&¥l6
250 GeV ILC OYENDEE

- LCCHIIB{EX£EET250 GeVEIR =754 F —DYEOEZE IIZDULNT -

J)=—F7aA54 3 —a5RL—3  (LCC) BB e XS & FH
BIRILE—INEIRFTTHERE ?&h%ﬁﬁﬂﬁnﬁﬁ

R EIT

2018/01/18



LC-QO LINEAR COLLIDER COLLABORATION LCB/LCC %ﬂ%ﬁﬁ 5‘( 201 71;)*5%

(N=7a515—ERHERESR)
:% & Tatsuya Nakada

LCC Director Deputy
(LCCEEH®) (LCCRIEEH)

Lyn Evans Hitoshi Murayama

ILC jn-Es8 CLIC jn;iEse Physics & Detectors

Associate Director: Associate Director: (%E&iﬂ“ E%E)

Shin Michizono Steinar Stapnes Associate Director:
Jim Brau

ILD contact

LCC MEBEXRE




JAHEP &\ ¥—pBEymuELsE) FH: 2017 &£ 7R
LHC Runll DN ETHHBREBFA THFMNLEERZTEETHE. IR/ —YIE
FHEESEE.ILCE. B %R250GeVDEYT RAT77HoR)—EL T, BEJIZERT AL
FIRET D,

LCB (J=7aS5/14—ER#E<SE) =B 2017 &£ 11 A

NoDERMNS, ) ZT7aT7( 7 —ERE#HEZTES(LCB) (X, 250GeV D) ILC ZHXK
[ZEERTHELD JAHEP DIREMZHEZHFE L. BREZEARTEICAIT. BARBAFA

HEZIERETABHICRE LTV ZF 2K ELET,

ICFA (E3kmERESL) =0H: 2017 &£ 11 A
ICFAIX. SEINZEESTIRENI=. ) 73545 —EtEHEZE S (LCB) DIFEE
DIEREZFLTHY . BEAN,. BRDAZOTFFIIZKHER IO HRELT, E
RIRILE—250GeVDIEYT R T7IM)—1DILCH, BEZH/TCEHRTHEHFELS
LBEILET,




CNFETOFT. LHC TIEEEERmZE
ZOVEDRIEIFZ R ZTULVEL

— LHC BERFBIEIZEFRPFHEUL VA,

H5HELTH LHC DIE

12D

—EVT ADKBEAEDEZENS

3o ja



Ew 9 X IL4FR] !

BEZFXICEBLTLS !
EABGEOSRTHE—DREETAOFEMNTF !

BREEGFBDETCORAMAFICEEZEZ D !
(REHRDNTA—EDEFLEALEETH
Ey T ABEEDFTANT/IATA—43)

=Dl

E oy R

ZTHLZTHE EEE_:.HH’C(E)Z TIZEBLI-ERNRBATET AN
(BEHBTIE, EEICHKRBIDEDICFTN\TA—2ZFRABEL--1T)




LHC TR OM-1=-EvH XI&
ZXEBROE YT R EIER 5 4L

EWLOM, EvIREGHNEZRZHET- LTI-IEH %A
TEHEH5LTEELEEREZEZHIYBER/TIE, EE
Fiml-LI=Ey T RIGHIZEEBR/D TN EITEST
LNBIET

Ev I RIZIE. BRMEDBENLSIZ, BE (E
VI ADERIERE) PER MOREUAEODE
HIF) DML HhGLL, EEEY T RADEE
DEIIZ. FHFHLFRAFTEELDO BN

=HOH D

EvSJ X




EvI ARFZREITE>THRND !

v XA Ti5
cLTD
250 GeV ILC



250 GeV (3Rl TRILF—

1Ey T RERMERENRK !
A RETER (SEYT ADHEPTS)

P(e, e*)=(-0.8, 0.3), Mh=1 25 GeV
400 . . .

W -
-
(&)

i&&ﬁ@ﬁ (fb)
(]
(]

p—
o
o

A ELRIRILF—(Gev) C_Ae_

250 GeV TEwJ AN MEERK : ($5051@: 2 ab™")

RKEDEVT RAHFZERL. BEBRTETSH !




LCC MEBEEREICLPEHNME (LCB. I CFAZEE~DANELTEH):

Physics Case for the 250 GeV Stage
of the International Linear Collider

LCC Puysics WORKING GROUP

KEISUKE FuJir!, CHRISTOPHE GROJEAN??, MICHAEL E. PESKIN?
(CONVENERS); TiM BARKLOW?, YUANNING GAO®, SHINYA KANEMURA®,
Hyuncpo KiMm?, JENNY LisT?, MIHOKO NOJIRI'*®, MAXIM PERELSTEIN?,

