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3}. SHIP (Search for Hidden Particles) Projesi

SHiP
Search for Hidden Particles

% OPERA (Oscillation Project with Emulsion tRacking Apparatus) Deneyi

CJ\;-‘) SND@LHC (Scattering and Neutrino Detector at the LHC) Deneyi
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https://home.cern/science/accelerators/large-hadron-collider

SHIP - Search for Hidden Particles

>

O,

SHiP

Search for Hidden Particles

ANKARA UNIVERSITESI- SHIP Dog. Dr. Cagin KAMISCIOGLU 3



L5

3 SHIP PROJESI

-YEARS /ANS CERN

Higgs bozonunun kesfiyle Standart Modelin (SM) parcacik iceriginin tamamlanmasi ve kozmolojideki
ilerlemeler, Standart Modelin (BSM) Otesinde yeni bir fizik anlayisinin gerekliligini vurgulamaktadir.

Gizli Parcaciklari Arama (SHiP) projesi, CERN'lin Stiper Proton Senkroton (SPS) hizlandiricisinda 6nerilen
yeni bir sabit hedef tesisinin bir parcasidir. Proje ¢ok zayif etkilesime giren uzun émurli ve nispeten
disuk katleli parcaciklari arastirmayr amacglamaktadir.

Bu nedenle herhangi bir gizli sektor parcaciginin kesfinin parcacik fizigi, astrofizik ve kozmoloji
acisindan sonuclari olacak ve boyle bir kesfin etkisi cok blylk olacaktir.

Proje, modern fizikteki bircok yaygin gizemin yanitlanmasina yardimci olabilir ve insanhgin temel
bilim anlayisini, mevcut yol gosterici parcacik fizigi teorisi olan Standart Model'in 6tesine tasiyabilir.
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SHiP )

Search for Hidden Particles

~250 scientific authors

18 member countries: Bulgaria, Chile, Denmark, France, Germany, Italy, Japan, Korea, Netherlands, Portugal,
Russia, Serbia, Sweden, Switzerland, Turkey, United Kingdom, Ukraine, United States of America + CERN,
DUBNA

53 member institutes: Sofia, Valparaiso, Niels Bohr Institute Copenhagen, LAL Orsay, LPNHE Paris, Berlin, Bonn,
Jilich, Humboldt University Hamburg, Mainz, Bari, Bologna, Cagliari, Ferrara, Lab. Naz. Gran Sasso, Frascati,
Naples, Rome, Aichi, Kobe, Nagoya, Nihon, Toho, Gyeongsang, Kodel, Leiden, LIP Coimbra, Dubna, ITEP
Moscow, INR Moscow, P.N. Lebedev Physical Institute Moscow, Kurchatov Institute Moscow, National University
of Science and Technology "MISIS* Moscow, IHEP Protvino, Petersburg Nuclear Physics Institute St. Petersburg,
Moscow Engineering Physics Institute, Skobeltsyn Institute of Nuclear Physics Moscow, Yandex School of Data
Analysis, Belgrado, Stockholm, Uppsala, CERN, Geneva, EPFL Lausanne, Zurich, Middle East Technical
University Ankara, , Imperial College London, University College London, Rutherford
Appleton Laboratory, Bristol, Warwick, Taras Shevchenko National University Kyiv, Florida

4 associated institutes: Sungkyunkwan, Gwangju, Chonnam, St. Petersburg Polytechnic University
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SHiP deney tesisi, SPS kompleksinde ve
mevcut hizlandirici ve 1sin hatlarinin
maksimum kullanimina dayanmaktadir.
CERN Kuzey Bolgesi sahasinda deney
tesisinin Onerilen konumunu sematik
olarak gostermektedir. Tesis, mevcut
TT20 transfer hattinin yaklasik 600 m'lik
kismini diger Kuzey Bolgesi tesisleriyle
paylasmaktadir.
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140 fizikci, 11 iuilke, 26 enstitii
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CERN Neutrino to Gran Sasso beam e N

CERN’den Gran Sasso’ya yuksek enerjili v, demeti

) -9
v, (m~*/pot) 7.45%x10
v, CC events/pot/kton | 5.44x1071"
]
GRAN SASS0 (E)y, 17 GeV
Ve V) 0.8%
U,V 2.0%
e § Ve/ Vi 0.05%
. .. |Hedefiizerine diisen o .
Yil Isinlama giinii proton sayisi(10%%) Etkilesim sayisi
2008 123 1.74 1931
2009 155 3.53 4005
2010 187 4.09 4515
2011 243 4.75 5131
2012 257 3.86 3923
hadron Toplam 965 17.97 19505
durdurucu
manyetik manyetik ozunum borusu
proton  HEDEF st fens2 _%b Study of negative binomial distribution in charged-current neutrino—lead
"“"‘L'»._-‘ e L c| re interactions. European Physical Journal Plus 136, 944 (2021). Doi:https://
°‘5£Lijam ! ! _% LL doi.org/10.1140/epjp/s13360-021-01938-3.
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OPERA PROJESI Charged particle

