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Foreword

The evaluation of research and doctoral training is being carried out in the years 2010-2012 and will end in
2012. The steering group appointed by the Rector in January 2010 set the conditions for participating in
the evaluation and prepared the Terms of Reference to present the evaluation procedure and criteria. The
publications and other scientific activities included in the evaluation covered the years 2005-2010.

The participating unit in the evaluation was defined as a Researcher Community (RC). To obtain a
critical mass with university-level impact, the number of members was set to range from 20 to 120. The
RCs were required to contain researchers in all stages of their research career, from doctoral students to
principal investigators (PIs). All in all, 136 Researcher Communities participated in this voluntary
evaluation, 5857 persons in total, of whom 1131 were principal investigators. Pls were allowed to
participate in two communities in certain cases, and 72 of them used this opportunity and participated in
two RCs.

This evaluation enabled researchers to define RCs from the “bottom up” and across disciplines. The aim
of the evaluation was not to assess individual performance but a community with shared aims and
researcher-training activities. The RCs were able to choose among five different categories that
characterised the status and main aims of their research. The steering group considered the process of
applying to participate in the evaluation to be important, which lead to the establishment of these
categories. In addition, providing a service for the RCs to enable them to benchmark their research at the
global level was a main goal of the evaluation.

The data for the evaluation consisted of the RCs’ answers to evaluation questions on supplied e-forms
and a compilation extracted from the TUHAT - Research Information System (RIS) on 12 April 2011. The
compilation covered scientific and other publications as well as certain areas of scientific activities. During
the process, the RCs were asked to check the list of publications and other scientific activities and make
corrections if needed. These TUHAT compilations are public and available on the evaluation project sites
of each RC in the TUHAT-RIS.

In addition to the e-form and TUHAT compilation, University of Leiden (CWTS) carried out bibliometric
analyses from the articles included in the Web of Science (WoS). This was done on University and RC
levels. In cases where the publication forums of the RC were clearly not represented by the WoS data, the
Library of the University of Helsinki conducted a separate analysis of the publications. This was done for
66 RCs representing the humanities and social sciences.

The evaluation office also carried out an enquiry targeted to the supervisors and PhD candidates about
the organisation of doctoral studies at the University of Helsinki. This and other documents describing the
University and the Finnish higher education system were provided to the panellists.

The panel feedback for each RC is unique and presented as an entity. The first collective evaluation
reports available for the whole panel were prepared in July-August 2011. The reports were accessible to all
panel members via the electronic evaluation platform in August. Scoring from 1 to 5 was used to
complement written feedback in association with evaluation questions 1-4 (scientific focus and quality,
doctoral training, societal impact, cooperation) and in addition to the category evaluating the fitness for
participation in the evaluation. Panellists used the international level as a point of comparison in the
evaluation. Scoring was not expected to go along with a preset deviation.

Each of the draft reports were discussed and dealt with by the panel in meetings in Helsinki (from 11
September to 13 September or from 18 September to 20 September 2011). In these meetings the panels
also examined the deviations among the scores and finalised the draft reports together.

The current RC-specific report deals shortly with the background of the evaluation and the terms of
participation. The main evaluation feedback is provided in the evaluation report, organised according to
the evaluation questions. The original material provided by the RCs for the panellists has been attached to
these documents.



On behalf of the evaluation steering group and office, | sincerely wish to thank you warmly for your
participation in this evaluation. The effort you made in submitting the data to TUHAT-RIS is gratefully
acknowledged by the University. We wish that you find this panel feedback useful in many ways. The
bibliometric profiles may open a new view on your publication forums and provide a perspective for
discussion on your choice of forums. We especially hope that this evaluation report will help you in setting
the future goals of your research.

Johanna Bjorkroth
Vice-Rector
Chair of the Steering Group of the Evaluation

Steering Group of the evaluation
Steering group, nominated by the Rector of the University, was responsible for the
planning of the evaluation and its implementation having altogether 22 meetings
between February 2010 and March 2012.

Chair
Vice-Rector, professor Johanna Bjorkroth

Vice-Chair
Professor Marja Airaksinen

Chief Information Specialist, Dr Maria Forsman

Professor Arto Mustajoki

University Lecturer, Dr Kirsi Pyhaltd

Director of Strategic Planning and Development, Dr Ossi Tuomi
Doctoral candidate, MSocSc Jussi Vauhkonen



Panel members

CHAIR

Professor Jan-Otto Carlsson

Materials science in chemistry and physics, nanotechnology, inorganic
chemistry

Uppsala University, Sweden

VICE-CHAIR

Professor Jan van Leeuwen

Computer science, information technology
University of Utrecht, the Netherlands

Professor Caitlin Buck
Probability and statistics, archeology, palaeoenvironmental science
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University of Oulu, Finland
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Experimental molecular physics, chemical dynamics, molecular spectroscopy,
astrobiology

Stockholm University, Sweden

Professor Holger Stark
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The panel, independently, evaluated all the submitted material and was responsible for the
feedback of the RC-specific reports. The panel members were asked to confirm whether they had any
conflict of interests with the RCs. If this was the case, the panel members disqualified themselves in
discussion and report writing.



Added expertise to the evaluation was contributed by the members from the other panels.

Experts from the Other Panels
Professor Barbara Koch, from the Panel of Biological, Agricultural and Veterinary Sciences
Professor Peter York, from the Panel of Medicine, Biomedicine and Health Sciences

EVALUATION OFFICE

Dr Seppo Saari, Doc., Senior Adviser in Evaluation, was responsible for the entire
evaluation, its planning and implementation and acted as an Editor-in-chief of the
reports.

Dr Eeva Sievi, Doc., Adviser, was responsible for the registration and evaluation
material compilations for the panellists. She worked in the evaluation office from
August 2010 to July 2011.

MSocSc Paula Ranne, Planning Officer, was responsible for organising the panel
meetings and all the other practical issues like agreements and fees and editing a
part the RC-specific reports. She worked in the evaluation office from March 2011
to January 2012.

Mr Antti Moilanen, Project Secretary, was responsible for editing the reports. He
worked in the evaluation office from January 2012 to April 2012.
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Provision of the publication and other scientific activity data

Mrs Aija Kaitera, Project Manager of TUHAT-RIS served the project ex officio
providing the evaluation project with the updated information from TUHAT-RIS.
The TUHAT office assisted in mapping the publications with CWTS/University of
Leiden.

MA Liisa Ekebom, Assisting Officer, served in TUHAT-RIS updating the
publications for the evaluation. She also assisted the UH/Library analyses.

BA Liisa Jappinen, Assisting Officer, served in TUHAT-RIS updating the
publications for the evaluation.

HELSINKI UNIVERSITY LIBRARY

Provision of the publication analyses

Dr Maria Forsman, Chief Information Specialist in the Helsinki University Library,
managed with her 10 colleagues the bibliometric analyses in humanities, social
sciences and in other fields of sciences where CWTS analyses were not
applicable.



Acronyms and abbreviations applied in the report

External competitive funding
AF - Academy of Finland
TEKES - Finnish Funding Agency for Technology and Innovation
EU - European Union
ERC - European Research Council
International and national foundations
FP7/6 etc. /Framework Programmes/Funding of European Commission

Evaluation marks
Outstanding (5)
Excellent 4)
Very Good (3)
Good )
Sufficient (1)

Abbreviations of Bibliometric Indicators
P - Number of publications
TCS - Total number of citations
MCS - Number of citations per publication, excluding self-citations
PNC - Percentage of uncited publications
MNCS - Field-normalized number of citations per publication
MNJS - Field-normalized average journal impact
THCP10 - Field-normalized proportion highly cited publications (top 10%)
INT_COV - Internal coverage, the average amount of references covered by the WoS
WoS - Thomson Reuters Web of Science Databases

Participation category
Category 1. The research of the participating community represents the international cutting edge in its
field.
Category 2. The research of the participating community is of high quality, but the community in its
present composition has yet to achieve strong international recognition or a clear break-through.
Category 3. The research of the participating community is distinct from mainstream research, and the
special features of the research tradition in the field must be considered in the evaluation.
Category 4. The research of the participating community represents an innovative opening.
Category 5. The research of the participating community has a highly significant societal impact.

Research focus areas of the University of Helsinki
Focus area 1: The basic structure, materials and natural resources of the physical world
Focus area 2: The basic structure of life
Focus area 3: The changing environment - clean water
Focus area 4: The thinking and learning human being
Focus area 5: Welfare and safety
Focus area 6: Clinical research
Focus area 7: Precise reasoning
Focus area 8: Language and culture
Focus area 9: Social justice
Focus area 10: Globalisation and social change






1 Introduction to the Evaluation

1.1 RC-specific evaluation reports

The participants in the evaluation of research and doctoral training were Researcher Communities
(hereafter referred to as the RC). The RC refers to the group of researchers who registered together in the
evaluation of their research and doctoral training. Preconditions in forming RCs were stated in the
Guidelines for the Participating Researcher Communities. The RCs defined themselves whether their
compositions should be considered well-established or new.

It is essential to emphasise that the evaluation combines both meta-evaluation' and traditional
research assessment exercise and its focus is both on the research outcomes and procedures associated
with research and doctoral training. The approach to the evaluation is enhancement-led where self-
evaluation constituted the main information. The answers to the evaluation questions formed together
with the information of publications and other scientific activities an entity that was to be reviewed as a
whole.

The present evaluation recognizes and justifies the diversity of research practices and publication
traditions. Traditional Research Assessment Exercises do not necessarily value high quality research with
low volumes or research distinct from mainstream research. It is challenging to expose the diversity of
research to fair comparison. To understand the essence of different research practices and to do justice to
their diversity was one of the main challenges of the present evaluation method. Understanding the
divergent starting points of the RCs demanded sensitivity from the evaluators.

1.2 Aims and objectives in the evaluation

The aims of the evaluation are as follows:

=  to improve the level of research and doctoral training at the University of Helsinki and to raise
their international profile in accordance with the University’s strategic policies. The improvement
of doctoral training should be compared to the University’s policy.2

= to enhance the research conducted at the University by taking into account the diversity,
originality, multidisciplinary nature, success and field-specificity,

=  to recognize the conditions and prerequisites under which excellent, original and high-impact
research is carried out,

= to offer the academic community the opportunity to receive topical and versatile international
peer feedback,

=  to better recognize the University’s research potential.

= to exploit the University’s TUHAT research information system to enable transparency of
publishing activities and in the production of reliable, comparable data.

1.3 Evaluation method

The evaluation can be considered as an enhancement-led evaluation. Instead of ranking, the main aim is to
provide useful information for the enhancement of research and doctoral training of the participating RCs.
The comparison should take into account each field of science and acknowledge their special character.

' The panellists did not read research reports or abstracts but instead, they evaluated answers to the evaluation
questions, tables and compilations of publications, other scientific activities, bibliometrics or comparable analyses.

Policies on doctoral degrees and other postgraduate degrees at the University of Helsinki.



http://www.helsinki.fi/tutkinnonuudistus/materiaalit/Policies%20concerning%20doctoral%20degrees%20-%20engl.pdf

The comparison produced information about the present status and factors that have lead to success. Also
challenges in the operations and outcomes were recognized.

The evaluation approach has been designed to recognize better the significance and specific nature of
researcher communities and research areas in the multidisciplinary top-level university. Furthermore, one
of the aims of the evaluation is to bring to light those evaluation aspects that differ from the prevalent
ones. Thus the views of various fields of research can be described and research arising from various
starting points understood better. The doctoral training is integrated into the evaluation as a natural
component related to research. Operational processes of doctoral training are being examined in the
evaluation.

Five stages of the evaluation method were:
1. Registration - Stage 1
2. Self-evaluation - Stage 2
3. TUHAT® compilations on publications and other scientific activities*
4. External evaluation
5. Public reporting

1.4 Implementation of the external evaluation

Five Evaluation Panels
Five evaluation panels consisted of independent, renowned and highly respected experts. The main
domains of the panels are:

1. biological, agricultural and veterinary sciences

2. medicine, biomedicine and health sciences

3. natural sciences

4. humanities

5. social sciences

The University invited 10 renowned scientists to act as chairs or vice-chairs of the five panels based on
the suggestions of faculties and independent institutes. Besides leading the work of the panel, an
additional role of the chairs was to discuss with other panel chairs in order to adopt a broadly similar
approach. The panel chairs and vice-chairs had a pre-meeting on 27 May 2011 in Amsterdam.

The panel compositions were nominated by the Rector of the University 27 April 2011. The participating
RCs suggested the panel members. The total number of panel members was 50. The reason for a smaller
number of panellists as compared to the previous evaluations was the character of the evaluation as a
meta-evaluation. The panellists did not read research reports or abstracts but instead, they evaluated
answers to the evaluation questions, tables and compilations of publications, other scientific activities,
bibliometrics and comparable analyses.

The panel meetings were held in Helsinki:
=  On 11-13 September 2011: (1) biological, agricultural and veterinary sciences, (2) medicine,
biomedicine and health sciences and (3) natural sciences.
=  0On18-20 September 2011: (4) humanities and (5) social sciences.

® TUHAT (acronym) of Research Information System (RIS) of the University of Helsinki
“ Supervision of thesis, prizes and awards, editorial work and peer reviews, participation in committees, boards and
networks and public appearances.

6



1.5 Evaluation material

The main material in the evaluation was the RCs’ self-evaluations that were qualitative in character and
allowed the RCs to choose what was important to mention or emphasise and what was left unmentioned.

The present evaluation is exceptional at least in the Finnish context because it is based on both the
evaluation documentation (self-evaluation questions, publications and other scientific activities) and the
bibliometric reports. All documents were delivered to the panellists for examination.

Traditional bibliometrics can be reasonably done mainly in medicine, biosciences and natural sciences
when using the Web of Science database, for example. Bibliometrics, provided by CWTS/The Centre for
Science and Technology Studies, University of Leiden, cover only the publications that include WoS
identification in the TUHAT-RIS.

Traditional bibliometrics are seldom relevant in humanities and social sciences because the
international comparable databases do not store every type of high quality research publications, such as
books and monographs and scientific journals in other languages than English. The Helsinki University
Library has done analysis to the RCs, if their publications were not well represented in the Web of Science
databases (RCs should have at least 50 publications and internal coverage of publications more than 40%)
- it meant 58 RCs. The bibliometric material for the evaluation panels was available in June 2011. The RC-
specific bibliometric reports are attached at the end of each report.

The panels were provided with the evaluation material and all other necessary background information,
such as the basic information about the University of Helsinki and the Finnish higher education system.

Evaluation material
1. Registration documents of the RCs for the background information
2. Self evaluation material - answers to the evaluation questions
3. Publications and other scientific activities based on the TUHAT RIS:
3.1. statistics of publications
3.2. list of publications
3.3. statistics of other scientific activities
3.4. list of other scientific activities
4. Bibliometrics and comparable analyses:
4.1. Analyses of publications based on the verification of TUHAT-RIS publications with the Web
of Science publications (CWTS/University of Leiden)
4.2. Publication statistics analysed by the Helsinki University Library - mainly for humanities and
social sciences
5. University level survey on doctoral training (August 2011)
6. University level analysis on publications 2005-2010 (August 2011) provided by CWTS/University
of Leiden

Background material

University of Helsinki
- Basic information about the University of the Helsinki
- The structure of doctoral training at the University of Helsinki
- Previous evaluations of research at the University of Helsinki - links to the reports: 1998 and 2005

The Finnish Universities/Research Institutes
- Finnish University system
- Evaluation of the Finnish National Innovation System
- The State and Quality of Scientific Research in Finland. Publication of the Academy of Finland

9/09.

The evaluation panels were provided also with other relevant material on request before the meetings in
Helsinki.


https://wiki.helsinki.fi/download/attachments/70911363/UH_introduction_27052011ES.pdf?version=1&modificationDate=1307360471459
https://wiki.helsinki.fi/download/attachments/70911363/UH_DoctoralTraining.pdf?version=1&modificationDate=1307360051433
http://www.helsinki.fi/arviointi2010-2012/tutkimuksenarviointi_raportti_1999.pdf
http://www.helsinki.fi/arviointi2010-2012/tutkimuksenarviointi_raportti_2005.pdf
https://wiki.helsinki.fi/download/attachments/70911363/HE_Finland_introduction_27052011ES.pdf?version=1&modificationDate=1307359986235
https://wiki.helsinki.fi/download/attachments/70911363/InnoEvaluation_Report2009.pdf?version=1&modificationDate=1307359607255
https://wiki.helsinki.fi/download/attachments/70911363/StageQualityResearch_Summary2009.pdf?version=1&modificationDate=1307359740024
https://wiki.helsinki.fi/download/attachments/70911363/StageQualityResearch_Summary2009.pdf?version=1&modificationDate=1307359740024

1.6 Evaluation questions and material

The participating RCs answered the following evaluation questions which are presented according to the
evaluation form. In addition, TUHAT RIS was used to provide the additional material as explained. For
giving the feedback to the RCs, the panellists received the evaluation feedback form constructed in line
with the evaluation questions:

1. Focus and quality of the RC’s research
= Description of
- the RC’s research focus.
- the quality of the RC’s research (incl. key research questions and results)
- the scientific significance of the RC’s research in the research field(s)
= |dentification of the ways to strengthen the focus and improve the quality of the RC’s research
The additional material: TUHAT compilation of the RC’s publications, analysis of the RC’s publications data
(provided by University of Leiden and the Helsinki University Library)
A written feedback from the aspects of: scientific quality, scientific significance, societal impact,
innovativeness
= Strengths
= Areas of development
= Other remarks
=  Recommendations

Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1)

2. Practises and quality of doctoral training
= Organising of the doctoral training in the RC. Description of the RC’s principles for:
- recruitment and selection of doctoral candidates
- supervision of doctoral candidates
- collaboration with faculties, departments/institutes, and potential graduate schools/doctoral
programmes
- good practises and quality assurance in doctoral training
- assuring of good career perspectives for the doctoral candidates/fresh doctorates
= |dentification of the RC’s strengths and challenges related to the practises and quality of doctoral
training, and the actions planned for their development.
The additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral
dissertations
A written feedback from the aspects of: processes and good practices related to leadership and
management
= Strengths
= Areas of development
= Other remarks
=  Recommendations

Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1)

3. The societal impact of research and doctoral training
= Description on how the RC interacts with and contributes to the society (collaboration with
public, private and/or 3rd sector).
= |dentification of the ways to strengthen the societal impact of the RC’s research and doctoral
training.
The additional material: TUHAT compilation of the RC’s other scientific activities.
A written feedback from the aspects of: societal impact, national and international collaboration,
innovativeness

. Strengths

= Areas of development
= Other remarks

=  Recommendations

Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1)



4. International and national (incl. intersectoral) research collaboration and researcher mobility
= Description of
- the RC’s research collaborations and joint doctoral training activities
- how the RC has promoted researcher mobility
= |dentification of the RC’s strengths and challenges related to research collaboration and
researcher mobility, and the actions planned for their development.
A written feedback from the aspects of: scientific quality, national and international collaboration
= Strengths
= Areas of development
= Other remarks
=  Recommendations

Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1)

5. Operational conditions
= Description of the operational conditions in the RC’s research environment (e.g. research
infrastructure, balance between research and teaching duties).
= |dentification of the RC’s strengths and challenges related to operational conditions, and the
actions planned for their development.
A written feedback from the aspects of: processes and good practices related to leadership and
management
= Strengths
= Areas of development
= Other remarks
=  Recommendations

6. Leadership and management in the researcher community
= Description of
- the execution and processes of leadership in the RC
- how the management-related responsibilities and roles are distributed in the RC
- how the leadership- and management-related processes support
- high quality research
- collaboration between principal investigators and other researchers in the RC
the RC’s research focus
- strengthening of the RC’s know-how
= |dentification of the RC’s strengths and challenges related to leadership and management, and
the actions planned for developing the processes

7. External competitive funding of the RC
=  The RCs were asked to provide information of such external competitive funding, where:
- the funding decisions have been made during 1.1.2005-31.12.2010, and
- the administrator of the funding is/has been the University of Helsinki
= On the e-form the RCs were asked to provide:
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council, TEKES/The
Finnish Funding Agency for Technology and Innovation , EU, ERC, foundations, other national funding
organisations, other international funding organisations), and
2)The total sum of funding which the organisation in question had decided to allocate to the RCs
members during 1.1.2005-31.12.2010.

