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The role of positron
polarization for the initial
250 GeV stage of the ILC
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;Ip ILC — 250 GeV e*e~ Linear Collider 2 115
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ILC 250GeV

TDR, 06/2013
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KEK/LCC Shin MICHIZONO

e e*e” collider, 20.5[-31] km length, c.m.energy: 250 GeV (tunable) [Upgrade: 0.35,0.5,1 TeV]
e Polarisation: 80% e~ and 30% e*
e Integrated Luminosity: up to 250/fb/yr @ 250 GeV

e Based on superconducting RF cavities, 31.5 MV/m design

e Experimental setup: e
P P * Well-defined initial state

* Pure electroweak production (small theory errors)
* Triggerless operation

* Possible concurrent running with LHC high-luminosity phase
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Kitakami Site in Japan: 1t L™ 3 115
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Kitakami Site in Japan:
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The Pillars of Lepton Physics 4115

Electroweak vacuum &
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The Pillars of Lepton Physics 1

Talk by Tomohiso Ogawa, 7.7.
Talk by Daniel Jeans, 7.7. Electroweak vacuum &

excitations:
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(note: plot under assumptions of NO
additional BSM )

Talk by Mikael Berggren, 7.7.
Talk by JRR, 6.7. Talk by Yan Wang, 7.7.
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ILC Running scenarios 5 /15

©

Updated physics case by LCC Physics WG:  1506.05992 & 1702.05333 & 1710.07621
¢ ‘Official’ running scenarios proposed by LCC Parameter Group: 1506.07830

Original H20 Running scenario Staged H20 Running scenario

Integrated Luminosities [fb] Integrated Luminosities [fb™]
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80% electron polarization v What is the impact of positron pol.?
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Positron Undulator vs. Conventional Source ¢ /s

¢ TDR Baseline Design: polarized positron
source with SC helical undulator

¢ Undulator length: 231 m [125 GeV e~ beam]

¢ Needs full energy electron beam

Undulator source to Damping Ring
Photon /
( °|°”'ma'°é ) Pre-accelerator
A (125-400 MeV)
<——Energy
aux. source (500 MeV) Target | SCRF booster | comp. RF
' @ . } Flux concentrator (0.4-5 GeV)
3\ } ST l ~——spin rotation
150-250 GeV T — B solenoid
SC helical undulator photon
Capture RF ¥ dump
(125 MeV)
e- dump
150-250 GeV
> e- beam to BDS
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Positron Undulator vs. Conventional Source ¢ /s

Staging Report: 1711.00568

¥ TDR Baseline Design: polarized positron
source with SC helical undulator

¢ Undulator length: 231 m [125 GeV e~ beam]

¢ Needs full energy electron beam

Undulator source — A

Photon

( clollimatocnj' ) Pre-accelerator
pol. upgrade (125-400 MeV)
Ener
aux. source (500 MeV) Target ; SCRF booster com ngRF
B '@ i + Flux concentrator (0.4-5 GeV)
3\ } ST l spin rotation
150-250 GeV solenoid
e- beam ———— —
SC helical undulator photon
Capture RF ¥ dump
(125 MeV)
e- dump
P 150-250 GeV

e-beam to BDS

@ J.R.Reuter The role of positron polarization for ILC-250

Spin rotators allow
any orientation of the
polarization vector
(longitudinal, transversal, etc.)
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Positron Undulator vs. Conventional Source ¢ /s

Staging Report: 1711.00568

¥ TDR Baseline Design: polarized positron
source with SC helical undulator

¢ Undulator length: 231 m [125 GeV e~ beam]

