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» Slides on construction. Still few references and numbers are missing...
® Quoted as XXX or ??
e WORK IN PROGRESS.

» Preliminary labels to be added in most plots !
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Heavy quark production in high
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Outline of the talk IFIC

lN ]1[[ DE H\xl A

» What do we want to measure and why?
» Where? International Linear Collider, ILC250, and the International Large Detector ILD
» top/b/c-quark electroweak couplings extracted from differential cross section measurements

e Experimental prospects based on full simulation and full systematic uncertainty estimation

This talk

% CLo

Irene Joliot-Curie
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ILC physics program [FIC

lF\IHH[ D& HS[ A
CULAR

» ILC is a Linear Collider Project, to be hosted in current ILC run plan (basis of projections)
= ILC, Scenario H20-staged§ .
e Matured technollogy: TDR (accelerator + > [ — ECM=250GeV ]
detectors) since 2013. '@ 3000 | — Ecm =350 Gev B
c L —— ECM =.500 GeV .
» All Standard Model particles within reach of € [ /]
planned Iinear Co"iders 3 2000 -_ S & . ST O SRS __
B I g g ]
» High precision tests of Standard Model over wide b - % Eé ]
range to detect onset of New Physics > 0% 3 %/ -
1= - i5 |2 S
» Machine settings can be “tailored” for specific = ol A A B A ]
processes 0 5 10 15 20
years
* Centre-of-Mass energy 250 GeV: 2 ab-1, 500 GeV: 4ab-1, 350 GeV: 0.2 ab-1
e Beam polarisation (straightforward at linear
colliders) also, runs at 91 GeV (5B Z’s) and 1000 GeV (8 ab-1)
> S(?Ig;?sgijgr? free searches for BSM through beam L upgrade: 5 Hz = 10 Hz; E upgrade: extend the linac

M. Peskin Snowmass (EF Workshop 21" July 2020)

%) CLab See XXX talk for more information on Linear Colliders and ILC

Irene Joliot-Curie
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ILD highlights [FIC

T‘US(LII-\

P ILC experiments, as the ILD, will provide excellent:

» ILD snapshot

e Beam IP constraint
e Secondary vertex separation and excellent flavour tagging
e Tracking efficiency (>99%)

» Particle Flow optimized detector with high granularity
calorimeters (>1082 cells!)

e’ e — qq (g=udcsb, E <35 Gel) ILD

y 'g‘ E T '.""__"I ST TTTT g T '-‘""'E

,,_,.E@:.—'--,l-lil o —————— ] g‘ 0-28:_ :Té B

’ 05 e 1 = T

; ] 55 024 |- 4

0.4¢ E ombE . . & L
0.3F 1 02
- 1 0.18 |-
0.2F . 0.16 ©
i . . : ] 0.14 |-
» High angular coverage with minimum 0.1 ] 012l
material budget and PID (TPC) : Ll o

0=80 60 40 20 0 0"

10°
0 / degrees P(GeV]

%J CLab See T. Tanabe’s talk on ILD

Irene Joliot-Curie
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Motivation: LEP/SLC tension

p Current LEP & SLC best sin’0’ . ,measurements show

) of ?
tension

e This measurement is the one with largest tension with the
SM fit.

e Most precise single Individual determination of sin’¢"

from SLC — Left-right asymmetry of leptons

e Most precise single Individual determination of sinzﬂlw.

from LEP — forward backward assymetry (b-quark)

» Heavy quark effect, effect on all quarks/fermions, no effect at
all?

