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Scientific activities at DEP at RBI

Particle physics 62 seniors and cosmology

rad students : -
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Equipment
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Project goal

Even though RBI has

« Good physicists,

« Active on numerous top experiments,

 Posseses good know-how,

 Has a good detector testing faciltity (Van De Graaff)

But

« lack of specialized equipment, instrumention, staff, detectors

« very excesive fragmentation of small groups across many experiments
Prevents:

« A more prominent role in international experiments,

« Greater scientific impact
« Alarger experimental contribution to international and local experimental facilties

that builds on exisitng know-how, puts to use existing strong
Solution facilties, uses existing membership in top experiments in order to
significantly increase the experimental capacity and human potential

» silicon detectors and readout

« diamond detectors and readout

« testing detectors: vacuum chamber and laser system
« DAQ and detector control




SILICON DETECTORS

DIAMOND DETECTORS

VACUUM CHAMBER
LASER TESTINC

DAQ/System control/FPGA

Partnhers

University of Birmingham (Department of Physics), UK
University of Bristol (Department of Physics), UK
University of Frankfurt/NA61/CERN

University of Huelva, Spain

University of Manchester, (Department of Physics), UK

University of Torino, (Department of Experimental
' Physics), Italy

| 2

GSI (Detectorlabor group), Germany.
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Finances + manpower

Silicon Diamond Detector DAQ/
testing control

Labour cost 114,750 101,250 93,850 110,250 [EEEEEE

Travel 56,400 35,160 18,600 26,100
Workshop 10,200 10,200 - 10,200

Equipment 183,000 91,000 121,000 75,500

Materials -r + 4 Foreign experts
— -- (~postdocs)

32,400

14,500

> el EE
bexFPREER

Sub-total

Overhead
7%

Subcontract
ing /audit
costs

fotals I Positions open, if you have candidates, send an email i 1,319,538 €
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R&D on detector research

collaborations collaborations
4 N\

* CERN:NAG61, CMS, ALICE

[ Strengthening of existing ] [ Opportunities for new ] Unique facility in Croatia for

instrumentation
* CBM at FAIR ‘ * Improvements of R&D in nuclear

Human potential

* new experienced researchers « Int. Linear Collider : :
recruited - GANIL, GSI, Legnaro, UCL t. Linear Collide and particle physics
« existing technical staff mobilized Louvain-la-Neuve, KVI Groningen * Improvements of R&D on general
: 9 _ - IPN Orsay, IReS Strashourg, research infrastructure
. su_entlflc and technical staff INFN-LNS Catania, TU Munich, « Cooperation with Industry/
L trained J PSI SWitzerIand,Oak Rldge NL ) L commercialisation )
ﬁ Closer cooperation with
regional centers

Scientific equipment
* pool of DEP detector system
research equipment increased

Better
integration in
ERA

* University of Zagreb

*University of Split

* pool of equipment for data Y P
acquisition and system control
R&D improved

Upgrading Partnerships

RTD capacity |MPACTS and regional

and capability cooperation

Sustainable partnerships with

seven leading European R&D
organizations

Quality of research Improvement of (+ University of Birmingham )
potential to o .
articinate in EP7 * University of Bristol
* opportunities  for  high  quailty P P « University of Frankfurt
* University of Huelva

research at local level accelerator project

facility . ,
* University of Manchester

* University of Torino
.c GSI

*increased contribution in top
| collaborative research

J

Increased opportunities for Increased opportunities

involvement in integrated for participation in
infrastructure FP7 projects ERC grant schemes

Human interactions
* 4 foreigners will greatly contribute
to internationalzaition of DEP

Increased opportunities for

acquiring researchers

 Additional employees and

additional lab space requirements Increased opportunities for
will force positive reassesment of popularisation of science
room, space, and equipment
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Silicon

» silicon detectors for charged particles detection (thin 10-20 um small area detectors, 1D
position sensitive detectors, double-sided strip detectors, thin 20-30 um large area strip
detectors and position sensitive strip detectors). The estimated cost for these is