Competitive funding reported in the text is also to be considered when evaluating this point.
A written feedback from the aspects of: scientific quality, scientific significance, societal impact,
innovativeness, future significance

= Strengths

= Areas of development

= Other remarks

=  Recommendations

8. The RC’s strategic action plan for 2011-2013

=  RC’s description of their future perspectives in relation to research and doctoral training.
A written feedback from the aspects of: scientific quality, scientific significance, societal Impact, processes
and good practices related to leadership and management, national and international collaboration,
innovativeness, future significance

= Strengths

= Areas of development



= Other remarks
=  Recommendations

9. Evaluation of the category of the RC in the context of entity of the evaluation material (1-8)

The RC’s fitness to the chosen participation category
A written feedback evaluating the RC’s fitness to the chosen participation category
= Strengths
= Areas of development
= Other remarks
=  Recommendations

Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1)

10. Short description of how the RC members contributed the compilation of the stage 2 material
Comments on the compilation of evaluation material

11. How the UH’s focus areas are presented in the RC’s research?
Comments if applicable

12. RC-specific main recommendations based on the previous questions 1-11

13. RC-specific conclusions

1.7 Evaluation criteria

The panellists were expected to give evaluative and analytical feedback to each evaluation question
according to their aspects in order to describe and justify the quality of the submitted material. In
addition, the evaluation feedback was asked to be pointed out the level of the performance according to
the following classifications:

= outstanding (5)
= excellent 4)
=  very good 3
= good (¢))
= sufficient m

Evaluation according to the criteria was to be made with thorough consideration of the entire
evaluation material of the RC in question. Finally, in questions 1-4 and 9, the panellists were expected to
classify their written feedback into one of the provided levels (the levels included respective descriptions,
‘criteria’). Some panels used decimals in marks. The descriptive level was interpreted according to the
integers and not rounding up the decimals by the editors.

Description of criteria levels
Question 1- FOCUS AND QUALITY OF THE RC’S RESEARCH

Classification: Criteria (level of procedures and results)

Outstanding quality of procedures and results (5)
Outstandingly strong research, also from international perspective. Attracts great international
interest with a wide impact, including publications in leading journals and/or monographs published
by leading international publishing houses. The research has world leading qualities. The research
focus, key research questions scientific significance, societal impact and innovativeness are of
outstanding quality.

In cases where the research is of a national character and, in the judgement of the evaluators, should
remain so, the concepts of ”international attention” or ”international impact” etc. in the grading
criteria above may be replaced by ”international comparability”.
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Operations and procedures are of outstanding quality, transparent and shared in the community. The
improvement of research and other efforts are documented and operations and practices are in
alignment with the documentation. The ambition to develop the community together is of
outstanding quality.

Excellent quality of procedures and results (4)

Research of excellent quality. Typically published with great impact, also internationally. Without
doubt, the research has a leading position in its field in Finland.

Operations and procedures are of excellent quality, transparent and shared in the community. The
improvement of research and other efforts are documented and operations and practices are to
large extent in alignment with the documentation. The ambition to develop the community together
is of excellent quality.

Very good quality of procedures and results (3)
The research is of such very good quality that it attracts wide national and international attention.

Operations and procedures are of very good quality, transparent and shared in the community. The
improvement of research and other efforts are documented and operations and practices are to
large extent in alignment with the documentation. The ambition to develop the community together
is of very good quality.

Good quality of procedures and results (2)

Good research attracting mainly national attention but possessing international potential,
extraordinarily high relevance may motivate good research.

Operations and procedures are of good quality, shared occasionally in the community. The
improvement of research and other efforts are occasionally documented and operations and
practices are to large extent in alignment with the documentation. The ambition to develop the
community together is of good quality.

Sufficient quality of procedures and results (1)

In some cases the research is insufficient and reports do not gain wide circulation or do not have
national or international attention. Research activities should be revised.

Operations and procedures are of sufficient quality, shared occasionally in the community. The
improvement of research and other efforts are occasionally documented and operations and
practices are to some extent in alignment with the documentation. The ambition to develop the
community together is of sufficient quality.

Question 2 - DOCTORAL TRAINING
Question 3 - SOCIETAL IMPACT
Question 4 - COLLABORATION

Classification: Criteria (level of procedures and results)
Outstanding quality of procedures and results (5)

Procedures are of outstanding quality, transparent and shared in the community. The practices and
quality of doctoral training/societal impact/international and national collaboration/leadership and
management are documented and operations and practices are in alignment with the
documentation. The ambition to develop the community together is of outstanding quality. The
procedures and results are regularly evaluated and the feedback has an effect on the planning.

Excellent quality of procedures and results (4)

Procedures are of excellent quality, transparent and shared in the community. The practices and
quality of doctoral training/societal impact/international and national collaboration/leadership and
management are documented and operations and practices are to large extent in alignment with the
documentation. The ambition to develop the community together is of excellent quality. The
procedures and outcomes are evaluated and the feedback has an effect on the planning.

Very good quality of procedures and results (3)

Procedures are of very good quality, transparent and shared in the community. The practices and
quality of doctoral training/societal impact/international and national collaboration/leadership and
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management are documented and operations and practices are to large extent in alignment with the
documentation. The ambition to develop the community together is of very good quality.

Good quality of procedures and results (2)

Procedures are of good quality, shared occasionally in the community. The practices and quality of
doctoral training/societal impact/international and national collaboration/leadership and
management are documented and operations and practices are to large extent in alignment with the
documentation. The ambition to develop the community together is of good quality.

Sufficient quality of procedures and results (1)

Procedures are of sufficient quality, transparent and shared in the community. The practices and
quality of doctoral training/societal impact/international and national collaboration/leadership and
management are occasionally documented and operations and practices are to some extent in
alignment with the documentation. The ambition to develop the community together is of sufficient
quality.

Question 9 — CATEGORY

Participation category - fitness for the category chosen

The choice and justification for the chosen category below should be reflected in the RC’s responses to the
evaluation questions 1-8.

1.

2.

The research of the participating community represents the international cutting edge in its field.
The research of the participating community is of high quality, but the community in its present
composition has yet to achieve strong international recognition or a clear break-through.

The research of the participating community is distinct from mainstream research, and the special
features of the research tradition in the field must be considered in the evaluation. The research is
of high quality and has great significance and impact in its field. However, the generally used
research evaluation methods do not necessarily shed sufficient light on the merits of the
research.

The research of the participating community represents an innovative opening. A new opening can
be an innovative combination of research fields, or it can be proven to have a special social,
national or international demand or other significance. Even if the researcher community in its
present composition has yet to obtain proof of international success, its members can produce
convincing evidence of the high level of their previous research.

The research of the participating community has a highly significant societal impact. The
participating researcher community is able to justify the high social significance of its research.
The research may relate to national legislation, media visibility or participation in social debate,
or other activities promoting social development and human welfare. In addition to having
societal impact, the research must be of a high standard.

An example of outstanding fitness for category choice (5) 5

The RC’s representation and argumentation for the chosen category were convincing. The RC recognized
its real capacity and apparent outcomes in a wider context to the research communities. The specific
character of the RC was well-recognized and well stated in the responses. The RC fitted optimally for the

category.
=  Qutstanding o)
= Excellent 4)
=  Verygood 3
= Good @))
=  Sufficient m

The above-mentioned definition of outstanding was only an example in order to assist the panellists in
the positioning of the classification. There was no exact definition for the category fitness.

® The panels discussed the category fitness and made the final conclusions of the interpretation of it.
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1.8 Timetable of the evaluation

The main timetable of the evaluation:

1. Registration November 2010

2. Submission of self-evaluation materials January-February 2011
3. External peer review May-September 2011
4. Published reports March-April 2012

- University level public report
- RC specific reports

The entire evaluation was implemented during the university’s strategy period 2010-2012. The preliminary
results were available for the planning of the following strategy period in late autumn 2011. The evaluation
reports will be published in March/April 2012. More detailed time schedule is published in the University
report.

1.9 Evaluation feedback - consensus of the entire panel

The panellists evaluated all the RC-specific material before the meetings in Helsinki and mailed the
draft reports to the evaluation office. The latest interim versions were on-line available to all the panellists
on the Wiki-sites. In September 2011, in Helsinki the panels discussed the material, revised the first draft
reports and decided the final numeric evaluation. After the meetings in Helsinki, the panels continued
working and finalised the reports before the end of November 2011. The final RC-specific reports are the
consensus of the entire panel.

The evaluation reports were written by the panels independently. During the editing process, the
evaluation office requested some clarifications from the panels when necessary. The tone and style in the
reports were not harmonized in the editing process. All the reports follow the original texts written by the
panels as far as it was possible.

The original evaluation material of the RCs, provided for the panellists is attached at the end of the
report. It is essential to notice that the exported lists of publications and other scientific activities depend
how the data was stored in the TUHAT-RIS by the RCs.
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2 Evaluation feedback

2.1 Focus and quality of the RC’s research

= Description of
= the RC’s research focus
= the quality of the RC’s research (incl. key research questions and results)
= the scientific significance of the RC’s research in the research field(s)
= |dentification of the ways to strengthen the focus and improve the quality of the RC’s research
ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness

The Laboratory of Inorganic Chemistry (LIC) forms the Research Community and belongs to the Helsinki
University focus area “The basic structure, materials and natural resources of the physical world”. LIC has
connections to another university focus area “The changing environment - clean water”. The LIC includes
3 professors, 1 visiting professor, 4 lecturers, 1 senior researcher, 1 university teacher, 10 post docs, 26 PhD
students, 5 MSc students, 4 technicians. The competitive funding is distributed as follows: AF 3.7 M€,
TEKES 1.2 M€, EU 1.8 M€, and funding by companies (national and international) 2.6 M€. The scientific
output has been about 500 refereed articles during 2005-2010. The field-normalized number of citation
per publication is 14% above average.

The research includes basically two topics: i) Chemical deposition of thin films, particularly Atomic
Layer Deposition (ALD) and ii) Catalytic activation of small molecules with metalorganic compounds
(green chemistry). LIC is world-leading in ALD and has been selected for the second round in the Centre of
excellence program of AF. Within the field of catalysis the group has been nominated as a Centre of
Excellence in 2001.

The research program joins both basic and applied research in an elegant way. Many of the research
projects are initiated in close co-operation with industry and require quite often extensive basic research
components for success. The quality of the research is judged to be very high. The research leaders are
frequently invited as key-note speakers and plenary speakers at the most important conferences in the
area. LIC has many international co-operations and is an attractive partner in international research
projects. PhDs from LIC are often offered post doc positions abroad, which is another indicator that both
research directions and quality of the research are at the highest level.

The significance of the research is extraordinary high as indicated by the publication profile, external
funding and participation in excellence programs. The collaboration with industry is very impressive. The
two research directions with ALD and catalysis, respectively, represent two very important fields for
society. There is a steadily increased demand of extremely thin films of both “old” and new materials
(information technology, sensors, optics, wear resistance, etc.) and the ALD technique has the
characteristics to meet these demands. Opening of new reaction pathways by catalysis for energy savings
and production of various fuels is in the heart of “green chemistry”. Catalysts for oxidation of alcohols in
water solutions and for utilization of CO2 for production of chemicals have been developed. Another
example is development of catalytic methods to degrade lignocelluloses materials as well as metal free
hydrogenation of imines and enamines. Both the ALD and the catalysis research have also mechanistic
approaches, which become a natural bridge between the two research directions. Computer simulations
and introduction of additional spectroscopic techniques might be useful to further strengthen the
mechanistic part. With the reduced dimensions of the thin films, the interfaces between different layers as
well as film/substrate become more and more important, which means that the interfacial characterization
also becomes more important. There might be a need to initiate a discussion (if not already initiated) on
the long-term strategy and demand for characterization of interfaces at the atomic level.

Numeric evaluation: 5 (Outstanding)
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2.2 Practises and quality of doctoral training

= QOrganising of the doctoral training in the RC. Description of the RC’s principles for:
= recruitment and selection of doctoral candidates
= supervision of doctoral candidates
= collaboration with faculties, departments/institutes, and potential graduate schools/doctoral
programmes
= good practises and quality assurance in doctoral training
= assuring of good career perspectives for the doctoral candidates/fresh doctorates
= dentification of the RC’s strengths and challenges related to the practises and quality of doctoral
training, and the actions planned for their development.
= Additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral
dissertations
ASPECTS: Processes and good practices related to leadership and management

The recruitment procedure of the doctoral candidates differed depending on the funding: University
funding - announcement and recruitment committee, graduate school - announcement among five
universities and selection by steering group, Marie Curie - announcement and selection by steering group,
project funding - selection basically by PI. The recruitment procedures are judged to be appropriate.

Important criteria for doctoral training are fulfilled at LIC: Exposure to excellent research, critical mass
of the research environment and access to state-of-the-art infrastructure. LIC is also involved in the
national graduate school of inorganic materials chemistry as well as a Marie Curie network.

There is an excellent balance in the supervision capacity. There are about 8 senior scientists and 10
post docs on 26 PhD students, which means that supervisors are always available.

The Panel was pleased to note the close connection between LIC and industry/institutes. The PhD
students will through such a connection get wider insights in both research procedures and areas at
industry as well as may be receiving life long new contacts and employment positions. This collaboration
is also a very good sign of the activities that natural sciences today have with companies and how industry
needs results originating from basic research to be competitive in global markets.

LIC is involved in an impressive number of national and international networks, which means that the
PhD students are exposed to many research environments. The spending of some months of the PhD
training at foreign universities was very much appreciated.

The quality assurance in the doctoral training is the publishing in international reviewed journals, the
PhD examination procedure, and finally the continued career as a post doctoral researcher at university or
in industry. A good indication of the quality of the PhDs produced is how attractive they are for post doc
positions within the country and abroad. Universities like Harvard and Stanford, IBM laboratories, and
several European universities frequently ask for post docs from LIC, indicating that the quality of PhDs
produced is at the top-level.

The strengths of the doctoral training within LIC is the research itself, the international networks, the
graduate school and participation in Marie Curie network, the size of the research environment, the
supervision capacity and the close connection to industry and job market. The Panel could not see in the
evaluation documents if there is any annual revision of the study plans for the PhD students. Even if the
supervisor and the student meet on a nearly daily basis a planned deeper discussion of the progress for
the candidate is always appreciate.

Numeric evaluation: 5 (Outstanding)

2.3 The societal impact of research and doctoral training
= Description on how the RC interacts with and contributes to the society (collaboration with public,

private and/or 3rd sector).
= |dentification of the ways to strengthen the societal impact of the RC’s research and doctoral training.
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=  Additional material: TUHAT compilation of the RC’s other scientific activities.
ASPECTS: Societal impact, national and international collaboration, innovativeness

The Panel was very impressed by the societal impact of LIC. The research in itself as well as the production
of highly skilled PhDs meets the needs of the future society. ALD is now a key technology in the
semiconductor industry and the technology is expanding rapidly into other areas like nanotechnology,
energy-related materials, optical communication, catalysts, passivation layers. There are actually several
companies in Finland fabricating products based on nanotechnology.

“Green chemistry” is the other main research area of LIC. The focus of the research in this area is
development of catalytic processes and studies of biological raw materials for fuels and high added value
chemicals. This research area is very timely and will have an impact on the future society via new
innovations in bioeconomy, innovations that are based on research results originating from basic research.

The research in LIC produces also results suitable for patents. The close co-operation with companies
may result in patent strategies to the benefit of both parties. Patents may also open for creation of new
companies.

The Panel noticed that there has not been much time for disseminating research results and
information to society. This might be an area to be strengthened in the future.

Numeric evaluation: 4 (Excellent)

2.4 International and national (incl. intersectoral) research
collaboration and researcher mobility

= Description of
= the RC’s research collaborations and joint doctoral training activities
= how the RC has promoted researcher mobility
= |dentification of the RC’s strengths and challenges related to research collaboration and researcher
mobility, and the actions planned for their development.
ASPECTS: Scientific quality, national and international collaboration

LIC is involved in many collaborative activities. Internationally the EU funded networks and projects have
been very important and LIC participates now in a Marie Curie training network (ENHANCE). An
application on researcher training with exchange of graduate students between University of Colorado
and UH has been sent to NSF. Other exchange programs are the DAAD-Academy of Finland programs for
exchange with Munich Technical University and University of Stuttgart, respectively. In addition LIC has
been involved in many COST projects. The above-mentioned activities illustrate both joint doctoral
training activities as well as promotion of researcher mobility.

