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1.1. SPPC-Bazhh Mion-Proton Carpistiricilarinda Uyarilmis Muonlarin Arastirilmasi

Vol. 50 (2019 Acta Physica Polonica B No 8 . .. .
ol. 50 (2019) e Thysiea Tolonied ? *  SPPC-bazli dért muon-proton garpistiricisinda uyarilmig miiona ait
SEARCH FOR EXCITED MUONS AT THE FUTERE disarlama, gozlem ve kesif limitleri hesaplanmustir.
SPPC-BASED MUON-PROTON COLLIDERS
A. CALISKAN . L. .
. Uyarilmis miionlar ~ pip = p" X — py X sinyal siirecine gore
Giimiishane University, Faculty of Engineering and Natural Sciences uretlhp, oton kanalina bozunuyor.
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We have investigated the production potential of the spin-1/2 excited \ al o
muons, predicted by preonic models, at the four SPPC (Super Proton- o o N ! P .
Proton Collider)-based muon-proton colliders in different center-of-mass o - . = h d
energies. For the signal process pup — p*X — py X, the production cross
section and the decay width values of the excited muons have been cal- ¢ CalcHEP sim[jlasyon programi kullanilarak parton seviyesinde analiz
culated. The pseudorapidity and transverse momentum distributions of | t
muons and photons in the final state have been obtained in order to choose yapimistir.
the kinematical cuts best suited for enhancing the statistical signal of the
excited muon signature. By applying these cuts, we report the discovery, * Hesaplamalarda kompozitlik skalasi icin iki deger kullaniimistir:
observation and exclusion mass limits of the excited muons for two com-
positeness scale values, which are an energy level at which new interactions A=m A —
are expected to occur. It is shown that the discovery limits on the excited e A 100 TeV
muons in the case the compositeness scale equals 100 TeV are 2.7, 3.9, 3.1
and 6.'?: TeV for center-of-mass energies of 10.3, 14.2, 14.6 and 20.2 TeV, e Elde edilen sonuglar a§aé|daki tabloda Iistelenmistir:
respectively.
DOI:10.5506 /A PhysPolB.50.1400 Colliders Lige [ A %0 [GeV] | 30 [GeV] | 50 [GeV]
. s 7400 7000 6600
The main parameters of the SPPC-based muon—proton colliders. p750-SPPCL 29 100 TeV 4010 3750 2780
Ty« 10600 9200 8700
Colliders E, E, Vs | Lint &, &p p750-SPPC2 12.5 H . r _
- . 9000 8600 7200
p750-SPPC1 | 0.75 | 35.6 | 10.33 | 55 | 8.7x 1073 | 6 x 1072 p1500-SPPC1 4.9 10?‘,} v 0 5000 1400 3100
p750-SPPC2 | 0.75 | 68 | 14.28 | 125 | 87 % 1073 | 8 x 1072 ¢ ?
p1500-SPPCL | 1.5 35.6 | 1461 | 49 | 87x 1073 | 6 x 1072 - 5 , 1, 13200 12600 11100
W1500-SPPC2 | 1.5 | 68 | 202 | 428 | 87 1073 | 8 x 1072 p1500-SPPC2 28 1 100Tev | 8700 8100 6700




1.2. SPPC-Bazh Nihai Miion-Proton Carpistiricisinda Uyarilmis Miionlarin Tekli Uretimi

Turkish Journal of Physics Turk J Phys

(2018) 42: 343 — 349
© TUBITAK
doi:10.3906 /fiz-1801-7
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Single production of the excited muons at the SPPC-based ultimate pp collider

Abdullatif CALISKAN"
Department of Physics Engineering, Faculty of Engineering and Natural Sciences, Giimiishane University,
Giimiishane, Turkey

Received: 09.01.2018 . Accepted/Published Online: 02.07.2018 . Final Version: 15.08.2018

Abstract: Single production potential of the excited muons at the SPPC-based ultimate muon-proton collider with
center-of-mass energy of 116.6 TeV was analyzed. We calculated the production cross-sections and the decay widths of
the excited muons with the process of pup — p*X — yuX. We obtained the normalized transverse momentum and
pseudorapidity distributions of the final-state particles to attain the kinematical cuts for the discovery of the excited
muons. With these cuts, we determined the mass limits. [t was shown that the discovery limits on the mass of the

excited muons are 19.6 and 10.1 TeV for A = mypu. and A=50 TeV | respectively.

Key words: Excited muons, super proton-proton collider, muon-proton collider, mass limits

Table 2. Main parameters of the SPPC-based ultimate muon-proton collider.

E, (TeV) | E, (TeV) | /s (TeV) | L,y (em=2s71) | Lin, (fb71) | &, &
50 68 116.6 1.2 x 10 12 2.6 x 1072 | 3.5 x 1072

Kiitle merkezi enerjisi 116.6 TeV olan SPPC-bazli nihai pp

carpistiricisinda uyarilmis miiona ait disarlama, gézlem ve kesif
limitler1 hesaplanmistir.

Uyarilmis miionlar  #P — X — ypX

P yarl. sinyal siirecine gore
tiretilip, foton kanalina bozunuyor.

Hesaplamalar parton seviyesinde yapilmistir. CalcHEP simiilasyon
programi ve CTEQ6L1 parton dagilim fonksiyonu kullaniimistir.

Hesaplamalarda kompozitlik skalasi igin iki deger kullaniimistir:
A = 1My«

A= 50 TeV

Elde edilen sonuclar asagidaki tabloda listelenmistir:

SS criteria | A =my, | A= 50 TeV
20 32.5 TeV | 13.2 TeV
30 24.3 TeV | 11.7 TeV
5% 19.6 TeV | 10.1 TeV




1.3. FCC-Bazh Mion-Hadron Carpistiricilarinda Uyarilmis Miion Arastirmalari
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We study the excited muon production at the FCC-based muon-hadron colliders. We give the excited muon decay widths and
production cross-sections. We deal with the up — p°q — p)q process and plot the transverse momentum and normalized
pseudorapidity distributions of final state particles to define the kinematical cuts best suited for discovery. By using these cuts,
we get the mass limits for excited muons. It is shown that the discovery limits obtained on the mass of z* are 2.2, 5.8, and 7.5 TeV
for muon energies of 63, 750, and 1500 GeV, respectively.

TaBLE 1: Main parameters of the FCC-based yp collider.

Collider E, (T&V) V5 (TeV) L, (em*s™)
u63-FCC 0.063 350 0.2% 10™
u750-FCC 0.75 122 50 10”
u1500-FCC 15 173 50 10™

FCC-bazli 3 farkli pp carpistiricisinda (KME=3.5, 12.2, 17.3 TeV)
uyarilmis miiona ait gézlem ve kesif limitleri hesaplanmustur.

Uyarilmis miionlar up = p'q — pyq

o yarl sinyal slirecine gore
iretilip foton kanalina bozunuyor.

§—> U p— —T
V. Z V. Z
9 - = 9 q— < q

Hesaplamalar parton seviyesinde yapilmis olup CalcHEP programi ve
CTEQ6L parton dagilim fonksiyonu kullaniimistir.

*

s s e g A=m
Hesaplamalarda kompozitlik skalast igin iki deger kullaniimistir: 7 5.

Elde edilen sonuclar asagidaki tabloda listelenmistir:

TaBLE 3: Mass limits for " at FCC-based pp colliders.

