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From Wikipedia, the free encyclopedia

A Higgs factory is a particle accelerator designed to produce Higgs bosons at a very high rate, allowing precision studies of this
particle. A Higgs factory was identified as the highest future priority of particle physics in the 2020 European Strategy Report.!']
This view was reaffirmed in 2022 by the International Committee on Future Accelerators. ]

The Higgs boson, discovered in 2012, was the final missing particle of the Standard Model of particle physics. However,
unexplained phenomena such as dark matter lead physicists to think that the Standard Model is an incomplete theory and that
new particles may exist. Physicists can search for evidence of new particles in two ways. The first is through direct production,
which requires sufficient energy, high production rate, and sensitive detector design. Alternatively, the search can focus on
careful measurements of properties of known particles, like the Higgs, that may be affected by interactions with the new particles
that are not directly observed. This second approach is the goal of a Higgs factory.!®!

Two potential linear accelerator designs for a Higgs factory are the International Linear Collider (ILC) proposed in Japan at
present and the Compact Linear Collider (CLIC) at CERN. Because the Higgs boson has a relatively light mass of 125 GeV,
circular electron-positron collider designs can be applied for the construction of a Higgs factory as well. Two circular designs
under consideration are the Future Circular Collider (FCC-ee) at CERN and the Circular Electron Positron Collider (CEPC) in
China.l*!

See alsO edit]
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careful measurements of properties of known particles, like the Higgs, that may be affected by interactions with the new particles
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Two potential linear accelerator designs for a Higgs factory are the International Linear Collider (ILC) proposed in Japan at
present and the Compact Linear Collider (CLIC) at CERN. Because the Higgs boson has a relatively light mass of 125 GeV,
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Vs=13,13.6TeV,36-196 fb!  March 2026