Nationally LIC participates in many collaborations. LIC is very active in the national graduate school on
Inorganic Materials Chemistry. There are also many AF and TEKES funded collaborative projects between
LIC and both VTT and the Aalto University. There exist quite a lot of collaborations between groups inside
UH and LIC is also networked to basically all Finnish universities, having engineering or science faculties.
LIC has also an intense collaboration with companies and one company, ASM Microchemistry, has its R&D
laboratory located at the Department.

LIC is involved in an impressive number of collaborations at all levels, enhancing both research quality
and mobility. There seems to be a healthy balance between national and international collaborations.
There might be a tendency to be involved in too many collaborations and thus losing both focus and
effectiveness. However, the plans with the NSF project were well received.

The challenges include keeping at least the present research level, focus of the research activities, and
increasing the number of motivated PhD students in the mobility programs. The actions planned for
further development include proactivity at different levels: Identification of new research projects and
participation in the early planning of programs and projects.

Numeric evaluation: 4 (Excellent)
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2.5 Operational conditions

=  Description of the operational conditions in the RC’s research environment (e.g. research
infrastructure, balance between research and teaching duties).
= |dentification of the RC’s strengths and challenges related to operational conditions, and the actions
planned for their development.
ASPECTS: Processes and good practices related to leadership and management

LIC has access to the state-of-the-art infrastructure including also the laboratory facilities and must be
regarded as a top-facility. The Panel was impressed by the complete set of instrumentation available for
LIC.

LIC is heavily involved in teaching and takes care of all the teaching in general chemistry for all
chemistry and non-chemistry students both in Kumpula and Viikki campuses. In addition LIC takes also
care of all the teaching in inorganic chemistry at all levels (BSc, MSc, and PhD) with advanced courses in
both materials chemistry and green chemistry. The teaching load is judged to be very high and basically all
personnel within LIC are involved in the teaching with the graduate students mostly in the laboratory
teaching. In the longer time perspective there may be a need of actions to change the teaching load of the
individuals.

LIC has been or is also deeply involved in several boards (university board, faculty scientific board,
department) and committees (infrastructure, education, alumni).

The Panel was impressed by both the infrastructure and all the activities within the teaching. The work
at the managing and strategic planning levels is also recognized.

Challenges for the future are the infrastructure (keeping at least the present level) and recruitment of
top scientist, preferably also internationally. The planned actions include a high scientific level for
attraction of top scientists and strategic planning of the long-term needs of equipment and infrastructures
with writing of proposals.

2.6 Leadership and management in the researcher community

. Description of
= the execution and processes of leadership in the RC
= how the management-related responsibilities and roles are distributed in the RC
= how the leadership- and management-related processes support
= high quality research
= collaboration between principal investigators and other researchers in the RC
= the RC’s research focus
= strengthening of the RC’s know-how
. Identification of the RC’s strengths and challenges related to leadership and management, and the
actions planned for developing the processes
ASPECTS: Processes and good practices related to leadership and management

The leadership and management philosophy seem to be well thought within LIC. There are about 10
different countries represented in LIC. With the differences in educational backgrounds and cultures
together with the complexity in the research and operation of the laboratory, significant and successful
efforts have been made in both the leadership and the management.

There is a clear vision on both the leadership and the management of LIC all the way from the head of
the lab to the fresh doctors. There is a steadily on-going discussion at various levels on priorities of
projects, research directions and use of equipment. An important part of these discussions is the focus of
the research. Concerning projects, the Pl is responsible both for leadership and management. For non-
experienced researchers getting their first research funding they are educated how to lead and manage
projects. It seems as if a natural mentorship has been developed in the lab in this context.
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The strength of LIC in terms of leadership and management is that there is an excellent balance
between the number of Pls, post docs and PhD students, creating also a natural working structure. The
vision for LIC is also clear with continuously on-going discussions on future directions. The informal
mentorship for young scientists in leadership and management seems to work well.

The challenge of LIC is to try to reduce the number short-term projects in favor of more long-term
projects. Another challenge is the education of young doctors to Pls and finding routes for increased
responsibilities in leadership and management.

2.7 External competitive funding of the RC

* The RCs were asked to provide information of such external competitive funding, where:
« the funding decisions have been made during 1.1.2005-31.12.2010, and
« the administrator of the funding is/has been the University of Helsinki

* On the e-form the RCs were asked to provide:
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council,
TEKES/The Finnish Funding Agency for Technology and Innovation , EU, ERC, foundations, other
national funding organisations, other international funding organizations), and
2) The total sum of funding which the organisation in question had decided to allocate to the RCs
members during 1.1.2005-31.12.2010.

Competitive funding reported in the text is also to be considered when evaluating this point.

ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness and future significance

The external competitive funding for 2005-2010 is summarized below:

= AF:3.7M€

= TEKES:1.2 M€
= EU:1.8 M€

= ERC:0

= International and national foundations: O
= Other international funding: 0.4 M€
= Other national funding: 2.2M€

There is a healthy balance between the funding from different sources. Other funding” is predominated
by companies. However, it was indicated by Pl in the evaluation report that there are too many short-term
funded company projects. The funding by AF, TEKES and EU shows the high quality of the research and
the scientific significance. The funding by TEKES, EU and the companies indicate both a high societal
impact and high innovativeness. The research areas developed by LIC are anticipated to expand in the
future depending on the development of the science itself and creations of new opportunities as well as
the future needs of society. With that in mind, a positive development in a direction of more stable
funding situation can be foreseen. In the short-term perspective the efforts to get funding for a centre of
excellence is much appreciated.

2.8 The RC’s strategic action plan for 2011-2013

* RC’s description of their future perspectives in relation to research and doctoral training.
ASPECTS: Scientific quality, scientific significance, societal Impact, processes and good practices related to
leadership and management, national and international collaboration, innovativeness, future significance

The strategic action plan for 2011-2013 is relevant and appropriate. The aim of the laboratory itself, which
is judged to be realistic, is to keep the number one position among the Finnish inorganic chemistry
laboratory. The second aim is to keep the world-leading position within the ALD area. This is a very tough
aim since the ALD research activities are growing worldwide. The proposed Centre of excellence, including
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the Accelerator lab and VTT microelectronics and nanosystems groups, is the way to go on. Probably there
are also reasons to include other thin film groups in such a Centre. The 3rd aim is to strengthen know-how
and position in green chemistry (catalysis), which was welcomed by the Panel. The catalysis and the ALD
research are from a mechanistic point of view mutually supporting each other.

The Panel agrees that the international collaborations should be increased and the initiatives taken in
this direction are positive. Expansion of activities towards the EU programs should also help in the
internationalization.

Recruitment of top-scientists and top-students is the key issue for groups which would like to be in the
lead. There are a lot of factors making a laboratory attractive. Research directions, facilities, long-term
planning, stable research funding, etc. The Panel believes that the long-term funding is extremely
important for LIC.

Materials is a priority area within the Faculty of Science at UH. Thin films are used in most materials-
oriented research. Actions for movement to new application areas, e.g., health and energy, in
collaboration with other groups would be natural.

Many applications have reached such a development stage that more fundamental research is needed.
The Panel was pleased to note that more emphasis will be put on basic research in both catalysis and ALD.

Concerning the doctoral training the actions towards participation in international networking and
national graduate schools were appreciated.

2.9 Evaluation of the category of the RC in the context of entity of
the evaluation material (1-8)

The RC'’s fitness to the chosen participation category.
Category 1. The research of the participating community represents the international cutting edge in its field.

The RC fits the criteria for the category 1 in an excellent way. Cutting edge research is carried out in
research areas of utmost importance for society (thin film technology and catalysis). LIC is carrying out
world-class research in ALD. The blend of basic and applied research work is excellent with a healthy
balance between funding agencies with different missions (AF, TEKES, and EU). There is also an
impressive research funding from companies which may cause problems due to the short duration of the
funding. The application of a Centre of Excellence is strongly supported by the Panel.

The strategic action plan for 2011-2013 is challenging and very interesting. It includes not only LIC
locally but also wider perspectives (UH, national and international). For further positive development of
the research, a better stability in funding and a wider university co-operation to open for new but natural
application areas is probably required. The latter may also result in bigger and more long-term projects.

The doctoral training within the RC is excellent. The candidates are exposed to top-level research in a
big enough research environment with state-of-the-art infrastructure. With all the international co-
operations and participations in international conferences the candidates can get a wider view of their
own research as well as for networking. The involvement of the RC in the national graduate school and in a
Marie Curie program is very positive. Supervision capacity and structure were in balance and both
professors and post docs were active supervisors.

The management structure of the RC was clear. The leadership philosophy was well thought and the
ambition to mentor post doc to Pls was well received. More efforts put in such mentorships would
certainly be valuable for post docs.

Numeric evaluation: 5 (Outstanding)
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2.10 Short description of how the RC members contributed the
compilation of the stage 2 material

The whole LIC community was involved in the compilation of the stage 2 material. The evaluation
procedure was presented for all personnel at LIC and in meetings with the topical research groups.
Information and data were collected for the writing procedure and a draft was produced by the RC leader.
The draft was then distributed to all Pls in LIC for comments and corrections. After some alterations the
compilation was finished. The working procedure was an illustration of the management structure at LIC.

2.11 How the UH’s focus areas are presented in the RC’s research

Focus area 1: the basic structure, materials and natural resources of the physical world

LIC belongs to the Helsinki University focus area “The basic structure, materials and natural resources of
the physical world” and has also a connection to another university focus area “The changing environment
- clean water”. No special attention was paid to how the university focus areas were presented in the
evaluation documents from the RC.

2.12 RC-specific main recommendations

Recruitment of top-scientists and top-students is the key issue for groups which would like to be in the
lead. There are a lot of factors making a laboratory attractive. Research directions, facilities, long-term
planning, stable research funding, etc. The Panel believes that the long-term funding is extremely
important for LIC. The Panel was pleased to notice that an application of a Centre of excellence was
processed. The Panel recommends further efforts in this direction.

The Panel recommends to reduce the number of short-term projects to the favor of more long-term
projects.

The Panel recommends an increased participation in international collaborations, e.g. the EU programs,
for increased mobility, international recruitment and widening of the funding basis.

A challenge for the future is the funding of the infrastructure. The Panel recommends that initiatives to
a long-term strategic infrastructural planning across disciplinary borders should be taken.

With the reduced dimensions of the thin films, the interfaces between different layers as well as
film/substrate become more and more important, which means that the interfacial characterization also
becomes more important. There might be a need to initiate a discussion (if not already initiated) on the
long-term strategy and demand for characterization of interfaces at the atomic level.

Further strengthening of the mechanistic studies by for instance increased activities in spectroscopy
and computer simulations is recommended.

Materials is a priority area within the Faculty of Science at UH. Thin films are used in most materials-
oriented research. Actions for movement to new application areas, e.g., health and energy, in
collaboration with other groups would be natural.

The catalysis research has obvious connections to another RC, HUBI, working with development of new
and advanced lignocellulosic biomass products. A closer interaction with HUBI is recommended.

LIC is involved in one national graduate school. It would be beneficial to particularly the PhD students
to widen the engagement to also other national graduate schools related to chemistry.

The work on proposing a Centre of excellence, including the Accelerator lab and VTT microelectronics
and nanosystems groups is recommended to be intensified.

Further strengthening of the research towards green chemistry is recommended.
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2.13 RC-specific conclusions

The RC fits the criteria for the category 1 in an excellent way. Cutting edge research is carried out in
research areas of utmost importance for society (thin film technology and catalysis). LIC is carrying out
world-class research in ALD. The blend of basic and applied research work is excellent with a healthy
balance between funding agencies with different missions (AF, TEKES, and EU). There is also an
impressive research funding from companies. The application of a Centre of Excellence is strongly
supported by the Panel.

The quality of the research is judged to be very high as indicated by the impressive publication record
with citations far above average in the field. The research leaders are frequently invited as key-note and
plenary speakers at the important conferences in the area. LIC has a lot of international co-operations and
is an attractive partner in international research projects. PhDs from LIC are often offered post doc
positions abroad, which is another indicator that both research directions and quality of the research are
at the highest level.

The significance of the research is extraordinary high as indicated by the publication profile, external
funding and participation in excellence programs. The collaboration with industry is very impressive. The
two research directions with ALD and catalysis, respectively represent two very important fields for
society. For the catalysis there is a natural link to the HUBI RC.

The doctoral training within the RC is excellent. The candidates are exposed to top-level research in a
big enough research environment with state-of-the-art infrastructure. With many international co-
operations and participations in international conferences, the candidates can get a wider view of their
own research as well as for networking. The involvement of the RC in the national graduate school and in a
Marie Curie program is very positive for the whole research environment and the long-term development.
However, involvement in other national graduate schools in chemistry would be very beneficial for the
PhD students. Supervision capacity and structure were in balance and both professors and post docs were
active supervisors.

The Panel was very impressed by the societal impact of LIC. The research in itself and the production of
highly skilled PhDs meet the needs of the future society. The research areas thin film technology and
catalysis are very timely and have an impact on the future society.

LIC is involved in quite a few collaborative activities. Internationally the EU funded networks and
projects have been very important and LIC participates now in a Marie Curie training network (ENHANCE).
Other exchange programs are the DAAD-Academy of Finland programs for exchange with Munich
Technical University and University of Stuttgart, respectively. In addition LIC has been involved in many
COST projects. Nationally LIC participates in many collaborations. LIC is very active in the national
graduate school on Inorganic Materials Chemistry. There are also many AF and TEKES funded
collaborative projects between LIC and both VTT and the Aalto University.

LIC is heavily involved in teaching and takes care of all the teaching in general chemistry for all
chemistry and non-chemistry students both in Kumpula and Viikki campuses. In addition LIC takes also
care of all the teaching in inorganic chemistry at all levels (BSc, MSc, and PhD) with advanced courses in
both materials chemistry and green chemistry. The teaching load is judged to be very high.

The leadership and management philosophy seem to be well thought within LIC. The vision for LIC is
clear with continuous on-going discussions on future directions. There is a good balance between the
number of Pls, post docs and PhD students. The informal mentorship for young scientists in leadership and
management seems to work well.

The strategic action plan for 2011-2013 is challenging and very interesting. It includes not only LIC
locally but also wider perspectives (UH, national and international). For further positive development of
the research a better stability in funding and a wider university co-operation to open for new but natural
application areas is probably required. The latter may also result in bigger and more long-term projects.
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2.14 Preliminary findings in the Panel-specific feedback

The LIC RC includes about 55 people and has during 2005 to 2010 published about 500 articles in
international scientific journals. Both the research and the doctoral training is at the highest international
level. The societal impact and national and international collaborations are excellent.
Selected recommendations for the LIC are as follows:
=  Reduction in the number of short-term projects to the favor of more long-term projects.
= Increased participation in international collaborations, e.g. the EU programs, for increased
mobility, international recruitment and widening of the funding basis.
= Initiatives to a long-term strategic infrastructural planning across disciplinary borders should be
taken.
=  Further strengthening of the mechanistic studies by for instance increased activities in
spectroscopy and computer simulations.
= A closer interaction with the RC HUBI in catalysis.
= |t would be beneficial to particularly the PhD students to widen the engagement to also other
national graduate schools related to chemistry.
= The work on proposing a Centre of excellence, including the Accelerator lab and VTT
microelectronics and nanosystems groups should be intensified.
= Further strengthening of the research towards green chemistry is recommended.

2.15 Preliminary findings in the University-level evaluation

LIC carries out research and doctoral training at the highest international level. Activities are well focused
with an excellent blend of basic and applied research. The research includes both thin film technology and
catalysis - two areas of utmost importance for the future society. Fabrication of thin films is the
cornerstone in microelectronics, solar cells, sensors, and many other areas. Catalysis is of highest
relevance for development of new chemical processes as well as for energy savings. The external funding
is impressive and leadership philosophy is well developed. The LIC RC has natural connections to the RCs
MATENA (nanotechnology) and HUBI (catalysis). With the ever increasing costs of infrastructures and the
research opportunities associated with access to state-of-art infrastructure, strategic and long-term plans
should be developed for investments in infrastructures at the university level. This might also include other
RCs.
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3 Appendices

A. Original evaluation material

B.

a. Registration material - Stage 1
b. Answers to evaluation questions - Stage 2
c. List of publications
d. List of other scientific activities
Bibliometric analyses
a. Analysis provided by CWTS/University of Leiden
b. Analysis provided by Helsinki University Library (66 RCs)
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International evaluation of research and doctoral training
at the University of Helsinki 2005-2010

RC-SPECIFIC MATERIAL FOR THE PEER REVIEW

NAME OF THE RESEARCHER COMMUNITY:
Laboratory of Inorganic Chemistry (LIC)

LEADER OF THE RESEARCHER COMMUNITY:
Professor Markku Leskeld, Department of Chemistry

RC-SPECIFIC MATERIAL FOR THE PEER REVIEW:

o Material submitted by the RC at stages 1 and 2 of the evaluation
- STAGE 1 material: RC’s registration form (incl. list of RC participants in an excel table)
- STAGE 2 material: RC’s answers to evaluation questions

e TUHAT compilations of the RC members’ publications 1.1.2005-31.12.2010
o TUHAT compilations of the RC members’ other scientific activities 1.1.2005-31.12.2010

e Web of Science(WoS)-based bibliometrics of the RC’s publications data 1.1.2005-31.12.2010
(analysis carried out by CWTS, Leiden University)
NB! Since Web of Science(WoS)-based bibliometrics does not provide representative results for most RCs representing

humanities, social sciences and computer sciences, the publications of these RCs will be analyzed by the UH Library
(results available by the end of June, 2011)



INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE
UNIVERSITY OF HELSINKI

RC-SPECIFIC STAGE 1 MATERIAL (registration form)

1 RESPONSIBLE PERSON

Name: Leskeld, Markku

E-mail:

Phone: 191 50195

Affiliation: Department of Chemistry

Street address: A.l. Virtasenaukio 1

2 DESCRIPTION OF THE PARTICIPATING RESEARCHER COMMUNITY (RC)

Name of the participating RC (max. 30 characters): Laboratory of Inorganic Chemistry
Acronym for the participating RC (max. 10 characters): LIC

Description of the operational basis in 2005-2010 (eg. research collaboration, joint doctoral training
activities) on which the RC was formed (MAX. 2200 characters with spaces): LIC is one of the seven
laboratories in the Department of Chemistry. The Laboratory is large enough: 3 professors, 1 visiting
professor, 4 lecturers, 1 senior researcher, 1 university teacher, 10 post docs, 26 PhD student, 5 MSc
students, 4 technical staff, 55 together, to fulfill the requirements of critical mass. The education, research
and doctoral training are on a solid basis and the Laboratory has worked in the present structure already 15
years. The laboratory contains only a few research groups which have their own targets but have same
scientific basis and thereby nicely complete each other.

