, materials andnergy, 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 taoute to better feasibility analysis of various
GaINBSYy¢ GSOKyz2f238 a0OKSYSad az2NB SYLKIara 2
technology so as to minimize the waste or residue streams, resulting from these
technologies. The Unit has demonstrated hatwuses 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.



(0p))
ax
(0p))
Z
O

od {OASYUGATAO vdzZ tAGe 2F GKS !'yAidQa w
Numerical Rating €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 ibahelipid
components for feed, food, pharmaceuticals, and nutritionally importantreBb
Microbiology research hasoduced advances in the area of new biomedical products for
pharmaceuticals, tissue engineering and cell therapy and in their safetyemudatory
issues. The bioprocess technology group is internationally recognized for its basic
research and for developing crelisked enzyme crystal technology for proteins and
enzymes. Patents have been granted in many of the almosetioned fields. Some
members of the senior staff have an excellent publication record in top journals, while

20KSNB KI @S | AdzNLINARaAy3Ifte §2¢ Llzodnd OF GA2Y
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heterogeneous catalysis seems to be of a very applied nature; there may be a need to
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characterization.
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Numerical Rating ¢b): 3 Good International Level

The international reputation is reflected in the high number of peer reviewed papers, in
addition to conference procebngs, and books, and report§he Unit is biased towards
linkages with indusir, both in Finland and abroadhere 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 gen situation is satisfactoryGraduates have
important academic psitions in Finland and abroatfost staff members are active in
academic societies, in scientific bodies in Finland and in Europe, and they act as editorial
board members of several importapburnals 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 studsrghould be encouraged and a system of
sabbatical leaves for professors should be established.
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Numerical Rating ¢b): 5 Outstanding International Level
The Unit cultivates strong collaborations with a wide ramg national and international

industries and with national research institutions, where it introduces its innovative ideas
and resllts and benefits from fundindviore than 70 projects are ongoing, with a value of
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3.5 million eurolyear, with the chemicahdustry, 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 spetigts for diverse companies. Several spin off companies have
been created, applying novel tecblogies developed in the Unibout 25 (of which 20

are international) patents have been granted during the period 2P038. Many
doctoral graduates have impi@ant positions in major international companies and
research institutes.

6. Research Environment at the Unit of Assessment

Numerical Rating ¢b): 3 Good International Level

The Unit has established an audited management structure and an industrial gdviso
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 indlisd contacts and
networking. Research funding is scattered among about 70 ongoing projects, leowev
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 Fofstduct
Technology on paper fibre and biorefinery issues. Research facilities appear to be of top
guality by any standard, including the novel pilot hall, high pressure chemical lab, and
clean room facilities. Basic research instrumentation seems adegbatehere 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 plai @015 aimed at
improving the teacher/student ratio, increasing internationalization and building new
study programs.

7. Future Potential of the Unit of Assessment

Numerical Rating ¢b): 4 Very Good

The unit has a clear vision of its important role dantributing 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 biotechnglo@he presence of a good laboratory
infrastructure and pilot plant is a further asset for a successful future.
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The Panel recommends that Aalto University:
1 Improves funding of senior researchers
1 Ceates long &rm career paths for top gradeesearch personnel so as to prevent
brain drain and lack of motivation of potential academics
1 Sets up a funding system allowirsgbbatical leaves for professors.

The Panel recommends that the Unit should focus on:
1 Longerterm research and restriction of the number of small projects
1 Sronger contacts with leading international ad@mic institutions in the field.
1 Hnding funds for renewal of lab equipment and infrastructure.
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TKK

Department of Chemistry, TKK

1. Introduction andGeneral 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 Academfegsorship, 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 dewabop 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 electrochemisteypisited

and covers both basic and industriatliented topics. The Unit has appreciable external
funding for both basic and applied research.

7 A
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Although the strategy of the Unwas loosely formulated, research within the Unit is
clearly focused on a few welefined areas. A significant amount of research activities is
devoted to nanotechnology and energy, the research areas identified as strategic issues
by Helsinki Universitof Technology.
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Numerical Rating €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 sentases 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 imggournals 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



scientific level of the unit. Resedrin analytical chemistry suffers from a subcritical size
of the research group.

4. Scientific Impact of the Un® Research
Numerical Rating €5): 4 Very Good International Level

The research output of the Unit is very good in terms of number of paeewed

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 cogriees and
universities.
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Numerical Rating €5): 3 Good International Level

The units are involved in industrial collaborations via projects financed by Tekes and
industry and the professors regularly serve asestg 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 graah.

6. Research Environment at the Unit of Assessment
Numerical Rating ¢b): 2 Fair International Level

Doctoral students apparently receive adequate education of high scientific level in a
stimulating research environment, which could probably be Hart strengthened by
tighter links between the different disciplines; unfortunately there wendy few joint
research projectsaand joint seminar series. The doctoral students interviewed by the
Panel were highly enthusiastic and devoted to their researahtaeaching 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 nammpte 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 tre 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 ofiganent.

7. Future Potential of the Unit of Assessment

Numerical Rating €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 Adlaversity, where
innovative crosdorder 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. Therbowever, 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 greadgtuilities to work in
collaboration even with the University of Art and Desidgisinki

8.t yStoa wSOdontheSyiwd A2y 4

The Panel recommends that Aalto University:
1 Introduces a tenure track system for young scientists to give them the allity t
start independent research careers
1 Ceates a funding system facilitatinglsbatical leaves for professors.
1 Initiates a program for international recruitment of postdoctoral researchers.

The Panel recommends that the Unit:
1 Recruits an increasing numbef postdoctoral researchers from abroad
1 Develops a means of recruiting young talented independent researchers,
preferably from outside TKK or even from outside Finland
1 Encourages young researchers to apply for their own funding (Marie Curie, ERC,
etc.).

Aalto University Research Assessment Exercise; 28| Reports Page300f 273



\}

N

TAIDETEOLLINEN a
I I S E KORKEAKDOULU ‘

TKK

Department of Materiak 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 EnginegriDepartments around the world’he Uit 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 pesper
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 thebdedscri
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 collabation with other national universities and related industries.

A
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metal industry. TheJnit 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. nanpfunctional and electronic materials. The Unit seems to be
prepared fa the new Aalto University; however the arhational 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 he theme areas of Strategic Centers of Sciefleehnology and Innovation, as
defined by the Sciencand Technology Policy Coundihe Unit played a key role in
establishig the Finnish silicon clustdt.has participated in the FiDiPro program and the
Fnnish Metals and Engineering Competence Cluster. Strengthening of basic science in
industrially relevant areas should be emphasized in the research strategy.



3. Scientific Quality of the Un@ Research
Numerical Rating ¢b): 3 Good International Level

The general quality is average in comparison to international trends addpth applied
materials science. Without doubt, the tradition in process metallurgy and physical
metallurgy is good and the Unit applies new analytical methods and modern siomdat
combined with relevant basic theories (thermodynamics, kinetics, massl 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 enogh 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
researcherslsowing good quality research in terms of originality and relevance.

7 A
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Numerical Rating ¢b): 2 Fair International Level

The Unit has a good level of internationalization with a very active exchange of
researchersvith not only Europe but also USA, Canada, China and Australia. Most of the
doctoral stuents and postdoctoral researc$taff 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.

x
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Numerical Rating €b): 5 Outstanding International Level

Most of the Unif activities contribute to the demands of industry, and hence to the
value of Finnish exports and the national economy. For example, this isteefleg the
large number of research projects -tunded 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 standdrds a
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speed of steels is notable.
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The doctoral students are hired mainly by woatal industries or starip 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 Rang (15): 3 Good International Level

Since the average age of professors is high, there is an ongoing process to recruit
@2dzy ASN) FI Odzft & YSYOSNR (2 O2yiGAydzsSS: Fa ¢St
Examples of such fields include the syntegsharacterization and applications of new

materials. The Unit is also in the process of applying atomestid molecular dynamics
simulations. The senior staff has a positive attitude to renewal of their activities and the
strategy seems to be well commicated 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
recruitedfrom abroad.

The appB R y I GdzNBE 2F GKS !'yAdQa NBASIENOK |yR |
presence of skilled scientists and engineers give extizeval 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
goad.

However, no clear career paths for younger takshstaff members seem to existhere
is little opportunity for professors to take a sabbatical leave.

7. Future Potential of the Unit of Assessment
Numerical Rating €5): 4 Very Good

Materials Sence 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 regarch, underpinning the needs of Finnish industry, and they will continue to
be a coe competence centre in Finlan@he Unit also has the international recognition
required to attract continued EU funding.
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The Pael recommends that Aalto University:

)l
T
T
)l

Establishes a clearer recruitment path (tenure track), and long term basic funding
Qreates a funding system to facilitate sabbatical leaves for professors

Initiates a program for international recruitment of postdocal researchers

Keeps attention to innovation and technology.

The Panel recommends that the Unit:

)l
1
1

= =

Emphasizes and effects more higgvel international journal papers

Increases the doctoral graduation rate

Allows for even more curiosity and freedom riesearch initiatives at the levels
below professor

Gontinues to attract substantial industrial funding from scientifically demanding
partners

Increases participation in major international conferences

Maintains the competence in process metallurgy aedhphasizes recycling
technology and science

Gontinues renewal of research topics in alignment with the goals of Aalto
University.
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TKK

Department of Forest Products Technology, TKK

1. Introduction and General Impressions

The Department of Forest Products Maology does research on the chemistry and
physics of wood and its products, on the production processes of pulp and paper
products, and on environmental teoology in the forest industrylhe Unit benefits from
close cooperation with the strong Finnishrést products industry and with KGDy
Keskuslaboratori@ Centralaboratorium Abnow part of VTTTechnical Research Centre

of Finland, an internationally recognized technice¢ntre for the industry. Because of
this cooperation, and its long historyhe Unit has access to extensingsearch 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 aubstantial interngional focus.It has eight chair professors and one
FiDiPro Professor, of which four received their doctorates from outside TKK andothree
these from outside Finlandt has some international doctoral students and a number of
its graduates have gone ot 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 internationahstitutions, 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.

HO® ¢KSWSASHINAEK yR GKS wSaSFENOK {iN}GS3e 27

The Unit is already closely aligned with the theme areas of Strategic Centres of Science,
Technology and Innovation, particularly those related to the forest cluatet,to energy

and envirament. 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 afianotechnology and biorefineryrhis is an active area of international
research interest, and advances in this area have the potential to be widely reézten

The Unit has begun work on the production of biopolymers and other chemicals using
the by-products ofthe chemical pulping procesalthough the general area of biorafng

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



and narow their focus in this areal’he Unit will also continue to secé their traditional
areas of forest products research, although it has indicated that it will move from basic
commodity grades of pulp and papinto value added productd.he Unit is well aligned
with the goals of TKK to do internationally respected eesk with a high societal
impact.
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Numerical Rating €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 bee developed because of a culture of strong fundamental
science in areas with a definite practical application.
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Numerical Rating €5): 3 Good International Level

The Unit is a large entity operating in aatlely 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 avdl@me
standard series in this field. Most staff membease on editorial boads of peer
reviewed journalsThe 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
exampe, 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 pubiaa and citations is nmuest.

