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type software for reliable distributed data stor-
age together with several conference publica-
tions during the three year project. 

Physics Computing and Clusters 

Physics Grid 

The Large Hadron Collider (LHC) will begin 
operating by the end of 2007 and it will pro-
duce roughly 15 Petabytes of data annually. 
The LHC Computing Grid (LCG) is built by 
CERN together with about 200 other com-
puting centres to store and analyze this data. 
According to current statistics, it provides 
more than 30,000 processors and 13,000 tera-
bytes of storage. Within this context the HIP 
Technology Programme participates in the 
LCG Grid Deployment Board (GDB). The 
Finnish IT center for science (CSC) provides 
resources for the LHC computing Grid in 
Finland. There are also Finnish computing re-
sources provided for LHC computing through 
the M-Grid project. The HIP Technology 
Programme has also participated with its own 
computing cluster infrastructure for the LHC 
Computing Grid. 

The Nordic Data Grid Facility (NDGF) is 
a collaboration between the Nordic countries 
that allows Nordic researchers to participate in 
computationally challenging science projects. 
At the moment, the main goal of NDGF is 
participation in the LCG project. The HIP 
Technology Programme is represented in the 
NDGF CERN sub-committee that defi nes 
CERN and LHC physics needs for Nordic 
computing centres. 

The NDGF is actively preparing a dis-
tributed Tier-1 centre for the LHC. A central 
part of this is a distributed data storage system 
using dCache. One of the dCache pools is lo-
cated in Finland and will be used by the tools 
of the CMS experiment. The Technology 
Programme plays an important role in mak-
ing these systems available in Finland and 
in combining them with CMS software and 
their requirements. 

Grid Cluster activities in Finland 

The HIP Technology Programme has actively 
continued its efforts in cluster computing and 
development. In 2006 the old cluster was grad-
ually shut down. The machines from the cluster 
were used for providing EGEE with a small test 
cluster for their middleware developers. This 
will support the cluster computing efforts of the 
HIP Technology Programme by introducing a 
new widely-spread platform to be supported for 
future needs. 

In accordance with the memorandum-of-
understanding between HIP and CSC, the Jaspis 
cluster was moved to the CSC premises, this 
will support the ability of the HIP Technology 
Programme to focus on its cluster projects. The 
move of the Jaspis cluster allowed HIP to pur-
chase a new cluster mainly for administrator 
training and cluster software development. This 
purchase also included a storage solution. The 
new cluster will further increase HIP’s involve-
ment in cluster and Grid activities. 

The HIP Technology Programme has been 
active in the M-Grid project in 2006. In addi-
tion to the normal collaboration, HIP has also 
been tightly involved with the M-Grid Security 
Working Group. This group has written a set of 
security policies and guidelines to improve the 
security of the M-Grid. 

New training cluster 
being built at Innopoli2 
premises in Espoo. 
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The recruitment of new personnel for clus-
ter and server administration has made it pos-
sible for the HIP Technology Programme to 
start consolidating its IT infrastructure. The 
main goals of the project will be to better sup-
port the needs of the researchers, to improve 
the security of the systems, to reduce the ad-
ministration overhead, and to provide faster 
recovery times in case of system failure. This 
work will be fi nished in 2007. 

The second Nordic Grid Neighbourhood 
(NGN) Conference and the NorduGrid ARC 
Technical Meeting were arranged by HIP 
and the Finnish IT center for science, CSC 
in June, 2006. Additional funding was pro-
vided by Nordplus. The conference was a 
two day event which was held in Innopoli in 
Otaniemi. The main purpose of the confer-
ence was to encourage and help Nordic and 
international collaboration with common 
Grid projects, and also to be a channel for 
information dissemination. The main themes 
were Grid and Bioinformatics, Adapting 
Applications to the Grid, Interoperability 
and Interoperations, National and Regional 
Activities, and Grids in Business. The confer-
ence had speakers from nine countries, both 
from academia and business. 

Grid Applications and Industrial 
Collaboration Projects 

NetGate 

The fi rst phase of the NetGate project ended 
in May 2006 and the second phase, NetGate 
2, started in October 2006. NetGate is an in-
dustrial research project co-ordinated by the 
HIP Technology Programme. Other research 
partners are the Technology Business Research 
Center (Lappeenranta Technical University) 
and the Department of Computer Sciences 
of the University of Tampere. The project is 
fi nanced by the Finnish National Technology 
Agency (TEKES) and 6 Finnish companies. 
This project exploits national and international 
research on Grid technologies and aims to lev-
erage these research results in Finnish indus-
try. The project has three focus areas: Security, 

Terminal Grid computing, and Grid business 
research. 

The security work focuses on how users 
are authenticated in heterogeneous technology 
domains and how payment authorization for 
distributed 3rd party Grid services is accom-
plished. In practice, the project develops pro-
totypes for yet non-existing key components 
for Grid service provision taking advantage of 
existing e-ID and billing infrastructures. This 
involves providing end-users with a federated 
network identity, support for integrated security 
policies & distributed payment authorization 
across Virtual Organizations, as well as interfac-
ing the operator accounting and billing system. 
Of these focus areas, Terminal Grid computing, 
or so-called extended server-based computing, 
develops methods for utilising Grid resources in 
desktop applications and studies how security 
components developed in the project can be in-
tegrated to work with common desktop appli-
cations. The work is validated by a pilot system 
and tested with real users. In December 2006, 
several pilots were running at the University 
of Tampere, in both the offi ces of the HIP 
Technology Programme, and in the CERN li-
brary. The results have been very promising. 
Finally, the NetGate 2 project studies possible 
business models of various service scenarios in 
terms of earnings logic opportunities, roles in 
the value network, and general functionality of 
the value network. 

The group organized a demonstration day 
for project partners in Espoo in April 2006. 
The participating companies were especially 
interested in the mobile-Grid authentication 
system, a reliable distributed storage solution, 
and server-based computing technology. The 
demonstrations showed that Grid technolo-
gies are benefi cial in industrial applications. 
For example, in one demonstration a network-
bootable diskless thin client acted as a normal 
desktop PC which was able to play full-screen 
video in Espoo although the server was located 
in Tampere. In another pilot a user was identi-
fi ed to a Grid service using the digital signature 
of the SIM card in a mobile phone. 
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CERN Openlab collaboration — 
Security Activities in Openlab-II 

CERN is leading an EU-funded project 
called Integrated Site Security for Grids 
(ISSeG) that started in 2006. The pur-
pose of this project is to provide practi-
cal guidelines to combine all the different 
dimensions of site security. In practice, 
Site Security concerns not only technical 
security issues (network security, server 
security, workstation security) but also 
non-technical ones like security-oriented 
administrative procedures as well as edu-
cation and training. 

The ultimate goal of the collaboration 
is to derive experience on how the com-
bination of Intrusion Detection System 
(IDS) and anti-virus protection can be 
used to improve overall Integrated Site 
Security. In this context, two Finnish se-
curity companies, F-Secure and Stonesoft, 
are participating as contributors to the 
CERN Openlab from January 1, 2006. 
The HIP Technology Programme has 
provided technical support and partici-
pated in the evaluation and development 
of a prototype for anti-virus and IDS in-
tegration. 

During the year 2006, F-Secure’s anti-
virus protection software has been evalu-
ated at CERN. Based on the feedback 
from CERN, the products have been de-
veloped to fulfi l the requirements of a very 
heterogeneous and demanding corporate 
network. At the end of 2006, also the eval-
uation of Stonesoft’s IDS was started. This 
evaluation will continue into 2007. 

Summer Student Programme 

The 2006 summer student programme 
welcomed fi ve students from Helsinki 
University of Technology. Two out of 
the fi ve students participated in CERN 
Openlab-initiated industrial collabora-
tion projects. One project was linked to 
developing mobile access to the Satellite 
Imagery Grid for the UN funded 
UNOSAT group and the other project 

related to benchmarking available Java 
application servers on the market for 
the CERN IT department. Enabled by 
the CERN Openlab co-funding scheme, 
2006 was also the fi rst year that the 
Technology Programme hosted and su-
pervised a student from Spain, who 
worked on tasks closely related to the 
core group’s activity. Three Finnish stu-
dents who spent their summer at CERN 
are also continuing their work by writ-
ing their theses under HIP Technology 
Programme supervision. 

Other Collaboration 

The Technology Programme’s industrial 
research collaboration venues apart from 
EGEE and CERN Openlab included also 
JBoss Federation, Planet-Lab initiative, 
and FennoGrid ry which was registered 
and started its operation in 2006. The 
aim of the FennoGrid association is to in-
crease the co-ordinated dissemination of 
national and international Grid activities 
in Finland. Naturally Finnish partners that 
have signed the collaboration agreement 
with the Technology Programme such as 
Finpro Big Science and CSC have played 
and will continue to play a very important 
role in the future. 

Other research of the group has 
included Semantic Web/Grid activi-
ties in co-operation with VTT and the 
University of Tampere as well as applying 
erasure correcting codes to Grid data stor-
ages in co-operation with the University 
of Delaware. Important forthcoming col-
laborations were initiated with Helsinki 
Institute of Information Technology 
(HIIT) around a national educational 
Grid initiative that has the potential to 
expand also outside Finland. Last but not 
least local collaboration in the Geneva 
area (e.g., the University Hospital of 
Geneva and the Technology Observatory 
of the Canton of Geneva) has opened up 
new possibilities for technology transfer 
through CERN activities. 
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CLOUD

The CLOUD (Cosmics Leaving OUtdoor Droplets) experiment is motivated by numer-
ous indirect observations and theoretical studies that suggest galactic cosmic rays (GCRs) 
may exert a signifi cant infl uence on the Earth’s cloud cover and climate. The observed vari-
ation of low clouds by about 1.7% absolute over one solar cycle corresponds to a change 
in the Earth’s radiation budget of about 1.2 Wm-2. This is comparable with the estimated 
radiative forcing due to anthropogenic greenhouse gas emissions (2.4 Wm-2 in 2000). The 
main proposed mechanisms are ion-induced nucleation, enhancing production of new 
aerosol particles which can act as cloud condensation nuclei, and enhanced ice particle 
formation due to ionization by GCRs. However, none of these mechanisms have been ex-
perimentally verifi ed. The CLOUD experiment aims to accurately determine the pathways 
and signifi cance of the phenomenon. The CLOUD Collaboration comprises 21 institutes 
from 9 countries with strong Finnish contribution. 