% CLo

Irene Joliot-Curie
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lF\IHH[ DE H\x[l
PUSCULAR

0.23099 + 0.00053
0.23159 + 0.00041

1.23098 1+ 0.00038

0.23221 + 0.00022
0.23220 + 0.00081

0 »

el
]

e 0.2324 + 0.0012

0.23153 + 0.00016
¥id.of:11.8/5

my [GeV]

B Aal = 0.02758 + 0.0(035
= m= 178.0 £ 4.3 GeV

0_2I32 | " 0_2|34
ep
sin B
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Two fermion processes

» Differential cross section for (relativistic) di-fermion production

NSTITUT DE FISICA
CORPUSCULAR

e b %(e; er>ff)=2,, (1+cos0) +=, . (1—cos 6)’
Z/y
dgo(;() (epe;>ff)=2pe(1+cosO)+2,, (1—cos0)
et b

e The helicity amplitudes %, contain the couplings g,/g,, (or Form factors or EFT factors)

For an EFT review see M. Perelld’s talk and arxiv:1907.10619

e |eft/right asymmetries (characteristic for each fermion)

» Many BSM scenarios (i.e. Randal Sundrum, compositeness, Higgs unification models...) predict heavy resonances
coupling to the (t,b) doublet and also lighter fermions (i.e. ¢/s quarks)

e BSM resonances tend to couple to the right components.

» Only beam polarisation allows inspection of the 4 helicity amplitudes for all fermions

% CLo

Iréne Joliot-Curie A. Irles,

30™ July 2020 | 7




Observables [FIC

[N\IIH I DE FISICA
PUSCULAR

» Quark (fermion) electroweak couplings can be inferred from cross section, Rq and forward backward asymmetry
AFB observables.

0_ Quark identification. No need to
Rq—qu/Fhad(Z—pole) ——» measure an angular distribution, a

_)thlom':qu/Ohad(5>Z— pOle) priori.

Z[v do
" E d cos 6 \ Angular Distribution.
Quark ID + charge measurement
Nr — Np (quark — antiquark disentangling)
N + Np Gives access to all left/right
couplings.

App =

» These observables have been measured at LEP/SLC at the Z-pole
® no access to the y or Z/y interferences
e Moderated quark tagging and charge measurements.

e Also moderated angular acceptance of the detectors: drop at cos(0) ~0.6

"DJCLab

Irene Joliot-Curie
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Cross sections

107 B
Lqq
+ - 4, -
6 Wp orTeT
108 = 4 ¥
Fi|
Iy
Y \
10° (')
'.\JJ |I
lo’l I‘ | S ——
ZZl
102 " Zh
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SM processes at LC

1ot
0 200

% CLo

Irene Joliot-Curie

100 550600
Vs (GeV)

ete” — tt: 500 GeV 352 GeV (unpol)
Channel Tungal. Ifh] a_ Iﬂ!] Ty Iﬂ:]
tt 572 1564 724 450 fb
pp 456 969 854
S e 4 2208 6032 2793 25.2 pb
b 372 1212 276
VZ° 11185 25500 19126
WTW 6603 26000 150 115 pb
Fad iy 422 1106 HR82 865 b
ZOWTW - 40 151 8.7
FAF AV A 1.1 3.2 1.22
Single t for eTe™ — e peth |11] 3.1 10.0 1.7
ete” — bb: 250 GeV
Channel ounpol fb ol fb af fb
bb 1756 5629 1394
ybb (Z return) 7860 18928 12512
ZZ hadronic with bb 196 549 236
HZ hadronic with bb 98 241 152
ete” — cé: 250GeV
o(P, = —1,P., = +1) ~ 8518 b
o(P,- = +1, Py = —1) ~ 3565 b
Ounpol. = 3020 fb
Lows 2019 -
th 9
A.lrles, 30™ July 2020 |
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Top-quark reconstruction [FIC

" " o
alljets" 46% INSTITUT DE FISICA

» Tops decay before hadronizing.

ttjets 15%

» Top-quark charge and direction information carried by its decay

products I
Ty 2,02&0
e the b-jets (b-jet charge determination) lf\yf"f“k%;g w+jets 15%
] gt etjets 15% i ) &
e The W-boson product decays (leptonic channel and also c-decays !) dileptons lepton+jets

