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Istory of HEP in Slovenia

EP in Slovenia today - introduction

Prospects

... tocused mainly on HEP experiment; theory,
astroparticle and nuclear in separate talks
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: 55 GUSD (2018 est.), 26.6
SD/cap.

~2 orders of magnitude smaller than
Germany
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. Slovenia at CERN o0
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* Long struggle leading to Slovenia’s adherence as

Associate Member State of CERN in the pre-stage to Membership

was successfully concluded on July 4t 2017
(S5y after Higgs discovery, 241y after US independence declaration)

— First Lo/ in 1992

Member States of CERN
* Two CERN fact-finding = o -
missions T ==
e Stalled :_ SR
— Second Lol in 2009 + —
* Council task force visit 2010 =
* Negotiations started = E
e Stalled ::;
= Process resumed 2015 -
* Part of ECFA since July 2018 :'='I
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s History of HEP - OMICRON o.°
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B1975-1991
CROSS SECTION MEASUREMENT OF THE n p»n”n*n REACTION NEAR THRESHOLD
s | =
-

— Prof. G. Kernel invited by Oxford
colleagues to join the OMICRON
collaboration at CERN SC

= Up to 1982 the OMICRON collaboration
conducts a series of experiments on
pion scattering

G. KERNEL, D. KORBAR, P. KRIZAN, M. MIKUZ, F. SEVER, A. STANOVNIK, M. STARIC,
D. ZAVRTANIK

C.W.E. VAN EIJK, R W. HOLLANDER, W. LOURENS

E.G. MICHAELIS

N.W. TANNER

S.A. CLARK

J. JOVANOVICH

= Prof. Kernel is joined by several PhD
students and the Slovenian group
becomes a full member of the
OMICRON collaboration

= For the last experiment, threshold pion
production (CERN SC-94), the Slovenian
group assumes a leading role with Prof.
Kernel the spokesperson of the
eksperiment

J.D. DAVIES, J. LOWE and S.M. PLAYFER ?
Departme n f Birmingham, Birp am 813 2TT, UK

> Thus this year we are celebrating 44 years
of Slovenian collaboration with CERN !
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* 1983-2000

= Following the end of OMICRON
measurements in 1982, Prof. Kernel
Joined the ARGUS experiment at
DESY

First limited to Prof. Kernel and one
PhD student the group gradually
grew to 6 researchers

Major involvement in physics
analysis, specializing in two-photon
physics

In excess of 130 papers, 3700
citations, one of the most productive
experiments in late eighties
Discovery of B-mixing the physics
highlight (459 citations)
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PHYSICSLETTERS B

ELSEVIER Pysics Lattars B 444 (1998) 4331 _—

5 — Slovenian physicists
icipate in a proposal to
2asure time reversal violation at
EAR (PSCC P-88)

086 — the proposal is postponed,
e collaboration is proposed to
erge with the approved CPLEAR
xperiment (CERN PS-195)

988 — Slovenian group joins

EAR in the final stage of

ector preparation

First direct observation of time-reversal non-invariance in the
neutral-kaon system

CPLEAR Collaboration

A A lakis *, E. Aslanides ¥, G. Bacl > P B =
0. Belmke“ A Benelh" V. Bertin ¥, F. Blanc **, P. Bloch ¢, P. Carlson °,
M. Carroll *, E. Cawley *. S. Charalambous ?, M.B. Chenok M. Damelsson
M. Dejardin *, . Derre * A Ealet *, C. Eleﬁhenadas PL Faravel W Fetscher 9,
M. deecam d A Filipéi¢ 7, D. ancns LI Fry L E Gabathuler *, R. Gamet °,
H.-J. Gerber 3 A Go‘AHaselden PJ. Hayman F. HemyColnnme(
R.W. Hollander *, K. Jon-And . P.-R. Kettle =, P. Kokkas %, R. Kreuger *
R. Le Gac ¥, F. Leimgruber ®, I. Mandi¢ , N. Maathos * G. Marel ®, M. Mikuz’
7. Milter °, F. Montanet k A Muller = 'I' Nakada =, B Pagels 9
1. Papadopoulos ?, P. Pavl ® A Poli GPoh\ka RRnckenbach"

P

" BL. Roberts ©, T. Ruf‘ C. Santom" M. Schifer ¢ LA Schaller &,
T. Schietinger ®, A. Schopper ¢, L. Tauscher ®. C. Thibault ’, F. Touchard ¥,
C. Touramanis *, C.W.E. Van Eijk ©, S. Vlachos ®, P. Weber 9, O. Wigger =,
M. Wolter ¢, D. Zavrtanik !, D. Zimmerman ©

* Unisersity of Athens, Greece
 Univeraty of Bask, Switzeriand
© Bossan Unsersity, USA

ot pa, Slovenia
CPAL INIPS.CNRS ot Univerits Al darcdle 1, Frwe
! CONSM, IN2PS-CNRS, Orsay, France

— 1996 successful oy

0370-2693/98/S - s0s

ements of CP, T and CPT e wrkimn, R

in the neutral kaon P

aturing the first direct ool E
time reversal non- ggaciiedadaalubolladiadeodon

decay eigentime g
Neutral—kaon decay time [l
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1992 — prof. D. Zavrtanik is invited to
join the DELPHI collaboration

Up to 2000 we participated in
measurements with one of the most
successful experiments in HEP history

o .
cagholo”, . Roschese %, V. Ronjin', L. Ruos™

Numerous precision verifications of
the Standard model published in
more than 270 SCI papers with 5700
citations

Slovenian physicists participated in
data analysis, forward RICH
commissioning and extension of the

silicon tracker in the forward
direction (VFT) for LEP-200
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Higher luminosity
Asymmetric machine

94 — After participation in the design of
@ HELENA asymmetric B-faxtory Prof. P.
rizan joins the HERA-B proposal, set to
discover CP violation in the B meson
system

Much larger solid angle
More sophisticated trigger

B
LI g

10 0.0001 0.001 0.01 0.1 1
B-rate/total rate

puri‘lty E— .

