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Cin’in iki asamali dairesel carpistirici projesi:

= [lk agama: Circular Electron Positron Collider (CEPC)
(Higgs Factory, Higgs fizigi arastirmalariicin)

= [kinci agsama: Super proton-proton Collider (SppC)
(SM otesi yeni fizik arastirmalariicin)
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Super proton-proton Collider (SppC)

» 35 TeV, 35.6 TeV, 50 TeV ve 68 TeV demet enerjisi opsiyonlari
| J \ )

| |
Cevre =547 km 50 TeV icin Cevre = 78 km ve 100 km segenekleri,

68 TeV icin Cevre =100 km

> Pik 1sinlik: 1.1x10%° cm?s-! — 1.02x103° cm?s-! arasi

2 IP ve 10 yil calisma durumunda:
30 ab! (30x104? cm-2) toplam isinlik
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LSS1
(IP1-ee)
LSS8
(Collimation)
SPPC
In jector Chain e
LSS7 O O LSS3
(®4-pp) (IP2-pp)
35 TeV ve 35.6 TeV demet enerijileri igin:
/ Halka gevresi = 54.7 km
CEPC~
LSSé6 LSS4
(Collimation) (Abort)
LSS5
(IP3-ee)
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U Daha once insa edilmesi
planlanan CEPC ile ayni tunelde

uyumluluk

1 8 adet ark (herbiri 5.9 km) ve

uzun dogrusal kisimlar (LSS)

d 4 x 850m uzunluklu LSS

+

4 x 1038.4m uzunluklu LSS

 Farkli igletim modlari:
elektron-proton, proton-iyon ve

elektron-iyon.



SppC Icin Enjektor Zinciri

Rapid Medium

Cycling Stage Super To SppC
Synchrotron Synchrotron Synchrotron

50 Hz 900 m
25 Hz

180 GeV

3500 m
0.5 Hz 2.1 TeV

7000 m/ 30s
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> Yeni bir ihtimal: Hong Kong yakinlarinda.

: , (Yerel hiukumet tarafindan davet edilmis durumda)
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CEPC ve SppC I¢cin Zaman Planlamalar

. CEPC * SppC
— Pre-study, R&D and preparation work — Pre-study, R&D and preparation work
* Pre-study: 2013-15 * Pre-study: 2013-2020
— Pre-CDR for R&D funding request « R&D: 2020-2030
* R&D: 2016-2020  Engineering Design: 2030-2035
* Engineering Design: 2015-2020 — Construction: 2035-2042

— Construction: 2021-2027

— Data taking: 2028-2035 — Data taking: 2042 -
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L L
Main parameters of Super proton-proton Collider (SppC) based lepton-proton colliders are estimated. For electron beam H | h E n e r P h S | C S
parameters, highest energy International Linear Collider (ILC) and Plasma Wake Field Accelerator-Linear Collider (PWFA-LC)
options are taken into account. For muon beams, 1.5 TeV and 3 TeV center of mass energy muon collider parameters are used. In
addition, ultimate up collider which assumes construction of additional 50 TeV muon ring in the SppC tunnel is considered. It is Mindawl Ashing Comporason
shown that luminosity values exceeding 10 cm ? s™* can be achieved with moderate upgrade of the SppC proton beam parameters. ez e Sirciew coe o4

Physics search potential of proposed lepton-proton colliders is illustrated by considering small Bjérken x region as an example of
SM physics and resonant production of color octet leptons as an example of BSM physics.
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SppC’ye Dayali Lepton-Proton Carpistiricilari Onerimiz

1 Elektron demeti icin:
ILC’nin ve

PWFA-LC’nin en yuksek enerji segenekleri

Q Muon demeti icin:
Muon Collider’in 0.75 TeV ve 1.5 TeV

demet enerjili parametreleri

O Ultimate up Collider:
SppC tuneline 50 TeV’lik ek muon halkasi
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Lepton-Proton Carpistiricisi Onerimizde Kullandigimiz

