YRHXTD

7
waR g
Institute of High Energy Physics
Chinese Academy of Sciences




RE=EN
. HAOR% CMS MEAHHA

—. AEETIELER

1 CMSYIIB 5 B 45

1) HmiIgETERNE

2) RN FIH

3) IEMREM
2 CMS HGCAL #1 CEPCE %
3 FAEX. ZFAEREXR
4 T B FRiFFEH
5 AHERSE

=. TEEIETX




CMSYIIE i B 45

NES HiE | FS IR DT PAS/ANS SERCRTS
Run2 1 | HoywREMEENE HIG-24-007 Unblinded, ARC Review %
g 13Tey 2 | cH, Hoyy HIG-23-010 [20244E7HPAS-PUBAFF (ICHEP2024)
Hrgr | 0C 55, FAMER
T8 | 2016- 3 | VH, VBF, ggH with H>yW R £ 38 E HIG-24-006 o 5, BEARMTTER
'r{-‘E}E 2018 4 | FEHIRAHHH-4b2y HIG-24-015 DR &5, BRAMTTR
=
Run3 5 | 2022 13.6TeV H>yy& E N £ HIG-23-014 [20244E78PAS-PUBAFF (ICHEP2024)
13.6TeV 25, FARMETTER
6 | HIRASXS>HH/HY->WWyy B2G-24-010 SR =5
RUN2 HIRASX>HH/HY—bbyy HIG-21-011 & FRTEIHEP05(2024)316
un 25, FARMTUER
R | 13Tev | 8 | #HIrAboosted X>HH/HY—bbyy | B2G-24-019 S 5, BRI
T3 HIRASFIERIRSHHYH) —tryy | HIG-22-012 20244E3 8 PAS-PUBAFF
b3 2016- (Moriond2024) 25, #ARMTiE
2018
10 | Run2 {RREH->yyHIRS HIG-20-002 2024108 #PLBIER 5
11 | Very low-mass H—yy HIG-24-014 Pre-approved &5, FHARMTEL
Run3 12 | Run3{EREH->YHIRZS AN-24-116 s ES

13.6TeV

L1270

A\ Ll

+ 477,
2581

5B %
RIEA
}:g:l:hl% y
70 1E 7
BE1TH




FEFRun2 H>yyREMEENE
> HIEEI N FRBREF REREREBENIELPET Measurements of.the Higgs boson mass

and width in the diphoton decay channel

ﬁiﬂ“ y ﬁﬁ [’Xi%*ﬁﬁ;\wji Lﬂ‘] 9&% with full Run2 data
\/ ﬁ*ﬁwfﬁ%mﬁfﬂ;ﬁﬁﬁuﬁﬁ‘ ﬁ‘ ﬁﬁﬁitt% Zhenxuan Zhang
il)] —'5 }ﬁijﬁ;@ on behalf of the H — yy sub-group

Institute of High Energy Physics, Chinese Academy of Sciences

> FTHTRun2 HoyyREHNSEENSE

T BEApR TR R HIG:JOO7:024PPI ‘rm;}z@};m 24
WITE S 71T R— i T E) ' m

v ESHEBLERERMT RS 138.0f6" (13 Tey)  FIG-24-007

> ZAMEZIERE <
v BBICMSHKEBARC Review

> MEFERERT:
Target Moriond2025

5CMSsLE2016FNEHEEL: FihiR
ZIWF 7 ~50%; REREF T ~30%
e CMS 2016 H — yy B0

- mpy =125.78+0.18(stat.)+0.18(syst.) GeV

e m fazna:

138.0 fb' (13 TeV

-2AInL

124.5 125 125.5 126 0 05 1 1. 2
M, [GeV] L. [GeV]



Z5Ru nzﬁfli’.HeW?T?*%@f ﬁﬁ &=

> %'STLHCJ:%' K FHcH, Hoyy B4
v 5B HI|G-23-0107%ICHEP2024H fr=1Y _E
nF
v #E EBR243 (355) x o, Obs. (exp.) at
95% CL
v FRHFIH-cHBESE x| < 38.1 (k< 72.5)
obs. (exp.) at 95% CL

> Z5T7THoywRERESHINE
v HISTEAER ( HIG-24-006)
v IESKEEZEMpre-approval

> S 5T7THHH — 4b2ylI91h
v O I BREE S EOGFINR
MHALE R ( HIG-24-015)
v TFFXREEHBpre-approval

> RAAMEEENTARMERER: =
HFIRIBIEIE. K TFREZEMLSR . B
FHRARFMEEZEEERR, fHo1vX
N FEA P HTCMS R ER X (AN-2021/025)
NE%4E

SR

CMS Preliminary

138" (13TeV)

25007 v 130
E g, =186 g

2000 [¥

1500 [~

1000 C

H%W m, 12538 GeV

—— S fit compoment
——— B-component
I:I + G

-PAS “HIG-23- 010 ]

All Categori
S/(S+B) wei ght cL

¢ Data ]