The Unit ha acknowledged this in its sedssessment, and has indicated a desire to
sharpen its publication policy.
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Numerical Rating ¢b): 5 Outstanding International Level

The Unit has very close cdilaration 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 graduateare 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 bexeic acid

in pulp bleachig. 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 inmdustry.

6. Research Environment at the Unit of Assessment
Numerical Rating ¢b): 5 Outstanding International Level

The research environment in tHénit is exceptionally strong-here is a significant pool

of funds br large, longterm projects.In paticular, 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 coopation with KCL and VTT ensure that virtually any facilities
needed are available locally.

The morde in the Unit seems very goodhe professors, postdoctoral researchers, and
doctoral students all seem highly motivated and genuinely interested in guéntific
work. There is a good international presence among the students and postdoctoral
researchers, and this is possible because of the imtgonal reputation of the Unit.
There is a good gender balance among the students and postdoctoral reseatmlter
not among the professors. There is a good age profile among the professors.

There are three apparent obstacle® thigher academic productionThe Unit has
KAZG2NROFfte GNIXAYSR | 1 NHS ydzYoSNI 2F al &
althoughthis 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 fuding and equipment situationWhile 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 the smallnumber of joint publicationsThe 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 €5): 4 Very Good
The Unit has recauzed the need to adapt faced with decline of conventional industry,

and has shifted fully 50% of its funded activity into emerging areas efnational
scientific interest. The Unit has already secured substantial funding and has good
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partnerships in phce in these areasThe 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 reseagch with aspirations of an academic career
leading to a professorial position.

8.t yStoa wSOdontheSyiwd A2y 4

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

The Panel recommends that Aalto University:
1 GQeates a system for bringing in foreign postdoctoral researchers for short
periods
1 Qeates a tenuresystem.

The Panel recommends that the Unit:
1 Continues to recruit internationally for all research levels
1 Recruits additional senior researchergjostdoctoral researchers and FiDiPro

Fellows with expertise in the new fields of research

1 Encourages youngesearchers to establish independent programs by applying for
their own funds

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

i 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. MikaelOstling, KTH Royal Institute of Technology, Sweden

Panel Members:

Prof. Alex Gershman, Darmstadtiuersity 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 Niztioks
Prof. Christer Svensson, Linkdpingudnrsity, Sweden

Units of Assessment

Department of Electronics, Helsinki University oftiredogy (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 Eimgeering, Helsinki University of Technojo@ KK)

Metsahovi Radio Observatory, Helsinki University of Technology (TKK)

Oveniew

The Panel members would like to congratulate the Aalto University RAE2009 organizers
for their excellent preparations in conjunction with the site visit Jurg27 2M9. All
practical arrangements with the visits exceeded our exgons. 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 excelleaperaion and
positive attitude to meet our needs for making nsoheduled laboratory visits. We are
impressed with the attractive eapus environment integrating the teaching and research
facilities, student housing as well as business parks.

Among our panemembers we perceive the great opportunities and challenges the new
conceptof Adto 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. Towardsnplementation 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 andloctoralstudent positions were almost only agqued by native Finnish
citizens. A gender and internationally balanced mix of world leadingtsst®e must be
pursued in order to make Aalto University highly ranked. This is not the casg wottan

our assessment units.
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We furthermore recommend a continued work with the organizational structure of the
depatments and faculty division. The new organization, implemented since 2008, is
perceived as a positive move but should not be considdnealized. 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 requiements 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 pecular scientific field.
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TKK

Department d Electronics, TKK

1. Introduction and General Impressions

The department comprises four labs: the Applied Electronics Lab (Health and Wellbeing),
the Electronicdntegrationand Reliability Lab, the Lighting Lab, and the Defensier8g
Lab.

The departrent 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 ging 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 muisciplinarity, a high interest in society and a
outstanding societal impact. The name of the department (Department aftrBigcs)

does not reflect this research area, which, indeed, is more related to application aspects
of electronics; moreover, electronic circuit and IC design is not includedhis t
department.

The Electronicsintegration and Reliability Lab breathed out a sound scientific
atmosphere, based on famous work of a recently retired professor, on aléngh
laboratory infrastructure, and on the passion of the nevefpssor that recatly 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 visible; a scientific
approach on applations might be present, but could not be convincingly expressed.
Basic science seems to be present in the other disciplines involved (like human
behaviour, pgchology, light science, medical), but could not helged by the
committee. Positioning in the Electrical Engineering faculty makes setseise of the
electrical and electronic system and application aspects. The fields show clear links to
each other and to the manufacturing and reliability activitiegdhia 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), thetr&fécs Integration and
Reliability Lab, the Lighting Lab, can profit Bigantly from the merge with B
(business development) and TaiK (industrial design) in Aalto University, as was explicitly



expressed already by the group members. This part of gheup 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 isolatedtéy, with no cross relations with the other

groups. Embedding in the Radio Departthseems more appropriate, in view of the

research topics. The presentation was just oral and limited, not giving any information on

which aproper research assessment could be based. No answers were given on explicit
guestions on research aspects and dre tpostioning in this department. This was
W2dzAGAFASRQ o6& GKS 0O02YYSyid GKIFIG AG gl a 02y
surprised by this lack of willingness. This attitude also poses severe questions to the
contribution of the group to the scientd community.
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The unit strongly reflects the research strategy of the university, in terms of international
coopeifation, ability to renew, social interaction, and digitalizatidnternationalization in
terms of staff members is not yet realized. Their concrete collaboration, already now
with design factory andndustrial design partners, can be further strengthened in the
future with desigractivities in TaiK, and with businedsvelopment activities in the 8E

The group sees opportunities in the newtee-track system.
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Numerical Rating ¢b): 3 Good International Level

The outstanding quality level of tHategrationand Reliabity 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 entlusiasm, gave a good impmasn. In the other two fields, scientific
guality might be present at thepplication level and in neighbor disciplines, but that was
not convincingly explained; on basic @lenic level we see no evidence of scientific
depth.

The Defense activities gaws 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 theé #sthe group, the
commitee has chosen to base the rating for the scientific quality of the department only
on the ativities in Health and Wellbeing, Electronibgegration and Reliability, and
Lighting.
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4. Scientific Impact of the Unf@ Research
Numerical Rating (b): 3 Good International Level

The Electronics Integration and Reliability group has a strong scientific impact as
evidenced by a good publication record and pexation with major international players
in the field. The scientific impaof the other groups is considered limited.

5. Societal Impact of the Un® Research

Numerical Rating ¢b): 5 Outstanding International Level

The societal impact of this unit is very large. Professor Sepponen expressed a strong and
clear objective of bing useful to the Rnish society in many aspects. A program of
human wellbeing,ricluding the development of methods and equipment for medical and
elderly care, measurement equipment for sleep supervision, iabdominal fat analysis

and cardiovasculaccondition, and bieadaptive techntogy, all in cooperation with
medical expertise, has a large impact on society. The Electrdniegration and
Reliability group has close cooperation with industry, for example with Nokia and other
companies in Finlandna 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 onthe assurance of LED product quality and lifetime. Also this work is
performed in cooperation with other institions, including Arts, Agriculture and more.
Finally, the department has a strong ongoing tradition of creating-sfficompanies,

from severalgroups.

The defense group is not included in thising.

6. Research Environment at the Unit obgessment
Numerical Rating ¢b): 3 Good International Level

The department has developed an interdisciplinary environment, which is considered
very nspiring. 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 tbheessor. Regarding the
scientificleadership, 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 dtuation for Applied Electronics group is poor. The Panel is very concerned about the
Defense group. It appears isolated, and shows a stronglycooperative atitude, so

that we are worried that it can have a negative influence on the research enviranaen
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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 ¢5): 3 Good

The department management recognizes the need for a more efficient atiwov
system in Finland, and identifies Aalto University as an opportunity to improve. Several
research leaders support this positive view on the Aalttiative and the associated
mergers. The @sign faculty is already now an important pagtrto this department, and

the business faculty is expected to support a more successful@piprocess. We also
conclude that LED illumination has a very large potential in the near future. This fact has
been identified by the épartment and constitutes a large opganity. Still the future
potential of the department may be retarded by its relatively small size and a very tough
challenge of managing highly imtksciplinary research.

8.t yStoa wSOdontheSyiwd A2y 4

The Panel recommends the faculty to gisgong support to Prof. Mervi Paulasto

Krockel, to facitate a good continuation of the strong Reliability activity. For other parts

of the department we reommend a continued development of faculty and a
strengthening of the scientific consciousness. Wso recommend an upgrade of the
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the equipment of the Lighting group on the Department web site is more complete than

in the assessment report. Finally, the Panel recmnds an alternative plament of the

Defense group.
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TKK

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 theiesearch level is on international standeadd where main
research areas are electromagdne fields and circuits theory together with different
application areas as well as space anth@ine technology and radio astronomy. During
the presentation of the gups and also during the int@iews with members of the
department we received the impression that within the departmehere is a good
working atmosphere. Therefore the first step from separate laboratories to a common
depatment seems to be carried ounh 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 metamaterials,from antenna modeling to space technologies. The funding
for the projects comes frm 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 menbers of the department or involving researchers from other
departments. Furthermore it is obvious that the gender is not balanced. Also the age
profile prablem of the professors is mentioned but not addressed in the self assessment
and no solutions to the mblem were identified in the documeation or during the
interviews. The assessment unit did not present ideas on how they see themselves in the
new Aalto Univesity setting.
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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 eslantithin

the Unit. An eception is the concept of tenure track that is considered as an interesting
additional structure for the research careers of the electrical ie@gring doctoral
students.
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NumericalRating (15): 4 Very Good International Level

In the different research areas of the department excellent and international visible
results are poduced. Extraordinary research is done in the space and airborne
technology team that is well above the ovénaark(4).

Based on longerm 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 mptaterials, chirh media,
submicrometer optics and antenna modeliage studiedin 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. Historicalitytbieouy

has been a strong research field in this unit. Over the @ss&st time period a new
concept of the circuit simulator APLAC was developed and implemented as a product of
AWRAPLAC Corporation. Further research in the group in the direction ofcirewit
analysis tools continues but the panel consildnis direction has a rather limited future

for the department.
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Numerical Rating ¢b): 4 Very Good International Level

The members of the department pagipate 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 seniresearchers (particularly the professors) serve
frequently as invited and plenary speakers at international conferences and workshops.
The research results generata large number of papers published in highly ranked
international journals and confereegroceedings The papers are cited frequently. Some
of the faculty members serve as meers in technical committeesrganize conferences

and sere as members of boards of international conferences. It is worth to note that five
professors are IEEE fellawShey have also a good track record in securing external
funding from several agencies arthve managed to fund the center of excellence
SMARAD for a secostkyears period.

p® {20ASGlrf LYLIOG 2F GKS ! yAdGQa wSaSlk NOK
Numerical Rating €b): 4 Very Goodriternational 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 éorgoctoral

Aalto University Research Assessment Exercise; 28| Reports Page47of 273



students founded smaller and larger sqff 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 suitdessults 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 €b): 4 Very Good Internationd_evel

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 situatweas observed resulting in a
few researcherbeingstrained with teaching aties whereas others are not.