During October and November 2006 an 8 m3 prototype reactor was constructed on 
the CERN PS beam line and the fi rst preliminary experiments were performed. A �-beam 
was applied to simulate the cosmic radiation. Other variables in the experiment were SO

2
, 

O
3
, H

2
O and UV-radiation. The Finnish CLOUD team contributed to the gas supply 

system and ion mobility and ion concentration measurements. The aim of the prototype 
runs was to gather supporting data for the hypothesis and gain experience for the design 
work of the fi nal CLOUD detector. This was the fi rst time when a particle accelerator has 
been utilized directly in atmospheric research. Results from the experiments and support-
ing modelling studies are expected in 2007. 

The design work and instrument development for the fi nal CLOUD detector has been 
continuing. The detector will comprise a fully temperature and pressure controlled reactor 
chamber and an expansion cloud chamber with relevant external and internal analyzers 
and gas and aerosol system. The basic idea behind the detector design is in fact the same 
as in C. T. R. Wilson’s cloud chamber widely used as a particle detector decades ago. The 
difference is that while in Wilson’s cloud chamber “cloud” formation was used to study 
sub atomic particles, the CLOUD experiment uses particles to study aerosol and cloud pro-
cesses. With the CLOUD detector the full scale of atmospheric conditions (from bound-
ary layer to upper troposphere) can be simulated. A �/μ secondary beam from CERN PS 
will be used as an artifi cial source of cosmic rays. The physical processes to be studied dur-
ing the CLOUD experiment are highly non-linear. Therefore it is important to re-create 
experimental conditions that are as close to natural as possible and extremely well known. 
This demand puts a great strain on the detector to be constructed. The Finnish team is 
responsible for ion mobility distribution measurements and partly for aerosol size distribu-
tion measurements with related instrument development, and also for process modelling. 

Markku Kulmala, 
CLOUD project 
leader
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Administration 
Mikko Sainio  

The graduate education of physics students continues to be one of the 
main tasks of the Institute. During the past year HIP has collaborated 
with one graduate school sponsored by the Ministry of Education: 
The Graduate School in Particle and Nuclear Physics (GRASPANP). 
In addition to the graduate students that are supported by the gradu-
ate school and by the Institute, also a fair number of undergraduate 
students join the research groups and complete their Masters’ thesis 
work in the Institute. Many of these students have continued as grad-
uate students in the Institute projects upon graduation. In particular, 

the very popular summer student jobs at CERN have attracted students to graduate study. 
During the period 2002–2006, 33 doctoral degrees and 51 Masters’ degrees have been 
earned in HIP research projects. 

The National Board of Education (Opetushallitus) has continued the collaboration 
with HIP and the municipality of Jyväskylä in the CERN co-operation high school net-
work and the collaboration with the city of Tampere in the TekNatur/CERN network for 
Swedish speaking students. The aim is to develop the role of particle physics in school 
curricula in co-operation with CERN. In 2006 this programme attracted 277 Finnish stu-
dents and 39 of their teachers. A related programme has been to bring to CERN high 
school physics teachers, who participate in continuing education courses. In 2006, 30 
teachers participated in this programme. In addition, a shorter visit to CERN was made by 
a group of 10 high school principals. These visits have generated considerable coverage in 
local newspapers all over the country: about 30 articles in total in 2006. 

In 2006 the Lappeenranta University of Technology joined as a partner university of 
the Helsinki Institute of Physics. LUT has participated in the HIP activities already in the 
past; in the CMS and Technology Programmes. 

The technological and commercial co-operation between Finnish industry and CERN 
is co-ordinated by HIP in collaboration with Finpro, which is an independent association 
that provides services to Finnish export industry. The Finpro project at CERN is fi nanced 
by TEKES. 
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HIP fi nances (in M€)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Budget exp. 3.44 3.50 3.69 3.76 3.33 3.75 3.52 3.31 3.47 3.57

External funding 0.58 0.73 0.98 0.77 0.32 0.66 0.68 0.82 0.57 0.50

Total 4.02 4.23 4.67 4.53 3.65 4.41 4.20 4.13 4.04 4.07

The amounts until 2001 have been converted to €’s with the factor 1 € = 5.94573 FIM

HIP manpower (in person years)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total 92.3 101.3 102.2 91.2 85.2 99.6 96.3 91.1 96.4 93.8

At CERN na na 39.5 37.9 35.8 37.4 27.1 23.0 22.4 24.5

HIP scientifi c activity

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

# refereed journ. 86 118 123 134 103 87 107 130 129 149

articles

Coll. articles 33 44 47 68 24 14 30 44 42 66

HIP preprints, 87 96 93 51 75 75 71 74 62 68

internal reports

Coll. notes 8 18 13 18 15 10 6 13 15 30

Seminars in 63 51 51 57 54 61 62 47 41 43

Helsinki

Collaboration articles are included in the number of refereed articles.

Helsinki Institute of Physics 1997–2006
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Degrees granted in connection with the HIP research activities:

MSc/MSc (eng.)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

UH 6 4 3 5 3 6 3 3 3 5

TKK 7 3 5 7 2 3 4 5 3 6

UJ - - - 1 - - - 1 1 1

LUT - - - - - - 1 1 2 1

Other - 3 3 1 - - 1 - 1 -

Sum 13 10 11 14 5 9 9 10 10 13

Doctoral degrees

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

UH 3 1 2 1 3 4 4 3 3 5

TKK 1 1 2 - 2 2 3 2 2 2

UJ - - - - - - - - 1 1

LUT - - - - - - - - - -

Other - - 1 - - - - 1 - -

Sum 4 2 5 1 5 6 7 6 6 8

UH = Univ. Helsinki, TKK = Helsinki Univ. of Technology, UJ = Univ. Jyväskylä,
LUT = Lappeenranta Univ. of Technology
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Maurice Rice, 
Professor  
(ETHZ)

Heinrich 
Leutwyler, 
Professor 
(U. Bern) 

Organization and Personnel
Organization

The Scientifi c Advisory Board

Scientifi c Advisory Board

Wolf-Dieter Schlatter Jos Engelen
Heinrich Leutwyler  Martti Mäenpää
Maurice Rice Hans Specht

Board

Marja Makarow Kalevi Ekman Katri Huitu 
Rauno Julin  Juhani Keinonen Antti Kupiainen
Matti Leino Peter Lund

Steering Group

DOR, KE, HS, JT, JÄ, AH, MS, TS
  

Director

Dan-Olof Riska
  

Administrative Manager

Mikko Sainio
  

Theory

Kari Enqvist  

String Theory 
and QFT

Esko Keski-Vakkuri

Particle Physics
Phenomenology

Katri Huitu

High Energy Physics

Heimo Saarikko

CMS

Jorma Tuominiemi

Technology

Ari-Pekka Hameri

Electron-Positron
Physics

Kenneth Österberg

Software and Physics

Veikko Karimäki

CMS Tracker

Eija Tuominen

Data Grid

Miika Tuisku

Members:  Jos Engelen, 
CSO (CERN)

Hans Specht, 
Professor  
(U. Heidelberg)

LHC Foward
 Physics

Risto Orava

Cosmology

Kari Enqvist

Chairman: 
Wolf-Dieter 
Schlatter, 
Professor 
(CERN)

Nuclear Matter 
Physics

Juha Äystö

ALICE

Markku Oinonen

ISOLDE

Ari Jokinen

Chairman Marja Makarow, Vice Rector 
 (University of Helsinki)
Vice Chairman Kalevi Ekman, Vice Rector 
 (Helsinki University of Technology)
Members Katri Huitu, Professor 
 (Chosen by personnel of HIP)
 Rauno Julin, Professor 
 (University of Jyväskylä)
 Juhani Keinonen, Professor 
 (University of Helsinki)
 Antti Kupiainen, Professor 
 (University of Helsinki)
 Matti Leino, Vice Rector 
 (University of Jyväskylä)
 Peter Lund, Professor 
 (Helsinki University of Technology)

The Institute Board 

Physics of Biological
Systems

Ilpo Vattulainen

Ultrarelativistic
Heavy Ion
Collisions

Kari J. Eskola

Martti Mäenpää, 
Director General 
(Technology 
Industries of 
Finland) 

The Board: Huitu, 
Kupiainen, Keinonen, 
Makarow, Julin, 
Ekman, Leino.

CLOUD

Markku Kulmala
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Personnel

Theory Programme 
K. Enqvist, prof., programme director 
A. Green, prof., adj. senior scientist 
A. Collin, grad. student 
O. Dannenberg, grad. student 
J. Koponen, grad. student 

Cosmology 

K. Enqvist, prof., proj. leader 
D. Podolsky, scientist 
F. Vernizzi, scientist 
A. Ferrantelli, grad. student 
J. Högdahl, grad. student 
R. Keskitalo, grad. student 
T. Koivisto, grad. student 
T. Mattsson, grad. student 
L. Mether, grad. student 
V. Muhonen, grad. student 
V. Reijonen, grad. student 
T. Tahkokallio, grad. student 
A. Väihkönen, grad. student 
M. Ronkainen, student 

Particle Physics Phenomenology 

K. Huitu, prof., proj. leader 
P. Hoyer, prof., adj. senior scientist 
J. Maalampi, prof., adj. senior scientist 
E. Gabrielli, senior scientist 
J. Laamanen, scientist 
Q. Li, scientist 
S. Roy, scientist 
T. Honkavaara, grad. student 
T. Rüppell, grad. student 
P. Tiitola, grad. student 

Physics of Biological Systems 

I. Vattulainen, prof., proj. leader 
M. Hyvönen, scientist 
S. Majaniemi, scientist 
N. Munck, scientist 
J. Repáková, scientist 
Z. Wei, scientist 
E. Terämä, grad. student 
J. Aittoniemi, student 
A. Hall, student 
M. Heikelä, student 
K. Heikkilä, student 
S. Ollila, student 
S. Pöyry, student 
T. Vuorela, student 

String Theory and Quantum 
Field Theory 

E. Keski-Vakkuri, docent, proj. leader 
M. Chaichian, prof., senior scientist 
J. Hietarinta, prof., adj. senior scientist 
A. Niemi, prof., adj. senior scientist 
P. Kulish, senior scientist 
J. Majumder, scientist 
J.-T. Yee, scientist 
M. Arai, adj. scientist 
N. Uekusa, adj. scientist 
N. Jokela, grad. student 
T. Liimatainen, student 