3 SCIENTIFIC FIELDS OF THE RC

Main scientific field of the RC’s research: natural sciences
RC's scientific subfield 1: Chemistry, Inorganic and Nuclear
RC's scientific subfield 2: Materials Science, Coatings and Films
RC's scientific subfield 3: Nanoscience and Nanotechnology
RC's scientific subfield 4: Chemistry, Multidisciplinary

Other, if not in the list:

4 RC'S PARTICIPATION CATEGORY

Participation category: 1. Research of the participating community represents the international cutting
edge inits field

Justification for the selected participation category (MAX. 2200 characters with spaces): The main
research topics in LIC are: chemical deposition of thin films, in particular with atomic layer deposition (ALD)
and catalytic activation of small molecules with metalorganic compounds (green chemistry). In ALD LIC is
the world leading laboratory in developing new processes. The work is very well recognized and both
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leaders of the ALD group (prof. Leskel& and prof. Ritala) are ISI highly cited scientists in materials science.
LIC has been selected for the second round in the Center of Excellence program of Academy of Finland
(2012-2017). The title of the proposal is Finnish Center of excellence of Atomic Layer Deposition. LIC has
received also domestic recognition: the catalyst group was nominated in 2001 as a Center of Excellence by
the Academy of Finland in the Bio- and Nanopolymer Research Group, professor Leskel& was Academy
professor in 2004-2009, the other catalyst group leader prof. Timo Repo acted as Academy fellow 2004-
2008, as did Dr. Kaupo Kukli 2008-2009. LIC has had a few Academy post doc positions (Marianna Kemell
2008-2009, Jaakko Niinistd 2009-2011). The research in LIC is made in deep collaboration with world
leading universities, research institutes and companies.

5 DESCRIPTION OF THE RC'S RESEARCH AND DOCTORAL TRAINING

Public description of the RC's research and doctoral training (MAX. 2200 characters with spaces): LIC has
selected two strategic research areas: (i) materials chemistry — especially thin films, and (ii) green chemistry
—especially organometallic chemistry and catalysis. In thin film studies ALD — the Finnish origin chemical
gas phase deposition technique is in main focus. In catalysis the strategic selection is made in favor of
homogeneous catalysis over heterogeneous one. The research focus is mainly basic research in nature but
both areas have strong industrial potentials. Close long-term collaboration with industry has been one
strategic decision.

The scientific objectives of the thin film research are to understand and thereby better control the surface
chemistry of the growth processes as well as fundamental physical properties of novel nanomaterials, and,
based on this knowledge, develop new precursors and processes for materials of an interest in the applied
research. The goal of the applied research is to deposit films for different applications and characterize
their composition, structural, and functional properties. The ALD research has resulted in several new
processes for materials of a high interest in semiconductor and optoelectronic industries.

A central research theme in the Catalyst group is the development of sustainable catalytic processes. Novel
in situ catalysts for the oxidation of alcohols in water solutions using molecular oxygen as oxidant have
been developed. The group is also studying catalytic processes to utilize CO2 as a starting material for the
production of chemicals. Recently very efficient catalytic methods to degrade lignocelluloses materials and
metal-free hydrogenation of imines and enamines have been developed. Both can be considered as
scientific breakthroughs.

Doctoral training is based on national graduate school of Inorganic Materials Chemistry, Marie Curie
training network and in house organized lectures and seminars. Most of the PhD students are funded by
external money requiring project type of working. This is beneficial for the training because the students
learn reporting, get to know other research groups and importantly are often in contact with companies
and thereby learn the industry of their field.

Significance of the RC's research and doctoral training for the University of Helsinki (MAX. 2200
characters with spaces): Both the quality and quantity of the research of LIC is high. The Laboratory
produces annually 60-80 publications in highly-ranked international journals. Two professors are ISI highly
cited scientists which has an impact on the position of University of Helsinki in different rankings.
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LIC is densely networked inside University: strong collaboration inside Department of Chemistry, long-time
partnering with Department of Physics and member of Helsinki Functional Imaging Center (HFIC). LIC is also
networked with all Finnish universities having science or engineering faculties. The collaboration with
Finnish research institutes and companies is living. LIC has or has recently had sponsored research
agreements with several foreign companies from which ASM Microchemistry (ASMM) is the most
important one. ASMM has had since 2004 its R&D laboratory in our Department and the reason for the
location is a need for deep collaboration with LIC.

LIC has worked hard and been successful in getting external funding for the research. During the period
2005-2010 12 projects funded by Academy of Finland, 9 projects funded by TEKES, 6 projects funded by
industry, 6 projects funded by EU, 1 project funded by ESA and 1 by Nordic MINT have been completed or
are in progress. More than 2/3 of the Laboratory personnel are constantly funded by external sources.

The societal impact of the research is high and it appears by many ways. The strong collaboration with
industry supports their R&D work and possibilities to grow and offer jobs in future. Patents are literal
proves from this collaboration and societal impacts.

Education of young people for the society is the most important task of University. Our approach to
educate people in modern materials and green processes answers to the needs of the society and industry.
Recently, Ministry of Education made a survey of the need of doctors in 2020. Chemistry, materials and
chemical engineering are expected to be fields where more doctors are needed. LIC answers to that
societal need.

Keywords: thin films, atomic layer deposition, green chemistry, catalysis, nanochemistry, materials
chemsitry, organometallic chemistry, electronic materials

6 QUALITY OF RC'S RESEARCH AND DOCTORAL TRAINING

Justified estimate of the quality of the RC's research and doctoral training at national and international
level during 2005-2010 (MAX. 2200 characters with spaces): The quality of the research and doctoral
training can be justified with three criteria: publications, research funding and need of doctors and their
placing in the job market.

The average impact factors of journals of our areas (based on ISI classification and 5-years average
numbers) are: Materials science: coatings and films 1.285 (16 journals), Chemistry, inorganic 1.99 (33
journals, 4 review journals excluded). The average impact factor of papers published by LIC in 2005-2009
has varied between 2.5 and 3 (390 publications) within the years. The numbers indicate that the quality of
the publications is well above the average level of their fields.

LIC has been very successful in receiving research funding from Academy of Finland and EU where the
competition is hard.
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In our areas the education level needed in R&D is high and industry prefers doctors over masters. The
number of doctors educated by LIC is considerable and their demand on the market indicates the relevance
and quality of the theses. ALD is an increasing research area world wide and the need of well educated
doctors is obvious. LIC is permanently asked for post docs for example by Harvard and Stanford universities,
several European universities, different IBM research laboratories, and other companies.

Comments on how the RC's scientific productivity and doctoral training should be evaluated (MAX. 2200
characters with spaces): In chemistry the scientific productivity is mainly evaluated by the quality and
quantity of original peer reviewed papers. Conference presentations and proceedings books are
significantly less important. Patents reflect the applicability of the research results but the ideas in patents
are published after some delay.

In publication strategy the main focus is in articles in highly-ranked international journals. The selection of
the journals depends on the topic and nature of the report. Categories are: papers of general interest,
papers of interest in own field (inorganic chemistry, thin films), papers focusing on more limited topic
(certain property of a material, special characterization technique). In selection of journals both the topic
(the reading audience) and the impact factors are taken in to account. The best possible international
journals are used. Conference proceedings books are used only when required by the conference
organizers. Review articles are written occasionally and as publication medium the journals are preferred.

The research in LIC is basic in nature but all topics have high industrial potential. Patentability of all new
discoveries is first considered and after protecting the rights the manuscripts are sent for publishing.
Annually 3-5 innovation announcements are made and 1-3 patent applications filed.



LIST OF RC MEMBERS

NAME OF THE RESEARCHER COMMUNITY:

Laboratory of Inorganic Chemistry (LIC) personnel 2005-2010

RC-LEADER M. Leskela
CATEGORY 1
Pl-status
(TUHAT, [Title of research and

Last name First name 29.11.2010) |teaching personnel Affiliation
1 |Ahmad Jahir Uddin doctoral candidate Department of Chemistry
2 |Aaltonen Titta doctoral candidate Department of Chemistry
3 |Aitola Erkki doctoral candidate Department of Chemistry
4 |Alen Petra doctoral candidate Department of Chemistry
5 |Al-Hunaiti Afnan doctoral candidate Department of Chemistry
6 |Al-Qaisi Feda doctoral candidate Department of Chemistry
7 |Axenov Kirill doctoral candidate Department of Chemistry
8 |Barry Sean professor Department of Chemistry
9 |Blanquart Timothe doctoral candidate Department of Chemistry
10 |Castro Pascal doctoral candidate Department of Chemistry
11 |Chernichenko Kostiantyn post doctoral researcher Department of Chemistry
12 |Elo Pertti doctoral candidate Department of Chemistry
13 |Feodorow Santeri doctoral candidate Department of Chemistry
14 |Figiell Pawell post doctoral researcher Department of Chemistry
15 |Farm Elina doctoral candidate Department of Chemistry
16 |Grafov Andriy X professor Department of Chemistry
17 |Grafova Iryna senior researcher Department of Chemistry
18 |Guo Hongfan post doctoral researcher Department of Chemistry
19 |Hatanp&a Timo doctoral candidate Department of Chemistry
20 |Heikkila Mikko doctoral candidate Department of Chemistry
21 |Hyvonen Helena doctoral candidate Department of Chemistry
22 |Hamalainen Jani doctoral candidate Department of Chemistry
23 |Harkdnen Emma doctoral candidate Department of Chemistry
24 |lhanus Jarkko doctoral candidate Department of Chemistry
25 |Kalmi Mikko doctoral candidate Department of Chemistry
26 |Kansikas Jarno Amanuensis Department of Chemistry
27 |Kariniemi Maarit doctoral candidate Department of Chemistry

Kemell Marianna X post doctoral researcher/university Department of Chemistry
28 lecturer
29 |Kervinen Kaisa doctoral candidate Department of Chemistry
30 |Kivekas Raikko senior researcher Department of Chemistry
31 |(Klinga Martti senior researcher Department of Chemistry
32 |Knapas Kjell doctoral candidate Department of Chemistry
33 |Kozlov Vasilij doctoral candidate Department of Chemistry
34 |Kukli Kaupo post doctoral researcher Department of Chemistry
35 |Lahtinen Petro post doctoral researcher Department of Chemistry
36 |Lankinen Mikko doctoral candidate Department of Chemistry
37 |Lappalainen Kristian doctoral candidate Department of Chemistry
38 |Leskeld Markku X professor Department of Chemistry
39 |Lindqvist Markus doctoral candidate Department of Chemistry
40 |Lindroos Seppo X university lecturer Department of Chemistry
41 |Miikkulainen Ville post doctoral researcher Department of Chemistry
42 |Mutikainen llpo senior researcher Department of Chemistry
43 |Méantymaki Mia doctoral candidate Department of Chemistry
44 |Nieger Martin X senior researcher Department of Chemistry
45 |Niinistd Jaakko post doctoral researcher Department of Chemistry
46 |Niskanen Antti doctoral candidate Department of Chemistry
47 |Pilvi Tero doctoral candidate Department of Chemistry
48 |Polamo Mika university lecturer Department of Chemistry
49 |Pore Viljami doctoral candidate Department of Chemistry
50 |Puranen Arto doctoral candidate Department of Chemistry
51 |Puukilainen Esa post doctoral researcher Department of Chemistry
52 |Pérssinen Antti doctoral candidate Department of Chemistry
53 |Rautiainen Sari doctoral candidate Department of Chemistry
54 |Repo Timo X Senior researcher/Professor Department of Chemistry
55 |Ritala Mikko X Professor Department of Chemistry
56 |Ryan Paul post doctoral researcher Department of Chemistry
57 |Raisanen Minna doctoral candidate/post doc Department of Chemistry
58 |Saarinen Heikki professor, dean Department of Chemistry
59 |(Salmi Leo doctoral candidate Department of Chemistry
60 |Santala Eero doctoral candidate Department of Chemistry
61 |Sarangal Anjali post doctoral researcher Department of Chemistry
62 |Sarnet Tiina doctoral candidate Department of Chemistry
63 |Sibaouh Ahlam doctoral candidate Department of Chemistry
64 |Sumerin Victor doctoral candidate Department of Chemistry
65 |Sundberg Markku X university lecturer Department of Chemistry
66 |Szilagyi Imre post doctoral researcher Department of Chemistry
67 |Talja Markku doctoral candidate Department of Chemistry




68 |Tomczak Yoann doctoral candidate Department of Chemistry
69 |Tupala Jere doctoral candidate Department of Chemistry
70 |Turpeinen Urho senior researcher Department of Chemistry
71 |Valo Jaana post doctoral researcher Department of Chemistry
72 |Vehkamaéki Marko doctoral candidate/post doc Department of Chemistry
73 |Vuorinen Sirpa doctoral candidate Department of Chemistry
74 |Yliheikkila Katariina doctoral candidate Department of Chemistry
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BACKGROUND INFORMATION

Name of the RC’s responsible person: Leskeld, Markku
E-mail of the RC's responsible person:
Name and acronym of the participating RC: Laboratory of Inorganic Chemistry, LIC

The RC’s research represents the following key focus area of UH: 1. Maailman perusrakenne, materiaalit ja
luonnonvarat — The basic structure, materials and natural resources of the physical world

Comments for selecting/not selecting the key focus area:

1 FOCUS AND QUALITY OF RC'S RESEARCH (MAX. 8800 CHARACTERS WITH SPACES)

e Description of the RC's research focus, the quality of the RC’s research (incl. key research
questions and results) and the scientific significance of the RC's research for the research
field(s).

1.1 RC research focus

Laboratory of Inorganic Chemistry (LIC) has selected two strategic research areas: (i) materials chemistry
— especially thin films, and (ii) green chemistry — especially organometallic chemistry and catalysis. In
thin film studies ALD — the Finnish origin chemical gas phase deposition technique is in main focus. In
catalysis the strategic selection is made in favor of homogeneous catalysis over heterogeneous one. The
research focus is mainly basic research in nature but both areas have strong industrial application
potentials. Close long-term collaboration with industry has been one strategic decision.

The scientific objectives of the thin film research are to understand and thereby better control the
surface chemistry of the growth processes as well as fundamental chemical and physical properties of
novel nanomaterials, and, based on this knowledge, develop new precursors and processes for materials
of an interest in the applied research. The goal of the applied research is to deposit films for different
applications and characterize their composition, structural, and functional properties. The ALD research
has resulted in several new processes for materials of a high interest in semiconductor and
optoelectronic industries.

A central research theme in the Catalyst group is the development of sustainable catalytic processes.
Novel in situ catalysts for the oxidation of alcohols in water solutions using molecular oxygen as oxidant
have been developed. The group is also studying catalytic processes to utilize CO2 as a starting material
for the production of chemicals. Recently very efficient catalytic methods to degrade lignocellulose
materials and metal-free hydrogenation of imines and enamines have been developed. Both can be
considered as scientific breakthroughs.

1.2 Quality of the research

The quality of the research can be justified with two criteria: publications, and research funding. The
average impact factors of journals of our areas (based on ISI classification and 5-years average numbers)
are: Materials science: coatings and films 1.285 (16 journals), Chemistry, inorganic 1.99 (33 journals, 4
review journals excluded). The average impact factor of papers published by LIC in 2005-2009 has varied
between 2.5 and 3 (390 publications) within the years. The numbers indicate that the quality of the
publications is well above the average level of their fields.
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The quality of the publications can be to certain extent estimate with the citations. The citations also tell
about the importance and popularity of the research field and also the visibility of the researchers. In
ALD research Leskel& (h-index 50) and Ritala (h-index 44) are world leaders both in amount of
publications (ISI topic Atomic Layer Deposition or Atomic Layer Epitaxy) and citations. Both are highly
cited scientists in the field of materials science. In green chemistry the papers are mainly published in
the best journals of the field and for example the hydrogen activation papers have attracted 30-40
citations annually.

LIC has been very successful in receiving research funding from Academy of Finland and EU where the
competition is hard. In the centre of excellence program of Academy of Finland catalyst group of LIC was
2002-2007 involved in Bio- and nanopolymers research group. In the present centre of excellence
competition LIC is in the second round. The title of the proposal is Finnish Centre of excellence in Atomic
Layer Deposition. In addition funding from TEKES and industry has been substantial and very important.

Academy of Finland organized recently the evaluation of chemistry research in Finland. The evaluation
was made not on departmental but laboratory base. In the report the international evaluation
committee concludes about LIC:

“The impressive performance of this unit and the effective way in which the various research areas
support each other leave little to be desired. This outstanding group should be strongly supported. A
decrease in the demands of bureaucracy would enable the unit to work more efficiently.” (Publications
of the Academy of Finland, 1/11, p. 55).

1.3 Scientific significance of the research

The research carried out in LIC is basic in nature but motivation comes from applications. The research
areas: new thin film materials for microelectronics, optics and energy applications as well as catalysis
and green chemistry are very interesting, challenging and scientifically significant. The topics to be
studied are very complicated and basic scientific problems have to be solved before applications can be
imagined. There is no border between basic and applied science.

The scientific significance of the research done is shown by publications in the best journals of the areas.
The external research funding, success in center of excellence program of Academy of Finland and
evaluation of chemistry research in Finland are other proofs from the high scientific significance.

e Ways to strengthen the focus and improve the quality of the RC's research.

The quality of research could be improved by increased international collaboration with top institutions,
and recruitment of top scientists from abroad also for permanent positions. Connections exist with the
international partners but resources for collaboration is the limiting factor. Solutions are looked from
European research programs and Center of Excellence funding. Several plans for new international
collaborations have been made in connection to the Center of Excellence application.

2 PRACTISES AND QUALITY OF DOCTORAL TRAINING (MAX. 8800 CHARACTERS WITH SPACES)

e How isdoctoral training organised in the RC? Description of the RC’s principles for recruitment and
selection of doctoral candidates, supervision of doctoral candidates, collaboration with faculties,
departments/institutes, and potential graduate schools/doctoral programmes, good practises and
quality assurance in doctoral training, and assuring good career perspectives for the doctoral
candidates/fresh doctorates.