The panel considers that the many seni@searchers in the unit have capacity to
supervise moreloctoralstudents.

Given all higkclass research @enced in the site visit we are surprised to find a rather
low prepareness for defining a common letegm strategic research plan.

7. Future Potential of the Unit of Assessment

Numerical Rating ¢b): 3 Good

Certainly the groups of the department haaehigh 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 bwards identifying the possilities 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.t yStQa wSOoviheFytrd (A 2y a

The most pressing problem 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 profesorships. Furthermore the department should enhance its
interdisciplinary reseatt portfolio and interact more with other @partments 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 depanent.
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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 departmentQ @rofessors have a clear vision tfe longterm challenges and
strategic goals in their respective fisldHowever, there seems to be a lack of a common
departmental strategy and overall leadership. Thepatment research topics span a
broad spectrum of important areas such as audio signabgesirg, communication
acoustics, speech communications, signal processing for wireless -Gmigtina)
communications, array signal processing, arutical metrology. The Panel got the
impression, however, that the optical metrology branch better fits to expental
physics than to the signal processing and acoustics department. The Panel is impressed
by the quality of research and international standing of the departredgading
researchers, as well as by the maturity, achievements, and enthusiasm of the
departmentQ postdoctoral researchers and doctorstudents. Especially impressive are
the achievements of the groups working in wireless communications and array signal
procesing, audio signal processing, communication acoustics, and speech
communications.The department has proven very successful etusing 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 othegroups at TKK through the centre of excellence SMARAD
and multiple industrial projects. The achieved degree of interdisciplinargboottion

(also with arts researchers) is very convincing. The department managed to bring top
notch experts from US anBurope as longerm visitors and lecturers. We noted a very
good working emosphere.

A
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The overall quality and interdisciplinarity of the research and international standing of
the depatmentQ Beading 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 agreat expectation that the forthcaming tenuretrack
appointment system will help to strengthen the department.
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Numerical Rating €b): 4 Very Good International Level

Most of the departmentprofessors have solid track records in their fields. Especially
strong are the wireless communications, array signal processing, audio signal processing,
communication acostics, and speech communications groups. Some of these groups
have clear potentiald reach the highest (outstanding) level.
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Numerical Rating ¢b): 4 Very Good International Level

Most of the department professors are well established leaders in their fields enjoying
international recognitionand strong international network. The departméhgcientific

impact is clearly evidenced by several best paper awards, one ERC starting grant, several
academy fellowships, international conferencegganized by the departmefta
researchers, and editoriglositions in flagship journals.
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Numerical Rating ¢b): 4 Very Good International Level

Most of the departmenf2 #ading researchers have demonstrated a very successful
transfer of research results to industrpé@ research ingtutes. The department has been
instrumental in establishing the Nokia Lablet and has ldistaed strong connections to
Nokia and other industries. However, there is no record of the department involvement
in wider societal etivities.

6. Research Environment at the Unit ofstéessment

Numerical Rating €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 theeghrtment members hve

demonstrated strong individual ideas and good vision. The depant, however, would
greatly benefit from a common strategy.
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7. Future Potential of the Unit of Assessment
Numerical Rating ¢b): 5 Outstanding

The department has a strong potentiaha 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 addibnal bright international postoctoral scholars and
potentially increase the numbeaf doctoralstudents.

8.t yStoa wSOdontheSyiwd A2y 4

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 shoultle considered. It should also consider how to increase
the number ofdoctoral studentgecruited from outside of TKK.
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TKK

Department of Electrical Engineering, TKK

1. Introduction and General Impressions

The department consists of professors with high conepee in their special fields and

an engaged leader, however they have still not completed the process of integration into

I RSLINIYSydd ' RSLINILYSYd yIFYS tA1S at 26SN
contribution and the special competence of the pessor for Power Electronics, who is

currently the dean of the faculty, is missed by trepdrtment.

The department faces great challenges. Energy engineering and power engineering are
key disciplines to allow a future environmentrgpatible life. Finlad is since decades a
leading country in Europe in electric energy technology and electric conversion, which
covers actual 6% of thexgort. Therefore the benchmark to the research is to be of a
leading international level. While there is some presentimehthese challenges in the
selfassessment of the department, they are not addressed in concretegs.

The importance of system reliability is underestimated. Regarding system integration,
several professors of the unit have good preciiods in heir specificcompetence;
however this task, which can only be solved in coapen, is not addressed.

Not much interaction with other departments of university is perceived, and the
interdisciplinaity is low. There is an intensive cooperation of imndlial professors with

the specificindustry; however there is a lack of both inside anmiterdepartmental
cooperation. The professor for Electromechanics is engaged in international committees
and enjoys high reputation in his specific field, but the othrambers of the departmen

are not sufficiently visibleThe dpartment has a reasonable share of international
doctoral students and postoctoral researcherand good mternational exchange on the
doctorallevel.

The panel was impressed by the engagememd attitude of the department
postdoctoral researcherand doctoral students This seems to be supported by the
professors;however we missed the same spirit of aptance of new challenges at the
professor level.

We do not feel that the environmens idynamic and inspiring.
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Besides the department of automation, neither much interaction with other
departments of the uiversity was found, nor interdisciplinarity. The opparities of the
new Aalto structure are not identified by the department. We miss a spirit to include the
competence of other digplines to solve the problems of future energy demands of
society.

3. Scientific Quality of the Un@ Research

Numerical Ratig (£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
Electromechaics.

7 A

4. Scientific Impact® { K PyAGQa wSaSk NOK
Numerical Rating ¢b): 2 Fair International Level

Besides some exceptions, the department has a low international visibility. There is a
decreasing contribution to important international wf@rences in the field since 2004.
We fourd that there iseven an instruction for the doctoratudentsto makeonly journal
contributions. This isountemproductivewith regard tothe international sciatific impact

of the department.

We missed the spirit and the salhallenge to become a lead) university at
international scale.
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Numerical Rating €b): 3 Good International Level

The department has an intensive cooperation with specific industries. Their patents,
ideas and esearch results are usedylthe industry. However there is low impact to
society on howpower and @ergy engineering can lead to €@€mission reduction. Also

the relations with the industry seem more to be solving their problems, and there is too
low impact on indstry on what muste done.
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6. Research Environment at the Unit of Assessment
Numerical Rating ¢b): 2 Fair International Level

There are motivated and inspirgabstdoctoral researchers and doctoral studensnd
we found an upcoming inteational flavor in the departmet. 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 iderfted.

7. Future Potential of the Unit of Assessment

Numerical Rating ¢b): 2 Fair

In the existing form and attitude this deganent is not ready to master the challenges in
front of it. However, the objective importance of the area would give a verh hig
potential, if correctly combined with the existing highesfiic competence.

8.t ySt Qa wSOdoviheFytrd (A 2y a

The panel suggests that the department should urgently make a detailed medium term
plan to kecome an internationally leading univengiin 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 andnéiizh effort. Under
precondition that said plan fulfills the requiments, it is recommended that the Aalto
University strongly supports the power and energy activities even with extnaary
financial engagement, if substantiated. The renewed department shall attract the best
researchers and professors at an internatibseale.

We are aware that the power energy industry extracts the best engineers with
comparatively higHevel salaries. Therefore, if said precondition is fulfilled, it is
suggested that the Aalto Universityfers attractive long term contracts to reaeches in

the field.
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TKK

Metsdhovi 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 puailbns in very god
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) is, in terms of

size, way below the critical mass. The Panel is concerned that the recenictesing of

TKK to prepare to the Aalto University has further caused the grougtisal The Panel
O2yaARSNE GKIG GKS 3INRAzZLIQa AYUGS3IANYGAZ2Y Ay
University (for example, the department of radio science and engineerir@)ldvbe
highly beneficial for both. We envisage that such integration would ideally take place in a
way to maintain its indiduality ¢ research in radio astronomy and should include the
opportunity for international ecruitment of a radio asbnomy prokessor 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 feir ttraining as
internationally competitive researchers. The current enmimeent offered to the doctoral
students is considered by the Panel as inadequate both in terms of scientific training
(seminars, dicussions, etc.) and regular supervision by thefggsor in charge. Such a
merger should also guantee that the Metséhovi 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 fwsthesearch and training

in radio astronomy and radio engineering instrumatian.
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offered to its docbral studentsc is hardly comparable to an internationally established
research unit in radio astramy.
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3. Scientific Quality of the Un@ Researt
Numerical Rating €b): 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.
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Numerical Rating ($H): 2 Fair International Level
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critical size seriously constrains its impact on the international scientific community in
the field.

7 A

5. Societal ImJ- OtGd 2 F (K PyAlGQa wSaSlk NOK
Numerical Rating ¢b): 2 Fair International Level

Such a Unit with its fundamental research, if adequately integrated and sized, would be

an impatant asset for the Aalto University with its ambition to become a watlks

research university. The Unit could also be highly instrumental to promote science in the
GARSNI a20ASGe FyR (2 $mertlbasodmoiivitéd techyidlogyS NB A G &
and science oriented students.

6. Research Environment at the Unit of®essment

Numerical Rating ¢b): 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 doctoal students. In our view, the enthusiasm of the research staff
cannot compensate for the pvailing conditions for the aforementioned shortcomings.
However, we believe that there is ample opportunity for the Unit to unfold if only it
would be adequately tegrated within the Aalto Uniuwsity and have its human
resources properly upgraded.

7. Future Potential of the Unit of Assessment

Numerical Rating €b): 2 Fair

The Unit has high potential in the field if better integrated within the Aalto University
while dlowed to preserve its identity.This requires adequate size (international
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recruitment of a professor ofadio astronomy and a few pa$bctoral researchers) and
offering attractive conditions for pmising 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 ragimaomy.
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The integration of the Unit within the Aalto Universitygein the department of radio
science and engineering, should be seriouslgsatered. This integration of the Unit
should:

1
1

Maintain its individuality as asearch group in radio astronomy

Be timely planned to coincide with its critical enlargement diigh the
international recruiment of a rado astronomy professor and pagictoral
researchers

Guarantee that the Metsahovi Radio Observatory remains a national operational
faciity and a EVN node (a remotely controlled observatory with the necessary
technical mainenance.

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

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

il
1
1

Addressing exciting topics of high public visibility

Simulating forefont technological developments.

Integrating highly motivated andctive research staff that publishes regularly in
very good internationalgurnals with high impadiactor.

Offering doctoral students a stimulating scientific environment for their training
as internationally compdive researchers.
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Panel 3: Mithematics and Physics

Panel Chair:
Prof. Arto Nurmikko, Brown University, United States

Panel Members:

Prof. Eytan Domany, Weizmann Institute of Science, Israel

Prof. Olaf Dossel, University of Karlsruhe, Germany

Prof. Eric Isaacs, Argonne Natiobaboratory, United States

Prof. Frank Pobell, Forschungszentrum Dresdeassendorf, Germany

Prof. Joachim Rosenthal, University of Zirich, Switzerland

Prof. Asle Sudbg, Norwegian University of Science and Technology, Norway
Prof. Andrzej P. Wierzbiclational Institute of Telecommunications, Poland

Units of Assessment

Department of Biomedical Engineering and Computational Scjétesinki University of
Technology (TKK)

Department of Mathematics and Systems Analydisisinki University of Technology
(TKK)

Department of Applied Physiclelsinki University of Technology (TKK)

Department of Micro and Nanosciengéselsinki University of Technology (TKK)

Low Temperature Laboratory, Helsinki University of Technology (TKK)

Overview

This panel rerewed fiveUnits of Assessmerat 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 thedllowing 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 wowdthss level, if nobutright 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 moreemt 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 ftamalization, 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 whateagenerally quite useful and high quality
scientific parts.