. - lepton ID isofited Idpton
Final state reconstruction ; ’ ; & missing energy
uses all detector aspects il )
: T
Results shown in the
following (all quarks) are (
based on full simulation of posron €/ Slectron
ILD ()
\®
flavor tagging "(;%
f Jet
“C " -
Iréne Joliot-LC?rE i o et Ieptonl A.lIrles, 30" July 2020 | 10




Flavor tagging and charge measurement IFIC

lb\l H[ DE FISICA
CORPUSCULAR

» Flavor tagging

¢ |ndispensable for analysis with final state quarks

» Quark charge measurements [y
e Important for top-quark studies but Indispensable for -
ee— bb/cc/ss... . i
K
l..
] ».
» Charge measurements: / i
w/ -
® Vix charge and Kaon ldentification 'i.'i ne
‘B

e High purity — control of the migrations
(double tagging)

» Future detectors can base their entire A=
measurements on double Tagging and vertex IP _ o
charge PhD thesis: S. Bilokin

e LEP/SLC had to include single tags and semi-
leptonic events

.%J CLab A. Irles,

Irene Joliot-Curie

30™ July 2020 | 11




Flavor tagging and charge measurement at ILD IFIC

lF\IHH[ DE FISICA
PUSCULAR

» Individual efficiency for b-tag and charge measurements using vertex and Kaon charge
e B-tagging efficiency larger than 65% (with minimal contamination from other quark flavors <1%)
e charge measurement has >30% Efficiency and gives the correct charge with 80-90% probability (limited by BO oscillations)

e Particle ID thanks to the TPC

e’ q (a=udsch, E <35 Gi e ef— bb(K <35 GeV, | L=250f")
§1GO_E:EI—)?qI(qIUISCI. I._,I Ie:"jl S — III_| & n-m 0.9 LI_I;_IIIIi'r.'II_”Ii{r_lllI‘”IIII”“IHIII”II”IDI:
= - . —-—-I—'-.——-—‘-‘—I—_._.—.—-—I— Fi 1
g 90 —¥#— b 08&p, , [>25GeV . 0.85 ;—FE - SSNE
8 | —F— b -08&[_ |25 GeV & Vix-method ] S = E'P I =
2 = & sae. ik — 0_8 -
5 8F & b _-08ap,_ [525GeV & Kmethod E - "i'"'*:"?' ? ¥ :@:-&—D—Mﬁ—'&.m. E

oF- E 0.75 [- 4 H
6of - 07 £
505_ _E 0.65 E_ —&— Category 1 _E
- ] 06 - —&— Category 2 _E
40 - - E - ; —+— Category 3 ;
i S L 055 4 Category 4 E
20:_ \ _: 0-5 :_ _:
- e ] 0.45 E_ _E
O e el L g ]
[ ) ) | | ) ) | | ) ) ) | ) ) ) | . . | | : 0-4 L1l | L1l | - | 1111 | - | L1l | L1l | 11l | 111l | |-
0{) 0.2 0.4 0.6 0.8 1 0 01 02 03 04 05 06 0.7 08 09 1

|cosB, | |cos8, |

. [
”)CL b ete™ — bb: 250 GeV
Irdre Joliot_c?rie Arxiv:1709.04289, ILD Paper in progress A.lIrles, 30" July 2020 | 12




Top-quark: Reconstruction efficiencies IFIC

I!\HI\ \ \W H \

r‘_,_’r‘}:, — tt at 500 GeV

General selection cuts IDR-L | IDR-S .
[solated Lepton 92.1% | 92.1% Total cross section
btag, > 0.8 or btag, > 0.3 | 81.2% | 81.1% . . . . o
Thriast < 0.0 81.2% | 81.1% » Typical selection efficiencies fo the 75%
Hadronic mass T8.2% | 78.2% . g
| Reconstructed my and m, 79.4% | 13.4% | P Independent of beam polarisation
t quark ;m]m‘ angle spectrum
¥oot 4+ 4 > 2.4 62.2% | 61.8%
Lttt ALY SLO | O Differential cross section
“tt identification” 30.6% | 30.2%
b quark polar angle spectrum » Differences for beam polarisations

