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1. Mion - Proton Carpistiricilan

=» Muon Accelerator Program (MAP) [1]:
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Birbirinden farkli kitle merkezi enerjilerine sahip mion c¢arpistiricilari: =~ -

126 GeV’den ( Higgs Factory) multi-TeV’lik kitle merkezi enerjilerine kadar.
= Yaklasik 20 yil 6nce, ilk olarak Vs = 4 TeV’lik muon garpistiricisi icin ek bir ‘q"[jgrﬂﬁ"'

alkasinin eklenmesi one surulmustur. Boyle bir durum igin hesaplanan isinlik degeri yaklasik olarak

em~2s~Vdir [2].

Daha sonra 200 GeV’lik bir mtion halkasinin Tevatron tuneline eklenmesi onerilmigtir. Boylelikle yaklasik
Vs =9 TeV'lik ve Ly, = 103 em~2s~Y'lik degerler elde edilmistir [3].
®» Yakin zamanda, FCC tabanli mion-proton ve mion — kursun iyonu carpistiricilari dnerilmis ve bu

carpistiricilarin optimize edilmis parametreleri, demet-demet etkilesimleri de goz onune alinarak,

nulmustur [4].



1. Miuon - Proton Carpistiricilan

» Standart Model Otesi aragtirmalara olanak saglamak amaciyla olabilecek en ylksek kitle merkezi

enerjilerine sahip muon-proton carpistiricilari grubumuz tarafindan one surulmustur:

Table 1. Mam parameters of the FCC based pp colhders.
Collider E, CM Energy Ly, fb1
Name (TeV) [ TeV) per year|
pblgFCC  0.063 3.55 0.02
uTh0gFCC 0.7 12.2 5
plal0sFCC 1.5 17.3 5
p3l0HFCC 30 2.5 5
p00005FCC 20 (3.2 10
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Fig. 1. Possible configuration of FCC, linear col-

hder (LC) and muon collider (uC).




2. Renk Sekizlisi Muonlarin
Fenomenolojisi

» Fermiyon — Skalar ve 3-Fermiyon Modelleri, bilinen Strandart Model leptonlarinin daha temel bilesenlerden

olustugunu gostermek acisindan en uygun seceneklerdir.

Eger ki Standart Model (SM) leptonlari renk tclust fermiyon ve renk Uclust skalalardan olusuyorsa, her iki model

tirt de ( FS v& 3F Modelleri ) SM leptonlari icin en az bir tane renk sekizlisi partner 6nermektedir:

(=(FS§)=3g3=1a8 1)

[=(FFF)=3g3@3=108a8310. 2)



2. Renk Sekizlisi Mionlarin
Fenomenolojisi

™ | 5'in lepton ve glionlar ile etkilesim Lagranjiyeni asagida sunulmustur:

1 _
L= FH‘LZ 59,6 0" (nuf+nplp) +he ) (3)
T

una; [, ) sol(sag) elli spinor bilegenlerini; | =e,u, 1; ¥, anti-simetrik tensoru ve I, (I1z) de kiralite
IR0 gbstermektedir.



2. Renk Sekizlisi Miuonlarin
Fenomenolojisi

-» /Renk Sekizlisi Leptonlar icin Bozulum Genisligine ait formul asagida sunulmustur.

Decay width of £5 1s given by

A

4)

where o, = g,/47. Dependence of the decay width on
the mass of 15 1 presented m Fig. 2 for A= M and

A=100 TeV cases.
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Fig. 3. Feynman diagram for the resonant us pro-
duction.

The resonant pg production (see Figure 3) cross sec-
tions for different stages of the FCC based up colliders
from Table I are calculated using MadGraphb event gen-
erator [2]. CTEQ6L1 parametrization [21] is used as
parton distribution function and results are presented
m Figure 4. MadGraph5-Pythiab interface was used for
parton showering and hadronization [22]. The same tools
are used for the rest of the study and further calculations
do not take detector effects into account.
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2. Renk Sekizlisi Miuonlarin
Fenomenolojisi
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Fig. 2. Color octet muon decay width for A = Mus and A =100 TeV.



2. Renk Sekizlisi Muonlarin
Fenomenolojisi
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Hesonant color octet muon production at the FCC based pup colliders given in Table I for (a) A= M_,5 and
for (b) A=100 TeV (up




3. Sinyal ve Ardalan Analizi

» Bu boélimde pu — > ju surecine bakilacaktir ve bu sureg icin yapilan sayisal hesaplamalarin sonuclari

sunulacaktir.

Renk Sekizlisi MUon'un Uretimi ‘rezonant’tir’ ve benzetimler A= M, alinarak yapilmistir.

ukarida verilen surecte jet(j); sinyal durumunda glion’a , background durumunda ise kuarklara

karsilik gelmektedir.

Benzetimlere ilk olarak u63 x FCC ‘den baslaniimistir.,

Sonuglar sirayla verilecektir.



3. Sinyal ve Ardalan Analizi
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Table 2.

Transverse momentum cuts are given in TeV. Significances are caleulated locally.