AgBr crystal

Plastic Base (205 microns)

Emulsion Layer
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C basic detector: AgBr crystal
size = 0.2 micron
detection eff.= 0.16/crystal

1013 “detectors” per film

Kamiscioglu, C. (2017). OPERA Dedektdriindeki Notrino-Kursun Yiiklii Akim Etkilesmelerinde Hadron Cokluk Dagilimlarinin incelenmesi, (Doktora Tezi),Ankara Universitesi Fen Bilimleri Enstitiisd,
Ankara.
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SND@LHC: Scattering and Neutrino Detector at the LHC

LHC
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The CERN Experimental Programme

Gy Hoow aanaiase

Expariments & Projects Participations
Synonym:
Research Programme —— ,
SND@ LHC Research Programme: LHC
_HC : 17-03-2021
- Seattering ana Neutrina Desector oporatag at tha |G SPpDved: 1705208
Beamn:
PS
40 Status: Date Taking
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Approved Stuces for Future Experimental Safety Officer (EXSO): WCOBSSON, Richard Number of Authoes: 154
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Status History

Research Activities Status Start Date End Date
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under Study Dt Taking 12-01-2022

=xtemal Exprrments
Reegnized Experiments

Completed Experiments

Related Links
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SND@LHC PROJESI

SND@LHC, LHC'de simdiye kadar . 500585 %
kesfedilmemis 7,2<n<8,6’'lik bir bdlgede = % = . ¥% AL
tretilen notrinolarla dlciimler gerceklestirmek . 4
icin Onerilen, kompakt ve bagimsiz bir projedir.

Bu ozelligi sebebiyle LHC'deki tim diger

deneyleri tamamlayici niteliktedir.

SND@LHC ilk olarak hizlandiricilarin erisemeyecegi bir enerji araliginda carpistirici tarafindan
uretilen notrinolari gozlemlemeyi amaclamaktadir.

Dedektdr, ATLAS deneyinin etkilesim noktasinin (IP) yaklasik 500 m ekseninden TI18 tlneline
Kurulacaktir.

https://home.cern/science/experiments/sndlhc
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SND@LHC PROJESI

TI18 tunelindeki SND@LHC dedektorinin yandan ve Ustten gorintumleri

TOP VIEW L — SIDE VIEW
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HADRONIC CALORIMETER https://cds.cern.ch/record/2838901/files/2210.02784.pdf

VERTEX DETECTOR AND AND MUON SYSTEM

ELECTROMAGNETIC CALORIMETER
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CERN Genel Direktori Fabiola Gianotti, "CERN'Un 70 yillik tarihi boyunca
elde ettigi basarilar, farkliliklarimizi bir kenara birakip ortak yarara
odaklandigimizda insanhgin neler yapabilecegini gosteriyor" diyor.

CERN, son 70 yilda bilimsel bilgi ve teknolojik yeniliklerin 6n saflarinda yer

almistir. Egitim ve 6gretim icin bir model, isbirligi ve acik bilim icin bir model
ve diinyanin her yerindeki insanlar icin bir ilham kaynagi olmustur.

Biz de Ankara Universitesi olarak CERN’deki réliimiizii gecmiste oldugu gibi,

devam eden bu kesif yolculuguna taniklik etmeye ayni zamanda bir pargasi
olmaya devam edecegiz.

https://home.cern/news/press-release/cern/cern-celebrates-70-years-scientific-discovery-and-innovation
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Referanslar
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Ref-1-https://www.symmetrymagazine.org/article/november-2012/how-to-make-a-neutrino-beam?language_content_entity=und

Ref-2-https://www.smithsonianmag.com/science-nature/looking-for-neutrinos-natures-ghost-particles-64200742/#:~:text=About 100 trillion neutrinos pass,see and difficult to detect.

Ref-3-https://icecube.wisc.edu/news/press-releases/2017/11/first-look-at-how-earth-stops-high-energy-neutrinos-in-their-tracks/#:~:text=Neutrinos are abundant subatomic
particles,through your body every second.
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