Ultrarelativistic Heavy Ion 
Collisions 

K. J. Eskola, docent, proj. leader 
K. Kajantie, prof., senior scientist 
V. Ruuskanen, prof., senior scientist 
K. Rummukainen, prof., adj. scientist 
T. Renk, scientist 
K. Tuominen, adj. scientist 
A. Gynther, grad. student 
A. Hietanen, grad. student 
T. Kähärä, grad. student 
H. Niemi, grad. student 
J. Virkajärvi, grad. student 
H. Paukkunen, student 

High Energy Physics 
Programme 

H. Saarikko, prof., programme director 

Electron-Positron Physics 

K. Österberg, docent, proj. leader 
J. Paro, scientist 
L. Salmi, scientist 
F. Oljemark, student 

LHC Forward Physics 

R. Orava, prof., proj. leader 
N. van Remortel, scientist 
K. Kurvinen, lab. engineer 
E. Brücken, grad. student 
T. Hilden, grad. student 
J. Kalliopuska, grad. student 
P. Mehtälä, grad. student 
T. Mäki, grad. student (Fermilab) 
E. Noschis, grad. student 
T. Aaltonen, student 
M. Ottela, student 

Detector Laboratory 

M. Oinonen, lab. coordinator 
F. Garcia, scientist 
J. Heino, lab. engineer 
R. Lauhakangas, lab. engineer 
A. Numminen, lab. technician 

CMS Programme 
J. Tuominiemi, prof., programme director 
M. Stettler, senior scientist, engineer 
(at CERN) 

Software and Physics 

V. Karimäki, docent, proj. leader 
(at CERN) 
R. Kinnunen, senior scientist 
K. Lassila-Perini, senior scientist 
(at CERN) 
S. Lehti, senior scientist 
T. Lindén, senior scientist, grid coordinator 
S. Slabospitsky, senior scientist (at CERN) 
A. Heikkinen, grad. student 
T. Lampén, grad. student (at CERN) 
J. Nysten, grad. student (at CERN) 
M. Voutilainen, grad. student (Fermilab) 
L. Wendland, grad. student 
A. Hektor, adj. grad. student 
P. Kaitaniemi, student 
G. Bårdsen, summer trainee (at CERN) 
T. Salminen, summer trainee (at CERN) 
J. Vanninen, summer trainee (at CERN) 

CMS Tracker 

E. Tuominen, proj. leader 
S. Czellar, senior scientist (at CERN) 
J. Härkönen, senior scientist (at CERN) 
I. Kassamakov, senior scientist 
A. Kesti, scientist 
P. Luukka, scientist (at CERN) 
Y. Shah, scientist (at CERN) 
T. Mäenpää, grad. student 
E. Tuovinen, grad. student 
E. Anttila, engineer (at CERN) 
P. Heikkilä, engineer 
J. Kortesmaa, lab. technician 
P. Sane, student 
M. Autioniemi, summer trainee (at CERN) 
J. Kokko, summer trainee (at CERN) 
H. Nylund, summer trainee (at CERN) 

Nuclear Matter Programme 
J. Äystö, prof., programme director 
W. Trzaska, docent, vice director 
K. Peräjärvi, scientist, GSI/FAIR 
coordinator 

ALICE 

M. Oinonen, proj. leader 
V. Ruuskanen, prof., senior scientist 
M. Bondila, scientist 
H. Seppänen, grad. student 
V. Lyapin, engineer (deceased) 
S. Nikkinen, student 
R. Vierimaa, student 

ISOLDE 

A. Jokinen, docent, proj. leader 
J. Äystö, prof. 

Technology Programme 
A.-P. Hameri, prof., programme director 
(at CERN) 

DataGrid 

M. Tuisku, proj. leader (at CERN) 
J. Hahkala, scientist (at CERN) 
J. Karppinen, scientist (at CERN) 
J. Klem, scientist (at CERN) 
T. Niemi, scientist (at CERN) 
M. Punceva, scientist (at CERN) 
J. White, scientist (at CERN) 
M. Gindonis, scientist 
M. Niinimäki, scientist 
A. Pirinen, scientist 
M. Silander, scientist 
M. Pitkänen, grad. student (at CERN) 
J. Kommeri, student (at CERN) 
J. Dahlblom, student 
K. Defée, student 
K. Happonen, student 
J. Koivumäki, student 
K. Lundahn, student
H. Mikkonen, student 
T. Nissi, student 

CLOUD 
M. Kulmala, prof., proj. leader 
M. Sipilä, grad. student 

Administration and Support 
D.-O. Riska, prof., director 
M. Sainio, docent, adm. manager 
T. Sandelin, fi nancial manager 
M. Flygar, secretary (at CERN) 
T. Hardén, secretary 
T. Karppinen, secretary (at CERN) 
P. Lehto, secretary 
A. Heikkilä, tech. coordinator (at CERN) 
R. Rinta-Filppula, researcher (at CERN) 
N. Jiganova, IT specialist 
J. Aaltonen, lab. engineer
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Seminars

Seminars held in Helsinki
January 17th R. Orava (Department of Physical Sciences/HIP) 
Forward physics scenarios at the LHC 

January 24th P. Janhunen 
(Department of Physical Sciences/FMI) 
Electromagnetic sails for spacecraft propulsion 

January 26th R. Eichler (PSI, Switzerland) 
The research program of the Paul Scherrer Institut (PSI) 
in Switzerland 

January 31st K. Kainulainen (Department of Physical 
Sciences, University of Helsinki/University of Jyväskylä) 
Dark energy, scalar-tensor-gravity and extra dimensions 

February 14th A. Collin (HIP/University of Turku) 
Applications of rotational excitations in Bose-Einstein 
condensates 

February 21st D. O. Riska (HIP) 
The strangeness form factors of the proton 

February 23rd Y. Kobayashi 
(Tokyo Metropolitan University, Japan) 
Twisted symmetries on noncommutative space 

February 28th A. Väihkönen (HIP) 
Non-Gaussian cosmological perturbations 

March 13th O. Heinonen (IAEA Deputy Director General 
and Head of the Department of Safeguards) 
IAEA:n toiminta ydinaseiden leviämisen estämiseksi 

March 13th M. Ro�ek (Stony Brook, USA/Amsterdam, 
the Netherlands) 
Does smoothing matter? 

March 14th A. Gynther (Department of Physical Sciences, 
University of Helsinki) 
Pressure of the standard model 

March 16th L. Salmi (HIP) 
Improving V

cb
 measurement using the lepton energy 

spectrum in semileptonic B decays 

March 23rd A. De Roeck (CERN, Switzerland) 
Future colliders: physics at the high energy frontier 

March 28th D. Schwarz (Bielefeld, Germany) 
The microwave sky at large angles: do we see local large-
scale structures? 

April 11th H. Jungner (Dating Laboratory, Finnish Natural 
History Museum/ University of Helsinki) 
Activities in the Dating Laboratory – from cosmic rays to 
climate change 

April 25th A. Annila (Department of Physical Sciences, 
Institute of Biotechnology and Department of Biosciences, 
University of Helsinki) 
The diversity of matter 

May 9th K. Enqvist (HIP) 
Preheating after infl ation 

May 23rd S. E. Koonin (British Petroleum, UK) 
Energy trends and technologies for the coming decades 

May 30th D. Ghosh (Delhi University, India) 
Probing the light neutral Higgs boson scenario of the CP 
violating MSSM Higgs sector at the LHC 

June 1st A. Naqvi (Swansea, UK) 
The small black hole in N=4 Super Yang-Mills 

June 6th T. Mattsson (HIP) 
Is dark energy needed in an inhomogeneous universe? 

June 13th N. van Remortel (Department of Physical 
Sciences, University of Helsinki/HIP) 
Recent CDF results on Bs mixing 

June 15th A. Niemi (Uppsala, Sweden) 
Spin-charge separation, conformally fl at space-times and 
SU(2) Yang-Mills 

August 15th O. W. Greenberg (University of Maryland, USA) 
A schematic model of generations of quarks and leptons 

August 29th O. W. Greenberg 
(University of Maryland, USA) 
The discovery of color 

September 12th F. Spanier (Lehrstuhl für Astronomie, 
Universität Würzburg, Germany) 
HESS and MAGIC: new results in high energy 
astrophysics 

September 21st C. Carlson 
(College of William and Mary, USA) 
Nuclear physics and modern evaluations of atomic 
hydrogen hyperfi ne splitting 

September 22nd S. J. Brodsky 
(SLAC, Stanford University, USA) 
The impact of AdS/CFT on QCD phenomenology 

October 3rd G. Bhattacharyya 
(Saha Institute, Calcutta, India) 
Power law running in universal extra dimension 

October 5th A. Sibirtsev (Jülich, Germany) 
Phi meson photoproduction from nuclei 

October 10th H. Machner (Jülich, Germany) 
Recent results at BIG KARL 

October 17th E. Keski-Vakkuri (HIP) 
A thermodynamical interpretation of time for a rolling 
tachyon 

October 24th P. Niemelä (HIP/HUT) 
Molecular dynamics of biological membranes 

October 31st L. Laperashvili (Niels Bohr Institute, Denmark/
ITEP, Moscow, Russia) 
Are preons dyons? Naturalness of three generations 

November 2nd C. Herdeiro (University of Porto, Portugal) 
On AdS

5
 supersymmetric black holes 

November 7th T. Koivisto (HIP) 
Dark energy and dark gravity 

November 9th P. Palazzi (particlez.org) 
Are hadrons shell-structured? 