¢ Needs full energy electron beam

Undulator source o Dampingffh Spin rotators allow
Photon . .
collimator Pre-accelerator an)’ Orlentatlon Of the
aux. source (500 MeV) e (125400 e : Energy " 3
‘@__‘ Tarlge:ﬂux concentrator S(%T;bgf\);?r 9ome: e POIar|Zat|On VectOI"
Y l ol (longitudinal, transversal, etc.)
e- beam —— —
SC helical undulator photon
Capture RF T dump
(125 MeV) e- dump
BB bearm to BDS
L-band SW NC
¢ Alternative design: no e* polarization, then: capturecavity Damping Ring
3GeV S-band NC — ‘ 5GeV L-.rs band
no ~100 GeV e~ beam necessary I [ — ’@, gl
7 - energy e+ dump
¢ NC linacs: More complicated bunch structure TN N ande dume
| : . : @ AMD (FC) “soleno
¢ Possible need for 2nd positron damping ring solenoid
1.05km

Conventional source
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Positron Undulator vs. Conventional Source ¢ /s

Staging Report: 1711.00568

¢ TDR Baseline Design: polarized positron

source with SC helical undulator Final technology decision after approval:
¢ Undulator length: 231 m [125 GeV e~ beam] Provide input for the physics

¢ Needs full energy electron beam case of positron polarization

-

-

Undulator source to Dampinggfing Spin rotators allow
Photon . .
collimator Pre-accelerator an)' orientation Of the
ooy | e i -Energy WL
.;@"‘ TarlgeLlux concentrator S(%ljfsbgg;er 9ompi pO|aI"IzatI0n VeCtOI"
... L | i (longitudinal, transversal, etc.)
SC helical undulator photon
Capture RF T dump
(125MeV) oo
— PP e to BDS
L-band SW NC
§ Alternative design: no e* polarization, then: capturecavity Damping Ring
3GeV S-band NC — 5GeV LfS band
no ~100 GeV e~ beam necessary drivelinac T o Neetinae T —
A= 5 energy e+ dump
¢ NC linacs: More complicated bunch structure e s N
| : . : o AMD (FC) -
¢ Possible need for 2nd positron damping ring solenoid
1.05km

Conventional source
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Polarization at the ILC 7 115

Nr—Nj,
NSRS

e Use the e~ and e* beam polarization fractions: P.—, P +

« Definition of longitudinal beam polarization: P =

O Polarization allows higher rates for signal samples [saves on running time]

0 Enhances signal-to-background ratios by simultaneously suppressing bkgds

* Unpolarized cross section: 0g = %{URR S @it A E, A G |
: OLR — O
* Left-right asymmetry: AR = L i
OLR t ORL
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Polarization at the ILC 7 115

Nr—Nj,
NSRS

e Use the e~ and e* beam polarization fractions: P.—, P +

« Definition of longitudinal beam polarization: P =

O Polarization allows higher rates for signal samples [saves on running time]

0 Enhances signal-to-background ratios by simultaneously suppressing bkgds

* Unpolarized cross section: 0g = %{URR S @it A E, A G |
* Left-right asymmetry: Arr = e Uit
OLR t ORL
» Effective luminosity: L = %(1 — 2 TP = el 0.5 L]
* Effective polarization: D = 1P€_P_ 7;6+ S (RS ) [P.-]
aph / A
P.- =—08 P, =-+0.3 P =0
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Polarization at the ILC 7 115

Nr—Nj,
NSRS

e Use the e~ and e* beam polarization fractions: P.—, P +

« Definition of longitudinal beam polarization: P =

O Polarization allows higher rates for signal samples [saves on running time]

0 Enhances signal-to-background ratios by simultaneously suppressing bkgds

* Unpolarized cross section: 0g = %{URR S @it A E, A G |
* Left-right asymmetry: Arr = e Uit
OLR T ORL 24% lumi loss
0% loss of analyzing
power of Air
) =
 Effective luminosity: Loem = olib - 2T e /e —  0.62L [0:5.2]
* Effective polarization: D = 1P€_P_ 7;6+ S (RS ) [P.-]
aph / A
P, =-08 P..=+03 Por =0
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Physics Effects of Polarization 8 /15

spin-| exchange

s-channel y/Z exchange: only o1z and or. #* 0

£eﬂ’.