COllider L#P {cm_zs_l} A m#* (GEV)
30 50
163-FCC 0.2x 10" 1, 2330 2250
100 TeV 2300 2180
1750-FCC 50 x 10° s 6500 5950
100 TeV 6000 5830
11500-FCC 50 x 107! my,s 8050 7540
100 TeV 7930 7480




1.4. Gelecegin Enerji Onciisii Miion-Proton Carpistiricilarinda Cift Yiiklii Leptonlarin Arastirilmasi
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Volume 61, Number 1, Pages 111-128 (2019)
DOI: 10.33769 /aupse 560812
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INVESTIGATING DOUBLY CHARGED LEPTONS AT
FUTURE ENERGY FRONTIER MUON-PROTON
COLLIDERS

Aysuhan OZANSOY

ABSTRACT. We study the doubly charged leptons considered in extended i1sospin
models at muon-proton colliders. We respect the lepton flavor conservation and
take mto consideration the single production of the doubly charged leptons related
to second generation. We give the effective Lagrangian describing the doubly
charged lepton gauge interactions. We calculate the signal and corresponding
background cross sections and analyze the kmematical distributions to obtain the
suitable cuts for the discovery. We choose the FF-boson hadronic decay channel to
get the accessible mass limits and couplings of doubly charged leptons for various
muon-proton colliders.

Table 4. Selected zp colliders to make a comparision in our calculations.

4p Collider Name Ep(TeV) E.(TeV) s (TeV)
LHC-1p 7 0.75 4.58
SppC-1p 35.6 0.75 10.33
FCC-1p 50 0.75 12.2

LHC, SPPC ve FCC-bazli 3 farkli up carpistiricisinda ¢ift ytiklii
leptona ait disarlama, gozlem ve kesif limitleri hesaplanmistir.

%ift yiiklii leptonlar x p — L X siirecine gore tekli iiretilip, sonra
-kanalina bozunuyor ;— 5/ w-.

H L~ H L~
Hesaplamalar parton seviyesinde yapilmis olup CalcHEP programi ve
CTEQS6L parton dagilim fonksiyonu kullaniimistir.

Hesaplamalarda kompozitlik skalasinin kitleye esit olan degeri
kullanilmigtir: A=M,

Elde edilen sonuclar asagidaki tabloda listelenmistir:

Table 6. Mass limits for doubly charged lepton at different up colliders.

20 30 5c
Collider name {;;.tl} (Exclusion)(GeV) (Observation)(GeV) (Discovery)
(GeV)
LHC-pup 1.4 x 2220 2140 2000
(Vs =4.58 TeV) 10°
SppC-up 55x 4200 3900 3600
(Vs =10.33 TeV) 10°
FCC-pp 49 x 5000 4700 4200
10°

(Vs=12.2Tev)




1.5. Gelecegin FCC-Bazhh Miion-Proton Carpistiricilarinda Renk Sekizlisi Miionlarin Rezonans Uretimi

* FCC-bazli 5 muon-proton carpistiricisinda renk sekizlisi miionlarin disarlama, gozlem ve

Chinese Physics C Vol. 42, No. 8 (2018) 083108 . K
- (201 kesif limitleri hesaplanmistir.

. Renk sekizlisi mionlar | 1p— g X — j1jX stirecine gore tretilip, sonra miion ve

Resonant production of color octet muons at Future Circular Jetlere bozunuyor.

Collider-based muon-proton colliders "

p-
Y. C. Acar? U. Kaya®? B.B. Oner™ Ug
1 Department of Material Science and Nanotechnology, TOBB University of Economies and Technology, Ankara 06560, Turkey >
2 Department of Physics, Ankara University, Ankara 06560, Turkey
g

Abstract: We investigate the resonant production of color octet muons in order to explore the discovery potential
of Future Circular Collider (FCC)-based up colliders. It is shown that the search potentials of up colliders essentially

surpass the potential of the LHC and would exceed that of the FCC pp collider. »  Hesaplamalarda MadGraph5-Pythia6 arayiizii kullaniimis olup dedektér etkileri hesaba

Keywords: leptogluons, lepton-hadron interactions, composite models, muon-proton colliders, color octet muon, katllmam|§t|r. CTEQ6L1 parton da§|l|m fonksiyonu kuIIan|Im|§t|r.
beyond the standard model
PACS: 13.60-r, 1260Rc  DOI: 10.1088/1674-1137/42/8 /083108 *  Hesaplamalarda kompozitlik skalasi taramasi da yapilmistir.

*  Renk sekizlisi miionlarin miion-proton carpistiricilarinda (ve diger carpistirici tiplerinde)
elde edilen kesif limitleri asagidaki grafikte gosterilmistir.

50
sl proton I'I'\\}.IOI'I colliders muon-proton colliders (E . GeV) -"2“002::55
. . - colliders s, TeV 1 B
Table 1. Main parameters of potential FCC-based T
up colliders. or |
35 n
collider E, CM energy Lint /b~ 1 <
name /TeV /TeV /(per year) e or Fec |
11630 FCC 0.063 3.55 0.02 3 = e 1]
pT502FCC 0.75 12.2 5 2 af ]
115000 FCC 1.5 17.3 5 Tl e ]
KT50xFCC
130000 FCC 3.0 24.5 5 Sib!
10 n
120000 FCC 20 63.2 10 i 20Tev | weacrce
sl 11'2;::_‘ aa0ib! | 00217 ]
0




1.6. Miion-Proton Carpistiricilarinda Anormal Yiiksiiz Uclii Ayar Baglasimlarinin Arastirilmasi

AKD FEMUBID 23 (2023) 021103 (316-325)
DOI: 10.35414/akufemubid.1178801

AKU J. Sci. Eng. 23 (2023) 021103 (316-325)

* FCC ve SPPC-bazli muon-proton ¢arpistiricilarinda ZZy, Zyy ve ZZZ yiiksiiz ii¢lii ayar
baglagimlarina ait anormal baglagim limitleri hesaplanmustir.

Arastirma Makalesi / Research Article

Miion-Proton Carpistiricilarinda Anormal Yiiksiiz Uclii Ayar
Baglasimlarin Arastirilmasi

Serdar SPOR!

1 Zonguldak Biilent Ecevit Universitesi, Ahmet Erdogan Saglik Hizmetleri Meslek Yiksekokulu, Tibbi Gériintileme
Teknikleri Programi, Zonguldak.

e-posta: serdar.spor@beun.edu.tr

Gelig Tarihi: 022.10.2022

Anahtar kelimeler
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Standart Model Gtesi

Modeller; Mdon-

ORCID ID: http://orcid.org/0000-0003-3263-9258
Kabul Tarihi: 09.04.2023
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Sekiz boyutlu operatérlere karsilik gelen anormal ZZy, Zyy ve ZZZ yiksiz Ggll ayar baglagimlan, 24.5
TeV kiitle merkezi enerjili FCC-yp ve 20.2 TeV kitle merkezi enerjili SPPC-up mion-proton
carpistincilaninda p~p — Zqu~ — virgu~ sireci ile arastinlmistir. Analizde sirecin son durumuna
uygulanan kesilimler ile sinyal-arka plan oram arttinlmigtir. FCC-pp ve SPPC-pp carpistinicilaninda
sirasiyla L;, =35 ve 42.8 fbt iginlilik ile anormal baglasim limitleri, %95 Guvenilirlik Dlzeyinde (C.L.)

Proton Carpigincisi;  sistematik belirsizlikler %0, %3 ve %5 ile elde edilmistir, FCC-pp ve SPPC-up carpistincilaninda sistematik
Anormal Yuksz Ugli  belirsizlik olmaksizin anormal Cgg /A%, Caye /A%, Cyrer /A%, Caye/A* balasimlarimin limitleri, sirasiyla [-
Ayar Baglasimlan. 0.11923; 0.11967] TeV+4, [-0.33825; 0.33851] TeV4, [-0.38075; 0.38190] TeV+4, [-0.21641; 0.21808] TeV-

“ye [-0.10842; 0.10602] TeV, [-0.29781; 0.29685] TeV+, [-0.33817; 0.33843] TeV*, [-0.18948; 0.19214]
TeV* olarak bulunmugtur ve limitlerin duyarhiliklan karsilastinimigtir,

FCC-up - E,=3TeV,E=50TeV, L;,:=5 fbl, KME = 24.5 TeV

SPPC-up > E,=1,5TeV,E,=68TeV, L;,,=42.8 fb*, KME = 20.2 TeV

Ucli ayar baglasimlari U~ p = ZqU™ — VVQU™  sireciyle incelenmistir. Bu
surece ait diyagramlar asagida verilmistir.

q q q Z
s + T _ 4 « Budiyagramlarinilk dérdii SM katkilarini igerirken,
w y Z o Y2 w son ikisi anormal ¢l ayar baglasimlarini

icermektedir.