The recruitment of PhD students differs depending on the funding. Different categories are: university
funding based PhD students (5 years), graduate school funding (4 years), Marie Curie network funding (3
2
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years), and project funding (1 to 4 years). In the case of university and graduate school positions
recruitment is based on open calls in newspapers and internet. In our graduate school of Inorganic
Materials Chemistry the open positions are called specially inside the five participating universities. In
Marie Curie network the positions are called open in EU web pages and information is circulated widely
in conferences etc. In cases of the shorter term project funding the recruitment is more based on the
information on available students from channels mentioned above.

Selections are made differently in each case. Applications for University positions are evaluated in a
recruitment committee and decided by the Department head. In the graduate school and Marie Curie
network the selections are made by the steering groups. The recruitment for short term projects is more
based on the PI. International recruitment is problematic since it is difficult to know the people and their
backgrounds only based on e-mail information. So far the international students have been recruited
based on the information and recommendations given by persons we know well.

Supervision is in general based on unofficial continuous daily basis discussions between students, post
docs and professors. If structures are considered for supervision LIC has a pyramidal structure from PhD
students to project leaders and further on to professors. In practical daily problems the PhD students
have a post doc/project leader in charge of supervision but professors are always available ready to
participate in supervision.

The research problems are discussed in weekly seminars. The first seminar hour is focusing thin films
and materials, and the second hour green chemistry and catalysis. Both contain two presentations: one
from experimental research and one from recent literature. Every student has to present two times a
year own results and two times tell recent development in his/her field in literature. At the end of the
seminar the topics are discussed and general situation and problems in the laboratory informed and
discussed. In addition, there are thematic subgroup meetings where specific topics are discussed. In
formal projects (Academy, Tekes, EU) which usually are consortium based there are separate research
meetings for exchanging results.

LIC is participating in doctoral training in a national graduate school of Inorganic Materials Chemistry
and a European Marie Curie training network. These schools provide summer schools, workshops and
research visits to the students. Many doctoral courses and seminars are also organized on Faculty and
Department level. Close location of Aalto University enables the mutual utilization of normal graduate
courses.

Most of the PhD students are funded by external money requiring project type of working. This is
beneficial for the training because the students learn reporting, get to know other research groups and
importantly are often in contact with companies and thereby learn the industry of their field. European
projects are very useful because there the students learn the reporting and collaboration in
international conditions. The project type working is a very good practice in PhD studies.

The quality of the doctoral training can be justified with two criteria: quality of publications, and need
and success of doctors in the job market. Large part of the research and publications are made by PhD
students and the papers are parts of their PhD thesis. The quality of publications was already discussed
in the first section. In materials chemistry and green chemistry the education level needed in industrial
R&D is high and in recruitment industry prefers doctors over masters. The number of doctors educated
by LIC is considerable and their demand on the market indicates the relevance and quality of the
education and theses. ALD is an increasing research area world wide and the need of well educated
doctorsis obvious. LIC is frequently asked for post docs for example by Harvard and Stanford
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universities, several European universities, different IBM research laboratories, and other companies in
Finland and abroad.

e RC’'sstrengths and challenges related to the practises and quality of doctoral training, and the actions
planned for their development.

Strengths:

Good infrastructure enabling world-class experimental research

Good funding situation making LIC large enough to fulfill the critical mass
Relevant research topics giving good motivation for the students

Close collaboration and contacts with industry which means funding, information from research needs,
and students getting familiar with industry

International visibility in research

Challenges:
The number of good students interested in making PhD thesis
Selection of good foreign students

Funding of PhD students with long enough periods

Action plan:

Keep the scientific quality and visibility high to attract good students

3 SOCIETAL IMPACT OF RESEARCH AND DOCTORAL TRAINING (MAX. 4400 CHARACTERS WITH SPACES)

e Description of how the RC interacts with and contributes to the society (collaboration with public,
private and/or 3rd sector).

The societal impact of the research made in LIC is high and it appears by many ways.

Education of young people for the society is the most important task of University. Our approach to
educate people in modern materials and green processes answers to the needs of the society and
industry. Recently, Ministry of Education made a survey of the need of doctors in 2020. Chemistry,
materials and chemical engineering are expected to be fields where more doctors are needed. LIC
answers exactly to that societal need. Also at the moment the graduates can easily find jobs indicating
the need of our chemists in the society.

Societal impact reveals in the strong collaboration with industry. The collaboration supports their R&D
work and possibilities to grow and offer jobs in future. Patents made by LIC researchers are literal
proves from this collaboration and societal impacts

The topics which are studied in LIC have high societal relevance. In ALD research microelectronics and
energy applications are the most actual ones. The energy research is aimed for environmental benign
and green energy, necessary for the future. The microelectronics research focuses on smaller, smarter,
ubiquitous systems necessary in the future society. The societal impact of these topics is obvious.

More specificly the societal impact of the ALD research is high both globally and in Finland. ALD has
developed to a key technology in silicon based microelectronics and employed by all major companies.



INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE
UNIVERSITY OF HELSINKI

RC-SPECIFIC STAGE 2 MATERIAL

However, the development of new chemistry and processes is made only by a half dozen groups world
wide. To stay in the road map in microelectronics set by ITRS requires the development of processes for
new thin film materials. The significance of ALD is growing perhaps even faster in areas other than
microelectronics, i.e. in nanotechnology, optics, energy materials, different coatings and passivation
layers, and catalysts. These give further motivations for basic ALD process development. In Finland ALD
is a very important technology. For three companies, ASM Microchemistry Oy, Beneq Oy and Picosun
Oy, ALD is the main business area, and for the display company Planar Systems Oy it is the key
manufacturing technology. Volatec Oy is a small precursor supplier for ALD and CVD. Basic academic
research is very useful and important for these companies. The constant supply of highly trained
graduates of different degrees is also of an importance for these companies. In Finnish nanotechnology
research programs ALD was identified as a key technology.

Green chemistry is an important aspect to be taken in account in all chemistry research. The 12
principles of green chemistry should guide all chemistry research and industrial production to minimize
all environmental harms and save energy and resources. Green chemistry in LIC is focusing on
development of catalytic processes and studies of biological raw materials for fuels and high added
value chemicals. Catalysis aims to atomic economy, more efficient processes and mild and
environmentally friendly process conditions. The societal impact is huge when processes developed
according to the green chemistry principles are introduced in industry. Examples of the green chemistry
topics in LIC are: non-metal containing hydrogenation ¢

Ways to strengthen the societal impact of the RC’s research and doctoral training.

LIC could be still more visible in Finnish society. Due to heavy research and teaching load there has not
been too much time for writing articles for the public, take part in discussions.

4 INTERNATIONAL AND NATIONAL (INCL. INTERSECTORAL) RESEARCH COLLABORATION AND RESEARCHER
MOBILITY (MAX. 4400 CHARACTERS WITH SPACES)

o Description of the RC’s research collaborations and joint doctoral training activities and how the RC
has promoted researcher mobility.

LIC is densely networked inside University: strong collaboration inside Department of Chemistry, long-
time partnering with Department of Physics and member of Helsinki Functional Imaging Center (HFIC).
LIC is also networked with all Finnish universities having science or engineering faculties. The
collaboration with Finnish research institutes and companies is active. LIC has or has recently had
sponsored research agreements with several foreign companies from which ASM Microchemistry
(ASMM) is the most important one. ASMM has had since 2004 its R&D laboratory in our Department
and the reason for the location is a need for deep collaboration with LIC. EU projects form an important
international collaboration. At the moment three research projects are participated.

LIC is an active partner in both domestic and international researcher training. The graduate students in
LIC are members of the national graduate school on Inorganic Materials Chemistry. The graduate school
offers many courses and summer schools and supports visits to abroad. Good relations and close
location to Otaniemi campus of Aalto University has enabled close teaching collaboration with Aalto.
The students take courses from Aalto and vice versa. The research collaboration with Aalto University
and VTT in many Academy of Finland and Tekes projects further tightens the common research training.

International collaboration forms an important part of the researcher training and this has been done
via EU funded projects and networks and via collaboration with foreign universities and companies. It is
common for LIC PhD students to spend some months in foreign universities while doing the thesis. LIC
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participates in a Marie-Curie training network (ENHANCE - New materials: Innovative concepts and their
fabrication, integration and characterization) with 7 partners and 6 associate partners. An application
has been sent to NSF for Integrative Graduate Education and Research Traineeship (IGERT) program
with University of Colorado. This program will allow mutual visits of graduate students of the two
universities. In addition LIC has DAAD-Academy of Finland exchange programs with Munich Technical
University (15 years) and University of Stuttgart (2 years). Close collaboration with Munich Technical
University appears also in the visiting professor position of Timo Repo. LIC has during the years
constantly participated in COST projects. At the moment we are participating in one project on
multiferroic materials.

e RC'sstrengths and challenges related to research collaboration and researcher mobility, and the
actions planned for their development.

Strengths:

A lot of collaboration via domestic and international projects
Close collaboration with industry and top universities
Special mobility projects (Marie Curie, DAAD, IGERT, COST)

Challenges:
Keeping project amount and funding at high level
Keeping position as world class research group and wanted partner for projects

Increase the number of students in mobility programs

Actions planned:
Active participation in research program planning
Active contacts to research groups for looking new research projects

Activity in application and planning of new mobility projects, international schools etc.

5 OPERATIONAL CONDITIONS (MAX. 4400 CHARACTERS WITH SPACES) J

e Description of the operational conditions in the RC's research environment (e.g. research
infrastructure, balance between research and teaching duties).

LIC is one of the 7 laboratories in Department of Chemistry. The Laboratory has 3 professors, 5 lecturers,
1 senior researcher, 11 post docs, 26 PhD student, 5 MSc students, 4 technical staff, 55 together. The
laboratory contains only a few research groups which have their own targets but have same scientific
basis and thereby nicely complete each other.

The infrastructure is excellent for the research topics of the Laboratory. Schlenk lines and glove boxes
allow the synthesis and handling of metalorganic compounds aimed for catalysis and thin film
precursors. Structures of metal complexes can be verified by X-ray diffraction, NMR, IR, and MS
techniques. Results of catalytic reactions can be verified with different chromatographic methods (GC-
MS, HPLC, GPC). Volatility of ALD precursors is studied by TGA techniques.

Thin films are made by different techniques in LIC: from gas-phase by ALD and evaporation, from
solution by electrodeposition, SILAR (Successive lonic Layer Adsorption and Reaction) and sol-gel
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technique. At present there are 9 ALD reactors in LIC. One of reactors is equipped with a unique
combination of a quadrupole mass spectrometer (QMS) and quartz crystal microbalance (QCM) for in
situ reaction mechanism studies. For SILAR, there is one homemade versatile reactor. For
electrodeposition and other electrochemical processing there are two set-ups controlled by
potentiostats with cyclic voltammetry capabilities. Spin and dip-coaters are available for sol-gel thin film
deposition. An electron beam evaporator completes the set of film deposition techniques. An
electrospinning system has been made for nanofiber preparation.

Teaching:

The Laboratory of Inorganic Chemistry takes care of the teaching of general chemistry for all chemistry
and non-chemistry students both in Kumpula and Viikki campuses. Since the teaching involves
laboratory works the load is heavy. The Laboratory takes care of teaching of inorganic chemistry at all
levels (BSc, MSc and PhD). The advanced courses range from materials chemistry to green chemistry and
modeling, the total number of courses being more than 20. All 3 professors have lecture courses in
every teaching period, senior lecturers have both lectures and laboratory courses to teach around the
year. Post docs and PhD students participate in laboratory teaching. The number of PhD students is 25
causing a lot of supervising work for the senior scientists.

Administration:

The personnel takes part in the University administration at all levels. Saarinen was the dean of the
Faculty in 1998-2007. Leskel& was a member of scientific board and research fund committee of the
University (2004-6), a member in the scientific board of the Faculty and the infrastructure working group
(2007-2009).Currently he is a member of University board. Ritala has been and is a member of the board
of Faculty of Science and the Department of Chemistry (2007-). He is also the vice-chairman of the
Department and represents chemistry in the scientific board of the Faculty and the infrastructure
working group. Repo was the vice-chair of the Department (2007-2009). Now he is a member in the
committee of studies and in the committee of alumni of the Faculty. He is also a vice-member of the
board of the Department.

RC’s strengths and challenges related to operational conditions, and the actions planned for their
development.

Strengths:
Infrastructure in the Laboratory and Department

Infrastructure (facilities in other departments, library, IT-facilities) of Kumpula campus, which is the
largest science campus in Finland

Close collaboration with industry

Challenges:
Keeping the infrastructure at good level

To be able to hire best people

Actions planned:
Active participation in domestic infrastructure (HFIC, Micronova, Nanotechnology Center of Finland)
Proposals for Academy and University concerning infrastructure

Keeping of scientific level as high as possible to be an attractive group for best students
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6 LEADERSHIP AND MANAGEMENT IN THE RESEARCHER COMMUNITY (MAX. 4400 CHARACTERS WITH SPACES) J

o Description of the execution and processes of leadership in the RC, how the management-related
responsibilities and roles are distributed in the RC and how the leadership- and management-related
processes support high quality research, collaboration between principal investigators and other
researchers in the RC, the RC’s research focus and strengthening of the RC’s know-how.

In leadership the main idea is to strengthen the inner motivation of the students in the studies and
research. The nature of the leadership can be considered as motivation and value leadership. The
learning of values (high scientific level, ethics, equality, culture of hard working etc) is very important, in
particular in LIC where we have multinational and -cultural (people from about 10 different countries)
personnel.

The management is mainly carried out by the professors. The head of the laboratory is responsible on
the resources given by the Department. Each professor has their own project funding. In projects the
principal (responsible) investigator is responsible for the management and leadership. The younger
doctors are encouraged to apply research money and once they receive it they helped and educated in
leading and managing their projects.

The creation of new projects and plans for funding applications are first made in common with
professors and senior researchers. That planning also covers the first steps in managing (planning,
organizing). If a project is started which means funding has been received, the final actions in managing
(directing and controlling) are then made by the principal investigator in charge.

Collaboration with different projects and Pls must be close since in experimental research the
equipment are common and in disposal of every researcher. On the other hand, the equipment
selection determines in large extent what kind of research can be done and what type of research
projects can be accepted. There must be synergy between the projects and the skills of Pls, otherwise
there is no value of the critical mass. In management actions all sides of the research are planned: the
topics of the projects, the equipment needed and persons and skills needed.

The research topics, vision and mission of Laboratory are discussed daily in informal meetings and more
formal in group and Laboratory meetings. The judging of areas where to go and where not to go is
constant as is the thinking what know-how we need. In know-how the question is all the time should we
get the know-how in-house or are collaboration actions enough.

e RC'sstrengths and challenges related to leadership and management, and the actions planned for
developing the processes.

Strengths:
Number of senior researchers is reasonably high
Good collaboration between Pls

Management has so far been successful and the plans and vision made have been fulfilled.

Challenges:
High number of short term projects requires a lot of management efforts

Education of young doctors to Pls
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Getting projects for young doctors

Action plans:
Try to get longer lasting projects

Giving more leadership and management responsibilities to young doctors

7 EXTERNAL COMPETITIVE FUNDING OF THE RC

e Listing of the RCs external competitive funding, where:
- the funding decisions have been made during 1.1.2005-31.12.2010, and
- the administrator of the funding is/has been the University of Helsinki

o Academy of Finland (AF) - total amount of funding (in euros) AF has decided to allocate to the RC
members during 1.1.2005-31.12.2010: Leskela 2236000, Ritala 280000, Repo 610000, Nieger 466000,
Kemell 129000, Niini

e Finnish Funding Agency for Technology and Innovation (TEKES) - total amount of funding (in euros)
TEKES has decided to allocate to the RC members during 1.1.2005-31.12.2010: Leskel& 1 109 000, Repo
124000

e European Union (EV) - total amount of funding (in euros) EU has decided to allocate to the RC members
during 1.1.2005-31.12.2010: Leskela 833 000, Ritala 732 000, Repo 275 000

e European Research Council (ERC) - total amount of funding (in euros) ERC has decided to allocate to the
RC members during 1.1.2005-31.12.2010:

e International and national foundations — names of international and national foundations which have
decided to allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their
funding (in euros).

- names of the foundations:

- total amount of funding (in euros) from the above-mentioned foundations:

¢ Other international funding - names of other international funding organizations which have decided to
allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in
euros).
- names of the funding organizations: Several companies: Qimonda, OminiPV, Air products, BSI

- total amount of funding (in euros) from the above-mentioned funding organizations: 417 000

e Other national funding (incl. EVO funding and Ministry of Education and Culture funded doctoral
programme positions) - names of other national funding organizations which have decided to allocate
funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in euros).

- names of the funding organizations: Several companies: ASM Microchemistry, Kemira, Neste Oil,
Metorex, Picosun, Beneq
- total amount of funding (in euros) from the above-mentioned funding organizations: 2 175 000
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8 RC’S STRATEGIC ACTION PLAN FOR 2011-2013 (MAX. 4400 CHARACTERS WITH SPACES) J

o Description of the RC’s future perspectives in respect to research and doctoral training.

The aim of the Laboratory is to keep its position as the number one Finnish inorganic chemistry
laboratory. Also the aim is to keep worldwide leading position in ALD chemistry and strengthen the
know-how and position in green (catalyst) chemistry. There is a need to increase international
collaboration and increase the number of foreign students and staff members. Especially foreign senior
scientists are needed and all possible ways (University funded position, FiDiPro- and FiDi fellow-systems,
EU funding) to help in this issue are looked for.

Materials research is a multidisciplinary area which is strongly present in Kumpula campus, in Viikki and
Meilahti campuses at UH and Aalto University. The strengthening of materials research in whole Helsinki
metropolis area is needed. The collaboration between different disciplines may bring breakthroughs and
biomaterials form a good example from these potential areas. Materials research is also a priority area
of Faculty of Science and LIC wants to be one of the key players in the Faculty. A centre of excellence
proposal for Academy of Finland is in progress and the second round interview was February 9, 2011.
The proposal is made together with the Accelerator Laboratory at Physics Department and VTT
Microelectronics and nanosystems group under the title: Finnish Centre of excellence in Atomic Layer
Deposition.

Research of the laboratory in the two strategic areas of materials chemistry and green chemistry has
been evolutionary in the past two decades and will surely be that also in the future. The laboratory will
maintain and deepen its fundamental strengths in the chosen core topics and apply those in new areas.
The choice of the application areas will unavoidably be affected by the directions of public funding and
interests of industry. Without doubt, clean energy solutions as well as other topics related to sustainable
development will gain increasing role. Medical materials and other solutions improving human well-
being will likely capture increasing attention.