No additional cuts

» Left hand polarisation more vulnerable to migrations

eRey —* it at 500 GeV » Requires information from the hadronic state

General selection cuts IDR-L | IDR-S
Isolated Lepton 94.1% | 94.0% P Vertex / Kaon as in the bb-case
btag, > 0.8 or btags > 0.3 84.9% | 84.8%
Thrust < 0.9 84.9% | 84.8%
Hadronic mass 82.2% | 82.3%
| Reconstructed my and m, | 77.6% | 77.5% |

{ guark polar anele spectrum
A,r';lad' +':r§ >24 | 641?{\: | ﬁ"—llif’fl

© b quark polar angle spectrum
w‘ Vir+Vix | 10.8% | 10.3%

Irene Joliot-Curie

A.lrles, 30" July 2020 | 13




NSTITUT DE FISICA
CORPUSCULAR

Top quark: results (1) ILD-Note-2019-007

™ ><I1I ITI TT | TTT | T 1T | TTT | TTT | TTT TTT TTT | TTT bl T \cl}?\ TT ‘ TTT | TTT | TTT | TTT | TTT TTT TTT | TTT
pr r ] 5 i i ) )
25 _ - _ NS » Semi-leptonic channel
> [ e e;— tt @ 500GeV Ly o 251 e e;— tt @ 500GeV A P
@ C R r NN N
-'E F —— LO EW matrix element - Whizard 1.95 Jxl E F  —— LO EW matrix element - Whizard 1.95 :‘:{ B > Left pOIar|Sat|On
o 20 —&— IDR-L f i N W 20 4 poRL '_.J N . ) _ )
C - IDR-S E : C -4 IDRS ,,,.F'd N e B-jet carries top direction
15 _ j _ 15 _ -, _ information
- e \ - .(el’ﬁ‘ Y  Very useful for the hadronic
10 M N\ 101 ’.__,..g"‘*‘ \ channel!
- e » Right polarisation
Sk \ S e Y
L ILD ° B ILD : e \W-carries the top direction
NllImmmmmmlhhhrihRiRnRY Al I ;h O RiReERa: information — lepton charge
0 ) | L NN NN L N ) | AN ) I N | O AN 0 Lodod D N I | L VNN N | ) I AN N ) I N | d cls ta in become
—1-0.8060402 0 02040608 1 -1-0.8060402 0 020.40.608 1 an gging
cosH, cos6, important

P Integrated Luminosity 4 fb -’

» Exact reproduction of generated spectra
e Statistical precision on cross section: ~0.1%
e Statistical precision on AFB : ~0.5%

P Can expect that systematic errors will match statistical precision (but needs to be shown)

% CLo

Irene Joliot-Curie
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Top quark: results (2)

%“ L
s I B iLc. =500 Gev, L-3200 1o (preliminary)
@ LEP+HL-LHC-S2
2 1 andv:1907.10619
=2 C FCC-ee, {5=365 GeV, L=2400 fb"
C aniv:1503.01325

10

102 =

10°

10

1 Z il 1 Z
FW F‘I v F‘IA FEV FEV

% CLo
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ILD-Note-2019-007 IF IC

NSTITUT
“ORPU

I
(

» e+e- collider way superior to LHC (Vs = 14 TeV)
» Final state analysis at FCCee (polarisation)

e Also possible at LC => Redundancy

» Two remarks:

e 500 GeV is nicely away from QCD Matching
regime

Less systematic uncertainties

® The determination of axial form factors highly
benefit from higher energies

» See M. Perelld’s talk to interpret this plot in terms of
EFT Wilson coefficients.