*  Hesaplamalar MadGraph5 similasyon
programiyla 500K olay sayisi icin yapilmistir.

q q
v.Z 7
u ¥ w u Z u

Baglasim sabitlerinin %0, %3 ve %5 sistematik belirsizliklerine gore elde edilen degerleri
asagidaki tabloda listelenmistir:

Baglasimlar 5

{Tev—4) sys FCC-MP SPPC-H,U
0% -0.11923; 0.11967 -0.10842; 0.10602
Cgg/N* 3% -0.12018; 0.12061 -0.11573; 0.11333
5% -0.12181; 0.12224 -0.12606; 0.12366
0% -0.33825; 0.33851 -0.29781; 0.29689
Cow/N* 3% -0.34099; 0.34125 -0.31782; 0.31689
5% -0.34571; 0.34596 -0.34614; 0.34521
0% -0.38075; 0.38190 -0.33817; 0.33843
Cow /N 3% -0.38386; 0.38502 -0.36101; 0.36127
5% -0.38922; 0.39038 -0.39331; 0.39357
0% -0.21641; 0.21808 -0.18948; 0.19214
Caw/A* 3% -0.21818; 0.21985 -0.20245; 0.20511
5% -0.22123; 0.22290 -0.22079; 0.22344




1.7. FCC-pp ve SPPC-pp Carpistiricilarinda Anormal Uclii ZZy ve Zyy Baglasimlarinin Arastirilmasi

Probing the anomalous triple 77~ and Z+v couplings at the

FCC-pup and SPPC-up

Emre Gurkanli*!

! Department of Physics, Sinop University, Turkey.

(Dated: September 10, 2024)

Abstract

)24

In this study, 24.5 TeV CoM energy FCC-up and 20.2 TeV CoM energy SPPC-pp mmon-proton
colliders have been utilized to explore the anomalous Z 2+ and Z+y couplings corresponding to
dim-8 operators through the process of p=y — Z1- — 7y, A cut-based method has been
applied to enhance the signal background ratio in the analysis. Coupling sensitivities, at a 95%
Confidence Level (C.L.), under the systematic uncertainties of 0%, 3%, and 5%, were obtained
with luminosities of Ly = 5 and 42.8 fb~! for FOC-up and SPPC-up colliders, respectively. The

sensitivities for anomalous Ceg/A%, Chy /AL Cww /AL, Cew /A? couplings without systematic

[hep-ph] 7 Sep 2(

uncertainty for FCC-pp and SPPC-pp were found as follows, respectively: [0.06845; 0.070019967]

5

TeV-4, [-0.18662; 0.12422] TeV-4, [-0.23623; 0.23815] TeV-4, |-0.61012; 0.62072] TeV-4, and |-

3y

0.06606; 0.05050] TeV-4, [-0.15791; 0.15126] TeV-4, [-0.20663; 0.19155] TeV-4, [-0.51383; 0.52211)
TeV-4.

1026

_,
J.

PACS numbers: 12.60.-1, 14.70.Bh, 14. 70 Hp

Keywords: Electroweak interaction, Anomalous eouplings, Models beyond the Standard Model.

rXiv:240

q
C

* FCC ve SPPC-bazli muon-proton c¢arpistiricilarinda ZZy ve Zyy yiksiiz ti¢li ayar
baglagimlarina ait anormal baglagim limitleri hesaplanmaistir.

e Ucli ayar baglasimlari

oy = ZlI- = 1Ty

sureciyle incelenmistir.

Burada foton, proton demetinin sacilmasindan gelmektedir (Weizsacker-Williams
Approximation). Bu slirece ait diyagramlar asagida verilmistir.

z
Y

14

J\I

14

u

\/\/\!’
[

N

zf\)

o

u

Bu diyagramlarin ilk ikisi anormal Ugl{ ayar
baglasimlarini, son ikisi ise SM katkilarini

icermektedir.

Hesaplamalar MadGraph5 simtilasyon

programiyla yapilmistir.

*  Baglasim sabitlerinin %0, %3 ve %5 sistematik belirsizliklerine gore ve iki farkli A degeri
icin elde edilen degerler asagidaki tabloda listelenmistir:

FCC-up - E,=3TeV,E=50TeV, L;,:=5 fbl, KME = 24.5 TeV

SPPC-up > E,=1,5TeV, E =68 TeV, L;,=42.8 fb!, KME = 20.2 TeV

FCC-up SPPC-up
Couplings| ATLAS [81] | CMS [29] |S_v:i Errors Our Projection Our Projection
A=rco
§=0% |[-0.06845; 0.070019] | |[—0.06606; 0.05050]
Cpe/AY |[-0.24;0.24]|[-1.2:1.2]| §=3% | [—0.06852;0.07000] | [—0.06638; 0.05082)
§=>5% | [—0.06865;0.07022] | [—0.06695; 0.05138]
8 =0% [ [-0.23623;0.23815] | [—0.20663; 0.19155|
(Z.“;,sw..-'A't |—0.65;0.64]|[-1.4;1.3]| 4=3% | [—0.23649;0.23840] | |-0.20776; 0.19260]
§=>5% | [—0.23603;0.23885] | [—0.20073; 0.19466]
§=0% | [-0.18662;0.18422] | [-0.15791; 0.15126]
(Z.“j,-,,‘\v..-',’\'t [—1.10: 1.10][[-2.3;2.5]) 4 =3% | [—0.12682;0.18442] | [—0.15879; 0.15214]
8 =5% [ [-018716;0.18477] | [—0.16032; 0.15368|
8 =0% [ [-0.61912;0.62072] | [-0.51383;0.52211]
Tww [AY|[-2.30;2.30]|[-1.4;1.2]| §=23% | [-0.61978;0.62138] | [—0.51679;0.52506]
§==5% | [—-0.62004;0.62254] | |-0.52193; 0.53020]

A

3 TeV

Cpa/A* |[-0.24:0.24]

[—0.197828; 0.199842|
[—0.19204; 0.200053]
[—0.192414; 0.200427]

[—0.156772; 0.150829|
[—0.157632; 0.151689)
[—0.159127: 0.153184|

Cpw /A |[-0.65;0.64]

[~1.4;1.3]

[—0.627527: 0.62867]
[—0.628102; 0.620335]
[—0.620368; 0.630511]

[—0.488553; 0.477633|
[—0.491256; 0.480336]
[—0.495053; 0485033

ot 1o
T /At [[-1.10; 1.10)

[-2.3;2.5]

[—0.186623; 0.184226]
[—0.186819; 0.18442|
[—0.187T167; 0.18477

[—0.157553: 0.15161]
[—0.158435; 0.152492|
[—~0.150067; 0.154025|

Chrw /A®|[—2.30; 2.30]

[~1.4;1.2]

[—0.850431; 0.85062]
[—0.860343; 0.860532]
[—0.861056; 0.862145]

[—0.703964; 0.716469)
[—0.708032; 0.720537|
[—0.715007; 0.727602|




1.8. Gelecekteki Lepton-Hadron Carpistiricilarinda Anormal W*W-y Baglasimlar: i¢cin Modelden Bagimsiz Calisma
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Model independent study for the anomalous W+ W~y
couplings at the future lepton-hadron colliders

* LHC, FCC ve SPPC-bazli muon-proton carpistiricilarinda W*W-y {iglii ayar baglasimina ait anormal

baglagim limitleri hesaplanmaistir.