Federation of Finnish Chemical Industries commented (Febr. 7, 2011) the evaluation of chemistry
research made by Academy of Finland and emphasized that basic research should be supported and in
catalysis in particular. Catalyst research is in our focus but we will strengthen its role in the strategy.

In doctoral training common domestic graduate school and international networking are continued and
strengthened. The role of international students as well as post docs will be increased. The doctoral
studies need longer term funding so that full time studies can be guaranteed for the students to be sure
that the topic does not need be changed while the funding source changes.

9 SHORT DESCRIPTION OF HOW THE RC MEMBERS HAVE CONTRIBUTED TO THE COMPILATION OF THE STAGE 2
MATERIALS (MAX. 1100 CHARACTERS WITH SPACES).

The procedure of the evaluation has been presented in the meeting of the personnel of LIC as well as in
meetings of the topical research groups. Each member was asked to give all the data information
needed in the writing process.

The draft version of the text was made by the RC leader. The text was distributed to all Pls in the RC to
make comments and additions. With discussions and iteration process the final form of the text was
completed.

10
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1 Analysis of publications

- Associated person is one of Jahir Uddin Ahmad , Erkki Tapio Aitola , Petra Johanna Alen, Afnan Al-Hunaiti , afnan.al-
hunaiti@helsinki.fi, Fedaa Al-Qaisi , Kirill Axenov, Timothee Blanquart , Pascal Castro, Kostiantyn
Chernichenko , Pertti Elo , Santeri Feodorow , Elina Farm ,
Andriy Grafov , Iryna Grafova , Hongfan Guo , Timo Tapio
Hatanpaa , Mikko Heikkila , Helena Kristiina Hyvonen , Jani Hamalainen ,
Emma Harkénen , Jarkko Ihanus , Jarno Kansikas ,
Maarit Kariniemi , Marianna Leena Kemell , Kaisa Pauliina Kervinen, Raikko T | Kivekas, Martti Klinga, Kijell
Johan Patrik Knapas , Vasilij Kozlov , Kaupo Kukli, Petro Lahtinen, Mikko Lankinen ,
Kristian Paivio Lappalainen, Markku Leskela , Markus Lindqvist , Seppo Lindroos
s Ville Miikkulainen , llpo Mutikainen , Miia Mantymaki ,
Martin Nieger , Jaakko Niinisto , Antti Niskanen, Tero Pilvi ,
Mika Tapio Polamo , Viljami Pore , Arto Juhani Puranen , Esa Puukilainen ,
Antti Tapani Parssinen , Sari Rautiainen , Timo Repo,
Mikko Ritala , Paul William Ryan, Minna Raiséanen , Heikki Saarinen , Leo Salmi,
Eero Santala , Tiina Sarnet , Victor Sumerin , Markku Sundberg ,
Imre Miklos Szilagyi , Markku Talja , Yoann Tomezak ,
Jere Tupala, Urho Turpeinen, Jaana Valo, Marko Vehkamaki , Sirpa Elina Vuorinen ,

Katariina Yliheikkila

Publication Year

Total Count 2005 -

Publication type 2005 2006 2007 2008 2009 2010

Al Refereed journal article 64 64 93 7 85 71 454
A2 Review in scientific journal 1 2 1 1 3 8
A3 Contribution to book/other compilations (refereed) 1 1 3 1 6
A4 Article in conference publication (refereed) 7 3 7 4 11 4 36
B3 Unrefereed article in conference proceedings 1 1 2 4
C2 Edited book, compilation, conference proceeding or special issue of 1 1
journal

D1 Atrticle in professional journal 1 1
D2 Atrticle in professional hand or guide book or in a professional data 1 1

system, or text book material

D5 Text book or professional handbook or guidebook or dictionary 1 2 1 2 1 7

H1 Patents 1 6 4 11
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2 Listing of publications

Al Refereed journal article

2005

Aaltonen, T, Ritala, M, Leskeld, M 2005, 'ALD of rhodium thin films from Rh(acac)(3) and oxygen', Electrochemical and Solid-State
Letters, vol 8, no. 8, pp. C99-C101.

Aitola, E, Surakka, M, Repo, T, Linnolahti, M, Lappalainen, K, Kervinen, K, Klinga, M, Pakkanen, T, Leskel&, M, Aitola, E 2005,
‘Polymerization of ethene with zirconocene catalysts: an experimental and quantum chemical study of the influence of para-substituent
in benzyl in bis {eta(5) (1-benzyl)indenyl} zirconium dichlorides’, Journal of Organometallic Chemistry, vol 690, no. 3, pp. 773-783.

Alén, P, Ritala, M, Arstila, K, Keinonen, J, Leskela, M 2005, 'Atomic layer deposition of molybdenum nitride thin films for Cu
metallizations', Journal of the Electrochemical Society, vol 152, no. 2, pp. G361-G366.

Alén, P, Ritala, M, Arstila, K, Keinonen, J, Leskeld, M 2005, The growth and diffusion barrier properties of atomic layer deposition NbNx
thin films', Thin Solid Films, vol 491, no. 1-2, pp. 235-241.

Arca, M, Azimi, G, Demartin, F, Devillanova, FA, Escriche, L, Garau, A, Isaia, F, Kivekas, R, Lippolis, V, Muns, V, Perra, A, Shamsipur,
M, Sportelli, L, Yari, A 2005, 'Complexes of Cu-Il with mixed-donor phenanthroline-containing macrocycles: analysis of their structural,
redox and spectral properties in the context of Type-1 blue copper proteins biomimetic models’, Inorganica Chimica Acta, vol 358, no.
7, pp. 2403-2412.

Axenov, KV, Klinga, M, Leskela, M, Repo, T, Leskela, M 2005, 'Bis(amido)cyclodiphosph(lll)azane Hafnium Complexes and Their
Activation by Tris(perfluorophenyl)borane’, Organometallics, vol 24, no. 6, pp. 1336-1343.

Casellas, H, Gamez, P, Reedijk, J, Mutikainen, I, Turpeinen, U, Masciocchi, N, Galli, S, Sironi, A 2005, 'Moisture-triggered 1,3,5-
triazine-based cull molecular switch: A combined X-ray single-crystal and powder diffraction study’, Inorganic Chemistry, vol 44, no.
22, pp. 7918-7924.

Castro, PM, Lahtinen, P, Axenov, K, Viidanoja, J, Kotiaho, T, Leskela, M, Repo, T 2005, 'Activation of 2,6-Bis(imino)pyridine Iron(ll)
Chloride Complexes by Methylaluminoxane: An Electrospray lonization Tandem Mass Spectrometry Investigation’, Organometallics,
vol 24, no. 15, pp. 3664-3670.

Castro, PM, Lankinen, MP, Leskela, M, Repo, T 2005, ‘Polymerisation of acrylates catalysed by methylaluminoxane activated ditertiary
phosphine complexes of iron and cobalt dichlorides’, Macromolecular Chemistry and Physics, vol 206, no. 11, pp. 1090-1097.

Colacio, E, Debdoubi, A, Kivekéas, R, Rodriguez, A 2005, 'Multidimensional cyanide-bridged heterometallic Fe-1I-Cu-I and homometallic
Cu-I coordination polymers from solvothermal reactions involving either K-3[Fe(CN)(6)] or KCN as the source of cyanide anions',
European Journal of Inorganic Chemistry, vol 2005, no. 14, pp. 2860-2868.

Driessen, WL, Rehorst, D, Reedijk, J, Mutikainen, |, Turpeinen, U 2005, ‘Copper(ll) compounds of some rigid dinucleating bis-amine-bis-
imidazole ligands', Inorganica Chimica Acta, vol 358, no. 7, pp. 2167-2173.

Duefias, S, Castan, H, Garcia, H, Barbolla, J, Kukli, K, Aarik, J, Ritala, M, Leskela, M 2005, 'Electrical characterization of hafnium oxide
and hafnium-rich silicate films grown by atomic layer deposition’, Microelectronics Reliability, vol 45, no. 5-6, pp. 949-952.

Duefias, S, Castan , H, Garcia, H, Barbolla, J, Kukli, K, Ritala, M, Leskel&, M 2005, ‘Comparative study on electrical properties of
atomic layer deposited high-permittivity materials on silicon substrates', Thin Solid Films, vol 474, no. 1-2, pp. 222-229.

Frey, S, Kemell, M, Carstensen, J, Langa, S, Fdll, H 2005, 'Fast pore etching’, Physica Status Solidi. A, Applied Research, vol 202,
no. 8, pp. 1369-1373.

Gamez, P, van Albada, GA, Mutikainen, I, Turpeinen, U, Reedijk, J 2005, 'Crystal packing driven by metal-ligand interactions, hydrogen
bonds, pi-pi stacking and anion-pi stacking’, Inorganica Chimica Acta, vol 358, no. 6, pp. 1975-1980.

Gamez, P, Albada, GAV, Mutikainen, |, Turpeinen, U, Reedijk, J 2005, ‘Crystal packing driven by metalijligand interactions, hydrogen
bonds, [pi]-[pi] stacking and anion-[pi] stacking’, Inorganica Chimica Acta, vol 358, no. 6, pp. 1975-1980.

Harjuoja, J, Hatanpaa, T, Vehkamaki, M, Vayrynen, S, Putkonen, M, Niinistd, L, Ritala, M, Leskela, M, Rauhala, E 2005, 'New approach
to the ALD of Bismuth silicates: Bi(CHSiMe) acting as a precursor for both Bismuth and silicon’, Chemical Vapor Deposition, vol 11,
no. 8-9, pp. 362-367.

Hyvénen, H, Orama, M, Alen, P, Saarinen, H, Aksela, R, Paren, A 2005, ‘Complexation of N-tris[(1,2-dicarboxyethoxy)ethylJamine with
Ca(ll), Mn(ll) and Zn(ll) in aqueous solution', Journal of Coordination Chemistry, vol 58, no. 13, pp. 1115-1125.

lhanus, J, Lankinen, MP, Kemell, M, Ritala, M, Leskel&d, M 2005, 'Aging of electroluminescent ZnS:Mn Thin Films Deposited by Atomic
Layer Deposition Processes', Journal of Applied Physics, vol 98, no. 11, pp. 113526.

Jones, AC, Aspinall, HC, Chalker, RR, Potter, RJ, Kukli, K, Rahtu, A, Ritala, M, Leskela, M 2005, 'Recent developments in the MOCVD
and ALD of rare earth oxides and silicates', Materials Science and Engineering B: Advanced Functional Solid-state Materials, vol
118, no. 1-3, pp. 97-104.
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Kannappan, R, Tanase, S, Mutikainen, I, Turpeinen, U, Reedijk, J 2005, 'Square-planar copper(ll) halide complexes of tridentate ligands
with [pi-pi] stacking interactions and alternating short and long Cu --- Cu distances', Inorganica Chimica Acta, vol 358, no. 2, pp. 383-
388.

Kemell, M, Pore, V, Ritala, M, Leskeld, M, Linden, M 2005, 'Atomic layer deposition in nanometer-level replication of cellulosic
substances and preparation of photocatalytic TiO/cellulose composites’, Journal of the American Chemical Society, vol 127, pp.
14178-14179.

Kervinen, K, Korpi, H, Mesu, JG, Soulimani, F, Repo, T, Rieger, B, Leskela, M, Weckhuysen, BM 2005, 'Mechanistic insights into the
oxidation of veratryl alcohol with Co(salen) and oxygen in aqueous media: An in-situ spectroscopic study', European Journal of
Inorganic Chemistry, no. 13, pp. 2591-2599.

Kettunen, M, Vedder, C, Brintzinger, H, Mutikainen, |, Leskeld, M, Repo, T 2005, 'Alternative Coordination Modes in Palladium(ll)-
Diimino-Bispyridine Complexes with an Axially Chiral Biphenyl Backbone', European Journal of Inorganic Chemistry, no. 6, pp. 1081-
1089.

Korpi, H, Polamo, M, Leskeld, M, Repo, T 2005, 'Bis(pyridine-2-carboxaldehyde oxime)copper(ll) sulphate as catalyst precursor in the
oxidation of veratryl alcohol by dioxygen', Inorganic Chemistry Communications, vol 8, no. 12, pp. 1181-1184.

Kukli, K, Aaltonen, T, Aarik, J, Lu, J, Ritala, M, Ferrari, S, Harsta, A, Leskeld, M 2005, 'Atomic layer deposition and characterization of
HfO2 films on noble metal film substrates’, Journal of the Electrochemical Society, vol 152, no. 7, pp. F75-F82.

Kukli, K, Aarik, J, Uustare, T, Lu, J, Ritala, M, Aidla, A, Pung, L, Harsta, A, Leskeld, M, Kikas, A, Sammelselg, V 2005, 'Engineering
structure and properties of hafnium oxide films by atomic layer deposition temperature’, Thin Solid Films, vol 479, no. 1-2, pp. 1-11.

Kukli, K, Ritala, M, Pilvi, T, Aaltonen, T, Aarik, J, Lautala, M, Leskel&d, M 2005, 'Atomic layer deposition rate, phase composition and
performance of HfO2 films on noble metal and alkoxylated silicon substrates', Materials Science and Engineering B: Advanced
Functional Solid-state Materials, vol 118, no. 1-3, pp. 112-116.

Kukli, K, Pilvi, T, Ritala, M, Sajavaara, T, Lu, J, Leskel&d, M 2005, 'Atomic layer deposition of hafnium dioxide thin films from hafnium
tetrakis(dimethylamide) and water', Thin Solid Films, vol 491, pp. 328-338.

Lahtinen, P, Lankinen, E, Leskeld, M, Repo, T 2005, 'Insight into copper oxidation catalysts: kinetic, catalytic active species and their
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Balduccii, G, Ciccioli, A, De Maria, G, Hodaj, F, Rosenblatt, GM, Leskela, M 2009, 'Teaching high-temperature materials chemistry at
university’, Pure and Applied Chemistry, vol 81, pp. 299-338.

Ikkala, O, Ras, RHA, Houbenov, N, Ruokolainen, J, Paakkd, M, Laine, J, Leskela, M, Berglund, LA 2009, 'Solid state nanofibers based
on self-assemblies: from cleaving from self-assemblies to multilevel hierarchical constructs', Faraday Discussions, vol 143, pp. 95-107.

Niinistd, J, Kukli, K, Heikkila, M, Ritala, M, Leskela, M 2009, 'Atomic layer deposition of high-k oxides of the group 4 metals for memory
applications', Advanced Engineering Materials, vol 11, no. 4, pp. 223-234.

A3 Contribution to book/other compilations (refereed)

2006

Kukli, K, Ritala, M, Leskel&, M 2006, 'Impact of Atomic Layer Deposition Chemistry to the Quality of High-Permittivity Metal Oxide Thin
Solid Films ', in S Duefias, H Castan (eds), New Materials and Processes for Incoming Semiconductor Technologies, Transworld
Research Network, Trivandrum, Kerala, India, pp. 1-40.

2007

Niinistd, J, Paivasaari, J, Myllymaki, P, Dezelah, C, Winter, CH, Putkonen, M, Nieminen, M, Niinistd, L 2007, 'Atomic layer deposition of
rare earth oxides', in M Fanciulli, G Scarel (eds), Rare Earth Oxide Thin Films. Growth, Characterization, and Applications., Topics
in applied physics, vol. 106, Springer, Berlin, pp. 15-32.

2008

Grafov, A 2008, 'Russian translation of terms and Russian key', in A Grafov, E Mano (eds), Nine Language Dictionary of Polymers
and Composites, John Wiley & Sons cop., Hoboken.

Grafov, A, Mano, E 2008, 'English terms', in A Grafov, E Mano (eds), Nine Language Dictionary of Polymers and Composites, John
Wiley & Sons cop., Hoboken.

Ritala, M, Niinistd, J 2008, 'Atomic layer deposition’, Chemical vapour deposition, Royal Society of Chemistry, Cambridge, pp. 158-
206.

2009

Lindroos, S, Leskeld, M 2009, 'Successive lonic Layer Adsorption and Reaction (SILAR) and Related Sequential Solution-Phase
Deposition Techniques', in DB Mitzi (ed.), Solution Processing of Inorganic Materials, Wiley, Hoboken, New Jersey, pp. 239-282.

A4 Article in conference publication (refereed)

2005

Aaltonen, T, Ritala, M, Leskel&, M 2005, 'Atomic Layer Deposition of Noble Metals', in Proceedings of Advanced Metallization
Conference 2004, pp. 663-667 MRS Conference Proceedings Series, vol. 20.

Alen, P, Ritala, M, Leskel&, M 2005, 'Atomic Layer Deposition of Molybdenum Nitride Films', in Advanced Metallization Conference
2004 (AMC 2004), pp. 763-768 MRS Conference Proceedings Series, vol. 20.

Duefias, S, Castan, H, Garcia, H, Barbolla, J, Kukli, K, Ritala, M, Leskela, M 2005, 'Electrical characterization of atomic-layer-deposited
hafnium silicate for alternative gate dielectric application’, in 2005 Spanish Conference on Electron Devices: Proceedings, pp. 45-48

Duefias, S, Castan, H, Garcia, H, Barbolla, J, Kukli, K, Aarik, J, Ritala, M, Leskel&d M 2005, 'A comparative study of atomic layer
deposited advanced high-k dielectrics’, in 2005 Spanish Conference on Electron Devices, pp. 29-32.

Kozlov, V, Leskela, M, Sipila, H 2005, '‘Annealing and characterisation of TIBr crystals for detector applications’, in 6th International
Workshop on Radiation Imaging Detectors - Radiation Imaging Detectors 2004 , pp. 200-204.

Laakkonen, P, Turunen, J, Pietarinen, J, Siitonen, S, Laukkanen, J, Jefimovs, K, Orava, J, Ritala, M, Pilvi, T, Tuovinen, H, Ventola, K,
Vallius, T, Kaipiainen, M, Kuittinen, M 2005, 'Diffractive optics in industry and research: novel components for optical security systems',
in Optical Security Systems (Proceedings Volume) / Editor(s): Zbigniew Jaroszewicz; Sergei Y. Popov; Frank Wyrowski. - SPIE-
The International Society for Optical Engineering, 2005, pp. art no 595402.
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Leskeld, M, Aaltonen, T, Hamalainen, J, Niskanen, AJ, Ritala, MK 2005, 'Atomic Layer Deposition of Metal Thin Films', in EUROCVD-
15: Fifteenth European Conference on Chemical Vapor Deposition, pp. 545-554.