O_(Pe_ape+) = 2070 r

[1 = Peff.ALR]
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Physics Effects of Polarization 8 /15

spin-| exchange

s-channel y/Z exchange: only o1z and or. #* 0

Le
O'(Pe— ; Pe+) = 200 Eﬂf. [1 i Peff.ALR]
t-channel W/v, exchange: ~ °nyowr #0 e g :
W/Z =
Les [ } 30% larger xsec. [7 o [
GNPl — 20 1 — Pes. wW/z
: ) 4 30% less bkgd. iy
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Physics Effects of Polarization 8 /15

spin-| exchange

s-channel y/Z exchange: only o1z and or. #* 0

Le
GlEERmE P — 20 EH' [1 . Peff.ALR]
t-channel W/v, exchange: ~ °nyowr #0 e g :
/i
Les [ } 30% larger xsec. (7 ]
GNPl — 20 1 — Pes. wW/z
: ) 4 30% less bkgd. iy

single W production: ety 9LR — 9RR/LL
OLR T ORR/LL

UIjA:/(Pe_ ) Pe+) = 00(1 e Pei) [1 - P ARR/LL}
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Physics Effects of Polarization

s-channel y/Z exchange:

spin-| exchange
only 6r and or. # 0

U(Pe_ ) Pe+) = 2070

ﬁeﬂ’.
L

[1 = Peff.ALR]

t-channel W/v. exchange:

0-(736_ ) Pe"‘) = 200

Leff
/L

: [1 = Peﬂ:.:|

single W production:

ARRr/LL =

only oir +0

30% larger xsec.
30% less bkgd.

OLR — ORR/LL

OLR T ORR/LL

O-I:/llz/ (Pe_ 9 Pe+) =

0'0(1 Sl Pei) [1 =T Pe;ARR/LL}

BSM searches:

all four combinations can contribute:

8 /15

different cases: dark matter searches, heavy leptons, contact interactions

% J.R.Reuter

The role of positron polarization for [LC-250
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Physics Effects of Polarization 9 /15

Consider two different scenarios

Scenario “e* Pol.”
45% (+,7)
5% (+,+)

Poo| = 80% |Por| = 30%

250 GeV 2 ab’!

45% (-, +)

50% (+, -
5% (~,-)

Scenario “no e* pol.”

50% (-, * )

Pe-| = 80% [P | = 0%

studied in 1710.07621|

0 Combination of samples w/ different polarizations gives higher sensitivity than single sample

0 Allows to study like-sign polarization sets

O In total 4 different data sets (including transversal polarizations: 9 different data sets)

O Samples with different positron polarization allow reduction of systematic uncertainties

@ J.R.Reuter

The role of positron polarization for [LC-250
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et Pol. & SM Precision Measurements 10/15

Systematics of cross section and asymmetry measurements

“€c

Total xsec., LR asymmetry, beam polarization fits: Minimization of systematic uncertainties crucial

& Electron polarization can always be determined to sub-permil level R.Karl, 2018, thesis

..@(\

No positron polarization = up to factor 5 larger Higgs systematic uncertainties

“€c

Even using positron polarimeters: factor 2-3 larger uncertainties on single-W and WW, ee — ff

§ Independent consistency check only possible with e* polarization
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et Pol. & SM Precision Measurements 10/15

Systematics of cross section and asymmetry measurements

*€c

Total xsec., LR asymmetry, beam polarization fits: Minimization of systematic uncertainties crucial

‘e

Electron polarization can always be determined to sub-permil level R. Karl, 2018, thesis

..@(\

No positron polarization = up to factor 5 larger Higgs systematic uncertainties

*€0

Even using positron polarimeters: factor 2-3 larger uncertainties on single-W and WW, ee — ff

€0

Independent consistency check only possible with e* polarization

EFT global fits and determination of Wilson coefficients

¥ Most simple EFT parameterizations for ete- = W+*W- can be measured w\ e* polarization