-State-of-the-art silicon pixel detectors as part of CERN upgrades: NAG61 at
CERN (GOSSIP/MediPix/TimePix)- ? ATLAS?. The estimated cost for

these is

*Procurement of detector readout electronics and modules including crates and related
materials. Included are pre-amplifiers, multi-channel amplifiers, gate generators, FIFOs,
logic units, multi-channel fast discriminators, counters, logic analyser, and power
supplies. Estimated cost is . Material costs, including cabling, connectors and
adapters are about

holes

iso
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Thank you

And hope we will cooperate much
more In the near future
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Diamond

» Procurement of state-of-the-art diamond detectors: CERN, FAIR (CBM). The estimated
cost for these is

*Procurement of diamond detector readout electronics and modules, and related
materials. Estimated cost is Material costs, including cabling, connectors and
adapters are about

+ 1 Foreign expert

anticic@irb.hr



Detector testing: Vacuum chamber + laser

*Procurement of equipment/tools for assembly of the vacuum chamber. Included are a
dedicated vacuum system (pumps, valves and vacuum-meters), a beam-guiding system
(electro-magnetic elements and collimators) and a detector signal feed-through system
for large number of detector elements. The estimated cost is Material cost is
about

*Procurement of a 3-stage goniometer to be able to rotate a detector in the vacuum
chamber. Estimated cost is

*Procurement of a table-top laser testing setup. Included is an optical table, motorized x-
y translation stage with micrometer accuracy, and a mW CW laser. Estimated cost is

+ 1 Foreign expert
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DAQ/FPGA/LabView

*Electronics circuits simulation and design software as well as of the equipment for PCB
prototyping. Estimated cost is

*Procurement of PCI bus based DAQ board systems. Estimated cost is

*Procurement of Field Programmable Gate Arrays (FPGA), as well as state of the art
FPGA development boards Estimated cost is about

*Procurement of site-wide software for programming and controlling FPGAs and FPGA
development boards, based on the Matlab and Simulink environment. Estimated cost is

*Procurement of site-wide LabView software, with real time simulation extension. This
software is in common use for detector system control at numerous experiments,
including many of the ones researchers from the NPP laboratories are part of (NA61 at
CERN, PRISMA/CLARA setup at INFN-LNL, experimental end stations at GANIL).
Estimated cost is

*Upgrade and enlargement of existing Data Acquisition VME modules (ADC and QDC
units, processor, crate). Estimated cost is

+ 1 Foreign expert
anticic@irb.hr



More finances and equipment

*FP7, IPA and many other external sources of funding...

Planned project Description Coordinator

FP7-REGPOT-2011-1 Astroparticle at RBI Antici¢/Surié¢

Division has excellent track record (6 ongoing FP7 projects)

FP/IAEA/industry ...

anticic@irb.hr




Scientific activities I

Elementary nuclear and particle physics

Properties of elementary particles and interactions: Nucture with
— Heavy boson production T
— Matter/antimatter symmetry
— axions

. Properties of nuclei and nuclear reactions:

— Composition of nuclei

— Properties of extremely energetic and pressuried nuclei

— Strangeness

Fundamental astrophysics and cosmology

Structure and evolution of universe, galaxies, black holes, stars, dark matter

Nuclear physics applications and other applications
 Development of materials and their modification/nanostructures
+ Carbon dating
. Interdisciplinarity: quantum computing, archaeology, geology ...
. Mine and bomb detection through nuclear methods

Work at local and international experimental facilties

DEP performs at several levels top science From 1998 till 2008 DEP :
*Reflected in number and quality of publications:

' 575 publications (15%  IRB) (DEP 9% IRB)
7677 citations (30% IRB)

anticic@irb. 15/10




Participants

sLaboratory for ion beam interactions
sLaboratory for nuclear physics
sLaboratory for high energy physics

largest DEP laboratories Dr. Stjepko Fazinic

AN KOREKSIC
DipimngaNatkorSKkukan

DIpINgAMIZdeEmBogoVeac g A\ A\ v
)/ N ; 3
D ONCINEONC j ‘S“ - !