ROMAN POscHLY?, JURGEN REUTER?, FRANK SIMON!!, TOMOHIKO TANABE!?,
JAMES D. WELLS!®, JAEHOON YU'#; MIKAEL BERGGREN?,
MoRITZ HABERMEHL?, SUNGHOON JUNG’, ROBERT KARL?,
TomoHISA OGAWA!, JUNPING TIAN'?; JAMES BRAU'S,
HitosHl MURAYAMASI61T (EX OFFICIO)

ABSTRACT

The International Linear Collider is now proposed with a staged ma-
chine design, with the first stage at 250 GeV with a luminosity goal of
2 ab™!. In this paper, we review the physics expectations for this machine.
These include precision measurements of Higgs boson couplings, searches
for exotic Higgs decays, other searches for particles that decay with zero
or small visible energy, and measurements of e*e™ annihilation to W*W~
and 2-fermion states with improved sensitivity. A summary table gives
projections for the achievable levels of precision based on the latest full
simulation studies.

arXiv:1710.07621v1 [hep-ex] 20 Oct 2017
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k-2 Xt EFT-Fi2 =X

FExERZE (%) D LEER
ILC250 +ILC500
k fit  EFT fit K fit EFT fit

g(hbb) 1.8 1.1 0.60 0.58
g(hce) 2.4 1.9 1.2 1.2
g(hgg) 2.2 1.7 0.97 0.95
g(hWW) 18 067  0.40 0.34
g(hT7) 1.9 1.2 0.80 0.74
g(hZZ) 0.38 0.68 0.30 0.35
g(hyy) 1.1 1.2 1.0 1.0
g(hpp) 5.6 5.6 5.1 &1
g(hyZ) 16 6.6 16 2.6
g(hbb)/g(hWW) 0.88 0.86 0.47 0.46
g(htt)/9g(hWW) 1.0 1.0 0.65 0.65
g(hWWW)/g(hZZ) 1.7 0.07 0.26 0.05
[y, 3.9 2.9 L7 1.6
BR(h — inv) 032 032 020 029
BR(h — other) 1.6 1.6 1.3 1.2

K 49k EVYS RTF—RMDH: EFT Tq4vbk: eV R+ EBREZBTE+SIES—JHESBIE

arXiv: 1710.07621 dF1&LY
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ILC 250 vs fth DNz SE =

2ab™! 2ab! b5ab! +15ab™? full ILC
w. pol. 350 GeV no pol. at 350 GeV 250+500 GeV

o (hbb) 104 108 098 0.66 0.55
g(hed) 179 227 142 1.15 1.09
g(hgg) 1.60 1.65 1.31 0.99 0.89
g(hWW) 0.65 0.56 0.80 0.42 0.34
g(hTT) 116 135  1.06 0.75 0.71
g(hZZ) 0.66 0.97 0.80 0.42 0.34
g(hyy) 120 115 1.6 1.04 1.01
g(hyp) 553 571 510 4.87 4.95
g(hbb) Jg(WWW) 082 090 0.8 0.51 0.43
g(hWW)/g(hZZ)  0.07 0.06 0.07 0.06 0.05
I'y 2.38 2.90 2,11 1.49 1.50
olete” — Zh) 0.70 0.77 0.50 0.22 0.61
BR(h — inv) 0.30 0.56 0.30 0.27 0.28
BR(h — other) 150 163  1.09 0.94 1.15

Table 3: Projected relative errors for Higgs boson couplings and other Higgs observables,
in %, comparing the full EFT fit described in Section 4 to other possible ee™ collider
scenarios. The second column shows a fit with 2 ab™!, with 80% electron and zero positron
polarization, and with a higher energy of 350 GeV. The third and fourth columns show
scenarios with no polarization but higher intergrated luminosity, 5 ab=! at 250 GeV in the
third column and 5 ab™! at 250 GeV plus 1.5 ab™! at 350 GeV in the fourth column. The
fifth column gives the result of the fit described in Section 6 including data from 250 and
500 GeV. The notation is as in Table 1.



E — LR 18

no polarization 100 %
e- polarization only, distributed 50 % / 50 %
e-, e+ polarization distributed 5% 1 45% 1 45%/ 5% to (++) (+-) (-+) (—)

250GeV IZHBITHEV T RESAERHEED
E— L{RIB{KEMSE

no pol. 80%/0% 80%/30%

g(hbb) 1.3 I 1.1
g(hce) 2.1 2.0 1.9
g(hgg) 1.9 1.8 1.7
g(hWW) 0.98 0.68 0.67
g(htT) 1.5 1.3 1.2
9(hZ2) 0.97 0.69 0.68
g(hyy) 1.4 12 i
g(hpp) 5.7 5.6 5.6
g(hyZ) 14 6.7 6.6
g(hbb)/g(hWW) 0.91 0.91 0.86
g(hrT)/g(RWW) 1 | [l 1.0
g(hWWW)/g(hZZ) 007 0.7 0.07
I'y 24 2.6 2.5
BRh — inv 0.36 0.33 0.32
BRh — other 1.7 1.7 1.6

250 GeV ILC, 2ab!
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