¢ Most general EFT w/ 14 complex parameters: only e* pol. allows to extract Wilson coefficients
& EFT coefficient extraction of trilinear couplings in e*e~ = Zy needs e* polarization
¢

Measurements of Wilson coefficients of general EFTs only possible with e* pol

@ J.R.Reuter The role of positron polarization for ILC-250 ICHEP 2018, Seoul, 5.7.2018



Example: uncertainties for LR asymmetries
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e* Pol & Higgs Precision Measurements 12115

e* pol. enhances ZH cross section: 420,000 — 500,000 Higgs bosons
Reduces running costs by ~19%

EFT Higgs coupling fit: degradation of extraction of up to 6% [mainly statistics]

Qgagagq

Several systematics were considered on same footing, however:

based on: Barklow/Fujii/Jung/Karl/
List/Ogawa/Peskin/Tian, 1708.08912

— 12
o\o B LHC 3000 fb™' (ATLAS: ATL-PHYS-PUB-2014-016 (2014), Model Dependent « fit)
- L -
g [ | LHC 3000 fb™* @ ILC 250 GeV, 2000 fb' (Model Independent EFT fit)
c 1 O i u LHC 3000 fb™ @ ILC 250 GeV, 2000 fb™! =
ol ®ILC 500 GeV, 4000 fb™" ® 350 GeV, 200 fb™' (Model Independent EFT fit)
]
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e* Pol & Higgs Precision Measurements 2715

e* pol. enhances ZH cross section: 420,000 — 500,000 Higgs bosons
Reduces running costs by ~19%

EFT Higgs coupling fit: degradation of extraction of up to 6% [mainly statistics]

Qgagagq

Several systematics were considered on same footing, however:

based on: Barklow/Fujii/Jung/Karl/

List/Ogawa/Peskin/Tian, 1708.08912
Luminosity uncertainty: depends much on e* pol.

Polarization uncertainty: bias from polarimeter

12

. LHC 3000 fb™' (ATLAS: ATL-PHYS-PUB-2014-016 (2014), Model Dependent « fit)
BaC kg I"O U n d U n C e rtal nt)’I d |ffe re nt P O I a I" | Zatl O n . LHC 3000 fb™ @ ILC 250 GeV, 2000 fb™' (Model Independent EFT fit)
1 O i . LHC 3000 fb™' @ ILC 250 GeV, 2000 fb™ =

®ILC 500 GeV, 4000 fb™" ® 350 GeV, 200 fb™' (Model Independent EFT fit)

samples allow in-situ background reduction

(Bkgd. determination from signal-disfavored combo)

Precision of Higgs boson couplings [%]
o
I

g

R K/ Ko/ G G, R G, R G, R

e 7 ey
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e* Pol & Higgs Precision Measurements 2715

e* pol. enhances ZH cross section: 420,000 — 500,000 Higgs bosons
Reduces running costs by ~19%

EFT Higgs coupling fit: degradation of extraction of up to 6% [mainly statistics]

Qgagagq

Several systematics were considered on same footing, however:

based on: Barklow/Fujii/Jung/Karl/

List/Ogawa/Peskin/Tian, 1708.08912
Luminosity uncertainty: depends much on e* pol.

Polarization uncertainty: bias from polarimeter i

B LHC 3000 fb™' (ATLAS: ATL-PHYS-PUB-2014-016 (2014), Model Dependent « fit)

Background uncertainty: different polarization

LHC 3000 fb™' @ ILC 250 GeV, 2000 fb™' (Model Independent EFT fit)

10

. LHC 3000 fb™' @ ILC 250 GeV, 2000 fb™
@ ILC 500 GeV, 4000 fb™ @ 350 GeV, 200 fb™' (Model Independent EFT fit)

samples allow in-situ background reduction

(Bkgd. determination from signal-disfavored combo)

e* pol. allows new tests of EFT

Precision of Higgs boson couplings [%]
o
!
|

framework by overconstraining setup

g

R K/ Ko/ G G, R G, R G, R

e 7 ey
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Positron Polarization in BSM searches 13715