A.lrles, 30" July 2020 | 15




b/c-quarks: reconstruction efficiencies IFIC

IH\H D& H'\[ A

» 2 back-to back jets topology Arxiv:1709.04289, ILD Paper in progress
» Main source of systematics in LEP/SLC:
e Uncertainties related to tagging efficiency
e The tagging efficiency needs to be measured (not MC estimated) to reach the per mil level of accuracy.
Solution: double tagging (and charge measurement) — ILD offers high efficiency and purity (see slide 12)
» New systematics when running far from the Z-pole:
e Beam polarisation

e Event selection — background from radiative return events and WW/ZZ/HZ

Polarization fe'e+—>q§(E’J’ < 35GeV)[fb] fe-;_)q(_;(E?, > 35GeV)[fb]
bb cc qq (g = uds) bb cc qq (g = udys)
eren 5677.2 8518.1 18407.3 205314  18363.8 57651.3
ere; 1283.2 3565.0 5643.5 12790.8  11810.8 36179.5
qq signal Rad. Ret. BKG

Up to x10 signal

»)C
Irér!loliot-LC?rE A.lIrles, 30" July 2020 | 16




b/c-quarks: reconstruction efficiencies IHC

Arxiv:1709.04289, ILD Paper in progress
» Double tagging (and charge measurement) techniques require:
e Preselection with similar efficiency for all quark flavours
e Preselection that cut out the main backgrounds
» Require dedicated studies with full simulations: done at ILD for b and c-quark

e Profits from a highly efficient ISR photon identification (~XX %)

Efficiency of selection for ¢; e, — X [%]

X =qq(E,<35GeV) | X =qq (E, >35GeV)

bb & qf(uds) 47 (udsch) X=7Z X=WW X=HZ
Nocuts | 100% 100%  100% 100% [00%  100% 100

Cutl |845% 849% 86.4% 6.7% 123%  117% 126
+Cut2 | 828% 820% 80.3% 1.2% 121%  111% 118
+Cut3 | 721% 71.7% 71.3% 0.7% 25% __50% 45
+cutd [715% 701% 7079 | [ 0% | [1e6%  36% 38 |
qq signal Rad. Ret. BKG Other BKG

% CLo

Irene Joliot-Curie
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b/c-quarks: reconstruction efficiencies IFIC

lF\IH\H DE H'\[
Al

» After the preselection, we apply the b/c tagging including charge measurement for differential cross
sections.

e Efficiencies for inclusive cross section are ~x2 larger

18 x10°  eief— bb([L=2501")

m _I T 1 | TT7T I T T 1T I TT 1 I TT 1 | TT1T l TT T I TTT I TTT | T 1 |_ Ln = | LI | LI | T | LI | LI LI LI LI T |:
o~ - Selection Efficiency . Q o ]
© 16l g6 bb (K <35 GeV) : 18.8% - 830000 - "—D Preliminary .
0 C ’ ] %] B ]
2 14f Background / Signal - 2 - —— Signal, selection eff: 26.7% .
E - - &'e*— g (g=udsc, K;.»SSGBV} 1.7% . E25000 - Ba{:kgmqndf%gnal -
W 12 | 777 otrers: 0.30% N L W] g%h;g%ggm .
- . B Radiative retum 1.82% i

- . [ [T WW 0.22% b

10 - ] 20000 - ] ZZ0.13% -

L ] - ) HZ0.02% .

8¢ ] 15000 |- u

6 ; : :

C ] 10000 — N

4 B - §

- = B e,er, — T, 250GeV, 250/ '3

2 3 5000 Single charge measurement |

o Bl b bl el

-1 08060402 0 02 04 0608 1 QT ===" "= = '