3) The makeup of the faculty as well as senior research staff reflects a significant amount

2T GAYONBSRAY3IE G2 | RSANBS NINBfte aSSy Ay
reasons for thisbut the net effect is a somewhat inwatdoking and insular character to
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faculty with no significant international experience (either withdactoral degree

acqured abroad or by an extensive postdoral period abroad) is detrimental to

scientific excellence. The shift of faculty hiring to a tenure ttgple system is surely a

necessary condition (though not sufficient in its own right). What is particularly
unati NI OGA @S Ay (GKS LINBaSyid aeaidsSy Aa GKS gl &
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4) The management of Aalto University should adopt a strategy of internationalization,
which might consisbf following components:

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

1 Strongly encouraging Finmgho aspire to academic positiorsd Aalto Uhiversity
to have international experience either afoctoral students or postdoctoral
researchers.

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

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

Without such cleacut 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 imaottand 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 possibl®@perate a high profile university
without a strong mathematics department including both pure and applied mathematics
componentsg 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 formaesearch 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 initiativehas 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 organizationf éhe presentations was thoughtful even if the hectic timetable
YFRS A0 RAFFAOAZA G G2 NBIFIOK RSSLISN Ayid?
department leadership was always present. For example, while timing is never perfect,
apparent conflicts preented the full leadership of the high quality COMP unit in Applied
Physics being present.
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Department of Biomedical Engineering and Computational
Science, TKK

1. Introduction and General Impressions

The Department of Biomedical Engineering and Computati&@ctience (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 integragpirit 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 neswdhle
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 Magnetod
Electroencephalography MEG/EEG, Magnetand Electrocardiograpy MCG/ECG,
navigated Transcranial Magnetic Stimulation TMS, Near Infrared Imaging NIRS, hybrid
MEGMRI, biosignal ralysis 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, thermophotbeatpump, clustering
methodsandquantum 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 sphoff 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 (FNSpther

unique achigement that led to the sphoff Nexstim. The BME team is presently probing
entirely new frontiers by the proposed project on a hybrid ME&I system that is now
granted by the EU.



LCE has achieved major impact mainly via its aesvih 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 \arjglysical 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 networkd amdeling 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 numbeitatians
is extremely large.

BME and BioMag were partners in the Center of ExcelléGo&)of the Academy of
Finland (Helsinki Brain Research Center 2B027) whereas the LCE received Center of
Excellence status first in 2005 and currently leadshe CoE COSY: Computational
Analysis, Modeling, and Simulation of Complex Systems {2008).

The interdepartmental study program on Bioinforiwam Technology (BiolT) 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 expertised afirections of research andreated
excellent internationatonnections.

H® ¢KS ! yAlGQa wSaSIINDODK yR GKS wSaSlI NOK { &N

BECS clearly reflects the research strategy of TKK and Aalto University: The LCE program
fits perfectlyinto "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 AMIworldwide known expertise of TKK.

BECS is an actiymarticipant 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 th&ias sprung from the pioneering early work at LTL on
SQUIEbased brain sensors. For example, Risto llmoniemi, while working in LTL was one
of the authors of "Magnetoencephalography theory, instrumentation and
applications”, published in Reviews of ModerPhysics 65, 41897, 1993, with 1338
citations. Our thoughts about the desired relationship of this unit witars 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

od {OASYUGATAO vdzZdchAGe 2F GKS !'yAidQa wSaSl NJ
Numerical Rating ¢b): 5 Outstanding International Level

The scientific quality in the two main areas of research is excelléat.early reearch on
multichannel MEG systems at the Low Temperature Laboratory, pioneered by Prof.
llImoniemi and colleagues, was outstanding. As an institution, TKK developed a worldwide
leadership in advancing instrumentation development for magnetic detectioneafai
signals, including multichannel capability with superb noise management. As another
important contributionby researchers at TKK (both BME, the Oewperature Lab, and
collaborators), important new tools were developed by imageonstruction algothms

to solve thecomplex problem of MEG and EE@s aprime example of technology
transfer within TKKkthese innovations haveeen successfully traii®nedto 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 ftois lab.

The main recognition of the quality of the LCE's research is in the form of winning the
national status of €nter of Excellence for two spear periods, 200@005 and 2006
2011. The central figure at LCE is Prof. Kimmo Kaski. He initiated theilast 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 phy3ibe 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 $dhe lest

and most welknown 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 ofnuanities
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 worthisf
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. Pidaski is very well known internatially,

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 madesaterable 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 -300 citations; he published more recently (in
2006-7) two papers in the PNAS on the auditory cortex.

4. Scientific Impact of the Unf@ Research
Numerical Rating €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 t€enf Excellence, invited talks at
international conferences, participation in a large number of-figtitled research
projects and networks, participation in international tenure and academic hiring
committees.

The BME unit is known worldwide and has ratagd leading expertise in multichannel
MEG, brain imaging and brain research; they have generated many very creative ideas
(e.g. navigated TMS and hybrid MEIRI). They wrote many articles in journals with high
impact. llmoniemi is Fellow of the Finniskkadlemy of Technical Sciences and has won
several prestigious prices for innovations. In particular, he founded and acted as the head
of the awardwinning company Nexstim.

The LCE has done outstanding research in the field of modeling complex netwolka, wit
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). Haabbshest

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
background; he is a weknown exgert 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.

%
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Numerical Rating ¢b): 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 Helsinkiniversity 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 sevediinical conditions for improved prgurgical mapping.

Aalto University Research Assessment Exercise; 28| Reports Page65of 273



Six spiroff companies have successfully been founded with participation of BECS. Some
of the research in MEG is now done in collaboration with Elekta. In the pefidd03 to

2008 in total 10 Teds 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. Te interdisciplinary and interdepartmental study program on Bioinformation
Technology is attracting outstanding students.

Brain research is a topic that caq in addition to scientific journals; be reported in
newspapers, magazines and in TV, and theligtie obviously quite active in this respect.

6. Research Environment at the Unit of Assessment

Numerical Rating ¢b): 4 Very Good International Level

At the moment the available space and facilities are not optimal. In October 2009,
however, BECS wiliove into a building that is being renovated; this building will provide
(according to BECSs®archers) an excellent research environment that suits the Unit's
needs. The building will contain many biophysics and electrophysiology laboratories
including amagnetically shielded room for the hybrid MBGRI project.

In addition to the available excellent am@ampus instrumentation, the group has access
also to the BioMag laboratory including MEG, EEG, MCG, ECG and TMS facilities. Also the
Advanced Magnetiariaging AMI Centre can be used by BECS.

For the CoE "COSY" a statehe 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 Hospittd, 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 spelized 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 ¢b): 5 Outstanding

The two main research areaof 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 fashanging society. The field of Complexity Science is
attracting prominent researchers, wordide, from different scientific areas. Many of

the research topics studied by the LCE are among the most promising and exciting
interdisciplinary areas, on the intiace 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 fmntinued high quaty work is guaranteed by an EU
funded poject, 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 ofagetully defined strategic plathat takes

into consideration projected future projects and research topics. This strategic plan
should take into account Universityide longterm strategic planning; for examgl 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 ME@/RI system under development is a unique project. It is -higih
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 cuttidge technology

at Aalto University. It will provide yet another unique tool for brain research, givattg A
Universiy brain research worldlass adantages.

Health and societal webeing 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 successfybroposal 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 producedso that it reflects the needs of the research question that is posed.

8.t yStQa wSOdoviheFytrd (A 2y a

The panel highly appreciates the productivity and creativity of the unit. The panel
recommendsstrengtheningthe two main activities of BECSmely 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 cddgdmproved, e.g. by a joint
seminar series.

Aalto University Research Assessment Exercise; 28| Reports Page67 of 273



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 ancibscience 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 twosgroup
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 focuseminly 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 merge between these groups is a possibility to consider.

Finally we mentia 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.
Longterm strategic planning of BECS will be strongly influenced by the Univiregly
decision on this matter.
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TKK

Department of Mathematics and Systems Analysis, TKK

1. Introduction and General Impressions

The Department of Mathematics and Systems Analysis grnewfrom the Institute of
Mathematics and the Systems Analysis Laboratory. Of the 12 profe$sdrad 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 appliedyars, numerical analysis,
PDE, stochastianalysis and systems analysis. In these research areas the permanent
membersare doing research on good international level with some members doing
researchon very good or even outstanding international level.

The Department educates some of the best students studying at Aalto Univensitin
comparison to many mathematics departments in the world the fundnogn national
research grants and other private and public sources is quite good.

Weaknesses the pahebserved are:

1 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 stuek@iching hours,
whereas he 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.

1 In comparison with Mathematics departments of leading universities in the world
the Department afTKKislacking many core areas in pure mathematics.

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

1 The international profile of the Department memisas rather low.Most of the
permanent members received their degree from either TKK or Univeddity
Helsinki The recruiting opostdoctroal researcheris also done mainly from the
pool of former doctoral students.



HO ¢KS | yAlQda wSasShk NOK & yIR/AUKEE w 2aYSS NIO/KA f SIN

In the self description of the Unit the Department compares itself with Department of
Mathematics at the Swiss Federal Institute of Technology (ETH) in Zaritdrms of
number of studentsand scope of the University TKK and REifddindeed comparable. The
mathematics units at these two universities are however quite different. The ETH
mathematics unit is about-3 times larger in terms of permanent staff as well as in terms
of doctoral students anghostdoctoral researcherthan the Department of Mathematics
and Systems Analysis aKK 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 idratso lacking the broad
expertise in pure mathematics. The expertise in applied mathematit&kand ETH are
however quite comparable.

The mathematics covered in the research unit is mainly focused on applied mathematics.
The prominent research areas 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, afraic 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 sah as statistics and discrete mathematics. The latter is covered in part by
the computer science department dKK
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Numerical Rating ¢b): 4 Very Good International Level

All permanent faculty members have agctive and internationally recognized research
program. Members of the numerical analysis group regularly publisisIAM J. of
Numerical Analysisand Numerische Mathematikboth highly regarded journals in the
field. People working in analysis and di#fatial equations have published BIAM J. of
Applied Mathematics Communications in Partial Differential Equatipn®uke
Mathematical Journaland Journal of Reine and Angewandte Mathematik very good
journals. Members of the Systems Analysis grougplish among other journal in
Europeandurnal of Operations Reseatdhe 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 matu&s departments
in the world.

In pure mathematics the very top journal are often considered to Amnals of

Mathematics and Inventione®©nly Matti Lassas eauthored a paper innventionesbut
unfortunately he is leaving this year the department.
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Numerical Rating €b): 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 pasident of ICIAM
(International Council for Industrial and Applied Mathematicpyobably the most
important society of applied mathematics in Europe. Essentially all members of the unit
serve on some editorial boards international journds, ProfessoHamaldnen 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 Mathemati®epartment won in the last 10 years 3 timg®
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 makiand 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.

