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CERN/Founders

+ LN ESH-

Switzerland France Germany Italy United Kingdom Sweden Netherlands

- BivSa drzava jedna je od zemalja
osnivaca CERN-a

« Predstavnik u vijecu CERN-a:
lvan Supek

- Jugoslavija izlazi iz CERN-a 1961

Na samom pocetku CERN-a

Greece

Denmark
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Ny . La sixiéme session du Conseil fut organisée & Paris du 29 juin au
1¢* juillet 1953. C'est a cette occasion que la Convention établissant I'Organisation fut signée, sous réserve de ratification, par douze Etats membres.
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The Sixth Session of the CERN Council took place in Paris on 29 June—1 July 1953. It was here that the Convention establishing the Organization
was signed, subject to ratification, by twelve States.
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Le synchrot
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@m Koncarevi magneti na CERN-u

« 0Od 1960. do 1964. Koncar isporucuje
CERN-u 96 magneta ukupne tezine 352
tone

- Prve magnetske lecCe te vrste u Europi

- Narudzbe i suradnja nazalost prestaju
nakon izlaska Jugoslavije




@ Prve suradnje u eksperimentima: NA35

 Prva hrvatska grupa u CERN-
ovim eksperimentima: o Y
T 7 g B | A o
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Fig. 1. The NA35 experimental set-up

eksperimentu D. Vranic, K. Kadija,
G. Paic, D. Ferenc

— RD26 Project: RICH Detector
Development
- Gradi na bogatom iskustvu rada iz
subatomske fizike na domacem
ciklotronu

- Postavlja temelj za sljedece
suradnje: NA44, NA49, ...
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@ﬂ 1990-2000 Suradnja raste

« 1989: ugovor o suradnji CERN-IRB = Owen Lock
« 1991: ugovor o suradnji RH-CERN :
 Broj ljudi i grupa sporo, ali
kontinuirano raste:
— grupe iz Splita i IRB-a pocCinju raditi
na CMS i ALICE eksperimentima
za buduci LHC.

— Neutrinski eksperimenti: NOMAD,
OPERA

— Potraga za aksionima: CAST
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D Hrvatska na CERN-u u 21. stoljecu: b
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Potraga za
suncevim
aksionima

Kvarkovsko
-gluonska
plazma

Potraga za
fizikom van

Standardnog
modela

Hadronske
Interakcije



Uloga hrvatskih znanstvenika u rezultatima CERN-a:
Aksioni

106
ARTICLES o
PUBLISHED ONLINE: 1 MAY 2017 | DOI: 10.1038/NPHYS4109 10 = OSQAR
OPEN n [/
New CAST limit on the axion-photon interaction il
p 107 ;— ______________
CAST Collaboration® z E et N
& worES HESS

Hypothetical low-mass particles, such as axions, provide a compelling explanation for the dark matter in the universe. Such = E L
particles are d to emerge abundantly from the hot interior of stars. To test this prediction, the CERN Axion Solar - 102 L
Telescope (CAST) uses a 9 T refurbished Large Hadron Collider test magnet directed towards the Sun. In the strong magnetic E
field, solar axions can be converted to X-ray photons which can be recorded by X-ray detectors. In the 2013-2015 run, thanks C
to low-background detectors and a new X-ray telescope, the signal-to-noise ratio was increased by about a factor of three. 1078 =
Here, we report the best limit on the axion-phot: i (0.66 x 107"° GeV™" at 95% confidence level) set by E
CAST, which now reaches similar levels to the most restrictive astrophysical bounds. 104 r

dvancing the low-energy frontier is a key endeavour in the  previous CAST results. The low-mass part m, < 0.02eV corresponds 10 F

worldwide quest for particle physics beyond the standard  to the first phase 20032004 using evacuated magnet bores'"'2. The E? v

model and in the effort to identify dark matter'”. Nearly a— y conversion probability in a homogeneous B field over a E /
massless pseudoscalar bosons, often generically called axions, are  distance L is 10716 PENE T R E R TTTY B = A 11T MW R TTIT B S T TTT W T TTTT B TTITT BRI R Ar T ST
particularly promising because they appear in many extensions 10 1078 107 10°¢ 107 1074 10 102 107 100 1o
of the standard model. They can be dark matter in the form of m, (eV)

classical field oscillations that were excited in the early universe,
notably by the re-alignment mechanism’. One particularly well
motivated case is the quantum chromodynamics (QCD) axion,
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where g = m?/2E is the a-y momentum transfer in vacuum.

Detector

Medu glavnim autorima
nasa draga kolegica

Biljana Laki¢ (1971-2020)
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Razvoj i testiranje detektora
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Razvoj i testiranje detektora

Temperature Sensor
+ and Heater Feedthrough

Detector
Feedthrough ™ View Port

Predstavljeno
ovaj tiedan na DRD3
sastanku na CERN-u

Drastic degradation of detectors
signal on neutrons below 120 K !

Study of Diamond detectors at cryogenic temperatures

Neutrons Spectrum at RT

DRD3

Using the 300 um thick detector, measurements were carried out in neutron and gamma ray fields.

Gamma Ray Spectrum at 120 K
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<) Razvoj i testiranje detektora

Prvi ikad snimljeni proboj u GEM detektoru 256 x 80

-0.013333 ms

GEM @ E. =266 kv/icm, AV =200V, R, =0k

PHOTRON SA-X2 80x256, 300000 fps, S:1/583784, A:F2.8@100 mm
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@Y Teorijska fizika

- Aktivna zajednica iz teorijske fizike u
fizici Cestica i srodnim podrucjima: QCD,
fizika okusa, teorija polja, kozmologija i
teorija gravitacije, ...