Uglii ayar baglasimlari  “P — py*p — Wooup stireciyle incelenmistir. Burada foton,
proton demetinin ¢ok ki¢lik agilarda sagiimasindan gelmektedir. Bu slrece ait diyagramlar asagida
verilmistir.
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*  Hesaplamalar MadGraph5 similasyon
programiyla yapilmistir. Burada EWdim6
model dosyasi kullanilimis.

Received: 12 March 2020 / Accepted: 25 July 2020 / Published online: 29 August 2020

© Societa Italiana di Fisica and Springer-Verlag GmbH Germany, part of Springer Nature 2020 23 Vu

* Leptonik ve hadronik bozunum kanallari kullanilarak C,,,,, » C,, , Cg baglasim sabitlerinin limitleri, SS
(statistical significance) ve x? analiz yontemlerinin her ikisi de kullanilarak hesaplanmistir. Elde edilen
sonuclarin asagida verilmistir.

Abstract The triple gauge couplings are completely defined by the non-Abelian gauge
nature of the Standard Model, precision measurements of these couplings at the present
and future colliders in this way provide a substantial opportunity to test the gauge structure
of the Standard Model. Also, measurements of these couplings are sensitive to new physics
beyond the Standard Model. In this context, these couplings can be described by an effective
Lagrangian. Here, we have studied the potential of the future pp colliders on the anomalous
W Wy interactions via the subprocess y*p — W™, This subprocess has been generated
through the main process up — uy*p — W7y, p at the LHC-up. the FCC-up and the
SPPC-pup. For these reasons, the total cross sections have been obtained as a function of the
anomalous WW 7 couplings. Also, we have been calculated the best constraints on ¢y w iy, Colliders Analysis CWww

Table 2 95% C.L. and 99% C.L. constraints on the anomalous ¢y ww coupling at the LHC-up, the FCC-pp
and the SPPC-pp

cw and cp parameters that define the anomalous W Wy interactions. Leptonic Hadronic
— e LHC-pp-1 X2 [—0.00745; 0.00783] [—0.00601; 0.00607]
) ) 58 [—0.01202; 0.01240] [—0.00962: 0.00968]  1pte 3 Same as in Table 2, but for the anomalous ey and c s couplings
Colliders Ey (TeV) Ep (TeV) V5 (TeV) L(fb™") LHC-pp-2 x [—0.00471: 0.00503] [=0.00394: 0.00400] 5 vl cw o

SS [—0.00762; 0.00793] [—0.00632; 0.00638] Leptonic Hadronic Leptonic Hadronic
LHC*_U,]I* 1 075 70 458 14 LHC-pp-3 X2 [—0.00442: 0.00446] [—0.00378: 0.00371] LHC-pep-1 x? [—0.02218; 0.21885] [— 0.00812; 0.26098] [—0.02239; 0.21612] [=0.00811; 0.26127]
S8 [—0.00707: 0.00711] [—0.00601: 0.00596] sS [—0.05018; 0.24685] [~ 0.01983; 0.27274] [~ 0.05054; 0.24432] [~ 0.01980; 0.27300]
LHC—,{L])—Q 1.5 7.0 6.48 23 FCC-jup-1 »2 [ 0.04912; 0.04064] [—0.03833; 0.03833]  LHCwr2 x* [—0.01470; 0.19456] [~ 0.00543; 0.24969] [—0.01498; 0.19409] [—0.00540; 0.24941]
ss 0.07861: 0.07002 06125 006124 ss [—0.03412; 0.21398] [~ 0.01342; 0.25768] [~ 0.03470; 021381] [—0.01337; 025738]
LHC—_U.',]?—/)} ’I) 0 7 0 () 16 9 [0 A 2] [0 A 1 LHC-up-3 %2 [—0.01962; 0.18485] [—0.00742; 0.24118] [—0.01953; 0.18662] [—0.00742; 0.24086]
B - - ° : FCC-pup-2 x2 [—0.00394; 0.00403] [—0.00339; 0.00344] ss [—0.04420; 0.20945] [—0.01815; 0.25193] [— 0.04407; 0.21113] [-0.01813;0.25162]
FCC—HP— 1 0.063 50.0 3.50 0.02 33 [~ 0.00632; 0.00641] [—0.00543; 0.00548]  FCC-ap-1 x? [—0.30422; 0.51306] [ 0.15778: 0.42019] [~ 0.30361: 0.51143] [~ 0.15805; 0.42031]
- Mt = e ' 2 . ! ss [—0.53481; 0.74486] [—0.30060; 0.56295] [—0.53448; 0.74374] [—0.30089; 0.56280]
FCC-pp-2 0.75 50.0 12.2 5 FCCup-3 X [-0.00285; 0.00291] [~ 0.00250: 0.00230] FCC-pp-2 7 [—0.02291;0.17827) [—0.00883; 0.23487] [—0.02271; 0.17800] [—0.00892; 0.23476]
-y A JUL - - S8 [—0.00457: 0.00463] [—0.00402: 0.00402] ss [—0.05057; 0.20594] [~ 0.02143; 0.24738] [~ 0.05021; 020546] [—0.02161; 024742]
- SPPC-pp-1 x2 [—0.00431; 0.00437] [—0.00385; 0.00382]  FCC-p-3 X2 [—0.02013; 0.16413] [ 0.00799; 0.22367] [~ 0.02023; 0.16319] [—0.00794; 0.22407)
FCC*HP{; 1.5 50.0 17.3 5 ss [ 0.00600; 0.00696] [—0.00614: 0.00612] sS [—0.04474: 0.18877] [~ 0.01944:0.23511] [ 0.04481: 0.18801] [—0.01927;023522]
. . ) T } o T SPRCpp-1 e [—0.02329; 0.18471] [ 0.00901; 0.24002] [ 0.02298; 0.18514] [~ 0.00900; 0.24004]
SPCC‘.L”J‘ 1 075 -’5 6 ] 0--’3 5 5 SPPC-pp-2 X2 [~ 0.00269; 0.00279] [—0.00236: 0.00239] Ss [—0.05155; 0.21295] [~ 0.02182; 0.25280] [=0.05096; 0.21311] [=0.02181; 0.25284]
SS [—0.00433; 0.00443] [—0.00378; 0.00381]  sPPC-up-2 %2 [—0.01428; 0.16401] [ 0.00542; 0.22642] [—0.01434; 0.16459] [—0.00541; 0.22710]
SPCC*,U,]J*Q 0.75 68.0 14.28 12.5 SPPC-pip-3 2 [=0.00333; 0.00342] [=0.00294; 0.00294] Si [—0.03274; 0.18249] [~ 0.01335; 0.23441] [ 0.03288; 0.18313] [~ 0.01335;023502]
) ) ! SPPC-1p-3 x [—0.02173; 0.17026] [~ 0.00842; 0.22858] [ 0.02163; 0.17095] [~ 0.00848; 0.22939]
SPCC—,U,]J—3 1.5 35.6 14.61 4.9 §8 [—0.00535; 0.00544] [—0.00470; 0.00470] ss [—0.04801; 0.19658] [—0.02041; 0.24066] [~ 0.04786; 0.19720] [—0.02056; 0.24144]
) SPPC-pp-4 x2 [—0.00146: 0.00148] [—0.00128: 0.00131]  sppc-pp-4 e [—0.00717; 0.14632) [~ 0.00266; 0.21492) [~ 0.00721; 0.14576] [—0.00265; 0.21495]
SPCC—_LL]J—4 1.5 68.0 20.20 42.8 ss [—0.00234; 0.00236] [—0.00205; 0.00208] ss [—0.01712: 0.15629] [~ 0.00667: 0.21893] [~0.01721:0.15581] [—0.00664: 0.21893]




1.9. Gelecekteki Dairesel Carpistirici-Bazhh Miion-Proton Carpistiricilarinda Kontak Etkilesimler

* FCC bazli dort miion-proton ¢arpistiricisinin dortlii fermiyon kontak etkilesimleri arastirma potansiyeli
calisilmstir.