November 14th K. Österberg (Department of Physical 
Sciences, University of Helsinki/HIP) 
Technological challenges of CLIC 

November 16th C. Baccigalupi (SISSA/ISAS, Trieste, Italy) 
Scientifi c expectations and challenges from future CMB 
experiments 

November 21st H. Kurki-Suonio (Department of Physical 
Sciences, University of Helsinki) 
The Nobel Prize in Physics 2006 and its relation to 
cosmology 

November 28th T. Tahkokallio (Department of Physical 
Sciences, University of Helsinki/HIP) 
Thermodynamics of AdS/QCD 

December 12th A. Hietanen (Department of Physical 
Sciences, University of Helsinki) 
Quark number susceptibility at high temperature 

December 19th E. Gabrielli (HIP) 
Photon splitting in magnetic fi eld as a probe of ultra-light 
spin-zero particles 
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Theory Programme 

Cosmology 

T. Multamäki (Finland) 10.3. 
I. Vilja (Finland) 10.3. 
D. Wands (UK) 23.-25.3. 
D. Schwarz (Germany) 27.-28.3. 
A. Mazumdar (Denmark) 28.-30.3. 
M. Sloth (USA) 27.4.-1.5. 
S. Kawai (Japan) 8.-24.8. 
M. Sloth (Denmark) 8.-24.8. 
S. Kasuya (Japan) 15.-22.8. 
C. Baccigalupi (Italy) 15.-18.11. 
M. Tsumagari (UK) 5.-31.12. 

Particle Physics Phenomenology 

D. K. Ghosh (India) 22.5.-22.6. 
G. Bhattacharyya (India) 1.-4.10. 
G. Hiller (Germany) 24.-27.10. 
M. Raidal (Estonia) 25.-27.10. 
P. Azzi (Italy) 25.-28.10. 

Hadron Physics Activity 

V. Abaev (Russia) 23.1.-10.2. 
R. Eichler (Switzerland) 24.-26.1. 
V. Abaev (Russia) 13.3.-2.4. 
B. Juliá-Díaz (Spain) 18.3.-1.4. 
S. Koonin (UK) 22.-24.5. 
C. S. An (PR China) 3.7.-30.8. 
O. W. Greenberg (USA) 29.7.-4.9. 
E. Norvaišas (Lithuania) 28.8.-1.9. 
V. Abaev (Russia) 16.10.-24.11. 
S. Wycech (Poland) 1.-30.11. 

Physics of Biological Systems 

E. Falck (USA) 23.-29.1. 
P.-L. Hansen (Denmark) 7.-11.2. 
P. B. S. Kumar (India) 12.-15.3. 
A. Gurtovenko (UK) 13.-19.3. 
S. Ramachandran (India) 30.4.-7.5. 
M. Karttunen (Canada) 1.5.-16.7. 
P. Pomorski (Canada) 1.5.-16.7. 
R. van Gaalen (Canada) 1.5.-16.7. 
P.-L. Hansen (Denmark) 25.-28.6. 
H. Riezman (Switzerland) 31.10.-2.11. 
E. Falck (USA) 20.11.-1.12. 
M. Franova (Czech Republic) 25.11.-2.12. 
J. Curdová (Czech Republic) 30.11.-14.12. 
M. Karttunen (Canada) 7.-12.11. 
J. Aittoniemi (UK) 11.-15.12. 
M. Sammalkorpi (USA) 15.-22.12. 
M. Karttunen (Canada) 27.12.-12.1. 

String Theory and Quantum Field Theory 

Y. Kobayashi (Japan) 22.-28.2. 
S. Sasaki (Japan) 22.-28.2. 
P. Kulish (Russia) 11.4.- 10.10. 
A. Naqvi (UK) 30.5.-7.6. 
K. Nishijima (Japan) 2.-29.7. 
G. Zet (Romania) 14.8.-13.10. 
M. Mnatsakanova (Russia) 23.10.-7.12. 
Y. Vernov (Russia) 23.10.-7.12. 
C. Herdeiro (Portugal) 30.10.-5.11. 
S. Hemming (Iceland) 17.-31.12. 
K. Larjo (USA) 

Ultrarelativistic Heavy Ion Collisions 

Y. Li (USA) 5.-14.2. 
D. H. Rischke (Germany) 10.-26.2. 
A. Vuorinen (USA) 9.-17.4. 
T. Lappi (USA) 10.-17.4. 
J. Ruppert (USA) 5.-12.5. 
R. Vogt (USA) 11.-18.5. 
A. Patkos (Hungary) 21.-24.5. 
G. Baym (USA) 25.-27.5. 

A. Vuorinen (USA) 14.6.-13.7. 
A. Rajantie (UK) 15.6. 
K. Rummukainen (Finland) 3.11. 
K. Rummukainen (Finland) 7.-8.12. 
A. Vuorinen (USA) 18.-31.12. 
M. Laine (Germany) 27.-29.12. 

High Energy Physics Programme 
R. Seto (USA) 27.-28.4. 
E. Kistenev (USA) 6.-8.8. 

CMS Programme 

Software and Physics 

F. Baud-Lavigne (Switzerland) 3.-5.4. 
F. Flückiger (Switzerland) 3.-5.4. 
A. Hirstius (Switzerland) 3.-5.4. 
S. Slabospitsky (Russia) 29.11.-1.12. 
S. Slabospitsky (Russia) 23.-26.12. 

Nuclear Matter Programme 
Y. Pyatkov (Russia) 12.1.-10.2. 
A. Boyko (Ukraine) 16.1.-24.2. 
Y. Kostyshyn (Ukraine) 16.1.-24.2. 
Y. Rosenko (Ukraine) 16.1.-24.2. 
I. Tymchuk (Ukraine) 16.1.-24.2. 
N. Chernykova (Ukraine) 5.2.-4.3. 
V. Loginov (Russia) 13.-19.2. 
V. Tifl ov (Russia) 23.-26.2. 
Y. Kostyshyn (Ukraine) 25.2.-4.3. 
I. Tymchuk (Ukraine) 25.2.-4.3. 
S. Pankov (Ukraine) 8.3.-21.4. 
M. Protsenko (Ukraine) 8.3.-21.4. 
V. Kaplin (Russia) 10.-19.3. 
A. Reshetin (Russia) 14.-24.3. 
Y. Rosenko (Ukraine) 19.3.-21.4. 
O. Striliana (Ukraine) 19.3.-21.4. 
A. Reshetin (Russia) 9.-15.4. 
N. Chernykova (Ukraine) 21.4.-1.6. 
N. Okunieeva (Ukraine) 21.4.-1.6. 
I. Tymchuk (Ukraine) 21.4.-1.6. 
V. Zhupinsky (Ukraine) 14.5.-3.6. 
A. Boyko (Ukraine) 25.5.-3.6. 
V. Kaplin (Russia) 26.6.-25.7. 
I. Tymchuk (Ukraine) 11.7.-2.8. 
R. Kupczak (Poland) 18.-26.7. 
A. Boyko (Ukraine) 20.7.-9.8. 
G. Buyerov (Ukraine) 20.7.-9.8. 
Y. Rosenko (Ukraine) 17.-25.8. 
A. Reshetin (Russia) 3.-9.9. 
V. Longinov (Russia) 27.11.-3.12. 
P. Christiansen (Sweden) 29.-30.11. 
D. Röhrich (Norway) 29.-30.11. 
A. Reshetin (Russia) 3.-9.12. 
M. Kowalski (Poland) 3.-10.12. 
V. Kaplin (Russia) 5.-13.12. 
R. Kupczak (Poland) 28.12.-9.1. 

Technology Programme 
M. Swany (USA) 6.7.-4.8. 
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Conference participation, Talks and Visits 
by Personnel

Theory Programme 

Cosmology 

Portsmouth and Sussex University, 
22 January - 1 February, Portsmouth and Brighton, UK 
(talk by F. Vernizzi) 

42nd Karpacz Winter School of Theoretical Physics “Current 
Mathematical Topics in Gravitation and Cosmology”, 
6-11 February, Ladek, Poland (T. Koivisto) 

Institut d’Astrophysique de Paris (IAP), 
11-19 March, Paris, France (talk by F. Vernizzi) 

Facts and Fiction in Cosmology, 
26 March - 2 April, Sils Maria, Switzerland (talk by F. Vernizzi, 
talk by A. Väihkönen) 

Cosmology, Strings and Black Holes, 
18-21 April, Nordita/NBI, Copenhagen, Denmark (L. Mether) 

Non-Gaussianity from Infl ation, 
18-21 April, Cambridge, UK (talk by K. Enqvist, talk by F. Vernizzi, 
A. Väihkönen) 

University of Bielefeld, 
16-17 May, Bielefeld, Germany (talk by K. Enqvist) 

University of Lancaster, 
5-9 June, Lancaster, UK (F. Vernizzi) 

Infl ation +25, 
26-30 June, IAP, Paris, France (talk by F. Vernizzi) 

Institut d’Astrophysique de Paris (IAP), 
29 June - 9 July, Paris, France (F. Vernizzi) 

Workshop on Hadrons and Strings, 
17-22 July, ECT*, Trento, Italy (T. Tahkokallio) 

Workshop in non-Gaussianities in Cosmology, 
24-28 July, ICTP, Trieste, Italy (talk by F. Vernizzi) 

Key Approaches to Dark Energy, 
7-15 August, Barcelona, Spain (talk by T. Koivisto) 

Summer School on Strings, Gravity and Cosmology, 
7-18 August, University of British Columbia, Vancouver, Canada 
(L. Mether) 

University of Jyväskylä, 
21-25 August, Jyväskylä, Finland (V. Reijonen) 

Cosmo-UK 2006, 
26-31 August, Ambleside, UK (talk by K. Enqvist) 

Dubna International Advanced School on Theoretical Physics, 
3-12 September, Dubna, Russia (invited lectures by D. Podolsky) 

Non-perturbative dynamics in the early Universe, 
13-15 September, Madrid, Spain (talk by D. Podolsky) 

COSMO-06, 
25-29 September, Tahoe City, CA, USA (J. Högdahl, L. Mether, 
V. Muhonen) 

University of Oslo, 
25-29 September, Oslo, Norway (talk by T. Mattsson) 

Galileo Galilei Institute for Theoretical Physics, 
2-28 October, Florence, Italy (K. Enqvist) 

Astroparticle and Cosmology Workshop, Galileo Galilei Institute 
for Theoretical Physics, 
2 October - 4 November, Florence, Italy (talk by V. Muhonen) 

University of Jyväskylä, 
5-6 October, Jyväskylä, Finland (V. Reijonen) 

University of Jyväskylä, 
1-5 November, Jyväskylä, Finland (V. Reijonen) 

Landau Institute for Theoretical Physics, 
14-29 November, Moscow, Russia (D. Podolsky) 

University of Jyväskylä, 
22-24 November, Jyväskylä, Finland (V. Reijonen) 