8-10 Mart 2018

SppC Proton Demeti Parametreleri

Demet enerjisi (TeV) 35.6 68
Cevre (km) 54.7 100
Pik 1sinhik (cm-2s-1) 1.1x103° 1.02x103¢6
Bir paketgikteki pargacik sayisi 2x101! 2x1011
Normalize emittans (um) 4.1 3.05
IP’deki 8 fonksiyonu (m) 0.75 0.24
IP’deki demet ebatlan (um) 9 3.04
Demetteki paketgik sayilari 5835 10667
Paketcikler arasi mesafe (ns) 25 25
Paketgik uzunlugu (mm) 75.5 15.8
Ayar kaymasi, §,, 0.006 0.008
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Lepton-Proton Carpistiricisi Onerimizde Kullandigimiz

ILC ve PWFA-LC Elektron Demeti Parametreleri

ILC PWFA-LC
Demet enerjisi (GeV) 500 5000
Tekrarlama orani (Hz) 4 5000
Pik 1sinlik (cm-2s1) 4.9x1034 6.27x1034
Bir paketgikteki parcacik sayisi 1.74x1010 1x101°
Normalize yatay emittans (um) 10 10
Normalize diisey emittans (nm) 30 35
IP’dekiyatay B fonksiyonu (mm) 11 11
IP’deki diisey B fonksiyonu (mm) 0.23 0.099
IP’dekiyatay demet ebatlari (nm) 335 106
IP’deki diisey demet ebatlari (nm) 2.7 59.8
Demetteki paketcik sayilari 2450 1
Paketcikler arasi mesafe (ns) 366 2x10°
Paketgik uzunlugu (mm) 0.225 0.02
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Lepton-Proton Carpistiricisi Onerimizde Kullandigimiz

8-10 Mart 2018

Muon Carpistiricisi Parametreleri

Demet enerjisi (GeV) 750 1500
Cevre (km) 2.5 4.5
Ortalama isinlik (cm-2s1) 1.25x1034 4.4x10%4
Bir paketgikteki pargacik sayisi 2x1012 2x1012
Normalize enine emittans (mm.rad) 0.025 0.025
IP’deki 8 fonksiyonu (cm) 1 (0.5 - 2) 0.5(0.3 - 3)
IP’deki demet ebatlan (um) 6 3
Demetteki paketgik sayilari 1 1
Paketcikler arasi mesafe (ns) 8300 15000
Paketcik uzunlugu (cm) 1 0.5
Tekrarlama orani (Hz) 15 12
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Lepton-Proton Carpistiricisi Onerimizde Kullandigimiz
Ultimate Muon Parametreleri

Demet enerjisi (TeV) 50
Cevre (km) 100
Ortalama isinlik (cm-2s-1) 1x1036
Bir paketciktekipargacik sayisi 0.8x10*2
Normalize enine emittans (mm.mrad) 8.7
IP’deki B fonksiyonu (mm) 2.5
IP’deki demet ebatlan (um) 0.21
Demetteki paketgik sayisi 1
Paketcikler arasi mesafe (us) 333
Paketgik uzunlugu (mm) 2.5
Tekrarlama orani (Hz) 7.9

8-10 Mart 2018 "Maddenin Yeni Yapi Diizeyi: PREONLAR" Calistayl, TOBB ETU



Elektron Demeti igin Disruption (Bozma) Parametresi
ve
Proton ve Miion Demetleri icin Tune Shift (Ayar Kaymasi)

D, = 2Npre0'zp - Ner,B; fx _ N pry.By
e - JU 7
Yea"p (pr T U}’p) ’ ZﬂYPle (le + 0)’1) Zﬂyf‘axp (axp T 07?)
_— 2Npreazp - N,rp,Bp - Npryﬂy
Ye Yp B Vu B