2006

Duefias, S, Castan, H, Garcia, H, Bail6n, L, Kukli, K, Ritala, M, Leskel&d, M 2006, 'Electrical Defects in Atomic Layer Deposited HfO2
Films on Silicon: Influence of Precursor Chemistries and Substrate Treatment ', in NATO Science Series Il : Mathematics, Physics
and Chemistry , pp. 287-298 .

Kozlov, V, Leskela, M, Kemell, M, Sipila, H 2006, Effects of polishing and etching on TIBr single crystals,, Paper presented at 7th
International Workshop on Radiation Imaging Detectors, Grenoble, France. 04. - 07. July, 2005. Nuclear Instruments & Methods in
Physics Research. Section A: Accelerators, Spectrometers, Detectors, and Associated Equipment 563 1 ELSEVIER BV.

Kukli, K, Duefias, S, Castan, H, Garcia, H, Barbolla, J, Aarik, J, Aidla, A, Ritala, M, Leskel&, M 2006, 'Disordered Structure and Density
of Gap States in High-Permittivity Thin Solid Films', in Defects in High-k Gate Dielectric Stacks: Nano-Electronic Semiconductor
Devices, pp. 123-134 NATO Science Series Il. Mathematics, Physcis and Chemistry, vol. 220.

2007

Duefias, S, Castan, H, Garcia, H, Gémez , A, Bailén, L, Kukli, K, Hatanpa, T, Lu, J, Ritala, M, Leskela, M 2007, Study of Atomic Layer
Deposited Gadolinium Oxide Thin Films on Silicon,, Paper presented at 2007 MRS Spring Meeting, San Francisco, United States.
09. - 13. April, 2007. Materials Research Society Symposia Proceedings 996 NORTH-HOLLAND..

Duefias, S, Castan, H, Garcia, H, Bail6n, L, Kukli, K, Ritala, M, Leskel&d, M 2007, 'Electrical Characterization of High-k Dielectrics by
Means of Flat-Band Voltage Transient Recording’, in Materials Research Society Symposium Proceedings , pp. 169 -174.

Kozlov, V, Kemell, M, Vehkamaki, M, Leskela, M 2007, 'Degradation effects in TIBr single crystals under prolonged bias voltage', in 8th
International Workshop on Radiation Imaging Detectors , pp. 10-14.

Kozlov, V, Leskela, M, Vehkamaki, M, Sipila, H 2007, 'Effects of metallisation on T1Br single crystals for detector applications', in 7th
International Conference on Position-Sensitive Detectors , pp. 212-215.

Leskela, M, Kemell, M, Lautala, M, Pilvi, T, Pore, V, Santala, E, Ritala, M 2007, ‘Atomic layer deposition in nanotechnology applications',
in Abstracts of Papers: 234th ACS National Meeting, pp. INOR-413.

Leskela, M, Kemell, M, Pore, V, Santala, E, Ritala, M 2007, 'Photocatalytic nanofibers and nanotubes made by atomic layer deposition.',
in Abstracts of Papers, 233rd ACS National Meeting, pp. INOR-028.

Makela, JM, Keskinen, H, Aromaa, M, Hupa, L, Piispanen, M, Deppert, K, Persson, S, Lang, M, Gunnarsson, G, Pimenoff, J, Kronberg,
T, Pore, V, Ritala, M, Raulio, M, Salkinoja-Salonen, MS, Airaksinen, VM 2007, ‘A Nordic Project on Enhanced Functionality of Self-
cleaning and Antibacterial Surface Coatings (FUNCOAT)', in 10th International Conference and Exhibition of European Ceramic
Society, Berlin 2007, Extended Abstracts: Proceeding.

2008

Chen, T, Cameron, TM, Nguyen , SD, Stauf, GT, Peters , DW, Maylott, L, Li, W, Xu, C, Roeder, JF, Hendrix, BC, Hilgarth , M, Niinist6 ,
J, Kukli, K, Ritala, M, Leskela, M 2008, Novel Zirconium Precursors for Atomic Layer Deposition of ZrO2 Films ,, Paper presented at
ECS Meeting: Atomic Layer Deposition Applications 4, Honolulu, United States. 12. - 17. October, 2008. ECS transactions 16 4
Electrochemical Society, Inc..

Kozlov, V, Andersson, H, Gostilo, V, Leskela, M, Owens, A, Shorohov, M, Sipila, H 2008, 'Improved process for the T1Br single-crystal
detector’, in 9th International Workshop on Radiation Imaging Detectors , pp. 209-212.

Lahtinen, P, Weymarn, NV, Lankinen, E, Repo, T, Leskeld, M, Kallioinen, A, Uusitalo, J, Siika-aho, M, Tamminen, T 2008, 'Catalytic
Pre-treatment of Lignocellulosic Raw Materials’, in 10th European Workshop on Lignocellulosics and Pulp, pp. 16-19.

Suni, N, Haapala, M, Mé&kinen, A, Sainiemi, L, Franssila, S, Farm, E, Ritala, M, Puukilainen, E, Kostiainen, R 2008, 'Electric discharge
method for selective surface modification in the fabrication on microfluidic structures', in Proceedings of pTAS 2008, pp. 898-900.

2009

Castén, H, Duefias, S, Garcia, H, Gémez, A, Bailén, L, Kukli, K, Niinistd, J, Ritala, M, Leskeld, M 2009, 'Study of Atomic Layer
Deposited Zirconium Oxide Thin Films by Using Mono-Cyclopentadienyl Based Precursors', in Proceedings of the 2009 Spanish
Conference on Electron Devices, pp. 8-11.

Garcia, H, Duefias, S, Castan, H, Gémez, A, Bailén, L, Hatanpag, T, Aarik, J, Aidla, A, Ritala, M, Leskela, M 2009, 'Electrical
characterization of high-k based MIS capacitors using flat-band voltage transients’, in Proceedings of the 2009 Spanish Conference
on Electron Devices, pp. 223-226.

Goémez, A, Dueiias, S, Castan, H, Garcia, H, Bailéon, L, Kukli, K, Niinist6, J, Ritala, M, Leskela, M 2009, 'Electrical characterization of
ZrO2-based MIS structures with highly doped Si substrates’, in Proceedings of the 2009 Spanish Conference on Electron Devices,
pp. 227-230.
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Kostamo, P, Shorohov, M, Gostilo, V, Sipila, H, Kozlov, V, Lisitsky, IS, Kouznetsov, MS, Lankinen, A, Danilewsky, AN, Lipsanen, H,
Leskeld, M 2009, 'Characterization of TIBr for X-ray and y-ray detector applications', in 10th International Workshop on Radiation
Imaging Detectors , pp. 129-131.

Kozlov, V, Andersson, H, Gostilo, V, Kemell, M, Kostamo, P, Kouznetsov, MS, Leskel&, M, Lipsanen, H, Lisitsky, IS, Shorohov, M,
Sipila, H 2009, 'Improvements and problems of Bridgman-Stockbarger method for fabrication of TIBr single crystal detectors’, in 10th
International Workshop on Radiation Imaging Detectors , pp. 126-128.

Nissila, T, Sainiemi, L, Karikko, M, Kemell, ML, Ritala, M, Franssila, S, Kostiainen, R, Ketola, R 2009, 'TiO2-Microchip combined to
mass spectrometer for mimicking phase | metabolic reactions’, in Proceedings of the 13th International Conference on Miniaturized
Systems for Chemistry and Life Sciences (WTAS 2009), November 1-5, Jeju, Korea, pp. 1922-1924.

Ritala, M, Pore, V, Hatanpag, T, Heikkila, M, Leskela, M, Schrott, A, Raoux, S, Rossnagel, SM 2009, 'Atomic Layer Deposition of
Germanium Antimony Telluride Thin Films', in Proceedings: European/Phase Change and Ovonics Symposium, 6th-8th
Septemberg, 2009 in Aachen, Germany / hosted by Dr. Martin Salinga and Prof.Dr. Matthias Wuttig, pp. 151-156.

Suni, N, Haapala, M, Farm, E, Ritala, M, Kotiaho, T, Sainiemi, L, Franssila, S, Kostiainen, R 2009, 'Fabrication of Silicon Nanostructures
with Electric Discharge', in 13th International Conference on Miniaturized Systems for Chemistry and Life Sciences, pp. 254-256.

Tamminen, T, Alakurtti, S, von Weymarn, N, Repo, T, Lahtinen, P 2009, '‘Chemistry of Catalysed Oxygen Delignification’, in 15th
International Symposium on Wood, Fiber and Pulping Chemistry (ISWFPC): Proceedings, pp. O-061.

Tamminen, T, Leskel&, M, Argyropoulos, D, Viikari, S, Kolppo, K, Wiifér, S, Poppius-Levlin, K, Fernyhough, A, Lucia, L 2009, 'LigniVal:
Added Value to Lignin', in Science &amp; Technology of Biomasses: Advances and Challenges, pp. 121-124.

Vila-Comamala, J, Jefimovs, K, Pilvi, T, Ritala, M, Sarkar, SS, Solak, HH, Guzenko, VA, Stampanoni, M, Marone, F, Raabe, J,
Tzvetkov, G, Fink, RH, Grolimund, D, Borca, CN, Kaulich, B, David, C 2009, Advanced x-ray diffractive optics,, Journal of Physics :
Conference Series 186 1 Institute of Physics Publishing .

2010

Nikolaou, N, Dimitrakis, P, Normand, P, Giannakopoulos, K, Mergia, K, loannou-Sougleridis, V, Kukli, K, Niinist6, J, Ritala, M, Leskela,
M 2010, ‘Charge trapping memories with atomic layer deposited high-k dielectrics capping layers', in Materials Research Society
Symposium Proceedings, pp. 1250-G07-03.

Ryynanen, T, Nurminen, K, Hamalainen, J, Leskeld, M, Lekkala, J 2010, pH electrode based on ALD deposited iridium oxide: Proc.
Eurosensors XXIV, September 5-8, 2010, Linz, Austria,, Paper presented at Eurosensors XXIV Conference, Linz, Austria. 05. - 08.
September, 2010. Procedia Engineering 5 Elsevier.

Tamm, A, Kukli, K, Niinisto, J, Lu, J, Ritala, M, Leskela, M 2010, Properties of HfO2 and HfO2:Y Films Grown by Atomic Layer
Deposition in an Advanced Monocyclopentadienyl-based Process,, Paper presented at Fundamentals and Technology of
Multifunctional Oxide Thin Films, Strasbourg, France. 08. - 12. June, 2009. IOP Conference Series: Materials Science and
Engineering 8 1 IOP Publishing.

Vila-Comamala, J, Dierolf, M, Kewish, CM, Thibault, P, Pilvi, T, Farm, E, Guzenko, V, Gorelick, S, Menzel, A, Bunk, O, Ritala, M,
Pfeiffer, F, David, C 2010, 'High Spatial Resolution STXM at 6.2 keV Photon Energy', in Proceedings of the 20th International
Congress on X-ray Optics and Microanalysis: AIP Conference Proceedings, pp. 80-84 .

B3 Unrefereed article in conference proceedings

2005

Kurten, TC, Sundberg, M, Torpo, LM, Vehkamaki, H, Kulmala, M 2005, 'Ab initio and QTAIM calculations on sulfuric acid hydrates and
ammonium bisulfate’, in Proceedings of the NOSA Aerosol Symposium.

2007

Kurten, T, Torpo, L, Vehkaméki, H, Sundberg, MR, Laasonen, K, Kerminen, V, Noppel, M, Salonen, M, Kulmala, M 2007, ‘Investigating
the Role of Ammonia in Atmospheric Nucleation', in Nucleation and atmospheric aerosols, pp. 52-56.

2008

Kurten, T, Torpo, L, Sundberg, MR, Vehkaméki, H, Kulmala, M 2008, 'The role of ammonia in neutral atmospheric sulfuric acid
nucleation’, in Proceedings of the Nordic Center of Excellence BACCI (Biosphere-Atmosphere-Cloud-Climate Interactions) and
the Finnish Center of Excellence '‘Research Unit on Physics, Chemistry and Biology of Atmospheric Composition Climate
Chance' activities in 2002-2007 / editors: Markku Kulmala, Jaana Back and Martta Salonen, pp. 99-102 Report series in aerosol
science, no. 93.

Toivola, M, Kurten, TC, Sundberg, M, Vehkamaéki, H 2008, 'Quantum chemical calculations of the binding energies of (H2S04)2,
HOSO2 x H2S0O4 and HOSO4 x H2SO4', in Nucleation and Atmospheric Aerosols, Part I: 17th International Conference on
Nucleation and Atmospheric Aerosols ICNAA, pp. 218-221.
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C2 Edited book, compilation, conference proceeding or special issue of journal

2008
Grafov, A, Mano, E (eds) 2008, Nine Language Dictionary of Polymers and Composites, John Wiley & Sons cop., Hoboken.

D1 Article in professional journal

2007
Leskela, M 2007, 'Nanoputket — tieteellista leikkia vai hyodyllista tutkimusta’, Sphinx, vol 2006-2007, pp. 93-100.

D2 Article in professional hand or guide book or in a professional data system, or text book
material

2009

Ritala, M, Niinistd, J 2009, 'Atomic Layer Deposition ', in AC Jones, MJ Hitchman (eds), Chemical Vapour Deposition . Precursors,
Processes and Applications ., Royal Society of Chemistry, pp. 158-.

D5 Text book or professional handbook or guidebook or dictionary

2005
Leskeld, M, Hannola-Teitto, M, Jokela, R, Nasakkala, E, Pohjakallio, M, Rassi, M 2005, Neon 2: Kemian mikromaailma, Edita, Helsinki.

2006
Leskeld, M, Hannola-Teitto, M, Jokela, R, Nasakkala, E, Pohjakallio, M, Rassi, M 2006, Neon 3: Reaktiot ja energia, Edita, Helsinki.

Leskeld, M, Hannola-Teitto, M, Jokela, R, Nasakkala, E, Pohjakallio, M, Rassi, M 2006, Neon 4: Metallit ja materiaalit, Edita, Helsinki.

2007
Leskeld, M, Hannola-Teitto, M, Jokela, R, Nasakkala, E, Pohjakallio, M, Rassi, M 2007, Neon 5: Reaktiot ja tasapaino, Edita, Helsinki.

2008
Leskel&, M, Antila, A, Karppinen, M, Mélsa, H, Pohjakallio, M 2008, Tekniikan Kemia, vol. 2008, 10.painos edn, Edita, Helsinki.
Leskeld, M, Hannola-Teitto, M, Jokela, R, Nasakkala, E, Pohjakallio, M, Rassi, M 2008, Neon: Kemian kertauskirja, Edita, Helsinki.

2010
Lindroos, S (ed.) 2010, Ep&orgaanisen kemian perustyét 1 A, Limes ry, Helsinki.

H1l Patents

2007
Hamalainen, J, Ritala, M, Leskela, M Jan. 18 2007, Atomic Layer Deposition of Noble Metal Oxides, 20070014919.

2009
Leskeld, M, Vehkamaki, M, Hatanp&a, TT, Ritala, M Nov. 17 2009, Process for Producing Bismuth-Containing Oxide Films, 7,618,681 .

Niinistd, J, Ritala, M, Niskanen, A, Putkonen, M, Réisanen, P, Leskeld, M 2009, Method of depositing rare earth oxide thin fims, US
7498272.

Pore, V, Hatanpaa, TT, Ritala, M, Leskela, M 2009, Synthesis and Use of Precursors for ALD of Tellurium and Selenium Thin Films., US
2010/0009078 A1l.

Pore, V, Hatanpaa, TT, Ritala, M, Leskel&, M 2009, Methods for Forming Thin Films Comprising Tellurium, 20090324821.
Pore, V, Ritala, M, Leskeld, M 2009, Methods for Forming of Conductive Titanium Oxides Thin Films, 20090297696.
Vehkamaki, M, Hatanpaa, T, Ritala, M, Leskeld, M 2009, Process for producing bismuth-containing oxide films , 7,618,681 .
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2010
Grafov, A, Leskela, M Nov. 11 2010, Novel Inorgano-bioorganic Nanocomposite Materials, Their Preparation and Use, 20095502.
Hatanpaa, T, Vehkaméki, M, Ritala, M, Leskela, M 2010, Process for producing oxide films , 7,713,584 .

Lahtinen, P, Kallioinen, A, Siika-aho, M, Suurnakki, A, Tamminen, T, Uusitalo, J, Repo, T, Leskela, M, von Weymarn, N Apr. 15 2010,

Menetelmé hiilihydraattipitoisen raaka-aineen prosessoimiseksi, 120878.