P General paradigm: polarized source could be built in after a possible discovery
P Separation not necessarily possible:

B Most likely: Large data set needed to establish 30—5¢ evidence or discovery

P Positron polarization would very early on provide handle on significance

P Discoveries could even be missed without positron polarization:

* LR/RL vs. LL/RR: allows to separate signal / background

Invisible particles . EFT Dark Matter searches: e* pol. saves up 2.5 years running
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Positron Polarization in BSM searches 13715

P General paradigm: polarized source could be built in after a possible discovery
P Separation not necessarily possible:

B Most likely: Large data set needed to establish 30—5¢ evidence or discovery

P Positron polarization would very early on provide handle on significance

P Discoveries could even be missed without positron polarization:

* LR/RL vs. LL/RR: allows to separate signal / background

Invisible particles . EFT Dark Matter searches: e* pol. saves up 2.5 years running

Heavy leptons * t-channel production in ete™ = W*W~
* Needs double polarization asymmetries, i.e. e* pol. [G.Moortgat-Pick et al.]
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Positron Polarization in BSM searches 13715

General paradigm: polarized source could be built in after a possible discovery
Separation not necessarily possible:

Most likely: Large data set needed to establish 30—50 evidence or discovery

Positron polarization would very early on provide handle on significance

YVY VVYvY

Discoveries could even be missed without positron polarization:

* LR/RL vs. LL/RR: allows to separate signal / background

Invisible particles . EFT Dark Matter searches: e* pol. saves up 2.5 years running

Heavy leptons * t-channel production in ete™ = W*W~
* Needs double polarization asymmetries, i.e. e* pol. [G.Moortgat-Pick et al.]

Contact * profits immensely from presence of 4 different pol. samples
interactions ( Z’)  ° Enhances reach for new physics scale by 30%
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Positron Polarization in BSM searches 13715

General paradigm: polarized source could be built in after a possible discovery
Separation not necessarily possible:

Most likely: Large data set needed to establish 30—50 evidence or discovery

Positron polarization would very early on provide handle on significance

YVY VVYvY

Discoveries could even be missed without positron polarization:

* LR/RL vs. LL/RR: allows to separate signal / background

Invisible particles . EFT Dark Matter searches: e* pol. saves up 2.5 years running

Heavy leptons * t-channel production in ete™ = W*W~
* Needs double polarization asymmetries, i.e. e* pol. [G.Moortgat-Pick et al.]

Contact * profits immensely from presence of 4 different pol. samples
interactions ( Z’)  ° Enhances reach for new physics scale by 30%

t-channel processes with scalar leptons
RPV SUSY Enhances signal-to-background ratio by factor 2 [G. Moortgat-Pick,’10]
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Positron Polarization in BSM searches 13715

General paradigm: polarized source could be built in after a possible discovery
Separation not necessarily possible:

Most likely: Large data set needed to establish 30—50 evidence or discovery

Positron polarization would very early on provide handle on significance

YVY VVYvY

Discoveries could even be missed without positron polarization:

* LR/RL vs. LL/RR: allows to separate signal / background

Invisible particles . EFT Dark Matter searches: e* pol. saves up 2.5 years running

Heavy leptons * t-channel production in ete™ = W*W~
* Needs double polarization asymmetries, i.e. e* pol. [G.Moortgat-Pick et al.]

Contact * profits immensely from presence of 4 different pol. samples
interactions ( Z’)  ° Enhances reach for new physics scale by 30%

t-channel processes with scalar leptons

RPV SUSY Enhances signal-to-background ratio by factor 2 [G. Moortgat-Pick,’10]

Searches for light pseudo-Nambu-Goldstone bosons in ete™ — bbg

Light pNGBs

* Posipol: determination of quantum numbers [Kilian/JRR/Rainwater,’04—'06]
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Conclusions and Outlook 14115