Seminar on Problems of Measurability in Quantum Gravity and 
of Dark Part of Universe, 
30 November - 2 December, St. Peterburg, Russia 
(talk by D. Podolsky) 

University of Tokyo, 
7 December, Tokyo, Japan (talk by K. Enqvist) 

Kanagawa University, 
9 December, Yokohama, Japan (talk by K. Enqvist) 

University of Jyväskylä, 
13-14 December, Jyväskylä, Finland (V. Reijonen) 

Particle Physics Phenomenology 

The 19’th Nordic Particle Physics Meeting, 
4-6 January, Spåtind, Norway (K. Huitu, T. Rüppell) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (talk by T. Honkavaara, K. Huitu) 

Abdus Salam International Centre for Theoretical Physics (ICTP), 
1-31 May, Trieste, Italy (talk by S. Roy) 

RECFA Meeting, 
12-13 May, Paris, France (K. Huitu) 

Flavour in the era of LHC Workshop, 
15-18 May, Geneva, Switzerland (E. Gabrielli, K. Huitu) 

14th International Conference on Supersymmetry and the 
Unifi cation of Fundamental Interactions, 
12-17 June, Irvine, CA, USA (T. Honkavaara, J. Laamanen, 
T. Rüppell) 

Jyväskylä Summer School, 
31 July - 5 August, Jyväskylä, Finland (lectures by K. Huitu) 

Charged Higgs Workshop, 
12-14 September, Uppsala, Sweden (invited talk by K. Huitu) 

Particle Physics Seminar, 
6 October, Helsinki, Finland (talk by K. Huitu) 

MCWS Workshop, 
22-25 October, INFN, National Laboratory of Frascati, Frascati 
(Rome), Italy (talk by E. Gabrielli) 

ILC Workshop, 
25 October, INFN, National Laboratory of Frascati, Frascati (Rome), 
Italy (talk by E. Gabrielli) 

13th Nordic LHC Physics Workshop, 
25-27 October, Helsinki, Finland (talk by E. Gabrielli, talk by 
T. Honkavaara, K. Huitu, J. Laamanen, T. Rüppell) 

Particle Physics Day, 
24 November, Helsinki, Finland (K. Huitu, J. Laamanen) 

CERN, RECFA and ECFA Meetings, 
29 November - 2 December, Geneva, Switzerland (K. Huitu) 

Kumpula Colloquium, 
5 December, Helsinki, Finland (invited talk by K. Huitu) 

Hadron Physics Activity 

California Institute of Technology, 
3-13 January, Pasadena, CA, USA (D. O. Riska) 

IV EURIDICE Collaboration Meeting, 
8-11 February, Marseille, France (M. Sainio) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (J. Koponen, M. Sainio) 

3rd International Workshop on From Parity Violation to Hadron 
Structure and more..., 
16-20 May, Milos, Greece (invited talk by D. O. Riska) 

Hadrons, Nuclei and Stars Symposium, 
7-8 June, Darmstadt, Germany (invited talk by D. O. Riska) 

Electron-Nucleus Scattering IX, 
19-23 June, Marciana Marina, Italy (invited talk by D. O. Riska) 

Summer School on Effective Theories in Particle Physics, 
16-22 July, Zuoz, Switzerland (M. Sainio) 
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The XXIV International Symposium on Lattice Field Theory 
- Lattice 2006, 
23-28 July, Tucson, AZ, USA (talk by J. Koponen) 

The Final EURIDICE Meeting, 
24-27 August, Kazimierz, Poland (talk by J. Koponen, M. Sainio) 

Particle Physics Day, 
24 November, Helsinki, Finland (talk by J. Koponen) 

Institute of Theoretical Physics, University of Bern, 
7-8 December, Bern, Switzerland (M. Sainio) 

Physics of Biological Systems 

Biophysical Society 50th Annual Meeting, 
18-22 February, Salt Lake City, UT, USA (E. Terämä, I. Vattulainen) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (talk by J. Aittoniemi, M. Heikelä, 
S. Ollila, J. Repáková, E. Terämä, I. Vattulainen) 

Ihminen ja Kosmos, 
17-19 March, Kuhmo, Finland (invited talk by I. Vattulainen) 

Mesoscale Simulation Techniques for Soft Matter Systems, 
5-7 April, Jülich, Germany (invited talk by I. Vattulainen) 

Physics Department, University of Southern Denmark, 
7-8 May, Odense, Denmark (I. Vattulainen) 

Nordita Biological Physics Workshop, 
8-11 May, Nordita, Copenhagen, Denmark (I. Vattulainen) 

Structure, Dynamics and Function of Proteins in Biological 
Membranes, 
14-19 May, Ascona, Monte Verita, Switzerland (invited talk by 
I. Vattulainen) 

ESF Steering Group Meeting, 
28-30 May, Strasbourg, France (I. Vattulainen) 

WCSB 2006 Workshop on Computational Systems Biology, 
12-13 June, Tampere, Finland (A. Hall, S. Pöyry, I. Vattulainen) 

XIV International Symposium on Atherosclerosis, 
18-22 June, Rome, Italy (M. Hyvönen) 

Boulder School for Condensed Matter and Materials Physics, 
26 June - 21 July, Boulder, CO, USA (E. Terämä) 

Nordita Master Class, 
30 July - 6 August, Hillerød, Denmark (A. Hall, S. Pöyry) 

Physics Department, University of Southern Denmark, 
7-18 August, Odense, Denmark (I. Vattulainen) 

The Annual Meeting of the Glycosciences Graduate School, 
30 August - 2 September, Oulanka, Finland (I. Vattulainen) 

47th International Conference on the Bioscience of Lipids, 
5-11 September, Pecs, Hungary (M. Hyvönen) 

Venice Working Group Meeting, 
8-11 October, European Center for Living Technology, Venice, Italy 
(invited talk by I. Vattulainen) 

CECAM Workshop Multi-scale Modeling of Soft and Biological 
Matter, 
18-20 October, Lyon, France (co-organized by I. Vattulainen) 

Jyväskylä Nanoscience Days, 
26-27 October, Jyväskylä, Finland (I. Vattulainen) 

National Lipid Meeting, 
14 November, Turku, Finland (A. Hall, M. Heikelä, M. Hyvönen, 
S. Ollila, S. Pöyry, talk by E. Terämä, I. Vattulainen, T. Vuorela) 

String Theory and Quantum Field Theory 

CERN, 
16-21 March, Geneva, Switzerland (M. Chaichian) 

High Energy/Cosmology Seminar, 
17 March, Helsinki, Finland (talk by N. Jokela) 

Black Rings, Black Holes and Topological Strings, 
31 March - 4 April, Munich, Germany (J.-T. Yee) 

IPM String School and Workshop, 
10-19 April, Tehran, Iran (N. Jokela) 

Cosmology, Strings, and Black Holes, 
18-21 April, Nordita/NBI, Copenhagen, Denmark (N. Jokela, 
talk by J. Majumder, talk by J.-T. Yee) 

University of Uppsala, 
26-28 April, Uppsala, Sweden (M. Chaichian) 

Department of Physics, University of Pennsylvania, 
9-25 May, Philadelphia, PA, USA (N. Jokela, J. Majumder) 

Summer School in Cosmology, 
25 May, Tvärminne, Finland (invited lecture by E. Keski-Vakkuri) 

APCTP Workshop on Liouville Theory, 
31 May - 11 June, Pohang, South Korea (talk by J.-T. Yee) 

Moscow State University and Russian Academy of Sciences, 
1-11 June, Moscow, Russia (invited talks by M. Chaichian) 

Strings 2006, 
19-24 June, Beijing, China (N. Jokela, J. Majumder) 

CERN, 
1-31 July, Geneva, Switzerland (J.-T. Yee) 

Workshop on Recent Advances in Black Hole Physics in String 
Theory, 
26 August - 10 September, Aspen, CO, USA 
(invited talk by E. Keski-Vakkuri) 

Dublin Institute for Advanced Studies, 
29 August - 8 September, Dublin, Ireland 
(invited talks by M. Chaichian) 

RTN Eurostring Workshop II, 
10-17 September, Brno, Czech Republic (talk by J.-T. Yee) 

University of Stockholm, 
8-10 October, Stockholm, Sweden (M. Chaichian) 

Workshop and PhD School on Infl ation and String Cosmology, 
26 October, Aarhus, Denmark (invited lecture by E. Keski-Vakkuri) 

Department of Physics, University of Illinois, 
5-18 November, Urbana-Champaign, IL, USA (seminar by N. Jokela) 

The third Vienna Central European Seminar on Particle 
Physics and Quantum Field Theory “Challenges in Particle 
Phenomenology”, 
1-3 December, Vienna, Austria (talk by N. Uekusa) 

Indian Strings Meeting, ISM06, 
12-19 December, Toshali Sands, Puri, India (J. Majumder) 

Institute of Physics, Bhubaneswar, 
19-21 December, Bhubaneswar, India (talk by J. Majumder) 

Saha Institute of Nuclear Physics, 
21-28 December, Kolkata, India (J. Majumder) 

Black Hole Meeting, 
27 December, Saha Institute of Nuclear Physics, Kolkata, India 
(talk by J. Majumder) 

Indian Association for the Cultivation of Science, 
29 December - 12 January, India (talk by J. Majumder) 

Ultrarelativistic Heavy Ion Collisions 

Technical University of Munich, 
5-11 January, Garching, Germany (talk by T. Renk) 

Department of Physical Sciences, University of Helsinki, 
25-27 January, Helsinki, Finland (K. Tuominen) 

NBI and Nordita, 
29 January - 10 February, Copenhagen, Denmark (K. Tuominen) 

European Graduate School Complex Systems of Hadrons and 
Nuclei, 
20-24 February, Grünberg, Germany (talk by H. Paukkunen) 

ALICE/HEP Seminar, 
7 April, Jyväskylä, Finland (talk by T. Renk) 

HEP Seminar, 
18 April, Jyväskylä, Finland (talk by A. Gynther) 

Strong and Electroweak Matter 2006, 
10-13 May, BNL, Upton, NY, USA (talk by A. Gynther, A. Hietanen) 

Hot Quarks 2006, 
14-21 May, Villasimius, Sardinia, Italy (invited talk by T. Renk) 

ALICE/HEP Seminar, 
23 May, Jyväskylä, Finland (talk by T. Renk) 