—
o

-1 -08-06-04-02 0 02 04 06 08 1

00S% cosh,
» Background ~free analysis! Arxiv:2002.05805
®Cub
b follaCorta Arxiv:1709.04289, ILD Paper in progress A.lrles, 30" July 2020 | 18




b/c-quarks: Results (1) IFIC

|r \HIH\ \W H \ J‘\
% e e}, —> bb (E_ <35 GeV, [L=2501") LD 0°  enel - bb (E <35 GeV, [L=250") LD
Lo25_I.II|III|II\‘IIIT\\III\\‘\II‘\\\'II\‘\I Lr) 4_I.II‘Ililllrwlllir[lr‘Ii[][l\illllll\lll]—
S L o B ]
o I —+— signal + charge corr. o  —— signal +charge corr. S
— I —4— signal + ch. corr. + accep. corr. ~ 3.5 | —+— signal + ch. com. + accep. corr. ‘_”'
(7] r  fit: S(1+c0s%,) + A cos’®, 7] I—— fit: S(1+c0s%8,) + A cos’6, g
2 20 LO EW matrix element - Whizard 1.95 ) [ === LO EW matrix element - Whizard 1.95
e | g 3r
L - L i
10 -
5 —
0 0 e s = Ei = ]
-1 -08-06-04-02 0 02 04 06 08 1 -1 -0.8-0.6-04-02 0 0.2 04 06 08 1

cosH cosO
B-quark case ° b

» Full simulation studies for Rb and AFBb

» Full study of uncertainties (ILD note in progress) HERE GOES A TABLE WITH
e Statistics (and migrations) ALL UNCERTAINTIES BREAKDOWN
e Sytematics: tagging eff, correlations, beam polarisation, Per mile accuracy!

® bkg estimation,...

") [ @S

Iréne Joliot-Curie Arxiv:1709.04289, ILD Paper in progress
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b/c-quarks: Results (2) [FIC

lF\IH\H DE H'\[;

g :I TT | TTT I TTT | LI i TTT | TTT I TTT TTT I TTT I TT t; g II1| TTT | TTT I TTT | TrT | TTT E LI TTT TTT II.I‘;
S 45000F L 3 - 2 - .
3 - ILD Preliminary rrl.f g 20000 ILD Preliminary :
= 40000 ) = ]
Lﬁ I —+— signal +charge com. = UEJ 18000 —+— signal +chargecorr. 2 -
35000k ——4—— signal + ch. com. + accep. com. . _E ——$—— signal + ch. com. + acoep. coi. 1
[ " Lo EWmatix élement - Whizard 1.95 ] 16000 S LD EW marix element- Whizard 1.95 ]
- e it to LOY o 3 v fit to LO 5
30000 s 14000 4
25000 _g 12000 “é
20000F 3 100 7
5 3 8000 3
15000 3 ]
- 3 6000 -
1000'05— E 4000 __;
500-0; R 9,'_.;9;‘ 560, asaeev 250" _5 2000 i eqel cE 250GeV, 255 ! "
O 08 06 0402 0 02 04 06 08 1 O 08 06 0402 0 02 04 06 08 1
cose, cose,
c-quark case
» Similar precisions (work in progress)
» Lower tagging efficiency compensated by higher statistics for both polarisations.
» Kaon Identification becomes the most promising channel for the charge
measurement
”) CLab Arxiv:2002.05805 th
bies tallct-Craia A.Irles, 30™ July 2020 | 20




b/c-quarks: Results (3)

10

stat + syst unc. [9%]
I III|

ILD Preliminary

mm 1Lc250, 20000 e T e T — bb
ILC GigaZ ]

[ ] LEP1

% C.

Irene Joliot-Cu

Li, LR AL AR L A,

iv:1709.04289, ILD Paper in progress

Prospects for couplings determination are order of
magnitude better than at LEP

» Resolution of the LEP/SLC anomaly

» Full disentangling of helicity structure for all fermions
only possible with polarised beams!!

New resonances

LeZLbZ LeZ'LbZ' ,
LeLb = QeQb +7BWZ + Eﬁng
sTwcw STwWcw

Zr

| 4 4 B +
ILC250 SM GigaZ New resonances

¢

Sensitive to Z-Z’ mixing effects

(that could explain AFBb
measurement of LEP?)