* |LC offers indispensable physics program  eg 1506.05992

* Model-independent high-precision Higgs program C
( o b
* Model-independent electroweak searches ™ /\/\/\@
! :
Dark Matter direct searches Bt - pEvsies @
* Positron polarization crucially enhances physics potential A~ R~ S~
* Improvement on signal-to-background ratios HIGES ~ TOP ~ BSM
* Safeguard against systematic uncertainties M m ull
. . . ° . ° . v V v
* Much higher sensitivity (combination of different data sets) e e =
. Undulator source toDemping Ring
s "’ZOkm CZEﬁii& Pre-accelerator /
G —p | aux. source (500 MeV) et upgT:ZZ)l (1254(),0 We¥) SCRF booster "—Sg;rgyRF
‘ |@ | (o.a.slcew j_/ o oga:;n
0 GSE\ - solenoid

SC helical undulator

Capture RF

(125 MeV) e- dump

150-250 GeV
e- beam to BDS
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... may there be polarized anti-leptons
at the end of the tunnel ...
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Measurement of Polarization: Uncertainties 7/

@ spin tracking @ downstream
e ———.,n . Polarimeter
@ upstream 7l j—150m - L o
N polarimeter » Gete- 1650m T
AT L collisions o N
e s

©

Polarimeter |.7 km before and 150 m behind the IP

Measurement with precision of 0.25 %

Luminosity-weighted average polarization can differ: spin transport & depolarization effects

Can be measured with 0.] % precision in case of positron polarization

Problem: in case of significant deviation = how to proof that it is a polarization effect?

©

Historical example: 36 discrepancy for weak mixing angle via SLD Ar (e) and LEP Ars (b)

A posteriori measurement of positron polarization to proof positron polarization
Positron polarization should be treated as nuisance parameter even for zero e* polarization

Positron polarimeters essential part of physics program
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Non-standard running stages 8115

Recommendations for other energies outside official running scenario:

90 GeV: 100 fb! (“GigaZ”)
« 160 GeV: 500 fb-' ( My, to ~2 MeV by WW threshold scan)

« 1TeV:8ab(tth, vwH, BSM)
integrated luminosity with sgn(P(e™),P(e™)) =

(-+) (+:-) (=) (+,4)
Vs [fb~"] [fb~"] [fb~"] [fb~"]
1 TeV 3200 3200 800 800
90 GeV 40 40 10 10
160 GeV 340 110 25 25

TDR
ECM [GeV] 250 /250 500|250  |500  |1000
5 10 5 5

rep. rate [Hz] 5 10

Niuneh Jele | 1es 1315 2625 2625 2625
inst. lumi [1034/cm2/s] 0.75 1.5 1.8 3 3.6 3.6-4.9
total power [MW] 100 160 160 190 200 300
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¢ Different physics prefers different
helicity fractions (“beam helicities”)

Original H20 scenario

fraction with sgn(P(e”),P(e")) =
, (+,-) (--)
/s [%] [%]
250 GeV 22.5 5
350 GeV 22.5 5
500 GeV 40 10

General cross section with e* / e~ polarization

i{ (14+P.-)1+P.+)orr + (1 —Po-)(1 — P+ )oLL

L 0 s A 7>6+>0LR}
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Positron Polarization in Top Measurements 20/ 15

2 = 1=, %
Ogq = !‘12‘2‘ av'q  ¢'iDyy Wtb vertex
03, =% griykq iDL
i > vy, d
Opu = % uy'u wtsz(p
2
Opud = % uy*d ¢leiD,yp

OuG = YtGs C_ITAU”"U GCP*G;;‘V
OuW = Ytgw ‘—Trlaﬂuu GCP*W[,{V
Oaw = yigw qrlo*d ep* W‘fu Z/y tt vertices
OuB = Yt9y 50’"’U C‘p*B;w

|

I’I,l

1 ) _ Contact interactions
Oy = qua M
$ Strong handle on BSM (e.g. compositeness) | Oig = 3719 IT'2*I ) 05 = aucle
M lent . - ; i Ow = uyuu  Iy¥l O;I;qu = qo*u € loye O'eq“ — dq Te
¢ Excellent top reconstruction in ete- O = Gvuq  oy'e ledg =
¢ Study of CP properties possible (!) Ocu = uyu  eyle
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Positron Polarization in Top Measurements 20/ 15