» Kompozitlik skalasinin sol-sol, sag-sag, sol-sag ve sag-sol helisity durumlari igin kesif, gozlem ve
disarlama limitleri hesaplanmistir.

Contact Interactions at Future Circular Collider based Muon-Proton Colliders

3 Nov 2022

Cural Aydin,"+* Yusuf . Giinaydin>t Mehmet Sahin,* ! Saleh Sultansoy, ¥ and Mehmet T. Tarakeioglu® ¢

arXiv:2105.09686v4 [hep-ph]

' Department of Physics, Hatay Mustafo Kemal University, Hatay, Turkey
QDepaﬁmqn-t of Physics, Kahramanmaras Sitci Imam University, Kohramanmaras, Turkey
3 Department of Computer Engineering, Usak University, Usak, Turkey
*TOBB Economics and Technology University, Ankama, Turkey

sﬁlNA& Institute of Physics, Baku, Azerbajian

Recently proposed Future Circular Collider based muon-proton colliders will allow investigating
lepton-hadron interactions at the highest center-of-mass energy. In this study. we investigate the
potential of these colliders for a four-fermion contact interactions search. Regarding the construe-
tive and destructive interferences of contact interactions, we estimated discovery, observation, and
exclusion limits on the compositeness scale for the left-left, right-right, left-right, and right-left he-
licity structures. This study's findings show that the FCC-hased pp colliders have great potential
for investigating four-fermion contact inferactions.

* Hesaplamalarda sinyal ve fon analizi icin u + p = W + j + X sUreci secilmistir.

* Hesaplamalar parton seviyesinde yapilmis olup CalcHEP programi ve
CT10 parton dagilim fonksiyonu kullaniimistir.

*  Kutle Merkezi Enerjisi 63,2 TeV olan pp carpistiricisi icin elde edilen ulasilabilir kompozitlik skalasi
degerleri asagidaki tabloda listelenmistir.

TABLE VII. Attainable limits on the compositeness scales with sensitivity at the FCC-based pp collider with /s = 63.2 TeV
for the first, the fifth, and the tenth vears’ luminosities.

1200002 FCC A+ 6% (TeV)

TABLE 1. Basic parameters of the FOC-based colliders Lin _ _ _ _

P - o CE AL Ary Ajin Asen At Air A Ars
S5¢  157.0 & 2.9% 130.3 £ 2.4% 153.8 + 3.0% 132.0 £ 2.4% 113.0 & 2.9% 106.4 £ 2.6% 113.1 + 2.9% 106.8 + 2.5%
Collider Name E, (TeV) /= (TeV) L. (b /year ) 10 30 183.6 & 3.2% 144.8 + 2.1% 179.2 + 3.2% 147.7 + 2.2% 130.6 £ 2.9% 120.4 + 2.5% 130.2 + 2.8% 120.5 + 2.4%
T50GFCO 075 195 E 2¢  208.9 + 3.3% 156.8 + 2.0% 203.9 + 3.4% 160.5 + 2.1% 146.7 + 3.0% 132.2 + 2.4% 145.5 + 2.9% 132.1 + 2.3%
pri ol "' ' : S5¢ 2015 + 2.2% 153.5 + 1.3% 196.6 + 2.2% 157.0 + 1.4% 142.1 + 2.0% 128.9 + 1.6% 141.1 + 1.9% 128.8 + 1.6%
pl500@FCC 1.50 17.3 5 50 35 2385 + 2.3% 168.0 + 1.2% 233.3 + 2.4% 173.4 + 1.3% 164.9 + 2.0% 144.6 + 1.5% 162.6 + 1.9% 144.3 + 1.5%
p3000@FCC 3.00 24.5 5 200 2747 £ 2.4% 181.1 + 1.1% 269.6 + 2.5% 187.0 + 1.3% 186.5 + 2.1% 158.0 + 1.5% 182.5 & 2.0% 157.7 + 1.5%
1200000 FCC 20.0 63.9 10 5S¢  225.7 + 1.9% 163.9 + 1.1% 2205 + 1.9% 168.1 + 1.1% 157.1 &+ 1.7% 139.4 £+ 1.3% 155.3 £+ 1.6% 139.1 + 1.3%
100 35 260.0 £ 2.0% 179.3 + 1.0% 263.8 £ 2.1% 185.0 + 1.1% 183.1 + 1.8% 156.0 + 1.3% 179.4 & 1.6% 155.7 &+ 1.3%
20 311.3 £ 2.1% 191.3 + 0.9% 307.2 £ 2.2% 199.0 + 1.0% 208.0 + 1.8% 170.4 + 1.3% 202.0 + 1.7% 170.3 = 1.3%




2.1. Gelecekteki FCC-Bazh Lepton-Hadron Carpistiricilarinda Uyarilmis Elektronlarin Tekli Uretimi
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Single production of the excited electrons
in the future FCC-based lepton—hadron colliders

A. Caliskan®
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‘We study the composite electron production at the FCC-based three electron—proton
colliders with the center-of-mass energies of 3.46, 10 and 31.6 TeV. For the signal process
of ep =+ e*X — ey X, the production cross-sections and decay widths of the excited
electrons have been calculated. The differences of some kinematical quantities of the final
state particles between the signal and background have been analyzed. For this purpose,
transverse momentum and pseudorapidity distributions of electron and photon have
been obtained and the kinematical cuts for discovery of the excited electrons have been
assigned. We have finally determined the mass limits of excited electrons for observation
and discovery by applying these cuts. It is shown that the mass limit for discovery
obtained from the collider with /s = 31.6 TeV (called PWFA-LC & FCC) is 22.3 TeV
for the integrated luminosity Li,, = 10 b1

Keywords: Excited electrons; FCC; compositeness; ep colliders; mass limits; cross-
sections.

www.worldscientific.com

Table 1. Main parameter of the FCC-based ep colliders.

Colliders E. (TeV) CM energy (TeV) Lin (fb—! per year)
ERL60 ® FCC 0.06 3.46 100
ILC @ FCC 0.5 10 10-100
PWFA-LC® FCC 5 31.6 1-10

FCC-bazl {i¢ elektron-proton carpistiricisinda uyarilmis elektrona ait
gozlem ve kesif limitleri hesaplanmistir.

Uyarilmis elektronlar €P — e*X — enX sinyal slirecine gore
tiretilip, foton kanalina bozunmaktadir.

CalcHEP similasyon programi kullanilarak parton seviyesinde analiz
yapilmistir.
Hesaplamalarda kompozitlik skalasi igin iki deger kullaniimistir:

A = 100 TeV

Elde edilen sonuglar asagidaki tabloda listelenmistir:

A = M«

Table 2. The calculated mass limits for the excited electrons at
the FCC-based electron—proton colliders assuming the coupling

f=r=1u
o (TeV
Colliders A Line (1) mex (TeV)
30 50
) M . 2.4 .
ERL60 ® FCC 100
100 TeV 2.9 2.7
10 5.2 4.7
Mex
100 5.0 5.6
ILC ® FOC

. 10 7.9 71

100 TeV
100 8.3 8.1
1 12.5 11.1

Mex
/ 10 157 14.2
PWFALC @ FCC

1 19.7 188

100 TeV
10 25 29.3




2.2. FCC-Bazh Elektron-Hadron Carpistiricilarimin Uyarilmis Notrinolar: Arastirma Potansiyeli

%E;:x?ﬂﬁﬁjﬁ Ppie @ *  FCC-bazh ug elektron-prgtop c;.arpl.stlrlmsmda uyarilmis notrinoya ait
betpeidei arg/10.1155/2017HT26050 disarlama, gozlem ve kesif limitleri hesaplanmistir.
Hindawi
* +
+ . Uyarilmus nétrinolar  €P — v'q — eW™q  ginyal siirecine gore
Research Article tiretilip, W-kanalina bozunmaktadir.