Zajednica teorijske fizike je uvijek
podrzavala jacanje suradnje s CERN-om

Zagreb, Split, Rijeka

- Velika vijest: otvaranje Chair pozicije iz
teorijske fizike za Gorana Senjanovica
na Sveucilistu u Splitu




LCG — LHC Computing Grid

“ Running jobs: 100767.0
= Transfer rate: 5.74 GiB/sec

Oct 6, 2010 7:20:00 am
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©)| Promocija i popularizacija znanosti

X e

NTERNATIONAL

MASTERCLASSES

hands on particle physics
W g

 Brojne aktivnosti popularizacije za
sve uzraste

* |nternational Masterclasses: oko
400 ucenika godisnje

y _
Masterclasses in Dubroani.

onstrating cbsmi% rays




CERN Teachers Program
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- 3 dana na CERN-u: predavanja, posjete,
radionice

+ Preko 200 profesora fizike je sudjelovalo u
programu od 2015. do danas



.. tragovi a.B,y Cestica

su se pojavljivali i nestajali
pred nasim o¢ima u komori
koju smo MI izgradili



ULAZAK U PRIDUZENO CLANSTVO



@m 2019: Hrvatska postaje pridruzena ¢lanica!
Zagreb, 28.2.2019 CERN, 10.10.2019

Croatia to become an Associate Croatia becomes an Associate
Member of CERN Member of CERN

Today, the Director-General of CERN, Fabiola Gianotti, and the Minister of Science and
Education of the Republic of Croatia, BlaZenka Divjak, signed an Agreement admitting
Croatia as an Associate Member of CERN. 10 OCTOBER, 2019

CERN welcomes the Republic of Croatia as an Associate Member State

28 FEBRUARY, 2019
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Hrvatske obaveze

Godisnji doprinos CERN-ovom proracunu za
pridruzene Clanice:

> 10% predvidenog iznosa za punu Clanarinu, ali ne
manje od 1 MCHF

Hrvatski doprinos kao pridruzene c¢lanice:
1 MCHF godisnje

Doprinos RH za puno ¢lanarinu 2019 bi bio 3'356°300 CHF




@ Moguénosti pridruzenog Clanstva

 Pristup mogucnostima zaposljavanja, usavrsavanja i obrazovanja
(izuzetak stalnih radnih mjesta)

* Pristup suradnji s CERN-om za hrvatsko gospodarstvo

 Predstavnici u CERN-ovom vijeCu (bez prava glasanja)



Staff

Fellow / Graduate program
Technical students
Doctoral students

Admin. Students

Visiting scientists

Trainees

etc. etc.

Careers at CERN

24



Hrvati koriste moguénosti zaposljavanja na CERN-u!

9

CROATIAN MEMBERS OF PERSONEL
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@ Sto rade Hrvati zaposleni na CERN-u

« Akceleratori: pogon, kontrola, razvoj
- Razvoj novih detektora

« Pogon i razvoj alata za velike
racunalne klastere

- Kvantno ra¢unanje i strojno ucenje
- Itd. Itd. ... Samo mali broj fiziku ¢estica

U fokusu je tehnologija koja Cini
istrazivanja mogucim

U tim aktivnostima prije Clanstva nismo
mogli sudjelovati
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Doing business with CERN

Moguénosti za hrvatsko gospodarstvo

- Ukupna godisnja vrijednost
ugovora s gospodarstvom na
CERN-u ~ 300 MCHF

- Jako Siroki spektar trazenih
usluga: gradevina, strojarstvo,
odrzavanje, elektronika, IT, ...

+ Hrvatske tvrtke se od 2019.
mogu javiti na natjeCaje CERN-
a




@ Kako je hrvatsko gospodarstvo iskoristilo mogucénosti

2019-2023
Year Procurement Expenditure by (Activity | Procurement) Code (kCHF) for Croatia
(KCHF)

20 1 9 9 : 2; : :ll:r::::::::(lj::Zit::e(:::(::;sraw materials
[ 06 | Vacuum and low temperature

2 O 2 O 1 4 8 : (:)Zthlelilsectncal Engineering and magnets
I 10 | Health, Safety and Environment

2021 182

2022 225

2023 312

2024* 310

* Provisional figure based on commitments

28



|zrada dijelova za detektore

OzracCivanje uzoraka za
proucavanje otpornosti na
zracenje

Oprema za radionice
|zrada prototipa za silicijske
senzore

Odrzavanje cijevi (hladenje,
ventilacija)

ltd. Itd.

Neke od tih suradnja su krenule
od znanstvenih istrazivanja




@ Ukupna vrijednost povrata hrvatske ¢lanarine (u kCHF)

Croatia's return

1000
o0 Hrvatska ¢lanarina: 1 MCHF

- Za pridruzene
Clanice povrat ne
smije biti veéi od
clanarine

800
700

600

- 0Od 2022.
Hrvatska u
potpunosti
iskoriStava puni
potencijal
pridruzenog
Clanstva!

500

400

300

200

100

2019 2020 2021 2022 2023 2024 *

M Procurement M Personnel
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Zakljudak

 Hrvatski fizicari su vec¢ nekoliko desetljeca uspjesno ukljuceni u istrazivanja
na CERN-u

- Sa Clanstvom se otvorila mogucnost Sirem drustvu za iskoriStavanje svih
mogucnosti koje CERN nudi

- U prvih 5 godina je Hrvatska u potpunosti uspjela iskoristiti moguénositi
usprkos COVID-u i puno drugih izazova

VRIJEME ZA SLJEDECI KORAK
U PUNOPRAVNO CLANSTVO!
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