7 A
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Numerical Rating €b): 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 Agadé
Technology and the Finnish Academy of Science and Letters.

The Unit has several research projects with famademic partners. Partners include GE
Healthcare, ABB, Nokia and the FinnishFAgrce. As a result many of the master and
doctoral studens work on concrete applied problems originating from these -non
academic partners. Several of the doctoraudents are also financed through such
collaboration. The extend of these collaborationsis excellent.

On the more international scale it seems thtéie unit is less connected to European
graduate schools of excellence.
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6. Research Environment at the Unit of Assessment
Numerical Rating ¢b): 3 Good International Level

Most of the faculty members and senior personnel are confronted with a rathevyhea
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 difictiie
members of the department to pursue a vigorous research program.

The unit educates some of the best students of the country. The recruitoeall 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 surprisehtb@achingeffort
of the unithas become dependent on the availability of external research funding.

7. Future Potential of the Unit of Assessment

Numerical Rating ¢b): 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 teacbatydf the unit. It
should alsmot happen that research fundse 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 thdtd Unit haghe 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 haveaaly now collaborations with
members from the Helsinl§choolbf 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.t ySt 0a wSOdonheSyiwd A2y 4

The Department of Mathematics will require a considerable increase in resources in
order to fullfill its mission at Aalto Universityop 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 wifree 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, MITRrinceton and Stanford have all towtch
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 ratedversity. 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 universitieSeveral 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 othis panelthat 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 andadete mathematics on the applied side and into

the areas of algebra, algebic geometry, complex analysis, logic, number theamg
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 mathematidepartment increases its efforts to attract
foreign doctoral studerts and postdoctoral researchers All positions should be
advertised internationally and on the Deparént website job advertisementshould

also be given in English. As soon as the manpower allows it the Department should
introduce a series of advanced s&&s 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.
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Department of Applied Physics, TKK

1. Introduction and General lipressions

The eight researchubunits (formed by 17 research groupgdhin this department range
from applied physics represented by the Nanomaterials group and Advanced Energy
System group to fundamental physics represented for instanc@eatre of Exdiencein
Computational Nanoscience (COM&)d 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 thr&boratoriesinto one in 2008) and has

fairly diverse set of groups incorporated into it. Tlaedlty, as well as the postdoctoral
researchers and doctoratudents nonetheless conveyed a clear impression that there
already had established itself a healthy atmosphere of interactions betweere 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 leaderkip in the research fields of the department. The level of the
research and facilities that were presentedtte Panel by Professors TormanvDijken,

and Ruokolainen, were impressive. From COMP, the Panel might have wanted a bit more
specifics on the daoal reseach that was being carried out.ufing the presentation,
though, some of its leadership was absent. However, it is quite clear to the Raatel

for example, the Molecular Materials group headed by Prof. Ikkalaladroupheaded

by Prof. Niermen, 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 inteational visibility and impact.

The fact thathe 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

vist, 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
lFfaG2 ' YyAGSNEAGE® | (Se FLOG2NI AYy aSOdzZNAy 3
to continue recruiting outstanding graduate students. The department should strive to



formulate a welifocused strategy for meeting this serious challenge, whick th
department itself has correctly identified.

H® ¢KS 'yAaAliQa wSaSkNOK FyR (K wSaSkNOK { &N

The strategic goals ofKKare focused on internationalisation, quality and ability to

continue its integration, and pursue actiegitreach, as befits a first class Department of

Applied Physics. This department has formulated strategic goals that appear to fit well
GAOGKAY (GKS FTALANIGAZ2YEA 2F (GKS | yYAGSNEAGE ®
broadly speaking been focused onnamsciences and nanotechnology, from basic to

applied science. No major research university can afford not to have activities in these
areas, andrKKappears to have established a strong activity within these general themes,
especially within the departmerioundaries as well as elsewhere (please note comment

below in Section 8 about thedpt 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 thevere working conscientiously to

recruit internationally when hiring new faculty. One junior professor has recently been

hired from abroad, and at the postdtmral and graduate student levehe department

appears to be doing well in this respect. Theseno 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 piaularly true for the welestablished Molecular
Materialsgroup and COMPbut 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 fally members. The department aims at being

among the leading institutes internationally within the general theme of nanosciences

FYR ylIy2GSOKy2t23ex yS¢ FyR SYSNHAYy3I SySN
initiatives in the use of advanced functional andogmammable materials for energy
KFNPSaAGAYy 3T LINBPRdAzOGAZ2YZT &d2NX3ASsT |yR O2y @S
embarking on internationally compéve research in physgctoday.

Moreover, the department clearly lives up to the strategic ambitionsaifcAUniversity,

with an expressed goal of having the best researchers as teachers. The department also
appears to be very opeminded and interested in considering mudlisciplinary
opportunities, for instance in collaboration with chemistry, chemicalgireering,
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 departntente a long
established connection to VTT, in keeping with the eamehing 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 Univetsiigylnot (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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Numerical Rating ¢b): 5 Outstanding International LeVe

The faculty currently comprising the Department of Applied Physics has published 1149
publications during the period 2063008, with a total number of 14400 citations. 10
papers are in Nature/Science, while 52 papers are published in Physical Reverg, iret
addition to review papers (Rev. Mod. Phys.) and monographs. This is roLghly
papers/Prof./year, a very significant publication rate. The number of-imgiact journals
where these papers have been published, is also considerable. The depantatest
itself as one of the most researdhtensive, if not the most researahtensive,
department at Helsiki University of Technology (TKKVhile it was difficult to judge this
statement based on the presentation given to the Panel (the publication musnb
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 servicesesuo
engineering students aces TKKThe 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 18Euro, out of which 24% originate with the Acaue of
Finland, and 9% with TekeBhe amount from the Academy is about 3 times the average
Academy @inding of the departments at TKK (percentagewise). The Tekebng is
about on par with the TkKverage. Aout 7% funding is international. The EU funding
increased during the period 208807, 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 researclarcied 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 visib#itof 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.

7 A
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Numerical Rating €b): 5 Outstanding International Level

The recognition of the faculty members of the department can also be judged by the
extensivesewices they are asked to provide to the national and international scientific
communities. Senior sttfmembers 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 V& 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

Aalto University Research Assessment Exercise; 28| Reports Pager6of 273

o]



member has succeeded in achieving a Européanng 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 (1992008) and (2002010.

The cepartment has hosted two centers of excellence on computational physics, one
during 20002005 and one during 2008011, has been a partner in a third Center of
Excellence on biopolymer and nanopolymer 2@0D7, and aims at hosting more in the
future. Outof the 98doctoral candidates that have graduated under the supervision of
the professors at the department during 20@808, 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, EUROCOQRES

Atomic scale frictiorg 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 Muhictional Nanocomposite for
Advanced Fuel Cell Technology, EU FP7 SSA

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

= =4 8 -4 8 -9 -9

Of the major scientific achievements in this group during the period Z0UB, we
mention, in addition to the lege nhumber of publications in Physical Reviatters by the
COMR the following:

1 In-gap excitations in Fermi superfluids, Sceng05, 1131 (2004), by P. Torea

al.,

European Young InvestigatAward from ESF, 2005, P. Torma

A novel hybrid carbon namaterial, Nature Nanotech, 2, 156 (2007), A. Nasibulin

et al,

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

1 Carbon nanotubes as higiressure cylinders and nanoextruderScience, 312,
1199 (2006), A. Krashennikov et al.

1 Chargetransfer complexes control polymer morphology, Nature Materials
Highlights 2006, O. Ikkala et,al.

1 Templating organic semiconductors via ssssembly of polymer colloids, Science
299, 5614 (2003)J. Ruokolainen et al.

1 Seltassembled polymeric solid films with temperatureluced large and
reversible photonic bandgap switching, Nature Materials 3, 872, (2004), J.
Ruokolainen et al.

T
T
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1 Local polarisation of tightly focused unpolarized light, NatBtetonics 1, 228
(2007), M. Kaivola et al.

1 Hybrid singleelectron 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. Basd on the criteria given the R2E9 Terms of Reference, the
department is clearlat the outstanding international level regarding scientific inapaf

its research.

7 A

5.Societh LYLJI Ol 27F (K Ly AGQa wSaSIl NOK
Numerical Rating ¢b): 4 Very Good International Level

The faculty members of the Department of Applied Physics have an impressive track
record during 2002008 in producing doctoral canditds, 98 in total. The annual
number has varied between 16 and 24. Almost half of them work within prsettor
industry within one year after graduation. The skills they bring to the table in Finnish
industry, and the societal impact of this, is quitevalus, as many of them have risen to
strategic positions in industry. Moreover, the department has established industry
contact through €kesprojects, which according to the figures handed to us, amounts to
1.0-1.2 MEuro annually during 20€3008. The faglty currently at the department has

filed no less than 24 patents during 200808, out of which 22 have been granted. At
least 4 spiroff companies have been created, it has a major research contract with Nokia
within nanotechnology, COMP has signed gmeament 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 Kyi8y S [ GR 02yS 2F GKS g2 NI
industry groups) and KK Moreover, the faculty members serve extensively on expert
and policy committees in Hand and EuropeThere is theréore no question that the
researchers and the research carried outtiis department impact ghnificantly 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 interfaceittv the department and society undoubtedly is
dynamic and wideanging, it is not ubiquitous, and has potential for improvement.
Ba®d on the criteria given the R2RE09 Terms of Reference, the department is clearly at
a very good international level regandy 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 ¢b): 5 Outstanding Internatioal 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 auridarstanding

of excellence in terms of inteational toplevel research, and traelecords to prove it.

The postdoctoral researche@nd students expressed clearly and unanimously to the
Panel that they found the research environment stimulating with eergollaborative
atmosphere. The department is succeeding in establishing an international research
environment with students and postdoctoral researchdrem abroad. Of 8octoral
students, 17were from abroad. Of 3fostdoctorals/esearcher22 were fom abroad.

The foreign students and postdoctoral researchbed chosen to come to work in the
department due to the visibility of # professors in the department.

Obviously, the establishment of the new Nanomicroscopy Center in connection with the
Moleaular 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
Nanomicrosopy 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 ¢ including ultrahigkresolution subangstrom
transmissio electron microscope (Jeol JEMOOFS double Cs corrector TEM), liquid
helium cryeTEM (Jeol JE8ROOFSC), scanning electron microscope (Jeol75BRF
SEM), scanning probe microscope (Veeco Dimension 5000 and Multimode AFM's), and
RHK Variable temperater UHV STNAFM. 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 fadii It will give the department a significant compaété

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. Baed on the criteria given the MAE2009 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 ature 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 ¢b): 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,

E |

it is clear to the Panel that, when a suitably #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 kxceresearch track
records in fields with obvious potential for strong future growth. Among these are the
works on softmaterial synthesis and characterization, quantum dynamics of ultracold
BoseFermi gases, nanomagnetism and spintronics, advanced prisggiems, 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, sueh biomedical engineering,
micro- and nanotechnology, and chemistry, and will continue &wé strong connections

to VTT.