Excited Neutrino Search Potential of the FCC-Based

Electron-Hadron Colliders e Hesaplamalar icin CalcHEP (ver. 3.6.25) simiilasyon programi ve

CTEQS6L parton dagilim fonksiyonu kullaniimistir.
A. Caliskan

Faculty of Engineering and Natural Sciences, Department of Physics Engineering, Giimilshane University, 29100 Giimiishane, Turkey * Hesa P lamalarda kom poz itlik skalasi uyari Im 1SN otrinonun kutlesine
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permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The
publication of this article was funded by SCOAP”.

The production potential of the excited neutrinos at the FCC-based electron-hadron colliders, namely, the ERL60 ® FCC with +/5 =
3.46 TeV, the ILC & FCC with +/5 = 10 TeV, and the PWFA-LC ® FCC with /5 = 31.6 TeV, has been analyzed. The branching ratios TasLE 5: The mass limits for the exclusion (20), the observation (3¢), and the discovery (5¢) of the excited neutrinos at the different ep
of the excited neutrinos have been calculated for the different decay channels and shown that the dominant channel is »* — W™, colliders assuming the coupling f - f’ = 1 and the energy scale A = 1i.s.

We have calculated the production cross sections with the process of ep — »*q — eW”q and the decay widths of the excited T Y
neutrinos with the process of +* — W™, The signals and corresponding backgrounds are studied in detail to obtain accessible

mass limits. It is shown thlat the discovery limits obtaln&Ed on the mass of the excited neu}rino are 2452 GeV for L, = ]l{JD b, Colliders Lint (fb_l) 20 (GeV) 30 (GeV) 50 (GeV)
5635 GeV for L, = 10fb™ (6460 GeV for L, = 100 fb™"), and 10200 GeV for L, = 1fb (13960 GeV for L, = 10fb™"), for the . }
center-of-mass energies of 3.46, 10, and 31.6 TeV, respectively. ERL60® FCC 100 2618 2547 2452
3 3
ILC & ECC 10 6300 6000 5635
100 7025 6790 6460
TaBLE I: Main parameters of the FCC-based ep colliders. -
| PWEA-LC & ECC 1 13050 11850 10200
Colliders E, (TeV) CM energy (TeV) L, (fb™ per year) 10 16500 15450 13960
ERL60 @ FCC 0.06 346 100
ILCa FCC 05 10 10-100

PWFA-LC & FCC 5 L6 1-10




2.3. Gelecekteki SPPC-Bazh Lepton-Hadron Carpistiricilarinda Kompozit Elektronlarin Tekli Uretimi

Single production of composite electrons at future SPPC-based
lepton-hadron colliders

Author: 2. Caliskan AUTHORS INFO & AFFILIATIONS

Publication: Canadian Journal of Physics - 19 July 2019 - https//doiorg/101139/cjp-2019-0216
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Abstract

We consider the production of excited electrons with spin-1/2 at future SPPC-based electron—proton
colliders with center-of-mass energies of 8.4, 11.6, 26.6, and 36.8 TeV. These exotic particles are
predicted in the composite models. We calculate the production cross sections and concentrate on
the photon decay channel of the excited electrons with the process of ep — e*X — eyX The pseudo
rapidity and transverse momentum distributions of the electrons and photons in the final state have
been plotted to determine the kinematical cutoffs best suited for discovery of the excited electrons.
By applying these cutoffs we compute 26, 30, and 5c contour plots of the statistical significance of
the expected signal in the parameter space (L, m*), where L denotes the integrated luminosity of the

collider and m* is the mass of the composite electrons.

Table II: The main parameters of the SPPC-based lepton-hadron colliders.

Colliders E (TeV) | Ey(TeV) /s (T'eV)| Liy ((:-nfg,s’l)
ILC-SPPC1 0.5 35.6 8.44 2.51x 103!
ILC-SPPC?2 0.5 68 11.66 6.45x 1031

PWFALC-SPPC1 5 35.6 26.68 7.37x 103
PWFALC-SPPC2 5 68 36.88 1.89% 1031

SPPC-bazl dort elektron-proton carpistiricisinda uyarilmis elektrona
ait disarlama, gézlem ve kesif limitleri hesaplanmustir.
Uyar11m11§ elektronlar ¢ = ¢’X — e X' ginyal siirecine gore
)

tretilip, foton kanalina bozunmaktadir. Tlgili Feynman diyagrami
asagida verilmistir:

d
1

[
>

\
Q0
Ke]
r 3
y 3
Ke]

Hesaplamalarda, CalcHEP simulasyon programi ve CTEQ6L1 parton
dagilim fonksiyonu kullaniimistir. Parton seviyesinde analiz yapilmistir.
Hesaplamalarda kompozitlik skalasi, uyarilmis elektronun kitlesine
esit alinmistir, A = m,. .

Kitle Merkezi Enerjisi 36.88 TeV olan ep carpistiricisi icin elde edilen
disarlama, gozlem ve kesif degerlerinin Liminosite-Kitle uzayindaki
grafigi asagida verilmistir.
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2.4. FCC-Bazh Enerji Onciisii Elektron-Proton Carpistiricilarimin Cift Yiiklii Leptonu Arastirma Potansiyeli
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Doubly Charged Lepton Search Potential of the FCC-Based
Energy-Frontier Electron-Proton Colliders
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We search for the doubly charged leptons (L) predicted in composite models including extended weak isospin multiplets, namely,
Iy, =1 and Iy, = 3/2, at the Future Circular Collider- (FCC-) based energy-frontier electron-proton colliders with the center-of-
mass energies of /s=3.46TeV, /s=10TeV, and ,/s=31.6TeV, respectively. We deal with the e p —L"X — e WX
process, calculate the production cross sections, and give the normalized transverse momentum and pseudorapidity
distributions of final-state electron to obtain the kinematical cuts for the discovery. We show the statistical significance (SS) of
the expected signal yield as a function of doubly charged lepton mass (S8 — M, plots) to attain the doubly charged lepton
discovery mass limits for both the I'y, =1 and I, =3/2. It is obtained that discovery mass limits on the mass of doubly charged
lepton for Iy, =1 (I, =3/2) are 2.21(2.73) TeV, 5.46(8.47) TeV, and 12.9(20.0) TeV for \/s=346TeV, \/s=10TeV, and
\/$=31.6TeV, respectively.

TasLE 1: Main parameters of the FCC-based ep colliders with the
proton beam energy of E, =50 TeV.

Collider name E, (TeV) /s(TeV) L, (fb"' per year)
ERL60® FCC 0.06 3.46 100
ILC®FCC 0.5 10 10-100
PWFA-LC® FCC 5 31.6 1-10

FCC-bazli {i¢ elektron-proton carpistiricisinda ¢ift yiiklii leptonlara
disarlama, gozlem ve kesif limitleri hesaplanmustir.

Cift yukli leptonlar e p— L "X — e WX sinyal slirecine gore
iiretilip W-kanalina bozunuyor. Ilgili diagram asagida verilmistir:
e L— e L

144 w
q q 7 q

Hesaplamalarda, CalcHEP simulasyon programi ve CTEQ6L parton
dagilim fonksiyonu kullaniimistir.