S+B fit

.-.. Continuous background*

500 [

S/(S+B) Weighted Events / GeV

CMS AN-2021/025 -- Common tools for
analyses of Higgs boson in the diphoton decay

channel with Run2 ultra-legacy data
Most Recent File: AN2021_025_v3.pdf

CMS AN-2021/025

Common tools for analyses of Higgs boson in the
diphoton decay channel with Run2 ultra-legacy data

- CMS

[ Stat-only

b fad_ggH = 0.000 5

~U Internal
i fag_ggH = D.000 [ >*(syst) * o (stat)
[ = With systematics

URL: AN2021_025_v2.pdf
AN2021_025_v1.pdf
AN2021_025_v3.pdf

Submitter: Ju nguan Tao

Authors: Working Group

Working HGGS
Group:

Abstract: The common studies and inputs used by the multiple
\Htogg analyses are described. These studies are
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integrated luminosity of 137.6 $fb™~{-1}% and
reconstructed with the ultra-legacy conditions.

Related to:

Reg'“"tere" 2021/02/01 02:24:46

La st

2024558 B ¥

updated 2024/05/15 05:25:54
on:
155 138 o' (13 Tev) mcmswm progress 138 ' (13 Te! V)
- B B B R e L e e B
N 100 ] E..: F —— Basis | 123_‘;2'5
—— Standard Model = 9; — Sta Model
' ] o n ' !
—11.55 < K3 < 1415 7 % 24353 < Ky < 251.29
A3
fa3_ggH E 7E
o of
5— 5_
ab af
af af
2 ot
1 15_
i -5

30 —1000 800 -600 —400 -200 O 200 400 600 800 1[)[]0
K,


http://cds.cern.ch/record/2905239?ln=en
http://cds.cern.ch/record/2905239?ln=en
https://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS%20AN-2021/025

2 5Run3 H—m@iﬁ{mﬁ

> EFH2022F 8RS

Hoyy #1185 47
v BEBEMMOSEEE®E (Higgs PT. vy, Njet)
vV NMBEZRSHPH=SHEYE

> NEEREICHEP2024E RS _E/ATF(PAS)

> RAMBEZNEARAETRER: &t FEh

FIMEIE. T REBZIEMER. BFHHRSF

HEZEERTK, ECMSHEXE ( AN-23-124 )
CMS-PAS-HIG-23-014

MRz —

'STCMS%—/\RunB

CMS Preliminary 3471 1 (136Tev) .
_12.25p ‘ CMS Draft Analysis Note
£ r — MG5 aMC@NLO, NNLOPS ]
g 200 _' The content of this note is intended for CMS internal use and distribution only
I - .
/E l‘{—,ﬁ (o) ld = 7 8
1.75- 2024/06/28
: A N - 23 - 1 24 Archive Hash: c548f70-D
Archive Date: 2024/06/28
1.50
1.25}
. H — 77 inclusive and differential fiducial cross sections
1.00 with 2022 data
0.75
l Anirban Bala'®, Tiziano Bevilacqua'®, Elizabeth Castaneda'®, R:?deep Mohan Chatterjee!®,
0.50F Fabrice Couderc”, Suman Das Gupta'®, Caio Cesar Daumann'*, Emanuele Di Marco®,
it 3 d Mauro Donegal, Johannes Erdmannm, Linda Fincoe‘, Paul Ga1gn97 Massimiliano Galli! ,
A g Ruben Gargiulo®, Susan Gascon®, Lindsey Gray?, Nico Harringer!,
0.25|- Elise Anne Marie Jourd 'Huy®, Charlotte Knight?, Paul Felix Kruper®,
1 ﬁ)l[ 7 Jonathon Mark Langford®, You-Ying Li'l, Badder Marzocchi®, Florian Mausolf!4,
1A | | ‘ Hualin Mei!”, Soumya Mukherjee!®, Chengyang Pang!2, Simone Pigazzinil, Arnab Purchit?,
0.00~ : it . e L . . Prasant Kumar Rout'®, Neil Raymond Schroeder®, Shaowei Sonﬁ‘{ Jan Lukas Spah'®,
65 70 75 80 85 90 95 unguarn Tao",Alessandm Ta:abinil, Nicholas Wardle”, Peter 1ssmann14, Jie Xiao®,
Orig (fb) %ﬂwar ada*, Xuanhao Zhang'?, Zhenxuan Zhang?, and Chen Zhou'?
— A

1 ETH Zurich - Institute for Particle Physics and Astrophysics (IPA), Zurich, Switzerland
2 Fermi Nahonal Accelerator Laboratory, Batawa, llinois, USA

* Institute of High Energ'y Physv:s, Chinese Academy of Sciences, China

6 INEN Sezione di Tormo, Tonno, Ttaly
7IRFU, CEA, Université Paris-Saclay, Gif-sur-Yvette, France
8 Institut de Physique des 2 Infinis de Lyon (IP21 ), Villeurbanne, France
9 University of Minnesota, Minneapolis, Minnesota, USA
10 National Central University, Chung-Li, Taiwan
1 National Taiwan University (NTU), Taipei, Taiwan

R L TR I PN AT e D e e U s s LR L L TN riass el Fl e s el T

July 19

The physics briefing for HIG-23-014 and the PAS have been made public:

Thanks again for your contribution to this important measurement! It would not have been possible without it (&)
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- using CERN LHC proton-proton collision data collected during Run2 by the
5 CMS detector at $\sqrt{s}$ = 13 TeV, and corresponding to an integrated
luminosity of 138 $fb~{-1}$. A model-independent analysis is performed with
a narrow-width approximation for new resonance in the mass range 250 GeV
- 3 TeV. The upper limits at 95\% confidence level on the product of the
production cross section of spin-0 resonance and its decay branching fraction
to HH are expected (observed) to be within XX-XX fb (65-6000 fb), depending
on the considered new resonance mass.