The department may in particular benefit from the more autonomous management and
altered financing and funding system in Aalto Unsigr, 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 requirementlaid down in the Charter of dundation of Aalto University that its

GF OGADAGASE fISNEBSt0 INBIRS I2NOKE2 L g A 1 K NB I NR G 2
on the criteria given the RRB0O9 Terms of Reference, the department is clearly at the

cusp of reaching a truly outstandimgternational level regarding its future potential.

8.t yStQa wSOdoviheFytrd (A 2y a

The new Applied Physics Department deserves serious consideration by Aalto University
for robust support and increased resources, both in terms of funding anffl Sach
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 tadeapresent

under the current leadership. Moreover, the quality of the recent junior hires speaks well
for the future of the department, especially if extended further.
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The Panel wishes to raise a structural question concerning the Applied Physics
Departnment and the Department of Microand 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 aeamination of departmental strategy

in this specific context.

At the operational level, the department needs more administrative support from the
university adninistration and direct hiring of more administrative staff within the
department; especially grant managing and budget managing adfic®ach 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 thathe Finnish students and postdoctoral researcheese quite
happy with staying at TKKs undergraduatesgdoctoral students, postioctorals and
finally as researchers/professors. In fact significant fraction of doctoral
students/postdoctoratesearches 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 Unersity of renewal and internationalization, to require young
researchers with armambition to stay in academic® gain international experience
before taking up permanent positions in Finland. Those whd done soexpressed
satisfaction with the experiese 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 hdaetord students,but formal
supervision is by ault 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 tfulfil 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
Department of Applied Physics is a new entity withiikkand needs more time to adjust
to a new situation.
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TKK

Department ofMicro and Nanosciences, TKK

1. Introduction and General Impressions

The Department of Micro and Nanosciences is a groupinggbit groups carrying out
reseach 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 (MFQG)

Nanotechnology (NTG)

Optoelectronis (since 1990; OEG)
Photonics (PG)

E e ]

Excluding the largest of these, namely the ECD, the rest of the department resides at the
Micronova facility. Among other assets, Micronova has a 2506lean room facility on

the TKK campus that enables much of therk 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 both science and technologyo start with, the ECD,
with its close relationship with Fmsh industry, has had lasting impact on analogl a
RAIGAGEFE OANDdZA G RSaA3dIy gAGK |y SYLKIF &aAa
digital and frequency synthesizersThe 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 inclueé dbmpound
semiconductor heterostructures and the nitrides. In Photonics, recent work haslettlu
novel integrated optical devices as well as structured fibers that represent some very
nice basic research in the service of industrial applications.

The funding level appear to be very healthy &6 M EUR in 2008, with 30% TKK funded
and the restfom external sources.

2y
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The research topics ithe Department of Micro and NanosciencddNT) are broadly
focused on both basic science and technology outcomegeteral, he programs in the
MNT appear to be compatible with the scientific aspirations of TKK. For instance, it is
hard to imagine any worltkading technical university today without a robust program in
nanosciences. However, the very breadth of the presenamimgtion 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 fdatmn 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 technplimgpact can be judged by the
level of industrial funds that much of thdepartment continues to enjoywith over 50
patents, a strong history of technology transfer and many publications, this department
has clearly had substantial impact and has an dihéd international presence,
particularly in high frequency circuit design.

However, the histdc strategy whicton the electronic circuit design has aligned closely
with Nokia, for examie, must look for new horizongt 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 appearto be now working actively to expand its impaath other
smaller companied\evertheless, to reiterate, at this early stage of the formation of the
MNT, the department still appears to be searching for a g vision and a strategic
mission that ca provide an approach to future opportunities.

(0p))
Qx
(0p))
p
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Numerical Rating €b): 3 Good International Level

When viewed and averaged across the entire department, the quality of research in MNT

is good, although rather® i SN2 ISy S2dzad® ¢KS RSLI NIYSydaQa 2N
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 te panel could have, likewise, been better organized.

Ly aS@SNIf AyadlyoOSa ab¢Qa &aO0OASyOlSbasica SESY
science and technologyn particular, technological developments in MNT have been at

the forefront of circuit degin technologies for high frequency electronics including RF

L/ QaX RAIAGEE &e@ y-wakeS drduitsS Ndividuhlly, Rhe Wraupst drey S G S NJ
assessed as follows:
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The Electronic Circuit Design Grogprhe ECD group is known for solid state circuit

despn with a strong reputation internationally in both academia and industry with a

primary focus that includes RF circuits, millimeteave circuits and sigmdelta analog

to-digital convertersThe grou® primary path to excellence has been through aelo
cooperation with industry in Finlandncluding Nokia among otherdAn interesting
jdzSadA2y O2yOSNya GKS RANBOGAZ2Y GKFG GKS 3N
future ¢ a challenging task.

The Micro and Quantum Systems Grayphe MQS grup performs work in MEMS and
advanced optical science suas atomic and quantum opticH. is relatively young and

has identified several distinct projects areas where the application of advanced MEMS
devices is incorporated in enabling work in basicosaence and technology.

Electron Physics Groupg The EPG group has an illustrious history in magnetic
semiconductors especially in the theory area. Presently group is conducting competent

YR AYUSNBadAy3dI NBASINDOK Ay BRIVRASHIBOGSPIL
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 Svafer purity analysis by a new techaig for detecting low
concentrations of Ggontaminants.

Fiber Optics Groug This groupappears 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 teahique itself has been pursued by other leading laboratories

GKFG SYLX 2@ dzf NI aK2NI Ldzf &S fFraSNBRS GKS 3l
optical fibers is an advantage that will hopefully lead to a truly prominent international
presence in theapplication of these new coherent sources. The recent demonstration of
scanning white light interferometry is an example of such promise. Present funding is
modest.

Nanotechnology Groug This group earned an earlier solid international reputation in

the synthesis of HV semiconductor quantum dots by ingenious use of epitaxial growth
techniques. This has followed the elegant use of-asffembly for InP nanowire growth.

¢KS 3INRdzZLIQ& Y2NB NBOSyd FyR 2y32Ay3 | OGADA
sekction 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 spiroffs, the real international presence of the group maybe somewhat diluted

08 WIiINRAY3 (22 Ylye GKAy3IaQ gAGK2dzi +  Of St
success are present but require forward looking planning.

Optoelectronics and Photacs Groups; 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 ofntegrated 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 otheesearch 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 wa@n important
opportunity.

n® { OASYUATAOsReseathOl 2F GKS ! yvAGQ
Numerical Rating ¢b): 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 thether groups, since 2003, articles have appeared in high impact
journals including 3 iMApplied Physics Letter®ne in Proceedings of the National
Academy of Scienc®ne inNano Letters 2 in Optics Expresand many in the IEEE
journals. Citations areosnewhat 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 pd to the ECOD component, the Department has been able to sustain a
remarkably steady overall funding stream since 2003, even through the dramatic changes

in the negativeindustrial position of NokiaThe state funding has remained strong at

about 30% witha notable increase from 2007 to 2008 in external funding by about 25%.

It is worth noting that norstate external funding (i.eother than the Academy and

Teke$, presumed by this committee to be industrial funding, has been steady and even

risen in the @st year. However, it is not clear from the budget details presented how

GKAAa KIa 200dzZNNBER:I 3IAPSY Soe3ad G4KS NBRAzOUOAZ2Y
overall department.

The Department grants 1S%loctoral degreesper year ad currently support nine
postdoctorals It shauld be noted that all nine postdoctoral researcharsd all but six of

the 48 graduate students did their previous work in Helsinki at either TKKigersity of
Helsinki. Information on postlodoral and student placement appes not be kep
centrally by the departmentHowever, ad hoc numbers areasonable with three ECD
postdoctoralsgetting placed as faculty at high quality universities in Finland and several
graduatestudents getting placed as postdoctoralstside of Finlad.

The department also participates with a range of quality internaiccollaborators that
AYOfLdKRSI 20V A O A GNHzOGdZNB&aQ gAGK | YAOSNBAGE [ f |
has also notably participated as the primary foreign partner in an Nati@uéence

Foundation EnNgy SSNA Yy 3 wSaS I/ NYKI S/NS yFi2SWNI Loydiws NI &1 SR !
with Cal Tech, Stanford, UCLA, UC Berkeley and Columbia.
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5. Societal Impact of the Un® Research
Numerical Rating €b): 4 Very Good International Level

MNTQa &20AS0GFf AYLIOG KIFIa oSSy adNrRy3a Fa YSI
Historically, one of the most successful interactions having occurred between the ECD

group and Nokia. This resulted in the influence on many telecommunications
technologié@ I YR LINPQZGARSR OF NBSNJ LI G6K& F2N Ylyeg 2
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 Sricson, VLSI solutions and otherBhere is a

growing set of collaborations with other industries as miakcluding semiconductors

(Okmetic and W), as well as films (Beneq, Silecs, etc), sensors (Oxford Instruments,
Analyical, etc) and photonics (Liekki, Coherent Finland, etc).

The department has also contributed to several spihcompanies including OptoGaN,
Arctic Photonics and Luxdyne.

While it appears that industrial connections remain important for the MNT dinelct
connections to VTT remain strong, major impact opportunities seem to still be quiescent

Ay GKS 1 06aSyO0S 2F RSLINIYSyidQa 2y 3aSNI (SNY
presence is there, especially in terms of the infrastructure, but priggdractioned and

in several pieces.

6. Research Environment at the Unit of Assessment

Numerical Rating ¢b): 3 Good International Level

The recent reformation the eight groups into the MNHas left the department with a

very broad portfolio in screce and technology that is not yet well organizedr 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 chdlenge for the departrent to define a clear identityThis 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, staffand students in the departmenWith a course load of about one course the
teaching load is bearable. However, it seems redundant thatdépartment 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 iefigean 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 ioluding the clean room osite. The 25% access seems to be
adequate to promote the researchctivities and train studentsAdditional 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 withinoee m
coherent overall vision that captures more of the opportunities ahead fioe
department and Aalto biversity 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 toigh leve of enthusiasm for their
work.t ' ySt Qa AYUGSNIBASSG gAGK GKS aiddzRSyda AyRA
out their research and are excited by their dwé prospects. The padbctoral
researchers seemed to have a somewhower level of ethusiasm¢ all wanted to
remain incounty and, in particular, at Aalto. The panel perceived that there is a distinct
lack of broad horizons for the research staff and postda community in the
department.This perhaps reflects the lower rate of intetimaal collaborations amongst

the facuty, for example in a sense attively promotingexchange of junior scientisti

this sense, it appears that Finland may be lagging behind many other Nordic countries
and Europe as whole. One formal solution cbbé to recommend that all podbctoral

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 Réng (1-5): 3 Good

The MNT has several unique strengths that if appropriately harnessed could transform

this department into a worldDf I &a 2NABIFYAT FiA2yd ¢KS 2LISNI 0
given the somewhat fractured present early status of the deparin These
characteristics include:

=

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

dose collaborations with industry and especially VTT

World-leading circuit design program

Excellent technical support st

An eager andvell educated graduate and pagtiduate staff

E N

The department through ad hoc conversations and their preparation documents propose
a few near future activities that levege these strengths that include:

1 Silicon and MEMS in cooperationitiv VTT, their industrial ctenant in
Micronova
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1 Sensor systems that integrate an ed@padening array of sensors (gas, chemical,
acceleration, etc) into the complex readout circyits

1 Hetero-integration of dissimilar materials (including biomateirals)toin
nanodevices

f PNRPINIYYFEofS NFXrRA2& F2NJ GKS 3INFYyR OKLFffSy

Nano-device based millimetewave circuits and systems

Sensor networks using smart, autonomous sensors with dtiva power

electronics

E N

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

8.t ySt0a wSOdonheSyiwd A2y &

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 highitgyuzeces

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 enundmtetie
leadership to the panelThere are obvious disciplinary interconnections toexploited
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 theplfgal Physics
Department and the Nanomaterial/device component of the MNT department.
Specifically, and without knowing the history of the recent (2Q008) constitution of

the MNT and the Applied Physics departments, respectively, it could even appaar to
outsider that this particular separation is somewhat artifioafabnd 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 gquestion
concens 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 Uniigrand internationally.