Analiz ve hesaplamalarda kompozitlik skalasi ¢ift yklG leptonun
kitlesine esit alinmigtir: A=M,

l, = 1 (triplets) ve I, = 3/2 (quadruplet) zayif izospin degerleri igin elde
edilen disarlama, gozlem ve kesif degerleri asagidaki tabloda
gosterilmistir.

TasLe 4: Mass limits for the doubly charged leptons for the FCC-based ep colliders taking into account I, =1 (I}, =3/2).
Collider /5 (TeV) Ly, (fb™" per year) 20 (TeV) 30 (TeV) 50 (TeV)
ERL60 ® FCC 3.46 100 2.38 (2.80) 2.30(2.77) 2.21(2.73)

10 533 (7.20) 5.08 (7.56) 4.74 (7.85)

ILC® FCC 10
100 6.02 (7.99) 5.77 (8.28) 5.46 (8.47)
1 12.4 (19.4) 11.5(18.3) 10.3 (16.8)

PWFA-LC ® FCC 316
10 14.9 (22.1) 13.9 (21.2) 12.9 (20.0)




2.5. SPPC-Bazh ep Carpistiricilarinda Cift Yiiklii Leptonlarin Arastirma Potansiyeli Uzerine Bir Calisma
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A STUDY ON THE SEARCH POTENTIAL OF DOUBLY CHARGED
LEPTONS AT THE SppC BASED ¢p COLLIDERS

A. OZANSOY and O. ALBAYRAK

ABSTRACT. We consider the single production of doubly charged leptons which
take part in the extended weak isospin models and have exotic electric charges such
as O =+2e at the SppC based electron-proton (ep) colliders. We introduce the
effective lagrangians describing the doubly charged lepton gauge interactions with
SM lIeptons. We calculate the decay widths and production cross sections as a
function of doubly charged lepton mass. We deal with the e p — ¢ W~ X process
and plot the kinematical distributions for the final state electron both for the signal

and corresponding background. We perform a cut-based analysis to obtain the mass
limits and couplings of doubly charged leptons at the SppC based ep colliders with

the center-of-mass energies of v/s = 8.44 TeV and v/s = 26.68 TeV.

Table 2. Main parameters of the SppC-based ep colliders. (These values are obtained

from [66]).
E. (TeV) E, (TeV) Vs (TeV) Lo, (cm™s?)
05 35.6 844 2.51x10%
05 68 11.66 6.45%10°!
5 35.6 26.68 7.37x10%°
5 68 36.88 1.89%10°!

SPPC-bazli iki ep carpistiricisinda ¢ift yiiklii leptonlarin disarlama,
gozlem ve kesif limitleri hesaplanmistir.

Cift yiiklii leptonlar e p— L X — e WX sinyal siirecine gore

iiretilip W-kanalina bozunuyor. Ilgili diagram asagida verilmistir:

e P e L=
I (J,Ei

Hesaplamalarda, CalcHEP simtilasyon programi ve CTEQ6L parton
dagilim fonksiyonu kullaniimistir.

Analiz ve hesaplamalarda kompozitlik skalasi ¢ift yikll leptonun
kutlesine esit alinmistir: A =M,

Calismada A-Mp parametre uzayinda grafikler cizdirilmistir.

Kitle Merkezi Enerjisi 8.44 ve 26.68 TeV olan ep carpiitiricilarina ait
elde edilen disarlama, gozlem ve kesif degerleri asagidaki tabloda
gosterilmistir.

Table 6. Mass limits for doubly charged leptons at the SppC based ep colliders for A=Mp

and fi=1.
20 3o S5¢
s (TeV) Lint (pb™) (Exclusion) (Observation) (Discovery)
(TeV) (TeV) (TeV)
8.44 2.51 x10° 2.19 2.00 1.75
26.68 7.37x 10° 4.30 3.85 3.30




2.6. FCC-bazh ep Carpistiricilarinin Renk Sekizlisi Elektronlar1 Arastirma Potansiyeli

1OP Publishi Joumal of Physics G: Muclear and Paric sics " e qe e

TV Y—rT———— e e «  FCC-bazli ii¢ ep garpistiricisinda renk sekizlisi elektronlarin disarlama,
gozlem ve kesif limitleri hesaplanmistir.

Color octet electron search potential of FCC * Renk sekizlisi elektronlar €8 — €8 — €8 sinyal siirecine

based e—p colliders gore uretilmektedir. [1gili diagram asagida verilmistir:

Y C Acar', U Kaya ', B B Oner”” and S Sultansoy~*

' Department of Electrical and Electronics Engineering, TOBB University of
Economics and Technology, Ankara, Turkey

: Department of Matenial Science and Nanotechnology, TOBB University of
Economics and Technology, Ankara, Turkey

* Department of Physics, Faculty of Sciences, Ankara University, Ankara, Turkey
T ANAS Instte of Physics, Baku, Azerbaijan

E-mail: yeacar@ ew.edu.tr, ukaya@etu.edutr, booner@etu.edutr and ssultansoy @etu. ¢ Hesaplamalardal MadgraphS Olay uretiCiSi ve CTEQ6L1 parton daélllm
eduar fonksiyonu kullanilmistir. Parton shower ve hadronizasyon igin ise
Received 1 November 2016, revised 26 January 2017 : PR

rceped for mubteston 8 Femy 2007 ® MadGraph5-Pythia6 arayizi kullaniimistir.

Published 15 March 2017

Abstract CrossMark * Kompozitlik skalasi taramasi yapilmistir.
Resonant production of color octet electrons, eg, at the FCC based e—p col-

liders 1s analyzed. It is shown that e-FCC will cover much a wider region of e

masses compared to the LIC, Moreover, it the highest cleciron beam * Kitle Merkezi Enerjisi 3.46, 10 ve 31.6 TeV olan ep garpistiricilarina ait
energy, eg search potential of the e- exceeds that of the PP
collider. If eg is discovered earlier by the FCC p—p collider, e-FCC will give an elde edilen disarlama, gozlem ve kesif degerleri asagidaki tabloda
opportunity to handle very important additional information. For example, the . . .o
compositeness scale can be probed up to the hundreds of TeV region. gOSterllml§tlr.
Table 3. Observation (3¢ ) and discovery (5¢) limits for eg at different e—p colliders.
M&’ TeV _ggi:nrmrr:é —“‘ﬁ}l‘ermr(j
. . . — 8 —PDFeqoc 0 —scalecrror %
Table 2. Main parameters of the FCC based e—p colliders. Collider Name Ly, b
3o S50
Collider Name E,, TeV CM Energy, TeV Ly, b~ 'per year ERL60GFCC 100 3.1 $048% +067% 5 g +017% +032%
ERL60&FCC 0.06 3.46 100 ILC®FCC 10 8.4 Zooew 6114 8.1 Z001% T603
ILC®FCC 0.5 10 10-100 100 8.9 Z0d0d T13%g 8.6 I031% 1054
PWFALCQFCC 5 316 1-10 PWFALCGFCC 1 216 7% BB 201 b -0

1040% +0.78% L008% —017%
10 243 To51q Zome 231 Toose Joaiw




2.7. FCC-bazh Lepton-Hadron Carpistiricilarinda Leptogluonlarin Rezonans Uretimi

Resonant production of leptogluons at the FCC based

T

:‘.i lepton-hadron colliders

P

.'-.‘ r -y 1

"= Y. C. Acar* and B. B. Oner'

;’ TOBB University of Economics and Technology, Ankara, Turkey
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v TOBE University of Economics and Technology, Ankara, Turkey and
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— Abstract

Wy

M Resonant production of leptogluons at the FCC based ep and pp colliders have been analyzed. It is
=

/_'—' shown that e-FCC and p-FOC will cover much wider region of eg and jig masses than the LHC. While
5 leptogluons with appropriate masses (if exist) will be discovered earlier by the FCC pp collider,

i
L

lepton-proton colliders will give opportunity to handle very important additional information. For

example, compositeness scale can be probed up to multi-hundred TeV region.