Ritala, M, Hatanpaa, TT, Vehkamaki, M, Leskeld, M May. 11 2010, Process for Producing Oxide Films, US 7713584 .
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1 Analysis of activities 2005-2010

Associated person is one of Jahir Uddin Ahmad , Erkki Tapio Aitola , Petra Johanna Alen, Afnan Al-Hunaiti , afnan.al-
hunaiti@helsinki.fi, Fedaa Al-Qaisi , Kirill Axenov, Timothee Blanquart , Pascal Castro, Kostiantyn
Chemichenko , Pertti Elo , Santeri Feodorow , Elina Farm ,
Andriy Grafov , Iryna Grafova , Hongfan Guo , Timo Tapio
Hatanpaa , Mikko Heikkila , Helena Kristiina Hyvonen , Jani Hamalainen ,
Emma Harkénen , Jarkko Ihanus , Jarno Kansikas ,

Maarit Kariniemi , Marianna Leena Kemell , Kaisa Pauliina Kervinen, Raikko T | Kivekas, Martti Klinga, Kjell
Johan Patrik Knapas , Vasilij Kozlov, Kaupo Kukli, Petro Lahtinen, Mikko Lankinen ,

Kristian Paivio Lappalainen, Markku Leskela , Markus Lindqvist , Seppo Lindroos
s Ville Miikkulainen , llpo Mutikainen , Miia Mantymaki ,

Martin Nieger , Jaakko Niinisto , Antti Niskanen, Tero Pilvi ,
Mika Tapio Polamo , Viljami Pore , Arto Juhani Puranen , Esa Puukilainen ,

Antti Tapani Parssinen , Sari Rautiainen , Timo Repo,
Mikko Ritala , Paul William Ryan, Minna Raisénen, Heikki Saarinen , Leo Salmi,

Eero Santala , Tiina Sarnet , Victor Sumerin , Markku Sundberg ,
Imre Miklos Szilagyi, Markku Talja , Yoann Tomezak ,

Jere Tupala, Urho Turpeinen, Jaana Valo, Marko Vehkamaéki , Sirpa Elina Vuorinen ,

Katariina Yliheikkila

Activity type Count
Supervisor or co-supervisor of doctoral thesis 25
Prizes and awards 6
Editor of research journal 48
Peer review of manuscripts 23
Editor of series 3
Assessment of candidates for academic posts 10
Membership or other role in review committee 11
Membership or other role in national/international committee, council, board 34
Membership or other role in public Finnish or international organization 11
Participation in radio programme 3
Participation in interview for web based media 1
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2 Listing of activities 2005-2010

Supervisor or co-supervisor of doctoral thesis
Markku Leskela ,
Ohjaaja, Markku Leskela, 2005

Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2005
Ohjaaja, Markku Leskela, 2006
Ohjaaja, Markku Leskela, 2006
Ohjaaja, Markku Leskela, 2006
Ohjaaja, Markku Leskela, 2006
Ohjaaja, Markku Leskela, 2006
Ohjaaja, Markku Leskela, 2007
Ohjaaja, Markku Leskela, 2007
Ohjaaja, Markku Leskela, 2007
Ohjaaja, Markku Leskela, 2008
Ohjaaja, Markku Leskela, 2008
Ohjaaja, Markku Leskela, 2008
Ohjaaja, Markku Leskeld, 2009, Finland
Ohjaaja, Markku Leskeld, 2009, Finland
Ohjaaja, Markku Leskeld, 2010, Finland
Ohjaaja, Markku Leskeld, 2010, Finland
Ohjaaja, Markku Leskela, 2010

Mikko Ritala,

Supervisor of PhD thesis, Mikko Ritala, 1996 — ...

Prizes and awards
Markku Leskela ,

Finnish Academy of Science and Letters, member, Markku Leskeld, 1991 — ...

Finnish Academy of Technical Sciences, member, Markku Leskeld, 1996 — ...
ISI Highly cited scientist (materials science), Markku Leskel&, 2004 — ...
Finnish Society of Sciences and Letters, member, Markku Leskel&, 2005 — ...
Knight (First Class), Order of the White Rose of Finland, Markku Leskel&, 2005
Mikko Ritala,

Award - Alfred Kordelin foundation, Mikko Ritala, 06.11.2010, Finland

Editor of research journal




INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE
UNIVERSITY OF HELSINKI

RC-SPECIFIC TUHAT COMPILATIONS OF OTHER SCIENTIFIC ACTIVITIES 2005-2010

LIC/Leskeld

Markku Leskela ,

Applied Physics Letters, Markku Leskel&, 31.07.2006 — 31.12.2006, United States

Chemical Vapour Deposition, Markku Leskel&, 08.05.2006 — 31.12.2006, United Kingdom
Chemistry of Materials, Markku Leskeld, 01.01.2006 — 31.12.2006, United States

Electrochemical and Solid State Letters, Markku Leskela, 15.01.2006 — 24.10.2006, United States
Electrochemistry Communications, Markku Leskel&, 22.09.2006 — 31.12.2006, Netherlands
European Journal of Inorganic Chemistry, Markku Leskel&, 01.01.2006 — 31.12.2006, Germany
Inorganic Chemistry, Markku Leskel&, 22.12.2006 — 31.12.2006, United States

International Journal of Photoenergy, Markku Leskel&, 05.04.2006 — 31.12.2006, Egypt

Journal of Alloys and Metals, Markku Leskel&, 02.06.2006 — 31.12.2006, Netherlands

Journal of Applied Physics, Markku Leskeld, 09.02.2006 — 23.02.2006, United States

Journal of Materials Chemistry, Markku Leskeld, 02.01.2006 — 31.12.2006, United Kingdom

Journal of Photochemistry and Photobiology A, Markku Leskel&, 29.01.2006 — 31.12.2006, Netherlands
Journal of Physical Chemistry, Markku Leskeld, 01.01.2006 — 31.12.2006, United States

Journal of Solid State Chemistry, Markku Leskel&, 01.01.2006 — 31.12.2006, United States

Journal of Vacuum Science and Technology, Markku Leskela, 06.02.2006 — 31.12.2006, United States
Journal of the Americal Chemical Society, Markku Leskeld, 01.01.2006 — 31.12.2006, United States
Journal of the Electrochemical Society, Markku Leskeld, 01.01.2006 — 31.12.2006, United States
Langmuir, Markku Leskel&, 28.07.2006 — 31.12.2006, United States

Materials Research Bulletin, Markku Leskeld, 01.01.2006 — 31.12.2006, United States

Optical Materials, Markku Leskela, 24.11.2006 — 31.12.2006

Thin Solid Films, Markku Leskel&, 01.01.2006 — 31.12.2006, Netherlands

Applied Physics Letters, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Chemical Vapor Deposition, Markku Leskeld, 01.01.2007 — 31.12.2007, United Kingdom

Chemistry of Materials, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Critical Reviews in Solid State Science, Markku Leskel, 01.01.2007 — 31.12.2007, United States
Electrochemical Commmunications, Markku Leskeld, 01.01.2007 — 31.12.2007, Netherlands
Electrochemical and Solid State Letters, Markku Leskeld, 01.01.2007 — 31.12.2007, United States
European Journal of Inorganic Chemistry, Markku Leskel&, 01.01.2007 — 31.12.2007, Germany
European Polymer Journal, Markku Leskeld, 01.01.2007 — 31.12.2007, Netherlands

Journal of Applied Physics, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Journal of Crystal Growth, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands

Journal of Nanoscience and Nanotechnology, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands
Journal of Physical Chemistry, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Journal of Solid State Chemistry, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Journal of Thermal Analysis and Calorimetry, Markku Leskeld, 01.01.2007 — 31.12.2007, United Kingdom
Journal of organometallic Chemistry, Markku Leskeld, 01.01.2007 — 31.12.2007, Netherlands
Journal of the American Chemical Society, Markku Leskeld, 01.01.2007 — 31.12.2007, United States
Journal of the Electrochemical Society, Markku Leskel&, 01.01.2007 — 31.12.2007, United States
Langmuir, Markku Leskeld, 01.01.2007 — 31.12.2007, United States

Materials Chemistry and Physics, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands
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Materials Science in Semicondutor Processing, Markku Leskela, 01.01.2007 — 31.12.2007, Netherlands
Optical materials, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands

Powder technology, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands

Research Letters in Materials Science, Markku Leskeld, 01.01.2007 — 31.12.2007, Egypt

Solid State lonics, Markku Leskel&, 01.01.2007 — 31.12.2007, Netherlands

Surface and Coating Technology, Markku Leskela, 01.01.2007 — 31.12.2007, Netherlands

Thin Solid Films, Markku Leskeld, 01.01.2007 — 31.12.2007, Netherlands

Martin Nieger ,

Acta Crystallographica Section E, Martin Nieger, 12.2010 — ..., United Kingdom

Peer review of manuscripts

Andriy Grafov ,

European Polymer Journal, Andriy Grafov, 2007 — ...

Crystal Research and Technology, Andriy Grafov, 2010 — ...

Helena Kristiina Hyvénen ,

Reviewer in solution chemistry, Helena Kristiina Hyvonen, 2007 — ...

Jarkko Ihanus ,

Journal of The Electrochemical Society, Jarkko Ihanus, 01.01.2005 — 31.12.2005, United States
Inorganic chemistry communication, Jarkko lhanus, 01.01.2006 — 31.12.2006, Netherlands
Journal of the Electrochemical Society, Jarkko Ihanus, 01.01.2007 — 31.12.2007, United States
European Physical Journal - Applied Physics (The), Jarkko lhanus, 01.01.2009 — 31.12.2009, France
Journal of the Electrochemical Society, Jarkko Ihanus, 01.01.2009 — 31.12.2009, United States
Marianna Leena Kemell ,

Chemical Vapor Deposition, Chemistry of Materials, Electrochemical and Solid-State Letters, Industrial &amp; Engineering Chemistry
Research, International Journal of Biological Macromolecules, Journal of Colloid and Interface Science, Journal of Crystal Growth,
Journal of Electroanalytical Chemistry, Journal of Materials Chemistry, Journal of new materials for electrochemical systems, Journal of
Sol-Gel Science and Technology, Journal of Solid State Chemistry, Journal of the American Chemical Society, Journal of the
Electrochemical Society, Langmuir, Materials Chemistry and Physics, Materials Research Bulletin, Physica E, Physica Status Solidi A,
Plasma Processes and Polymers, Polymer, Small, Thin Solid Films, Marianna Leena Kemell, 01.01.2002 — ...

Markku Leskela ,

Journal of the Electrochemical Society, Journal of Thermal Analysis and Calorimetry, Journal of Vacuum Science and Technology A
&amp; B, Langmuir, Materials Chemistry and Physics, Materials Letters, Materials Research Bulletin, Materials Science in
Semiconductor Processing, Nano Letters, Markku Leskel&, 2005 — ...

Lehdet: ACS Applied Materials and Interfaces, ACS Nano, Acta Materialia, Advanced Syntheses and Catalysis, Angewandte Chemie,
Applied Physics Letters, Applied Surface Science, Bulletin of Chemical Society of Ethiopia, Catalyst Letters, Chemical Communications,
Chemical Vapor Deposition, Dalton Transactions, European Journal of Inorganic Chemistry, European Polymer Journal, Inorganic
Chemistry, Journal of Alloys Metals, Journal of Applied Physics, Journal of Crystal Growth, Journal of Luminescence, Journal of
Materials Chemistry, Journal of Micromechanics and Microengineering, Journal of Nanoscience and Nanotechnology, Journal of
Organometallic Chemistry, Journal of Photochemistry and Photobiology A, Journal of Physical Chemistry B and C, Journal of Solid
State Chemistry, Journal of the American Chemical Society, Markku Leskel&, 2005 — ...

Nanoscale, Nature Nanotechnology, New Journal of Chemistry, Optical Materials, Organometallics, Physica Scripta, Physical Chemistry
Chemical Physics, Physical Reviews B, Phosphorous, Sulfur, Silicon and Related Elements, Powder Technology, Progress in
Photovoltaics, Rapid Communications in Mass Spectroscopy, Small, Solid State lonics, Surface and Coating Technology, Thin Solid
Films, Markku Leskel&, 2005 — ...

Seppo Lindroos ,

Materials Research Bulletin, Seppo Lindroos, 01.01.1999 — 31.12.2010

Applied Surface Science, Seppo Lindroos, 01.01.2001 — 31.12.2009, Netherlands
Electrochimica Acta, Seppo Lindroos, 01.01.2008 — 31.12.2008
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Journal Fizika (Zagreb), Seppo Lindroos, 01.01.2008 — 31.12.2008

Physics Letters A, Seppo Lindroos, 01.01.2008 — 31.12.2009

The Journal of Physical Chemistry, Seppo Lindroos, 01.01.2009 — 31.12.2009
Journal of Alloys and Compounds, Seppo Lindroos, 01.01.2010 — 31.12.2010
Esa Puukilainen ,

Referee/reviewer in materials science journal, Esa Puukilainen, 2010 — ...
Mikko Ritala,

Referee/reviewer in various journals for repeated times, Mikko Ritala, 1993 — ...
Minna Raisanen ,

CrystEngComm, Minna Réisé&nen, 2010 — ...

Journal of Coordination Chemistry, Minna Réisanen, 2010 — ...

Editor of series

Markku Leskela ,

Research Letters in Materials Science, Markku Leskel&, 2007 — 2009
Advances in Materials Science and Engineering, Markku Leskela, 2009 — ...

Jordan Journal of Chemistry, Markku Leskel&a, 2009 — ...

Assessment of candidates for academic posts
Markku Leskela ,
Asiantuntija, Markku Leskela, 2005, Finland

Asiantuntija, Markku Leskela, 2006, Finland
Asiantuntija, Markku Leskeld, 2007, Finland
Asiantuntija, Markku Leskela, 2007, Finland
Asiantuntija, Markku Leskela, 2008, Netherlands
Asiantuntija, Markku Leskeld, 2008 — ..., Norway
Asiantuntija, Markku Leskela, 2009, Norway
Asiantuntija, Markku Leskela, 2010, Sweden
Asiantuntija, Markku Leskela, 2010, Finland
Asiantuntija, Markku Leskela, 2010, Malaysia

Membership or other role in review committee
Markku Leskela ,

Asiantuntija, Markku Leskeld, 1993 — 2006, Finland

Asiantuntija, Markku Leskeld, 1997 — ..., United States

Asiantuntija, Markku Leskeld, 1998 — ..., Sweden
Asiantuntija, Markku Leskeld, 2003 — 2007, Singapore
Asiantuntija, Markku Leskeld, 2005 — 2007, Norway
Asiantuntija, Markku Leskeld, 2005 — ..., United States
Asiantuntija, Markku Leskela, 2005, Sweden
Asiantuntija, Markku Leskeld, 2007 — 2011, Slovenia
Asiantuntija, Markku Leskela, 2007, Spain

Asiantuntija, Markku Leskel&, 2007 — 2009, Netherlands
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Markku Sundberg ,

Science and Technology Assistance Agency, Slovakia, Markku Sundberg, 2005 — ..., Slovakia

Membership or other role in national/international committee, council, board
Andriy Grafov ,

Expert, Andriy Grafov, 2010, Belgium

Expert, Andriy Grafov, 2010 — ..., Bulgaria

Markku Leskela,

Hallituksen jasen, Markku Leskeld, 1991 — 2011, Finland

Hallituksen jasen, Markku Leskeld, 1992 — 2012, Finland

Hallituksen jasen, Markku Leskeld, 1994 — 2012, Finland

hallituksen jasen, Markku Leskeld, 1996 — 2012, Finland

Puheenjohtaja, Markku Leskeld, 2002 — ..., Finland

Hallituksen jasen, Markku Leskel&, 2003 — 2010, Finland

Puheenjohtaja, Markku Leskeld, 2004 — 2008, Finland

Jasen, Markku Leskel&, 2005 — 2010, Finland

IUPAC (International Union for Pure and Applied Chemistry), Division I, Markku Leskel&, 01.01.2006 — 31.12.2006, United States
Jasen, Markku Leskeld, 2006 — 2009, United States

Kemian Paivien S&aatio, Markku Leskeld, 01.01.2006 — 31.12.2006, Finland

Kemianteollisuus ryn tieteellinen neuvottelukunta, Markku Leskel&, 01.01.2006 — 31.12.2006, Finland

Kordelinin Saatio, Gust Kompan rahasto, Markku Leskeld, 01.01.2006 — 31.12.2006, Finland

Orionin tutkimuss&atio, Markku Leskeld, 01.01.2006 — 31.12.2006, Finland

Outokumpu Oy:n tutkimussaatio, Markku Leskeld, 01.01.2006 — 31.12.2006, Finland

Suomalainen Tiedeakatemia, kemian ryhmé, Markku Leskel&, 01.01.2006 — 31.12.2006, Finland

Suomalaisten Kemistien Seura, Markku Leskeld, 01.01.2006 — 31.12.2006, Finland

Suomen Kemian Seura, Markku Leskel&, 01.01.2006 — 31.12.2006, Finland

Kemeianteollisuus ry tieteellinen neuvottelukunta, Markku Leskel&, 01.01.2007 — 31.12.2007, Finland

Kemian Paivien S&4tio, Markku Leskeld, 01.01.2007 — 31.12.2007, Finland

Orion-Farmos tutkimussaatic, Markku Leskel&, 01.01.2007 — 31.12.2007, Finland
Markku Leskeld, 01.01.2007 — 31.12.2007, Finland
Suomalainen Tiedeakatemia, kemian ryhmé, Markku Leskel&, 01.01.2007 — 31.12.2007, Finland

Outokumpu Oyn Saatio.

Suomalaisten Kemistien Seura, Markku Leskel&, 01.01.2007 — 31.12.2007, Finland
Suomen Kemian Seura, Markku Leskela, 01.01.2007 — 31.12.2007, Finland

Jasen, Markku Leskel&, 2008 — 2010, Finland

Member of board, Markku Leskeld, 2008 — 2013, Finland

Asiantuntijajasen, Markku Leskeld, 2009 — ..., Finland

Hallituksen jasen, Markku Leskel&, 2009 — ..., Finland

Jasen, Markku Leskel&, 2009 — 2011, United States

Mikko Ritala,

Member of the board, Mikko Ritala, 1999 — ...

Member of the board, Mikko Ritala, 2001 — 2009
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Membership or other role in public Finnish or international organization
Andriy Grafov ,
Expert, Andriy Grafov, 1998 — 2006, Belgium

Fellow, Andriy Grafov, 2002 — ..., United Kingdom

Expert, Andriy Grafov, 2009, Belgium

Markku Leskela ,

Tieteellinen neuvosto, Markku Leskela, 2004 — 2007

Tutkimusvararyhmé, Markku Leskeld, 2004 — 2007, Finland

Hallituksen jasen, Markku Leskel&, 2009 — 2013, Finland

Timo Repo,

Laitosneuvoston jasen, Timo Repo, 2004 — 2009

Suomen Kemian Seuran synteettisen kemian jaosto, Timo Repo, 2004 — 2006, Finland
Suomen Puu- ja Polymeerikemian yhdistys, Timo Repo, 2007 — ..., Finland
EuChems, Timo Repo, 2008 — ...

COST/CMST, Timo Repo, 2010 — 2014

Participation in radio programme
Esa Puukilainen ,

Radio interview by Sisko Loikkanen, Esa Puukilainen, 11.11.2009, Finland
Radio interview by Sisko Loikkanen, Esa Puukilainen, 15.09.2010, Finland
Timo Repo,

Radiohaastattelu, Timo Repo, 2010, Finland

Participation in_interview for web based media
Timo Repo,

Haastattelu, Timo Repo, 09.10.2007, Finland
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Research Group: Leskeld M

Basic statistics

Number of publications (P) 447
Number of citations (TCS) 2,003
Number of citations per publication (MCS) 4.48
Percentage of uncited publications 28%
Field-normalized number of citations per publication (MNCS) 1.14
Field-normalized average journal impact (MNJS) 1.19
Field-normalized proportion highly cited publications (top 10%) 1.16
Internal coverage .79

Trend analyses
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