Recommendation 1Because of the high quality staff and instrumentation resources in
circuit design, nanofabrication and characterization, the department is strongly
encouraged to create a strategic plan rapidlgripaps even byhte end of 2009The plan
should strive to integrate the strong but rather disparate activities in MNT and create an
overall mission for the departmenfA strongly articulated vision would help to articulate
the areas that the department can develop thatindately 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 singlesiin 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 futureajor breakthroughs.

Here are examples of questions that could be answered in a strategic plan:

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

1 How can the department benefit from the new organization?

1 How does the department fit to the industrial landscape of Finland today and

who would be the most forward looking industrial partners?

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

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

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

1 How can they establish a much higher internal and international visility

Recommendation :2 This committee suggests a full externad-evaluation of the
department by the end of 2009 after a strategic plan is drafted. Key issa¢séed to
be addressed include:

Quality of the science

Vision for the future

Ambition of thefaculty to grow their programs and move into new areas
Whether the current makeup of the department is optimal in the conteixfalto

L YA @S NBE A dweieitdradelthiatNimang gryctural questionsritionale
for the presentseparation of Applié Physics from the nanoscience elements of
the MNT).

E N N
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Low Temperature Laboratory, TKK

Frequently used abbreviations:

TKK¢ Helsinki University of Technology; LJlLow Temperature Laboratory; PRU
Physics Research Units in LTL; BRBrain Research Uniin LTL; ULTK Ultralow
Temperature Physics; ME®agnetoencephalography.

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 thedaihg three main areas

1 Ultralow temperature physics (since 1965; 20%; presently mostly lig./sql. He)
1 Neuroscience (since 1980; 45%; presently mostly brain research)
1 Quantum Electronics (since 1996; 30%; mostly rand microelectronics).

In all theseareas, 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 tre worldf SI RSNBA® / PY RSl &Sddyy3xadaKlra o0S02YS
well known trademark with high reputation in lotemperature condensed matter
physics, in lowemperature quantum electronicsas well as in brain research and
instrumentation for it. The introduction of research on quantum electronics (mostly at
the expense olltralow 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 scienceavidwide, in Finland, and at TKRhe 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 experie
(physicists and physicians; neusmnal 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 higdlification on an
international level. Structurally, the laboratory occupies a somewhat unusual separate



status and role within the university, which might be considered carefully in the strategic
planning for the new Aalto biversity construct. The resech nfrastructure, 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 electomf staff members, external funding,

etc); for details see below.

H® ¢ KSResesidhiar® the Research Strategy of the @ritome University

The research topics of the LTL are mostly oriented on important, acute basic science

goals, but also partlyoiwvards 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
generalstrategy ofTKK- & 2 dzif AYSR Ay GKS Ga9ESOdzi A @S { dzy )

T adddl aGNRYy3I OudltyArés¥atel iand @dkicatinh ahd close
cooperation with industrp &

T aPdONBaAaSFNOK Ay +if FASEtRa KIFra G2 YSSi
values and pmotes excellence in resea®h &
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Fuithermore, research and development in the BRU groemger important parts of the
TKKR contribution to the national priority area of Health and Welfare. The work on
guantum electronics in the PRU plays a leading roteeémresent priority area of TKidr
Micro- and Nanotechnology.
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Numerical Rating €b): 5 Outstanding International Level

The excellence in research of LTL is demonstrated by its leadership in a substantial
number of important, highly upo-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 agnets and dilution refrigeration for developing

adiabatic nuclear refrigeration to a now almost routine technology (in about 50
laboratories worldwide) and the development of whdlead neuromagnetometers (in

about 120 laboratories worldwide). Iesearclt [ ¢ [ KI R I FOs# &kedtBeR Y I y &
demonstration that the new phases of liquid 3He are indeed superfluid and the
investigations of nuclear magnetic ordering in metals at extremely low nuslaar
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temperatures (high nuclear polarization) as wellmany observations in human brain
imaging and functioning.

Presently, the PRU of LTL is the wdrlé F RSNE 2NJ G € SFHad Fyz2y3
following research areas

1 Studies of vortices and their dynamics in rotating supé&tflaHe at ultralow
temperatures with several new discoveries like vortex sheets, double
guantization of circulation, as well as on turbulence; first rotating submillikelvin
cryostat; results have impact on understanding ofwgve superconductors and
BoseEinsteincondensates (se¢heir 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))

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

w

§ Superfluid 3He as a laboratory to studg @ Y2t 238 0aSS &e2]1 o8&
' VADGSNRS Ay | I StAdzy 5NRLI SGax /1 NSYR2Yy

1 Lowtemperature quantum electronics; in particular natteermometry, mcro-
refrigeration and metrology; combination of velyw-temperature physics and
nanotechnology; singtelectrontransistors (see their review Giazotto et al., Rev.
Mod. Phys. 78, 217 (2006))

Some of the important achievements of the BRU of LTL which thigsunit into a
worldwide outstanding position are

1 Development of MEG from a research tool to clinical applications; first whole
head neuromagnetometer, now with 306 channels; combination of MEG and 3
TeslafMR|,

1 Use of MEG in neuroscience in perceptiand 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 qualificatio and international standing of the staff is indicated by elections to
national and foreign (3) academies, by hgestige international awards (3), as well as

by the memberships in important international boards and panels, by one ERC Advanced
Grant andtwo ERC Starting Grants for two posttioral researchere 2009 (out of 154
applicants). In addition, at present, 4 staff membbesre beenrAcademy Professors. The
high international reputation of LTL is also indicated by the large numbéreigners
among its doctoralstudents (25%, but all in PRU) as wellaasong its postdoctoral
researcherg43%).
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The Laboratory, in particular the PRU, attracts regularly leading international scientists as
visitors (nobel laureates, vigaresident Russian Acad. &utes, academicians); a
substantial number of speakers in their weekly seminars are from abroad. The
Laboratory also organizes regularly international conferences.

7 A
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Numerical Rating ¢b): 5 Outstanding Internabnal 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 articleNature and Science 3 review
articles in Review of Modern Physi@and many articles inPhysich Review Letters
published by the PRU. The BRU has published a substantial number of articles in the
prestigiousProc. Nat. Acad. Sciences WSAvell as 2 invited review articles; 8 out of the

20 most cited ME@elated publications are from LTL! Furtherrapmore than half of the
publications are with foreign eauthors. 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 2@3 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
lowval6 2F n®o ae AY Hany®d® |1 26SOSNE I O0O2NRAY 3
SELISOGSR (G2 AYyONBlI &S (G2 lo2dzi mn ae F2NI iKS:
F02@S Y2dzyG G2 p ae F2N Hnsedasbdeznnefunding I £ NS |
from Tekessince 2006.

The Laboratory has a very good record lacpg its graduates as postdoctwabroad
(8) or in the private sector (8), ants postdoctoralan leading positions in industry (10)
as well as in foreign universities and research instns (9).

The Laboratory has been very successful in attracting and hosting national and
international Centers of Excellen@d networks. The LTiesearch unit has been a
National Center of Excellence from 1995 to 2005. BothRR&Jas well as thédBRUare
coordinating National Centers of Excellence from 2006 to 2011. Furthermore, the
Cryohall, the Micronova, and the Neuroimaging installations aras the onlyTKK
infrastructuresg 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 éddiworks from 1995 to 2013

and 1995 to 2003, respectively.

Senior staff members of LTL have occupied a number dinlggositions in internatioal
professional association€fairman [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,etél; 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 confereag (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 fieldNature, SciencePhysical Review Letterbleuroscience
Letters Brain Researchetc) or hae acted as editors (presently 2) or as members of
editorial boards of leading international journals.
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Numerical Rating ¢b): 4 Very Good International Level

The Laboratory has a good record in starting comparidsey 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 wholenead multichamel brain imaging neuromagnetometers (now
exceeding 300 channels). The synergy in the developmititis pioneering technology
involved worldclass research teams akKK, Neuromag and the State Research Centre
VTT, and hastalled them in more than 40 out of about 12@levant institutions
worldwide. The unit also provides equipment and training for clinical MEG apialicat

Other successful spioff companies with a prodamn the market are Picowatt (before
2003), Nanoway Electronics and BlueFors Cryogenics (since 2003). Furthermore, there
seems to be aubstantial application potential in the Singiectron Devices developed

at LTL within several cooperations as a vemnys#tive detector of electronic charge. The
LTLprovides low temperature technology tt0 groups working ahe other departmerns

of TKK at the National Metrology Institute Mikes, and at the Helsidkiversity Hospital
District. Presently, the Laboratorjras 3 contracts with 2 private companies (Nokia,
bSdzZNBYlI 30 YR gAGK aAl1Sazs O2yiGNARodziAy3I Hpn
patents were granted to the institute.

6. Research Environment at the Unit of Assessment

Numerical Rating ¢b): 4 Very Gaod International Level

In general, the number of scientific and technical staff members seems to be adequate
for achieving the research goals.is providing a good studerdfaff ratio, in particular
when taking into account that the scientists have egsdly 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 thdL; 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 foreignersmeng graduate students, postdoctoraleind seior
researchers is presently &B, 4338), 62(0%in the PRU (BRWYloreover, the diversity

of the nationalities of the foreign staff appears to be somewhat limi#ehong the high
percentage of senior researchers in the PRU, only 3 out of §raup leades 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 asragional
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 impcatahipromising
research directions, as well as of an attractive and stimulating research atmosphere; this
was stressd by the postdoctoral researcheasd graduate students of LTL.

The work & LTL has from the beginningeen strongly benefited from irhouse
development of sophisticated research instrumentation (dilution and nuclear
refrigerators; lowtemperature electronics; neuromagnetometers). This instrumentation
has been put in use by other groups later on and had a substantial impact on the
particulear 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 fMRband f
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 dnAdvanced Imaging Center of TKA&& 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 withilKkmay havesomewhat inhibied its potential
maximal impact on the university community as a whole.

7. Future Potential of the Unit of Assessment
Numerical Rating €5): 4 Very Good

Based on
1 The qualification, experience and international reputation of the staff (partly with
internationd background in the PRU),
1 The numerous international cooperations,
1 Its partly unique equipment,
1 The proper attention to application and technology transfer,

It is obvious that, if a suitably faighted and specific strategic plan is developtt
Labaatory 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.