FCC-bazl1 dort ep carpistiricisinda ve li¢ up ¢arpistiricisinda sirasiyla
renk sekizlisi elektron ve renk sekizlisi miiona ait disarlama, gézlem ve
kesif limitleri hesaplanmustir.

Hesaplamalarda, CalcHEP simulasyon programi ve CTEQG6L parton
dagilim fonksiyonu kullaniimistir.

Kompozitlik skalasi taramasi yapilmistir.

Ep ve up carpistiricilarinda renk sekizlisi elektron ve miona ait elde
edilen disarlama, gozlem ve kesif degerleri asagidaki tablolarda

gosterilmistir:

Table I: Main parameters of the FCC based lepton-hadron colliders

myg, GeV

Collider name | Ey, TeV|\/5, TéV | Ly = fb~!(per year)
ERLGO-FCC 0.06 3.46 100
FCC-e80 0.08 4.00 230
n63-FCC 0.063 3.50 0.1-1
FCC-el120 0.12 4.90 120
FCCLelTs 0175 | 592 10 pl75-FCC 0.175 5.92 2-20
OPL500-FCC 0.5 10.0 10 - 100 n750-FCC 0.75 12.2 5-50
OPERL500-FCC 0.5 10.0 100 - 300 -
p1500-FCC 1.5 17.3 5- 50
OPL1000-FCC 1 14.1 5-50
OPERL1000-FCC 1 14.1 50 - 150 ’H'BDOD_FCC 3 24.5 10- 100
OPL5000-FCC 5 31.6 1-10
OPERL5000-FCC 5 31.6 10 - 30

ey, GeV
Collider Name A Lint, bt
3o 50
10 2990 | 2900
Mg
100 3150 | 3085
ERLG60-FCC /s = 3.46 TeV
10 1150 | -
100 TeV
100 1690 | 1485
Mgy 40 5110 | 4970
FCC-e175 /s — 5.92 TeV
100 TeV 40 2675 | 2350
10 7825 | 7500
Mg
100 8450 | 6600
OPL500-FCC /s = 10.0 TeV
10 3800 | 3200
100 TeV
100 5070 | 4520
5 10200| 9640
Mgy
50 11220(10800
OPL1000-FCC /s — 14.1 TeV
5 5000 | 4100
100 TeV
50 6750 | 6000

Collider Name A Line, 7!
30 | ba
0.1 2580 (2430
Mg
1 2880|2760
n63-FCC /s= 3.50 TeV
0.1 - -
100 TeV
1 _ _
2 4700 {4500
m’.ﬂs
20 5080 {4930
pl75-FCC /s = 5.92 TeV
2 1450 | -
100 TeV
20 2230 {1900
5 0225 |8780
Mg
50 10060{9730
n750-FCC /s= 12.2 TeV
5 3900 |3200
100 TeV
50 5350 {4700




2.8. FCC-bazh yp Carpistiricilarinda Uyarilmis u Kuarkin Rezonans Uretimi

Vol. 49 (2018) ACTA PHYSICA POLONICA B No 10 * FCC-bazl iki yp garpistiricilarinda uyarilmis u kuarkin disarlama,
RESONANCE PRODUCTION OF EXCITED « QUARK gozlem ve kesif limitleri hesaplanmistir.

AT FCC-BASED ~p COLLIDERS *

Yusur OGUZHAN GONAYDIN . Uyarllmig u kvarkir v +p — v + X — w + g +- X sinyal siirecine
Department of Physics, Kahramanmaras Suteu Tmam University gore uretilip, u-kuarki ve gluona bozunmaktadir. Ilgili diyagram asagida
Kahramanmaras, Turkey gosterilmistir:
MEHMET SAHIN I g
Department of Physics, Usak University, Usak, Turkey
SALEH SULTANSOY
TOBR University of Economies and Technology, Ankara, Turkey

and
ANAS Institute of Physics, Baku, Azerbaijan U

(2

(fecetved January 24, 2018 accepted July 19, 2015) * Hesaplamalarda, CalcHEP simtilasyon programi ve CTEQ6L parton
Several Beyond the Standard Model theories proposed that fermions o .
Tnight have composite substructure. The existence of (.-xcil.f.‘d quarks is go- d agl I m fo n kslyo nu ku I Ia ni I mi Stl r.
ing to be the noticeable proof for the compositeness of Standard Model
fermions. For this reason, excited quarks have been investigated by phe- . . e e
nomenological and experimental high-energy physicists at various collider L4 PO I arize OI m us ve po I arize o I mam |§ foto n d em et I erinin 1 k|S| d e h esa ba
options for the last few decades. The Future Cireular Collider (FCC) has
been recently planned as particle accelerator to be established at CERN. itli
Beside the /= = 100 TeV proton-proton collisions, the FCC includes kat||m|§t|r' KompOZItIIk SkaIaSI ta ramasi yap||m|§t|r'
electron-positron and electron-proton collision options. Construction of
linear e~ e colliders (or dedicated e-linac) tangential to the FCC will afford *_ A .. . . . . . .
an opportunity to handle multi-TeV ep and «p collisions. In this respect, we s q q f} k0§eS| nin kl ra I Ite ya pISI nin fOtOI’] de met pOIa riza Syon u Ile
executed a simulation of the resonance production of the excited u quark . . v
at the FCC_based ~p colliders with choosing both the polarized and un- bellrlenebl Iecegl Ortaya kon u I m U§tu r.
polarized photon beams. The findings revealed that the chirality structure
of the g*—g—y vertex can be determined by the photon beam polarization.

The attainable mass limits of the excited u quark reached the highest val- ° Uya ri I m |§ u_kua r.kl naa it elde ed ilen d |§a rla ma’ gOZ|em ve ke§if

ues when the polarized photon beam was chosen. In addition, the ultimate

compositeness scale values can be handled by appropriate choice of the v . o . . . T
photon beam polarization. degerlerl a§ag|da kl ta blOIa rda gOSterI | m |§t| r:
Excited u quark mass limits for 9.1 TeV center-of-mass energy p collider. Excited u quark mass limits for 28.8 TeV center-of-mass energy ~p collider.
Energy and luminosity parameters of the ILCRFCC- and PWFA-LC2FCC based Ve 01 TaV = -
. ’ i 5 288 TeV
ep and ~p colliders. _ = =
Line 10 fb 100 fb Lint 1 b1t 10 fb!
A 10 TeV M 10 TeV M, e —
c1 ) max T ] * A 15 TeV M- 30 TeV My-
Collider name E, E.., ﬁﬁp \/:._D Lim . T Tol alolalol 2T T o T T oo T T
[TeV] |TeV] [TeV] [TeV] [fb~! /year] : o8 | 797 782 | 760 | 790 | 7 ™
2 ’ ’ /3 Mase limits 27 | 697 | 6:58 | 7.27 | 6.96 | 782 | 760 | T.09 | 778 T 125 150z [1a2 L1211 170 1 1ee [ 194 170
ILCaFCC 05 0.42 10 9.1 10100 [TeV] Jo | T4l | TI1 ) 762 | 73T | 808)TO0 823|805 [TeV] 30 | 174 | 149 | 168 | 149 | 197 | 170 | 211 | 19,9
PWFA-LCgFCC | & 415 316 258 1-10 20 | T68 | TA3 | T.56 | T.64 | 8.24 [ 810 | 840 ] 8.24 2 | 195 | 176 | 185 | 160 | 213 | 198 | 222 | 212
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