10°¢

Slovenian group plays a leading role in
constructing the RICH detector; Prof. Krizan
is RICH project leader

"Enormous detector challenges due to huge

AcHIEVEMENTS RICH detector

(Austin,Ljubljana, Houston, DESY,

Pa rtic ]e Sepa ration LIP Coimbra, Barcelona)
particle rates resembling LHC conditions Chesenkov Relation for 6, ,<c1: =2, ™"
>
Plagued by significant delays and out-of- , \ o
| «  x10 8" gegen 1/p° (¢“/GeV~), Run 17262
pec performance of many sub-detectors, T e P
RA-B misses its primary physics goal £ ozsh 22 —7
RICH detector is one of the systems ozl =
on time and within specifications oash
oderate physics turnout, HERA-B oalp I s [y 7\)
H : i ;‘esol‘)ur:iz:; at design
d the Slovenian group as capable PR =

5 0.2
ge particle physics detectors VpAGeViel?
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. History of HEP — ATLAS @

1996- - < ==
= With CPLEAR completed looked for
opportunities for the future
Discussions with CMS and ATLAS tracking
* Opted for ATLAS
Slovenian group member of ATLAS
collaboration since 1996 (148t institution
admitted)
Main construction effort — building the
SemiConductor Tracker - SCT, part of the
particle tracking system - Inner Detector R= 1002 mm

CORE investment ~1.7 MCHF

After completing SCT taken on additional
responsibilities

* Beam Conditions Monitor
e Beam Loss Monitor
» Radiation Monitor

— More in Borut’s talk
Ljubljana, April 5, 2019 M. Mikuz: HEP in Slovenia




ovenian HEP community is composed of researchers fr
Stefan Institute and three Universities (Ljubljana, Marik

/a Gorica)

Experimental and Theoretical Particle Physics effort led by
* Astro-Particle by University of Nova Gorica (spawned off PP)
* Nuclear Physics at JSI

 Experiment (PP&AP):
~40 researchers, incluc

b y
o
Slovenj MNgHor Murska SObOtarJ
Gradec Universityof Maribor I ~y 10 fa C u Ity a n d 1 : P

Volsperk Zalaegs
o e =]

i _/\M\Déakoovec

arzlsic
Tfigiavski ’ Velgnje / Varazdin ! St u d e nts
o

Qe Q P Theory: ~10 researck
e A el 4 faculty, 4 student
Postojna Novognesto Zapgesico a%re |

2 Universities G *eee Faculty staff ho
\Kog‘e’ Ozef St . Karlovec : Sisek Kutine ti me positio a

My o ¢
Petrinja G

Lj LQa na

" -Univerza v Ljubljani
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HEP Today: Experiment
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* |ed by Experimental Particle Physics Department of JSI —
~30 researchers

* Currently active in two major HEP collaborations
— ATLAS at the LHC in CERN (talk B.P. Kersevan)
— Belle2 at Super-KEKB in KEK (talk P. Krizan)

* Detector development (talk S. Korpar)

— Also as part of two R&D collaborations at CERN
e RD-42: diamond detectors
e RD-50: radiation-hard silicon detectors

e Computing (talk A. Filipcic)

ATLAS

EXPERIMENT

Ljubljana, April 5, 2019 M. Mikuz: HEP in Slovenia
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Xperiment - Func

unding is competitive !
- Slovenian Research Agency long-term (6y, rolling) resea
[E short-term (3y) projects (SRA/EU) — fluctuating
arhead money (partially institutional) — net loss
Il time positions at Universities — salary only
D students receive separate grants (SRA, Marie Curie in the past

avel, experiment M&O, upgrade serviced through an SRA infrastr
aint (~0.55 MEUR, had ups and downs — 0.3 MEUR 4-5y ago)

A calls for large/medium equipment (very fluctuating)

JSI Hep-Ex Budget

3,000,000
2,500,000
2,000,000
1,500,000
1,000,000

500,000

0
201 2012 2013 2014 2015 2016 2017 2018

M. Mikuz: HEP in Slovenia ‘

-500,000




ng term experimental HEP commitmen

ATLAS Phase-Il upgrade
e Tk
* HGTD
e BCM’

ATLAS HL-LHC Operations and Physics

Belle2 Commissioning, Operations and Physics
%D for future colliders (e.g. FCC-hh)
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Conclusions
- B R

* Slovenian HEP perfectly integrated into the
International HEP community, both at CERN

and elsewhere

e Past achievements, present engagements and
future directions guarantee stable and
sustainable development at least in the
decade to come
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