Thelt 62N} 02NRQa LINRLI2ASR LX I yYyAy3 diretohsi KS y S|
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1 Ultralow temperatures: Use of the unique rotating microkelvin cryostat (for
studies of superfluid turbulence, for example). Then, in particulap tery
promising possibly highsk but surely highgain 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 anduclear 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 ohdiamental constants via a
consistency check of results from measurements of Josephson Effect and
Quantum Hall Effect as well as SinglectrorTunneling (a promising speciality of
[ ¢[ 0 o6avdz yidzy aSOiNRf238 ¢NAIYyIbSE0P ¢K
and is otherwise only tackled by two or three of the leadimagional metrology
institutions worldwide.

1 Brain Researchfhis unit will continue to use their outstanding instrumentation
and experience to the following promising, partly Mgk projed¢s in brain
research: combining temporally accurate MEG and spatially accurate fMRI, study
2T adzoeSO0Ga dzy RSNJ AYONBI aigat e yI {
persony SdzNB &8 OA Sy 0S¢ o

All these projects are of high scientific and partly also sotietal 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 letemperature sciences, basand 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 d@hareas 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 forgrgduate students and
postdoctoral researchrs, 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 joinfagfs 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 somewhesky project, focusing on the brain function
during social interaction, decision making and cinema; the project is supportekwi p  a €
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, asasvell

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 requiremeraid down in the Charter of Foundation of

LFfaG2 ' YyAGSNAAGE GKIF G AS@Sta | NBADANRKE d NSO K
international level).
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Because of its excellent human and instrumentation resources and eXperiences, the
Laboratory is encouraged to continue to look for outstanding tmigk / highgain
experiments which can hardly be done somewhere else. Conversely, important
opportunities exist for the LTto share its worleclass expertise and knowledgeore
directly within both the TKKand 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 thdrain 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 theaboratory 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 comr keepingsome 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 shoultk encouraged to apply farekesfunding 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 TKahd Aalto Uniersity will benefit both the LTand the
broader commuity of the new university and should be encouraged. Such coupling, if
done ratonally, and with proper care, tmmaximize future potential while maintaining
overall scientific excellence should help thd.lcbmmunity to remain invigorated and
avoid potentid pitfalls that can ensue from any possible pdriglation. Conversely, the
LTLhas much to offer toTKKand the Aalto community from more direct interactions
than it is perhaps presently the case. For example, the LTL may cogsitieg more
involvedin 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 Saence. T
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 byingwhe public more
regularly (more groups of high school students, oplewr days with handsn
demonstrations, et or writing popular articles to make ¢hLaboratory even more
visible.

Some further recommendations have been included in former sestio
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Panel 4: Computer Science and Information Technology

Panel Chair:
Prof. Ralphlohan Back, Abo Akademi University, Finland

PanelMembers:

Prof. lan F. Akyildiz, Georgia Institute of Technology, United States

Prof. Stefan Arnborg, KTH Royal Institute of Technology, Sweden

Prof. Javier Rodriga&onollosa, Universitat Politecnica de Catalunya, Spain
Prof. Seif Haridi, KTH Royadtltute 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 ofComputer 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)
Helsinkilnstitute for Information Technology (HIIT), Helsinki University of Technology
(TKK)

Overview

The units that the Panel evaluated are all doing high quality research in close and
extensive cooperation with industry. The industrial projects providpadrtant feedback

for research and possibilities to experiment with new research ideas and findings. The
general research environment is stimulating and the researchers at alslavel well
motivated, from doctoral students and pakictoral researchers t@enior 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 syrétag
implementing this visionThere seemed to be a lack 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 goodoctoral students, postoctoral 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 lbe collect the five departmerst that were evaluated in
Panel4 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 spedd needs and collaboration patternsvithin 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 he 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 promisiag the synergies that are
sought in the Aalto Universityfhe departments that we visited seemed to be quite eager

to start cooperation with the nofTKK members in the new Aalto University. The synergy
potential between in particular the Media Technoladgpartmentand TaiK on one hand,

and the Computer Science and Engineering Department and HSE on the other hand
seemed very strong.

In summary, Panel 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 ideatifio,
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 ateager path dter
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 ardétem too short, and do not provide an adequate
funding model for long terndoctoral research. Doctoratudents 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 longeterm reseach agenda. A stronger emphasis on basic research and
longerterm 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 exttion 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 lkickly 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 d centra
publication venue in thisrea;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 emphasizegsiover
conference proceedingsthere 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 experimentampirical
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 difficultiegs 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 panedaited that it would evaluate HIIT as a whole, as this
would probably be mie useful for the Aalto biversity strategy than just evaluating one
small part of HIIT. However, this means that a central part of the research done at
University of Helsinks ako included in the evaluation of HIIT.
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Department of Media Technology, TKK

1. Introduction and General Impressions

The department is formed from the multimedia part ¢fie Telecommunications
Software and Multimedia Laboratory'ML) and the laboratory oMedia Techntogy in

the beginning of 2008. The activities of the department combine Media, Art and IT to
create innovative and artistiartefacts and experience, combined with elements of
scientific research. The work is more focused mmovation rather han on research, as
witnessed by the relatively large number of patents (Camera Systems and
Measurements; Image quality) as well as numeroustvware packages (Bmiles,
XFormsDB and Museum Finland). The recent work on XML technologies and ontologies
fits well with appli@tions 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 bigg department gives new opportunities to move from
traditional media to digital radia based applications. The research varies from
mathematical modeling of room acoustic to virtual reality to ontology and semantic web.
The department has strong societaldamdustrial links.

7 A
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The department has a modern, forwaloloking research agenda, which is both
scientifically and industrially interesting, and which is well aligned withgéreeral goals

of the Aalto University. It combines elements of art, science and technology in innovative

ways. Theoretical results are imporated into software and published as opsaurce.
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cooperation, but there is still room for improvement in thespects.
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Numerical Rating €5): 4 Very Good International Level
The research quality of the unit is very good, especially in the aefeaidio, 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



awarded to one of the depament® young researchers isnatable 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 rendg, audio and acoustics including
applications in virtual reality. There is a growing baafyconference publications on
semantic web and ontologies.
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Numerical Rating €5): 3 Good International Level

The department has organized several international conferences. It participates in
various EU mjeds 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 andnew media for arts. Soatimes, this type of research is not fully captured
by traditional scientific measures.
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Numerical Rating €b): 5 Outstanding International Level

The societal impact of the unit is excelien terms of joint projects with industry, spin

off companies, large number of patents, op&ource software and invited experts in
government committees. The patents are awarded on camera systems and
measurements, and image qualities. In particular therkv on National Ontology
infrastructure and the Finnish ontology services are notable. The department has
significant applications in art and entertainment including several games, at&tal,
performanes. Spiroff companies includéofia Digital Oy #t makes digital television
applications. The epartment has a large numberf grojects funded by Tekesvith a
large number of companiesndluding Nokia, Hybrid Graphics, Valkeus Interactive,
TietoEnatorThere is also direct substantial subcontractimrgnirindustry.

6. Research Environment at the Unit of Assessment

Numerical Rating ¢b): 2 Fair International Level

The current setup with two different buildings is not optimal. Moving the groups into one
building would definitely increase collaboratioasd shared values. A single IT system
infrastructure should be provided. On the balance issue of teachingresearch it
seems that the teaching load is too heavy. Thus, the current environment is not optimal
for high quality research. The internal ctidmation 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 welkfined strategy for improving the research
environment.

7. Future Potential of the Unit oAssessment
Numerical Rating €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 attathe critical mass. The areas of
research activities aramportant and strategic for Aalto University and in some areas
highly exploitable commercially. The close miingnt of the research of this group with
similar groups in University of Art and Design Helsinki is particularly interesting from the
point of view offinding synergies within Aalto Unirsaty.

8.t yStoa wSOdontheSyiwd A2y 4

The departments SWOT analysis is careful and insightful. The department is still coping
with the new organization. Some general recommendations:

The department definitelyjeedsto expand the number of postdoctoral researchers

A lack of a weltlefined postloctoral career path is hampering the progress of this
department, as well as for most otheepartments that we visited. We strongly support
the plan of Aalto Universitio introduce a tenure track stem.

We encourage the department to increase their effort in attracting more international
researchers.

There is a strong need for a shared lgegnm research vision.
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Department of Computer Science and Engineering, TKK

1. Introduction and General Impressions

The Department of Computer Science and Engineering consists of four major
laboratories: SoberlT (Software Business and Engineering Institute), Data
Communications Software, Laboratory faft®/are Technology, and Skrab.These units
were created throughhe 2007 reorganization. This has opened many possibilities for the
researchers inComputer Sience and Hgineering and these possibilities are being
embraced by the depament faculty. However, the department is ggaphically split
between two locations approximately one hatfile apart, producing reduced
opportunity for intradepartmental collabaations.

¢tKS RSLINIGYSYy(d O2yGdNAodziSa G2 'I1ftaGd2 | yA@S
internationally competitive envonment for expertise and innovations. The research

faculty and staff in the department cover a range of expertise in Computer Science and
Engineering and produce internatially recognized contributions in their research areas.
Approximately halobf the faculty, including postoctoral researchers, and thrdeurths

of the nonpostdoctoral research staff are relatively new hires. The department has
significant ties to industry with many joint projects with local and tntdional

companies. The departmeniso has a significant number of collaborative projects with

other leading universities internationally.

The production ofloctoraldegrees has been low but has picked up in the last few years.
The research labs have an outward focus with goals of makingrete 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 papate on local as well as
international working groups, committees, and conferences and workshops as organizers
and program committee mabers.

The department has been selected as a Center of Excellence in Education. While this
achiexement is laudable, iseems that it comes at the cost to research in the form of a
very high teaching load, high student/teacher ratios andatre¢ly little teaching
assistance.
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The CSE researctrategy is well aligned with the overall goals of Aalto University. The
depatment has a very applied research profile, with focus on producing useful results
that can be trangioned into industry or public sectorResults are in the form of
contributions to international staadards committees, working group membership,
publications, software, and tools as well as thedurction ofdoctoralgraduates who are
hired into industrial and academic positiongheir contributions are mognized
internationally, sonetimes directly applied into products of collaborating industrial
partners.
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Numerical Rating ¢b): 4 Very Good International Level

As would be expected given the nature of the four research labs, the Defaytia Q &
research spans a breadth of areas of computer science. Research products include
software tools for software product lines, improved usability of softweatensive
systems, issues in open source software developmenhnelogies to enhance privacy

in mobile computing, development of educational software fomputer 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 unevenisTdss
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 esearchers who are riactive 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 ternationally recgnized results with publications in tdpvel
international conferences, journals, and books. The labs also have a number of joint
partnerships with industry and other univétiss.
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Numerical Réng (1-5): 3 Good International Level

The Departmenthas scientific impact primarily through three channels: graduation of
doctroal students, collabaation with other universities, and collaboration andatrsition

to industry. Recent doctorgraduates lave 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 ofedce and Technology in India, and the
International Institute of Compter Science at Berkeley. The departmeesearchers are
participating in a number of international research programs and projects.
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