Duke University, 
4-9 June, Durham, NC, USA (T. Renk) 

2nd International Conference on Hard and Electromagnetic 
Probes of High-Energy Nuclear Collisions, 
9-16 June, Pacifi c Grove, CA, USA (invited talk by T. Renk) 

Heavy Ion Reactions at Ultrarelativistic Energies, 
26-30 June, ECT*, Trento, Italy (invited talk by H. Niemi) 

Lattice 2006, 
23-28 July, Tucson, AZ, USA (talk by A. Hietanen) 
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Lecture Week on The Physics of Hadrons and Ultrarelativistic 
Heavy Ion Collisions, 
25-30 September, Hyytiälä, Finland (in the Organization Committee 
K. J. Eskola, T. Kähärä, invited lectures by D.-O. Riska, in the 
Organization Committee P. V. Ruuskanen, invited lectures by 
K. Tuominen) 

ALICE/HEP Seminar, 
7 October, Jyväskylä, Finland (talk by T. Renk) 

CERN/TH, 
8-22 October, Geneva, Switzerland (T. Renk) 

ALICE Week/ Heavy Ion Forum, 
10 October, CERN, Geneva, Switzerland (invited talk by T. Renk) 

13th Nordic LHC Physics Workshop, 
25-27 October, Helsinki, Finland (K. J. Eskola, K. Tuominen, 
H. Paukkunen) 

The 19th International Conference on Ultra-Relativistic Nucleus-
Nucleus Collisions; Quark Matter 2006, 
14-20 November, Shanghai, China (talk by T. Renk) 

Johann Wolfgang Goethe University, 
17-18 December, Frankfurt am Main, Germany (talk by T. Renk) 

High Energy Physics Programme 

Electron-Positron Physics 

Technology Industries of Finland’s Symposium on Tooling and 
Machining, 
26-27 January, Naantali, Finland (talk by J. Paro) 

Open Symposium for the Future Strategy for European Particle 
Physics, 
30 January - 2 February, Orsay, France (K. Österberg) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (F. Oljemark, L. Salmi, K. Österberg) 

Meeting of the Finnish CLIC R&D industrial network, 
24 March, Espoo, Finland (talk by J. Paro, K. Österberg) 

13th Nordic LHC Physics Workshop, 
25-27 October, Helsinki, Finland (L. Salmi, talk by K. Österberg) 

Particle Physics Day, 
24 November, Helsinki, Finland (F. Oljemark, L. Salmi, K. Österberg) 

Working visits to Finnish CLIC R&D industrial partners, 
Espoo, Joensuu, Oulu, Riihimäki and Tampere, Finland (J. Paro) 

Forward Physics 

NIKHEF, 
4 January, Amsterdam, The Netherlands (N. van Remortel) 

EU Silicon Tracking Meeting, 
4-5 January, NIKHEF, Amsterdam, The Netherlands (R. Orava) 

TOTEM Board and Physics Coordination Meetings, 
10-13 January, CERN, Geneva, Switzerland (R. Orava) 

Silicon Operations Meeting, 
23 January, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Fermilab, 
23 January - 4 February, Batavia, IL, USA (N. van Remortel) 

TOTEM Engineering Design Review Meeting, 
30 January - 2 February, CERN, Geneva, Switzerland (R. Orava) 

7th RTN Workshop on “The 3rd Generation as a Probe for 
New Physics”, 
8-11 February, Charles University, Prague, Czech Republic 
(invited talk by N. van Remortel) 

TOTEM RP EDR Meeting, 
13-15 February, CERN, Geneva, Switzerland (R. Orava) 

Top Group Meeting, 
2 March, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

TOTEM CB and Physics Coordination Meeting, 
6-8 March, CERN, Geneva, Switzerland (R. Orava) 

US Congress visit, 
7-10 March, Washington D.C., USA (T. Mäki) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (talk by E. Brücken, 
talk by N. van Remortel) 

Yle Radio Interview, 
17 April, Helsinki, Finland (talk by N. van Remortel) 

Top Mass Meeting, 
26 April, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Mass Meeting, 
3 May, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

CDF Silicon Workshop, 
10-13 May, Santa Barbara, CA, USA (invited talk by T. Mäki) 

2nd HERA-LHC Workshop, 
6-9 June, CERN, Geneva, Switzerland (invited talk by R. Orava) 

Low-x Workshop, 
28 June - 1 July, Lisbon, Portugal (invited talk by R. Orava) 

NIKHEF Colloquium, 
29 June - 1 July, Amsterdam, The Netherlands (invited talk by 
N. van Remortel) 

Event Display Fest, 
7 July, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Hadron Collider Physics Summer School, 
9-18 August, Fermilab, Batavia, IL, USA (T. Mäki) 

Top Mass Meeting, 
16 August, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Silicon Operations Meeting, 
4 September, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Diffraction 2006 Workshop, 
5-9 September, Milos Island, Greece (invited talk by R. Orava) 

Silicon General Meeting, 
6 September, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Sixth International “Hiroshima” Symposium on the Development 
and Application of Semiconductor Tracking Detectors, 
11-15 September, Carmel, CA, USA (talk by T. Mäki) 

Top Mass Meeting, 
27 September, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Group Meeting, 
28 September, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Silicon Operations Meeting, 
9 October, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Mass Meeting, 
11 October, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Group Meeting, 
12 October, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Group Meeting, 
19 October, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

13th Nordic LHC Physics Workshop, 
25-27 October, Helsinki, Finland (talk by M. Ottela) 

Joint Meeting of Pacifi c Region Particle Physics Communities 
(DPF2006+JPS2006), 
29 October - 3 November, Honolulu, HI, USA (talk by T. Mäki) 

DESY, 
30 October - 4 November, Hamburg, Germany (N. van Remortel) 

Silicon General Meeting, 
10 November, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Top Dilepton Group Meeting, 
15 November, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

Particle Physics Day, 
24 November, Helsinki, Finland (R. Orava) 

Fermilab, 
4-17 December, Batavia, IL, USA (N. van Remortel) 

Top Group Meeting, 
7 December, Fermilab, Batavia, IL, USA (talk by T. Mäki) 

University of Manchester, 
9-12 December, Manchester, UK (R. Orava) 

Detector Laboratory 

Particle Physics Seminar, 
10 February, Helsinki, Finland (talk by F. Garcia) 

Geant4 Tutorial for Medical, Space and Particle Physics, 
7-10 March, SLAC, Palo Alto, CA, USA (F. Garcia) 

Jyväskylä Accelerator Laboratory, 
17-22 April, Jyväskylä, Finland (F. Garcia) 

Helsinki University Hospital, Department of Oncology, 
26-28 May, Helsinki, Finland (F. Garcia) 

Imaging 2006 Conference, 
27-30 June, Stockholm, Sweden (talk by M. Oinonen) 
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XVIII Collaboration Meeting, Austrian Academy of Science, 
2-5 September, Vienna, Austria (talk by F. Garcia) 

PHENIX NCC Workshop, 
20-21 October, Prague, Czech Republic (talk by M. Oinonen) 

2006 Nuclear Science Symposium, Medical Imaging Conference 
and 15th International Room Temperature Semiconductor 
Detector Workshop, 
29 October - 4 November, San Diego, CA, USA (talk by F. Garcia) 

4th Geant4 Space Users’ Workshop and 3rd Spenvis Users’ 
Workshop, 
5-10 November, NASA Jet Propulsion Laboratory, Pasadena, CA, 
USA (talk by F. Garcia) 

PANDA Collaboration Meeting, 
11-15 December, GSI, Darmstadt, Germany (F. Garcia) 

CMS Programme 

Software and Physics 

Cairo International Conference on High Energy Physics, 
14-17 January, Cairo, Egypt (invited talk by R. Kinnunen) 

5th Nordic Grid Neighbourhood Workshop, 
18-20 January, Uppsala, Sweden (T. Lindén) 

Geant4 Japan Workshop, 
26-27 January, Kisato University, Japan (invited talk by A. Heikkinen) 

M-grid Administrators Meeting, 
27 January, Espoo, Finland (T. Lindén) 

CERN Council Strategy Group, Open Symposium, 
30 January - 1 February, LAL - Orsay, France (K. Lassila-Perini, 
J. Tuominiemi) 

Kobe University Seminar, 
31 January, Kobe, Japan (invited talk by A. Heikkinen) 

CHEP 06, International Conference on Computing in High 
Energy and Nuclear Physics, 
13-17 February, TIFR, Mumbai, India (A. Heikkinen, 
talk by  T. Lampén) 

Finnish Grid Strategy Committee Meeting, 
15 February, Helsinki, Finland (talk by T. Lindén) 

DZero Winter Physics Workshop, 
20 February, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

Meeting of EPS HEPP Board, 
24 February, CERN, Geneva, Switzerland (J. Tuominiemi) 

Particle Physics Seminar, 
24 February, Helsinki, Finland (talk by L. Wendland) 

The Annual Meeting of the Finnish Physical Society, Annual 
Meetings of the Particle Physics & Accelerator Physics Divisions, 
9-11 March, Tampere, Finland (invited talks by J. Tuominiemi) 

Rencontres de Moriond, Electroweak Interactions and Unifi ed 
Theories, 
11-18 March, La Thuile, Italy (talk by K. Lassila-Perini) 

All DZero Meeting, 
14 April, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

XIV International Workshop on Deep Inelastic Scattering, 
20-24 April, Tsukuba, Japan (talks by M. Voutilainen) 

M-grid Administrators Meeting, 
21 April, Jyväskylä, Finland (talk by T. Lindén) 

Workshop of the CERN Council Strategy Group, 
2-6 May, DESY, Zeuthen, Germany (J. Tuominiemi) 

Particle Physics Seminar, 
5 May, Helsinki, Finland (talk by L. Wendland) 

Project Evaluation Meeting, 
22 May, CERN, Geneva, Switzerland (talks by A. Heikkinen, 
V. Karimäki, T. Lampén, K. Lassila-Perini, S. Lehti, and L. Wendland) 

2nd Nordic Grid Neighbourhood Conference, 
30 May - 2 June, Espoo, Finland (talk by T. Lindén) 

Fermilab Users’ Meeting, 
31 May - 1 June, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

WLCG Tier2 Workshop and Tutorials & Experiment Sessions, 
11-16 June, CERN, Geneva, Switzerland (T. Lindén) 