DrlVasBogaanovic § : & & -
@ , 1 deciding on how much
money to ask for...

~33 employees,
15 directly included

Dr. Neven Soic
Dr. IMlladen KIS
Dr. Suzana Szilner
Dr. Zoran basrak
Dr. koman Caplar
Dr. Sasa bl

Dr. Tatjana Susa

-

O

1
Q
O
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16
141
12
Senior Research Associate 101

M scn. advisor
Senior Scientist
M sen. res. associate
M res. associate

Research Associate Osen. assitant

B student/assistant

M tech.
assis./technicians

O N B~ OO

Students and assistants
(12 Ph.D. candidates) DEP scientists/technicians

Technical assistants Administrative staff

Tehnical staff

Several retired DEP staff who

contribute to DEP in numerous ways
58 scientists and technicians

A very large number are either expats
or have a significant scientific
experience outside Croatia

99%0 RrBI science potential

Volunteer students Sirh.hr 17/10



.

\_

Project Steering Commitee

Marek Gadzinski, University of Frankfurt/CERN/NA61 DI Il Enls, Crester Netensl SelEnee Coumne
Joel Goldstein, University of Bristol
Martin Freer, University of Birmingham
Danica Ramljak, RBI director

Alexander Oh, Manchester University
Ettore Vittone, University of Torino
Ismael Martel, University of Huelva
Christian Joachim Schmidt, GSI

™

:

| Management Board

WP1
S. Fazinic/T. Anticic
Project management

T. Anticic

S. Fazinic
M. Jaksic
M. Kis

S. Szilner

V. Brigljevic
N. Soic WP2
N. Soic/T. Anticic

Silicon Detector Systems

WP3
WP6 M. Kis/M. Jaksic
V. Brigljevic/S. Szilner Diamond Detector Systems

Dissemination
WP4

M. Jaksic/S. Szilner
Detector testing: vacuum chamber and laser

WP5
S. Fazinic/V. Brigljevic
Detector data acqusition and system control

anticic@irb.hr

18/10



Timeline for pixel detectors

Deliverable

[ 1 [ 2 3
1l10J2T3T4alslel718l9oTl10l11T12]13T1al15T16117 118119 2012112223124 25[26[27128129[30[31132133[34[35[36

37

wP1

Project Management

1.1 meetings
1,2 adion plans
1.3 reports
1.4 SOP
1.5 administrator
1.6 audit
wP2 Silicon Detector Systems
2.1 visits
2.2 expert
2.3 silicon strip sensors
2.4 silicon pixel sensors
2.5 workshop
wWP3 Diamond Detector Systems
3.1 visi
3.2
3.3 diamond d

3.4

workshop

wpP4

Vacuum and Laser

4.1

visits

4.2 expert
4.3 laser
4.4 vacuum chamber

4.5

goniometer

WP5

DAQ and Process Control

5.1

Visits

expert

DAQ/FPGA/ software

5.4 workshop
WP6 Org. & dissemination
6.1 seminars
6.2 conferences
6.3 open days
6.4 web site
6.5 brochure

6.6

workshops

A e S e S

I e

b

[
. =
—
p—
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Current and new FP7 and European project

T -
I e ) I

Upgrading Nuclear Analysis Techniques
IAEA for Air Pollution Monitoring 1/2009 12/2011 167 000

Improvement of the Reliability and Accuracy of Heavy
lon Beam Nuclear Analytical Techniques

Iva Bogdanovi¢
Radovi¢

Siketi¢ 9/2007 12/2011 15 000

5/2008 4/2010

2012
2012

FP7 CLUNA 291 000

Physics of Compact Objects: exploring
nucleosythesis and evolution
Particle Detectors

Soi¢

Soi¢ E 2010 150 000

Sk
Antici¢ FP7 2010 1 320 000
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