3. Sinyal ve Ardalan Analizi

Kinematical discovery cuts and observation (3e) and discovery (5¢) limits for pg at different pp colliders.

Collider Name | L., fb” Kinematical Cuts M.s +PDF% Lscale’, TeV
3 - int s
Prom | Tomin | Temar | Mimin | Timac da iy
2.60% 41.63Y 2.52% +1.68Y
G639FCC | 000|030 | 05 | 47a | 20 | 40 |2 EUATLEVE] 5 gg FROZA AL
L83 L5 2.10% -189%
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Fig. 6. Invariant mass distributions for signal and

background at p63=mFCC after discovery cuts.

Statistical significance (55) is calculated using the
formula below:

SS=vV2L,\(os+op)ln(l+(cs/ag))—os  (5)

where 0¢ and oy denote cross-section values of signal
and background, respectively. Integrated luminosity val-
ues, L;,.,., of each collider per year is estimated in [7].



3. Sinyal ve Ardalan Analizi
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Fig. 7. Invariant mass distributions for signal and background at a) p7502FCC, b) pl500&EFCC, ¢) p3000@FCC
and for d) the ultimate case u20000@FCC colliders after discovery cuts.



4. Kompozitlik Skalasi icin Limitler C AN

» Eger ki uyg FCC-pp carpistincisinda kesftedilirse yu-p carpistinicilan kompozitlik skalasinin

hesaplanmasina olanak saglayacakfir.

Bu durumda iki secenek vardir:

g FCC'de kesfedildi; ama u-FCC'de kesfediimedi.

. Ug FCC'de kesfedildi ve ayni zamanda u-FCC'de gbzlendi.

. Jg FCC'de kesfedilmedi; ama y-FCC'de gdzlend.



4. Kompozitlik Skalasi icin Limitler C AT

/ » ug FCC'de kesfedildi; ama py-FCC'de kesfedilmedi. ( 1. Durum )
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Fig_ 8. a) Transverse momentum distributions of final state muons {(almost same distribution holds for the leading-

jets), b) pseuvdorapidity distributions of final state mmons, ©) pseudorapidity distributions of final state jets and d)
invariant mass distributions for signal and backpround at pT30EFOC after peneric cuts.



4. Kompozitlik Skalasi icin Limitler

» g FCC'de kesfedildi; ama p-FCC'de kesfedilmedi. ( 1. Durum, Devam )

Tabla = COptimmal cuts for determination of compositeness scale lower bouands.
ol liclor Chaat Tyrpe i :f"’“ 2. 5 Tew" i :f"’“ S0 e T I{‘, T.5 T i :f" Ll "™
rreiT Ern s rreiT Eras mEm T TTLEE TrLEoC
L -1.7F 1_7- -1.3 A4 T4 -1.2 4 T4 - -
o TEGEEEFC T TRy .2 26 0.7 2.3 1.0 Z - -
Mlamsms WA Indowsw | Caae™ ) 24T 5 2535 L Sl S50 TAZ2S TSTS - -
L -2 3 1_7- —2 0 A4 T4 -1.= L_7d -1.7 4 T4
a1 SOME EY T TRy —_ 5 L _%n . 1 2.7 LI %1 0.5 2.5
Bl a=m=s WWindow [ Cae™ ) 4T 2525 A0 S0510 TA4ES TSTS fELE N ]
L —2 0 A4 T4 = A4 T4 -5 4T = ] 4 T4
e B BT iy -1.4 L_-1 ¥ =2 2.1 - 26 .2 =.1
Bl a=m=s WWindow [ Cae™ ) 4T 2525 A0 S0510 TA4ES TSTS fELE N ]
L —-=.0 A4 T4 -2.5 A4 T4 - = 4 T4 - ] 4 T4
2O T iy — 2.0 —0_ck -2 5 .1 -21 o_5 —1.% 1.0
Bl a=m=s WWindow [ Cae™ ) 4T 2525 A0 S0510 TA4ES TSTS fELE N ]
Table 4. Liowrer limmdts on ocompaositemness scale in TeV units ae the FOC bassd pp colliders
Collider .. a1 . 2 5 TeW N, o 5.0 TeW L, 7.5 T Iy = - L0 T
b S F S e e S b e S
g TSP = 27 210 1+ L 30 =il a5 - -
g L SOehE F A = 2510 2800 0 L 70 120 L S5 L)
e RO = N ] TS 70 2100 245 230 LT R 105
2= BT 10 135D L (S 2510 Litsdst 515 40D 215 246




4. Kompozitlik Skalasi icin Limitler C AT

» g FCC'de kesfedildi ve ayni zamanda y-FCC'de gozlendi. // ( 2. Durum )
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Fig. Q. Cross section distributions with respect to compositeness scale for pl500=2ECC collider.



5. Kutle Kesif Limitleri

a0
proion collidars moan codliders: (e, TaW) o proton colliders [E.:. GaW
el n ~I00FCE
A0 -
as L
=
E sof
S ==t
o
&
= 20|
1.5 TaV 30 =WV
S 430 15"
. oeees 2 [
Fig. 10. Mass discovery limits (55 = 5) of the color octet muon regarding different type of colliders, i.e. proton,
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