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Higgs studies at future electron-proton colliders
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Higgs physics potential was evaluated for the future electron-proton
colliders. By colliding one of the 7 TeV proton beams of the LHC (Large Hadon Collider) at CERN
with an 60 GeV electron beam of a new power-saving Energy Recovery Linac, a new ep collision
experiment can be performed (called LHeC). It was found that Higgs to b-quark coupling can be
measured to better than 1%. Concerning a Higgs to invisibles decay, an upper limit of 5% branching
ratio can be derived. Both results take only the statistical errors into account. These values are

as good as, or even better than, the sensitivity at the high-luminosity LHC. By concurrently
running both pp and ep experiments, a complementarity can be achieved and physics potential can be
enhanced.

LHeC LHC FCC



LHC 2012
LHC 2026
HL-LHC
ILC 2026
LHC
ILC
ERL HL-LHC
CERN
LHeC
QCD
LHeC 2012
CDR CERN
(WG)
WG
HL-LHC
b
Hbb
2
WG
TDR
7TeV  LHC
60GeV ERL LHeC
ep 1.3TeV
50TeV
FCC=Future Circular
Collider 60GeV
FCC-eh 3.5TeV
1034
1 100fb-?

ep
MadGraph

H-ZZ" - 4v
10°%  ep
CC
ZZ

Hbb

LHeC 0.1pb CC

cC
cC
NC
MadGraph

Pythia
Pythia

Geant4

Delphes
LHeC WG

LHeC

MVA
CERN ROOT

TMVA

NC

NC

©I1S)

WG ep

95%
20

MVA

BDT(Boosted



Decision Tree)

1000fb™ 10
cC
-80%
1.8

(1) Hbb
cC (single top)
VA
b C
NC z
(photo-production)

90%
NC

LHeC Hbb 1%
BDT
0.7%
FCC

0.6%

2500

|- —e— higgs+bkg

CCijjj no top

CC single top S/B ~29
ccz o]
NC Z. .
1500 YP1JJ

=== signal

Events/1ab/10GeV
S
[=]
o
T

1000(—

o

500—

—e—
—.——

L e SRR
X ——

) f
0 20 40 60 80 100 120 ' 140 160 180 200

Mass of 2 b-jets (GeV)

®
W
cC NC W z
NC VA
NC
W
2000
20 6%
LHC 30%
ATLAS/2015 BDT 5%
FCC
2%
BOT
LHC
2 (14TeV) Double-LHC
3%
WG
Wits
DESY
Hce Hoo o -4b o
HH FCC-eh
1

(&Y) Energy-frontier lepton-hadron

collisions at CERN: the LHeC and the FCC-eh,
Masahiro Kuze, Int. J. Mod. Phys. Conf.

Ser., 46 (2018) 1860081, ,

doi:10.1142/52010194518600819

5
(¢)) , LHeC
BDT H-bb ,
73 (2018).
(2) Masahiro Kuze, Energy-frontier

lepton-hadron collisions at CERN: the LHeC
and the FCC-eh, The 21st Particles and
Nuclei International Conference (2017).
(3) Masahiro Tanaka, SM Higgs at the LHeC,
25th International Workshop on Deep
Inelastic Scattering and Related Topics
(2017).

(4) Masahiro Tanaka, SM Higgs measurements



at FCC-ep, 1st FCC Physics Workshop(2017).
5) , LHeC

, (2016).
(5) Masahiro Tanaka, Updates on H - bb
studies, LHeC Workshop (2015).

0

LHeC http://cern.ch/lhec/

2015
LHeC

@
KUZE, Masahiro

@
®

©)
TANAKA, Masahiro
KAWAGUCHI, Satoshi
SEKINE, Tatsuyuki