2 > 1”@
Ogq = gz;“ av'q  ¢liDup Wtb vertex
03, = % griyiq oliD}L ¢

y2 B R vy, d
Opu =% uy*u oliD,p

2
Opud = % uy*d ¢TeiD,yp

Ouc = YtGs EITAU”"U €<p*Gf},,
OuW = Ytgw ‘—Tr]alwu f‘p*Wp{u
Oaw = yigw qrio*d ep*W), Z/y tt vertices
OuB = Yty 50""U f‘p*B;w

|

UI.(

1 ) _ Contact interactions

Oy = qua M
$ Strong handle on BSM (e.g. compositeness) | Oig = 3719 IT'2*I ) 05 = aucle
§ E I ] j i Ow = uyuu  Iy¥l O,Tequ = qo"u € loye O’eq" — g Te
¢ Excellent top reconstruction in et+e- O = Gvuq  oy'e ledg = dq
¢ Study of CP properties possible (!) Ocu = uyu  eyle

+ AFB.
o : | 500GeV + 1TeV for

).0016 é{;
0.0027 éé}l

0.11 é::q
.nmr‘zr; é’l"‘;

).0031 C'x)

: Positron polarization
18 CVY .
i GR, crucial for global fit on
0087 CR, Wilson coefficients

104 1073 10~2 10! 10°
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Example: uncertainties for LR asymmetries 20115

Lo oy~ 1 gy
L 1) ! “ 1) LR O
e* Pol. O] no e* Pol. Arg =
CRIlC A nECL Pett.| oLR + ORL
A P AP V1 — A2 P2
AN LR" e- AA A eff-A RS
AALr = ArLr @ IR = LR D
/2 Pr/ N Peff. PvN
| Pegt|[%] 100 p———C
. . Poe = —90% e
* Posipol increases |Pef 05p T e |
* Errors on Air decrease, because ]
(1) |Peq] is larger sp P, = —T0%
% 80"
(2) |Pef less sensitive to beam pol.
o . : 75|
uncertainties if positrons polarized
700 I(l) 26 36 46 56 66 76 86 96 100
Pes (%)
AD._ errors completely independent 1 AP | c~rmr\'full_\' C“'TCI‘""‘]'
R R L -
e 09 | [G. Moortgat-Pick et al.]
().8 ().8 r
0.7 t 0.7 }
0.6 0.6 |
0.5 0.5}
04 | 04 +
0.3 0.3}
0.2 0.2
0.1 0.1
0 A " A " 0O ¢ " i A A A A A . A J
0O 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
Pe+[%] Pe+ %]
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e* Pol & Higgs Precision Measurements L1

Barklow/Fuijii/Jung/Karl/
List/Ogawa/Peskin/Tian, 1708.08912

@ J.R.Reuter

no pol. 80%/0% 80%/30%
g(hbb) 1.33 1.13 1.09
g(hce) 2.09 1.97 1.88
g(hgg) 1.90 L7 1.68
g(RWW) 0.978  0.683 0.672
g(htT) 1.45 1.27 1877
g(hZZ) 0.971  0.693 0.682
g(hvyy) 1.38 1L IL2p
g(huup) 5.67 5.64 5.59
g(h~Z) 14.0 6.71 6.63
g(hbb)/g(hWW) 0.911 0.909 0.861
g(htt)/g(hWW) 1.08 1.08 1.02
g(BWW)/g(hZZ) 0.070  0.067 0.067
I'y, 2.93 2.60 2.49
BR(h — inv) 0.365  0.327 0.315
BR(h — other) 1.68 1.67 1.58

The role of positron polarization for |ILC-250

ICHEP 2018, Seoul, 5.7.2018