PARA06, Workshop on State-of-the-Art in Scientifi c and Parallel 
Computing, 
18-21 June, Umeå, Sweden (talk by T. Lindén) 

Joint Algorithms/Physics Conveners’ Meeting, 
19 June, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

Geant4-INCL-ABLA Mini Workshop, 
19-21 June, CERN, Geneva, Switzerland (talk by A. Heikkinen) 

Geant4 Verifi cation and Validation Workshop, 
17-19 July, CERN, Geneva, Switzerland (talk by A. Heikkinen) 

Joint Algorithms/Physics Conveners’ Meeting, 
18 August, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

CERN School of Computing 2006, 
21 August - 1 September, Helsinki, Finland (P. Kaitaniemi) 

NDGF CERN Committee Meeting, 
29 August, Copenhagen, Denmark (T. Lindén) 

LHC Alignment Workshop, 
4-6 September, CERN, Geneva, Switzerland (V. Karimäki, 
T. Lampén) 

11th Annual RDMS CMS Collaboration Conference, 
12-16 September, Varna, Bulgaria (invited talk by V. Karimäki) 

Prospects for Charged Higgs Discovery at Colliders, 
13-16 September, Uppsala, Sweden (invited talks by R. Kinnunen) 

M-grid Administrators Meeting, 
6 October, Espoo, Finland (T. Lindén) 

11th Geant4 Collaboration Workshop and Users Conference, 
8-12 October, Lisbon, Portugal (talks by A. Heikkinen, 
invited talk by P. Kaitaniemi) 

Meeting of EPS HEPP Board, 
13 October, CERN, Geneva, Switzerland (J. Tuominiemi) 

13th Nordic LHC Physics Workshop, 
25-27 October, Helsinki, Finland (invited talks by R. Kinnunen, 
S. Lehti, and L. Wendland) 

NorduGrid Steering Committee Meeting, 
27 October, Helsinki, Finland (T. Lindén) 

IEEE Transactions for Nuclear Science Symposium, 
29 October - 4 November, San Diego, CA, USA 
(invited talk by A. Heikkinen) 

4th Geant4 Space Users’ Workshop and 3rd Spenvis Users’ 
Workshop, 
6-10 November, NASA Jet Propulsion Laboratory, Pasadena, CA, 
USA (talk by A. Heikkinen) 

INCL4-ABLA Hadronic Models in GEANT4 Working Group 
Meeting, 
20 November - 1 December, Paris, France (talk by A. Heikkinen, 
talk by P. Kaitaniemi) 

Particle Physics Day, 
24 November, Helsinki, Finland (talk by R. Kinnunen) 

Particle Physics Seminar, 
1 December, Helsinki, Finland (talk by S. Slabospitsky) 

Joint Algorithms/Physics Conveners’ Meeting, 
6 December, Fermilab, Batavia, IL, USA (talk by M. Voutilainen) 

The Japan Taiwan Symposium on Simulation in Medicine, 
12-15 December, Tsukuba, Japan (invited talk by A. Heikkinen) 

NDGF CERN Committee Meeting, 
15 December, Copenhagen, Denmark (T. Lindén) 

Working visits to CERN, 
Geneva, Switzerland (talk by A. Heikkinen, talk by V. Karimäki, 
talk by R. Kinnunen, talk by S. Lehti, talk by L. Wendland) 

Meetings of CMS Management Board, Finance Board, 
Collaboration Board, Resource Review Board, 
CERN, Geneva, Switzerland (J. Tuominiemi) 

CMS Tracker 

2nd Trento Workshop on Advanced Silicon Detectors (3D and 
p-type), 
13-14 February, Trento, Italy (J. Härkönen, talk by E. Tuovinen) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (talk by J. Härkönen, 
talk by T. Mäenpää) 

Workshop of CMS Upgrade, 
2 April, Padova, Italy (talk by J. Härkönen) 

5th International Forum on Advanced Material Science and 
Technology, 
11-14 June, Xiangtan, China (invited talk by J. Härkönen, 
key note talk by P. Luukka, invited talk by E. Tuovinen) 
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8th RD50 Workshop on Radiation hard semiconductor devices for 
very high luminosity colliders, 
25-28 June, Prague, Czech Republic (J. Härkönen, talk by P. Luukka) 

RD39 Cryogenic Tracking Detectors Workshop I-2006, 
29 June, Prague, Czech Republic (talk by J. Härkönen, P. Luukka, 
E. Tuominen) 

Sixth International “Hiroshima” Symposium on the Development 
and Application of Semiconductor Tracking Detectors, 
11-15 September, Carmel, CA, USA (invited talk by J. Härkönen) 

Extended Defects in Semiconductors EDS 2006, 
17-22 September, Halle (Saale), Germany (talk by E. Tuominen) 

6th International Conference on Radiation Effects on 
Semiconductor Materials, Detectors and Devices, 
10-13 October, Florence, Italy (talk by J. Härkönen) 

9th RD50 - Workshop on Radiation hard semiconductor devices 
for very high luminosity colliders, 
16-18 October, CERN, Geneva, Switzerland (J. Härkönen, talk by 
P. Luukka) 

RD39 Cryogenic Tracking Detectors Workshop II-2006, 
19 October, CERN, Geneva, Switzerland (talk by J. Härkönen, 
P. Luukka, talk by E. Tuominen) 

Particle Physics Day, 
24 November, Helsinki, Finland (talk by P. Luukka) 

Working visit, 
Lappeenranta University of Technology, Lappeenranta, Finland 
(J. Härkönen, E. Tuominen) 

Nuclear Matter Programme 

ALICE 

ALICE SSD Meeting, 
18 January, CERN, Geneva, Switzerland (talk by M. Oinonen) 

CERN/ALICE Meeting, 
19 January, CERN, Geneva, Switzerland (talk by W. Trzaska) 

Warsaw University of Technology, 
24 January, Warsaw, Poland (talk by W. Trzaska) 

LNS/Catania, 
3 February, Catania, Italy (talk by V. Lyapin) 

T0 PRR Meeting, 
10 February, CERN, Geneva, Switzerland (talk by W. Trzaska) 

The Annual Meeting of the Finnish Physical Society, 
9-11 March, Tampere, Finland (M. Oinonen, H. Seppänen, 
W. Trzaska, R. Vierimaa) 

CERN/ALICE Meeting, 
13-17 March, CERN, Geneva, Switzerland (talk by W. Trzaska) 

CERN, 
20 March, Geneva, Switzerland (talk by W. Trzaska) 

JYFL, 
13 April, Jyväskylä, Finland (talk by W. Trzaska) 

ALICE SSD Meeting, 
21 April, CERN, Geneva, Switzerland (talk by M. Oinonen) 

CERN, 
1 June, CERN, Geneva, Switzerland (talk by W. Trzaska) 

Scientifi c Advisory Board Meeting of HIP, 
6 June, Helsinki, Finland (talk by M. Oinonen) 

FAIR/PANDA Collaboration Meeting, 
1-6 September, Vienna, Austria (M. Oinonen) 

NDGF resources for ALICE, 
9 October, Kastrup, Denmark (talk by M. Oinonen) 

CERN, 
10 October, Geneva, Switzerland (talk by M. Bondila) 

Warsaw University, 
8 November, Warsaw, Poland (talk by W. Trzaska) 

Nordic ALICE Meeting, 
30 November, Jyväskylä, Finland (talk by M. Oinonen) 

CERN, 
11 December, Geneva, Switzerland (talk by W. Trzaska) 

ISOLDE 

CERN High School Seminar, University of Jyväskylä, 
September, Jyväskylä, Finland (talk by A. Jokinen) 

Workshop on Advanced Laser and Mass Spectroscopy “ALMAS-1”, 
19-20 October, Darmstadt, Germany (talk by J. Äystö) 

Technology Programme 
CHEP 06, International Conference on Computing in High 
Energy and Nuclear Physics, 
13-17 February, TIFR, Mumbai, India (talk by J. Klem) 

ICIW 2006, International Conference on Internet and Web 
Applications and Services, 
23-25 February, Guadeloupe, French Caribbean (talk by M. Pitkänen) 

University of Delaware, 
3-14 April, Newark, DE, USA (M. Pitkänen) 

Condor Week 2006, 
26 April, Madison, WI, USA (invited talk by J. White) 

CEOS WGISS 21 Meeting, 
8 May, Budapest, Hungary (talk by J. White) 

The 17th Global Grid Forum - GGF17, 
10-12 May, Tokyo, Japan (J. Hahkala) 

2nd Nordic Grid Neighbourhood Conference, 
1-2 June, Espoo, Finland (talks by J. Klem, H. Mikkonen) 

HPDC Workshop on Next-Generation Distributed Data 
Management, 
20 June, Paris, France (presentation by M. Pitkänen) 

Institute of Biocomputing and Physics of Complex Systems 
(BIFI), Universidad de Zaragoza, 
29 June, Saragossa, Spain (invited talk by M. Silander) 

International Conference on Networking and Services, 
16-19 July, Silicon Valley, CA, USA (presentation by H. Mikkonen) 

Liberty Alliance Project Technology Expert Group 
Interim Meeting, 
19-21 September, Paris, France (talk by H. Mikkonen) 

2nd Pan-Galactic BOINC Workshop, 
20-21 September, University of Geneva, Geneva, Switzerland 
(talk by J. Klem) 

The EGEE’06 Conference, 
25-29 September, Geneva, Switzerland (J. Karppinen, H. Mikkonen, 
T. Nissi, M. Pitkänen) 

First KnowARC Conference, 
7-9 November, Oslo, Norway (talk by M. Punceva) 

JBossWorld Berlin 2006, 
20-22 November, Berlin, Germany (invited talk by J. Karppinen and 
M. Pitkänen) 

Fall 2006 Internet2 Member Meeting, 
4-7 December, Chicago, IL, USA (H. Mikkonen) 

Administration and Support 
CERN Co-operation High School Network Seminar, 
15 September, Jyväskylä, Finland (invited talk by R. Rinta-Filppula) 

EPPOG Meeting, 
6-7 October, CERN, Geneva, Switzerland (R. Rinta-Filppula) 
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Publications

Theory Programme 

Cosmology 

R. Allahverdi, K. Enqvist, J. Garcia-Bellido and A. Mazumdar, 
Gauge-invariant infl aton in the minimal supersymmetric standard 
model, 
Phys. Rev. Lett. 97 (2006) 191304 