ZﬂyPa}'z (0}’1 + 0"1) ZﬂyP‘GYp (0}'? N pr)

g g, +0
Ve }’p( Yp "p)

ep carpistiricilari icin bozma parametresi, ayar kaymasi ve i1sinlik hesaplamalari
ALOHEP programi ile optimize edilmistir.
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LCeSppC’ye Dayali ep Carpistiricilarinin

Ana Parametreleri

E. (TeV) | E,(TeV) | Ecm. (TeV) | Le, (cm2s7t) D. §, (x103)
0.5 35.6 8.44 3.35(6.64) x 103° | 0.537 0.5
0.5 68 1.66 2.69 (5.33) x 103! | 0.902 0.7
5 35.6 26.68 0.98 (1.94) x 103° | 0.054 0.3
5 68 36.88 0.78 (1.56) x 1031 | 0.090 0.4
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SppC’ye Dayali up Carpistiricilarinin

Ana Parametreleri

E,(TeV) |E,(TeV) | Ecm. (TeV) | Ly (cm2sl) | §, §o

0.75 35.6 10.33 5.5 x 1032 8.7x103 | 6x102
0.75 68 14.28 12.5x 1032 |8.7x103 |8x 10?2
1.5 35.6 14.61 4.9 x 1032 8.7x103 | 6x102
1.5 68 20.20 42.8x 1032 | 8.7x103 |8x 102
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Ultimate SppC’ye Dayali up Carpistiricisinin

Ana Parametreleri

E, (TeV)

E, (TeV)

Ecm. (TeV)

L (cm2s71)

$u

$p

50

68

116.6

1.2 x 1033

2.6 x 102

3.5 x 102
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Farkli pp, e*e- ve ep Carpistiricilarinda Renk Sekizlisi Elektron (eg) icin
Kutle Kesif Limitleri

SppC

DD 136 TeV, 10ab™" | e

| EERERREREY  DEEEEEEEEEEEEI I PWFA-LC x SppC .

Ll ililllulul ILCxSppC
S 11.7 TeV, 10fb ™"
......... PWFA-1LC .o

......... 10TeV, 500 fb~! . . ©

eg Mass limit (TeV)

Proton Electron Electron-proton
colliders colliders colliders
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Farkh pp, u*u- ve up Carpistiricilarinda Renk Sekizlisi Muon (ug) icin
Kutle Kesif Limitleri

T I 1
80 oo
S U
\E—_‘/ cootiooiiioriiio ool il
B g i EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIS
g 40
S 30
£ 20 prIiiiiiiiiiiiiiin
- :::::::::30Te.V,_440_f'b_"iH'
% “1.5TeV, 125fb~! BEEEE
0 i 7
Proton Muon Muon-proton
colliders colliders colliders
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OZET ve SONUC

» Lineer ee* carpistiricilarin veya ozel e-linak’in SppC’ye teget olarak kurulmasi, yuksek
Isinliga sahip multi-TeV kutle merkezi enerjili ep ¢carpistiricilarina imkan saglar.

> wut carpistiricilarin veya ozel u-halkasinin SppC’ye teget olarak kurulmasi, yuksek
Isinliga sahip multi-TeV kutle merkezi enerjili up ¢arpistiricilarina imkan saglar.

» Standart model agisindan bu carpistiricilar, QCD’nin temellerine (ozellikle kuiguk x
Bjorken kismina) isik tutacaktir.

» Standart model otesi yeni fizik acisindan bu carpistiricilarin kapasitesi, es lepton
carpistiricilarininkinin ¢cok uzerindedir. Birgok BSM fenomeni i¢in bu carpistiricilarin
kapasitesi SppC’nin bile uzerindedir.

» SppC’de iyonlarin hizlandiriimasi eA ve yA c¢arpistiricilarinin da kurulmasina imkan
saglayacaktir.

» LCeSppC temelinde yp ve yA carpistiricilari kurulabilecektir.
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Tesekkurler...
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