A.lIrles, 30" July 2020 | 21




b/c-quarks: Results (4) Potential for BSM discoveries IFIC

1 02 [777777777]  Peskin, Yoon 4 arxiv:1811.07877

Peskin, Yoon 5 arxiv:1811.07877
I Hosotani et al arxiv:1705.05282

= Dijouadi et al (GigaZ) arxiv:hep-ph/0610173

expected standard deviations

—h
T
ﬁ
)

\

- ILD Preliminary ~ P-auark/ GigaZ |

IllJJl

1

L lIJlJJl

1

£
o
o,
vy

% CLo

Iréne Joliot-Curie Arxiv:1709.04289, ILD Paper in progress, Arxiv:2002.05805

N I]l T DE HSI(A
RPUSCULAR

Expected number of standard deviations for different
RS/compositeness BSM scenarios when determining the
different EW couplings to c- and b-quark at ILC250 (with
GigaZ input).

» Many BSM predict deviations only for the right couplings
BEAM POLARISATION is crucial
» MODELS:
e for Djouadi et al we assume mZ’= 3 TeV

e for the Peskin et al we assumed two RS SO(5)
scenarios labelled as Peskin 4 and Peskin 5

e for Hosotani et al, we assumed mZ'= 8 TeV (three
resonances) and not mixing at Z-pole

Power of discovery of new resonances mZ’ ~ O(20-30)
TeV at ILC250

A.lIrles, 30™ July 2020 | 22




Summary / conclusions [FIC

lF\IHH[ D& HS[ A
CULAR

P ILC is ideally suited for precision measurements of two-fermion final states
» ILC will have the answer whether new physics acts on heavy doublet (t,b) only or on all fermions

e Will/would probe helicity structure of electroweak fermion couplings over at least one order of magnitude in energy
(Z-Pole -> ~1 TeV)

» Achievable experimental precisions ~0.1 — 1%

e Demanding analysis requiring the full detector capabilities: Vertex charge and particle ID, PFO for final state jets,
etc

e Full systematic studies done (b-quark) or in progress (top and charm)

» Effects may become already visible at 250 GeV stage for b quark and ¢ quarks (and other light fermions)

e Amplification of effects at higher energies

e (Clear and unique pattern thanks to polarised beams

» Active phenomenological studies in terms of global analyses (EFT) and concrete models (not covered in this talk)
» Theory challenges (not covered in this talk)

® Need at least NLO electroweak predictions (and MC programs) for correct interpretation of results

.%J CLab A. Irles,

Irene Joliot-Curie

30™ July 2020 | 23




Thanks for your attention.
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Back-up slides

» WORK IN PROGRESS

@
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a BSM example: GUT Inspired Grand Higgs Unificaton Model IFIC

INSTITUT DE FISICA
CORPUSCULAR

[ aim oo | | arxiv:2006.02157
Y e ' » Model parameter is Hosotani angle 6,

o —— o | ! yielding the Higgs-Potential as consequence

11 = P = oo of Aharanov-Bohm Phase in 5" dimension

3] —awm < oo
g} o0 * Model defined in Randall-Sundrum warped

extra dimensions
* KK excitations of gauge bosons and new bosons
modify fermion couplings

—— SM {1
A sMw

E 1 S.I'«'[(Il}
[ R—— * Predictions for ILC
£ eowm

«m,=13TeVand 6, =0.1

* Deviations from SM of the order of a few %
» Effects measurable already at 250 GeV

Mé_ — o < ufl | TTTTTA * Effects amplified by beam polarisations .
S g — o + Effects for tt, bb and cc (and other light fermions)
0.6;- : ?::JJE;_? n‘ ~0.04P ----_ EE}
EE:: H__—_‘ * One concrete example for importance to measure
T ———] full pattern of fermion couplings
o R -os L 3 Lo etimgFull pattern only available with beam polarisatior?
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