Model Signature  [L£dr 7] Mass limit Vs=13TeV  +5=13,13.6 TeV Reference
ad. 44X Oe,u 26jets EMS 140 3 1.85 m(¥})<400 GeV 2010.14293
8 mono-jet  1-3jets EMS 140 | g [8x Degen] 0.9 m(G)-m(¥))=5 GeV 2102.10874
S 22 2930 Oe,p 26jets EMS 140 |z y 5)) m()=0 GeV 2010.14293
577 - = 3: S : Forbiocerf 1451.98 n(o1000 00V
1 -D A\ I \ T 2 / \ -D \ B 5 z-gaWh Teu 2-6 jets A 140 |2 b 4 2.2 m(¥?)<600 GeV 2101.01629
— e I 5 O i qq(ef))?l ee, upt 2jets  EP™ 140 |2 3 2.2 m(¥})<700 GeV 2204.13072
D 73, 5oqgWZt) Oe,u 7-11jets EP™ 140 |Z x 1.97 m(t)) <600 GeV 2008.06032
%’ SSe,u 6 jets 140 |z 1.15 m(z)-m(¥})=200 GeV 2307.01094
=0 miss = =0
A\ —— L £ 33, 5ol 0-1e,u 3b EY 140 z 2.45 m(¥})<500 GeV 2211.08028
'ég j: /—\ -~ \ N ] ‘/‘ = SSeu  Bjets 140 |z N 125 m(z)-m(’)=300 GeV 1909.08457
b —— -
. —\ l \n D ~ (-— L I \ - J biby Oe,pu 2b  EPS 140 | B N 1.255 mm)<400 GeV 2101.12527
by 0.68 iy 10 GeV<Am(b; F1)<20 GeV 2101.12527
w = biby, b—b¥S — bht) Oe,u 6b Emiss 140 by Forbidden 2'0.23-1.35 Am(¥5,77)=130 GeV, m(¥})=100 GeV 1908.03122
% '% 27 2b Emm 140 |5, 0.13-0.85 : Amwg,x‘?)=1 30 GeV, m(¥})=0 GeV 2103.08189
7: 'IJ S i, ol 0-leu  >1jet E%““ 140 | & % 125 m()=1Gev | 2004.14060, 2012.03799
7 7 : g ah, Wbt 1eu 3jets/1 b E;‘f‘“ 140 | 7 Forbidden 1.6 m(¥%)=500GeV | 2012.03799, 2401.13430
8w ii,hioniby, 711G 127 2jets/1b EP™ 140 |74 Forbidden L 1.4 m(#1)=800 GeV 2108.07665
. § iy, fi—ck / &2, ek Oe,p 2¢  EMs 439 |& 09 § m(E%)=0 GeV 2410.17824
SRS Oe,u  mono-jet EMS 140 |7, 0.55 m(f,,&)-m(¥})=5 GeV 2102.10874
— Fif1, F—tls, A —Z/hE) 1-2e,u 1-4b  EMS 140 % 0.0¢ .1.18 m(¥3)=500 GeV 2006.05880
g I 9: "l_l fafs, h—h) +Z 3e,u 1b EPSS 140 | G Forbidden 0.86 : m(¥))=360 GeV, m(7; )-m(¥})= 40 GeV 2006.05880
—
. / \ /A j-E XX via wz Multiple ¢/jets EMiss 440 iz/,?" 0.96 @¥ m(¥})=0, wino-bino | 2106.01676, 2108.07586
- ee, >ljet EP 140 | X /)?E 0.205 G m(¥r)-m(¥})=5 GeV, wino-bino 1911.12606
)?T)?T via WW 2e,pu EPS 140 | X 0.42 (Y m(¥)=0, wino-bino 1908.08215
;(] ;(2 via Wh Multiple ¢/jets ET' 140 X150 Forbidden 1 m(¥)=70 GeV, wino-bino 2004.10894, 2108.07586
. Xkl via t’L/v 2epu EDs 140 | X7 1.0 m(Z,7)=0.5(m(t: )+m()(,)) 1908.08215
2 g ol 27 Ep 140 ENFECRERIoss) 0.5 ] m(¥})=0 2402.00603
= Y H miss = i =0
\\ b ‘ i W= 7 glig, -0 2e,p Ojets  EM 140 |7 0.7 5 m(E)=0 1908.08215
-I_l _—N E | \/' — EE M3 —_— e >ljet  EMS 140 |7 0.26 o m(@)-m(E)=10 GeV 191112606
I ~ o~ ~ ~ P H L
i l J A = p El_\. L- ( HA, H—hG /26 Oe,pu >36 B 140 | @ 00s W BR% S Wt 2401 14922
E e dep Ojets  EF® 140 | & 0.55 8, BR(Y} — 2G)=1 2103.11684
i =
Oe,u  >2large jets ET" 140 H 0.45-0.93 BR(Y] — ZG)=1 2108.07586
2epu >2jets E"““ 140 | & 0.77 i BR(¥) — ZG)=BR(¥] — hG)=0.5 2204.13072
- - . - b\
N/ E 3 AW \ I }'T‘ X1X7, long-lived X7 Disapp. trk ~ 1jet  EMS 137 | ¥} 0.67 h Pure Wino 2603.08315
\ - )2% 0.225 ‘ Pure higgsino 2603.08315
: : _L \ .g £ Stable g R-hadron pixel dE/dx E;‘iss 140 4 y 219 2502.06694 +
E’ f:_’, Metastable g R-hadron pixel dE/dx E%‘i“ 140 g [*(&) =10ns] K, 2.2 m(t%)=100 GeV 2502.06694 +
ST 77,166 Displ. lep EMSS 140456 | & 0.8 g @) =0.1ns 2410.16835
S q T -
N Ay W ~ ! 2 0.39 N w(f)=0.1ns 2410.16835
\ 7 I= W : \ tg o \ pixel dE/dx ditrk  EP"™* 140 |7 0.56 & (D) =10 ns 2502.06694
—
g e C—— :E C K (@) XTI W ze—tee Beu 140 1.8 Pure Wino 2011.10543
T 10 = wwyzeeeewy depu Ojets  Emss 140 y 1.55 m(t%)=200 GeV 2103.11684
28, 8-qa%0, ¥ - qqq >8 jets 140 2.34 Large 17, 2401.16333
S 7 od K S bs Multiple 36.1 m(E})=200 GeV, bino-ike | ATLAS-CONF-2018-003
%: T, isbXT, X7 — bbs > 4b 140 Forbidden m(¥})=500 GeV 2010.01015
iy, i—bs 2jets+2b 36.7 0.61 1710.07171
+[ \i—1= \\ +[ \\ — iy, i—qt 2e,p 2b 140 0.4-1.85 BR(7, —be/bu)>20% 2406.18367
> W \ \ \ \ Tu bv 136 1.6 BR(71 —qp)=100%, cosf,=1 2003.11956
* AW \ * —t— I\ AW X I, B0 oitbs, Ui —bbs 12eu >Bets 140 Pure higgsino 2106.09609
*Only a selection of the available mass limits on new states or + New results since

phenomena is shown. Many of the limits are based on

5 S— simplified models, c.f. refs. for the assumptions made.
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models can be distinguished by comparing them on the same footing.

NEW!! H-COUP version 3.0 was released (28th Nov. 2023)

NPB986 (2023) 116047, 2207.01032 [hep-ph]
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Additional Higgs bosons

measurements can be studied.

H-COUP calculates decay rates of additional Higgs bosons with higher-
order corrections. The correlation with the SM-like Higgs boson
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