R. Allahverdi, K. Enqvist, A. Jokinen and A. Mazumdar, 
Identifying the curvaton within the minimal supersymmetric 
standard model, 
J. Cosmol. Astropart. Phys. 0610 (2006) 007 

K. Kainulainen and D. Sunhede, 
Dark energy, scalar-tensor gravity, and large extra dimensions, 
Phys. Rev. D 73 (2006) 083510 

T. Koivisto, 
A note on covariant conservation of energy-momentum in 
modifi ed gravities, 
Class. Quant. Grav. 23 (2006) 4289 

T. Koivisto, 
Matter power spectrum in f(R) gravity, 
Phys. Rev. D 73 (2006) 083517 

T. Koivisto and H. Kurki-Suonio, 
Cosmological perturbations in the Palatini formulation of 
modifi ed gravity, 
Class. Quant. Grav. 23 (2006) 2355 

T. Koivisto and D. F. Mota, 
Dark energy anisotropic stress and large scale structure 
formation, 
Phys. Rev. D 73 (2006) 083502 

D. Langlois and F. Vernizzi, 
Nonlinear perturbations for dissipative and interacting relativistic 
fl uids, 
J. Cosmol. Astropart. Phys. 0602 (2006) 014 

T. Poutanen, G. de Gasperis, E. Hivon, H. Kurki-Suonio, A. Balbi, 
J. Borrill, C. Cantalupo, O. Doré, E. Keihänen, C. R. Lawrence, 
D. Maino, P. Natoli, S. Prunet, R. Stompor and R. Teyssier, 
Comparison of map-making algorithms for CMB experiments, 
Astron. Astrophys. 449 (2006) 1311 

F. Vernizzi and D. Wands, 
Non-Gaussianities in two-fi eld infl ation, 
J. Cosmol. Astropart. Phys. 0605 (2006) 019 

Laser Physics and Quantum Optics 

A. Collin, 
Collective modes and the broken symmetry of a rotating 
attractive Bose gas in an anharmonic trap, 
Phys. Rev. A 73 (2006) 013611 

O. Dannenberg and M. Mackie, 
Rogue decoherence in the formation of a macroscopic atom-
molecule superposition, 
Phys. Rev. A 74 (2006) 053601 

Particle Physics Phenomenology 

E. Gabrielli, K. Huitu and S. Roy, 
Photon propagation in magnetic and electric fi elds with scalar/
pseudoscalar couplings: a new look, 
Phys. Rev. D 74 (2006) 073002 

T. Honkavaara, K. Huitu and S. Roy, 
Signals of sneutrino-antisneutrino mixing in an e- � collider in 
anomaly-mediated supersymmetry breaking, 
Phys. Rev. D 73 (2006) 055011 

Hadron Physics Activity 

A. Acus, E. Norvaišas and D. O. Riska, 
The � particle as a canonically quantized multiskyrmion, 
Phys. Rev. C 74 (2006) 025203 
C. S. An, Q. B. Li, D. O. Riska and B. S. Zou, 
The qqqqq- components and hidden fl avor contributions to the 
baryon magnetic moments, 
Phys. Rev. C 74 (2006) 055205 

C. S. An, D. O. Riska and B. S. Zou, 
Strangeness spin, magnetic moment, and strangeness 
confi gurations of the proton, 
Phys. Rev. C 73 (2006) 035207 

J. Gasser, M. A. Ivanov and M. E. Sainio, 
Revisiting � �����+ �- at low energies, 
Nucl. Phys. B 745 (2006) 84 

B. Juliá-Díaz and D. O. Riska, 
The role of qqqqq- components in the nucleon and the N(1440) 
resonance, 
Nucl. Phys. A 780 (2006) 175 

Q. B. Li and D. O. Riska, 
The role of fi ve-quark components in gamma decay of the 
�(1232), 
Nucl. Phys. A 766 (2006) 172 

Q. B. Li and D. O. Riska,
Five-quark components in �(1232) � N� decay, 
Phys. Rev. C 73 (2006) 035201 

Q. B. Li and D. O. Riska, 
Role of qq- components in the N(1440) resonance, 
Phys. Rev. C 74 (2006) 015202 

D. O. Riska and B. S. Zou, 
The strangeness form factors of the proton, 
Phys. Lett. B 636 (2006) 265 

Physics of Biological Systems 

J. Aittoniemi, T. Róg, P. Niemelä, M. Pasenkiewicz-Gierula, 
M. Karttunen and I. Vattulainen, 
Tilt: major factor in sterols’ ordering capability in membranes, 
J. Phys. Chem. B 110 (2006) 25562 

E. Falck, J. T. Hautala, M. Karttunen, P. K. J. Kinnunen, M. Patra, 
H. Saaren-Seppälä, I. Vattulainen, S. K. Wiedmer and J. M. Holopainen, 
Interaction of fusidic acid with lipid membranes: implications to 
the mechanism of antibiotic activity, 
Biophys. J. 91 (2006) 1787 

A. A. Gurtovenko, S. V. Lyulin, M. Karttunen and I. Vattulainen, 
Molecular dynamics study of charged dendrimers in salt-free 
solution: effect of counterions, 
J. Chem. Phys. 124 (2006) 094904 

M. Heikelä, I. Vattulainen and M. T. Hyvönen, 
Atomistic simulation studies of cholesteryl oleates: model for the 
core of lipoprotein particles, 
Biophys. J. 90 (2006) 2247 

T. Murtola, T. Róg, E. Falck, M. Karttunen and I. Vattulainen, 
Transient ordered domains in single-component phospholipid 
bilayers, 
Phys. Rev. Lett. 97 (2006) 238102 

P. S. Niemelä, M. T. Hyvönen and I. Vattulainen, 
Infl uence of chain length and unsaturation on sphingomyelin 
bilayers, 
Biophys. J. 90 (2006) 851 

M. Patra, E. Salonen, E. Terama, I. Vattulainen, R. Faller, B. W. Lee, 
J. Holopainen and M. Karttunen, 
Under the infl uence of alcohol: the effect of ethanol and methanol 
on lipid bilayers, 
Biophys. J. 90 (2006) 1121 

J. Repáková, J. M. Holopainen, M. Karttunen and I. Vattulainen, 
Infl uence of pyrene-labeling on fl uid lipid membranes, 
J. Phys. Chem. B 110 (2006) 15403 

S. Vainio, M. Jansen, M. Koivusalo, T. Róg, M. Karttunen, I. Vattulainen 
and E. Ikonen, 
Signifi cance of sterol structural specifi city: desmosterol cannot 
replace cholesterol in lipid rafts, 
J. Biol. Chem. 281 (2006) 348 
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L. I. Vergara, F. W. Meyer, H. F. Krause, P. Träskelin, K. Nordlund and 
E. Salonen, 
Methane production from ATJ graphite by slow atomic and 
molecular D ions: evidence for projectile molecule-size-dependent 
yields at low energies, 
J. Nucl. Mater. 357 (2006) 9 

String Theory and Quantum Field Theory 

M. Arai, M. Chaichian, K. Nishijima and A. Tureanu, 
Non-anticommutative supersymmetric fi eld theory and quantum 
shift, 
Phys. Lett. B 639 (2006) 124 

M. Arai and M. Nitta, 
Hyper-Kähler sigma models on (co)tangent bundles with SO(n) 
isometry, 
Nucl. Phys. B 745 (2006) 208 

M. Arai and N. Okada, 
Color superconductivity in N = 2 supersymmetric gauge theories, 
Phys. Rev. D 74 (2006) 045004 

A. Bredthauer, U. Lindström and J. Persson, 
First-order supersymmetric sigma models and target space 
geometry, 
J. High Energy Phys. 0601 (2006) 144 

A. Bredthauer, U. Lindström, J. Persson and M. Zabzine, 
Generalized Kähler geometry from supersymmetric sigma models, 
Lett. Math. Phys. 77 (2006) 291 

M. Chaichian, A. Kobakhidze and A. Tureanu, 
Spontaneous reduction of noncommutative gauge symmetry and 
model building, 
Eur. Phys. J. C 47 (2006) 241 

M. Chaichian and K. Nishijima, 
Does color confi nement imply massive gluons?, 
Eur. Phys. J. C 47 (2006) 737 

M. Chaichian, K. Nishijima and A. Tureanu, 
An interpretation of noncommutative fi eld theory in terms of a 
quantum shift, 
Phys. Lett. B 633 (2006) 129 

M. Chaichian and A. Tureanu, 
Twist symmetry and gauge invariance, 
Phys. Lett. B 637 (2006) 199 

M. Gogberashvili, A. B. Kobakhidze and A. Tureanu, 
Localizing gravity in extra dimensions, 
Eur. Phys. J. C 47 (2006) 857 

P. S. Howe, U. Lindström and V. Stojevic, 
Special holonomy sigma models with boundaries, 
J. High Energy Phys. 0601 (2006) 159 

N. Jokela, E. Keski-Vakkuri and J. Majumder, 
Superstring disk amplitudes in a rolling tachyon background, 
Phys. Rev. D 73 (2006) 046007 

S. Kawai, E. Keski-Vakkuri, R. G. Leigh and S. Nowling, 
Rolling tachyon boundary conformal fi eld theory on an orbifold, 
Phys. Rev. D 73 (2006) 106003 

S. Kawai, E. Keski-Vakkuri, R. G. Leigh and S. Nowling, 
Fractional S-branes on a spacetime orbifold, 
Phys. Rev. D 73 (2006) 106004 

S. Kawai, E. Keski-Vakkuri, R. G. Leigh and S. Nowling, 
Brane decay and an initial spacelike singularity, 
Phys. Rev. Lett. 96 (2006) 031301 

A. Kobakhidze and A. Tureanu, 
Gauge coupling unifi cation in orbifold GUT’s, 
Int. J. Mod. Phys. A 21 (2006) 4323 

J. Majumder, S. Mukhopadhyay and K. Ray, 
Fractional branes in non-compact type IIA orientifolds, 
J. High Energy Phys. 0611 (2006) 008 

A. Tureanu, 
Analyticity of the scattering amplitude, causality, and high-energy 
bounds in quantum fi eld theory on noncommutative space-time, 
J. Math. Phys. 47 (2006) 092302 

A. Tureanu, 
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