Related to:

102
N Reglstered

2023/05/25 03:23:56

Last
updated 2024/09/19 15:38:11

95% CL limits on o(gg — X) x Br(X — HH)[fb




2 53 RASEX>HH/HY—=>bbyyEI 2 47

CMS 138 fb (13 TeV

>?;%'_5.T_I:tj:}l?‘."-"><_)HH/YH_)bb‘y‘yﬂlj-a-j:jz i ‘mmx 300 GeV my, = 350 GeV ' § = 400 GeV )

& 20244F & R JHEP05(2024)316 5| | — — —

/ HODDEAREIL, A EREBWMRAN g e e e

R F R ERBES PR = ”‘*___  — ——

v my = 260-1000 GeV for X—>HH and my = 300- MUk N S .

1000 GeV, for X— HY E ‘m=600GeV ' ' Jim,=650GeV ' ' Jm,=700GeV

> KA{&&HEE;E?H*,&E&@X: E%%*;TIJE/J % 102 1?50_1_%0'2{'1@2%0 sbclas'stl} 400"4%015&200250360350460:—::_200 300 400 500
BIE. RTREANENED. BTHHRE 2|

BEEBREBTR, BHOYWIUETREMAMT |- bbb

Eva S ~ 2 =R S & 1é_mx=900<39\*" Jrmy 950 Ge\ _mx 1OUUGeV _

CMSIAER M ZE(AN-2019/149) w4 < ol i | H %

> Z>5Run3#C

(X —>)HH(/HY)—>bbyy# 5477

v YEEBE T 4Eise20244E7 AR & e —
MH, FRBERun3EIE S ITHIEIEVFF

100 200 300 400 500 600 70O

[}0 OU 300 []0 500 600 ?00

100 200 300 400 500 600 70O 800

(Spin-0) X — HY — yybb

P Expected limit £16
Expected 95% upper limit

my [GeV]

Expected limit £2 ¢
Observed 95% upper limit

m, = 650 GeV, mY = 90 GeV4b

22 %3.80 HYRB

8



http://dx.doi.org/10.1007/JHEP05(2024)316
https://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS%20AN-2019/149

2 5 &/ B EX—>HH/HY->bbyy By 247

> 577 Run2#k

94
v

Bt

EmmE (1-4 TeV) X— HH/HY — bbyy

FALEEEFRIFEFERNID MVAEARID Cut data/MCRI

Available on the CMS information server

CMS AN-23-162

C AT

The Compact Muon Solenoid Experiment

CMS Draft Note

Mailing address: GMS CERN, CH-1241 GENEVA 23, Switzerland

{ZIESF, MWRREXRSSHHIEZRRFA~50%

N X

-

o
—
(=]

10°
108
107

Y trFIRER & (AN-23-162)AIHE

BRI TRHAZE R (B2G-24-019, F!

£l

138

2024/10/12
Avrchive Hash:
Archive Date:

463ed60-D
2024/10/09

arch

for a new resonance decaying into two scalars in Ith_el

EA), HtFmEn )

fo ' (13 TeV)

_ IQMS Prel(minary

-------- AsymptoticLimits CL _ expected

5

final state with two bottom quarks and two photons

,l'l

M.Chen!, ] Tac!, C.Wang?, L Wang?, I Zhang!, T.Cao!, S.Smg,i, Z.Zhang!, Elemmi', Ram, and
EMonti? /!

10°
10°
104
10°
10

10

)

107

95% CL limits on o(gg— X)x B(X— HY— bbyv) [fb]

10—2]JJl{lll\[ltll]\lIIIII\llIIII‘lIIJi

m,:mﬂﬁev{m‘)
Uy S BE00GVE
"""ri"r}j?WUGéV(TCﬂw;

Mg E SSO'DGUV[TO'}""é

-y < 4000Ge V1%

500

1000

1500 2000 2500 3000 3500

Mass (GeV)

considers both resonant produ
or to H and a new scalar Y. A

framework of the next-to-minin
tra Dimension model. In the s
decays either into a pair of star
and a scalar Y, where the mass

X and H. Subsequently, Y decay

ranges of 60-2800 GeV for Y af
limits at the 95 % CL for the X -

. + 2 sid. deviation: 'IHEP
g = 1000GeV(10%) i R A A *CERN  /
- 1.auntiammh_ S S oy, T ¢ »
: ; 4"") ao 10515H
M 2ODOGEVEDTY el g N .
? %, o Search for a heavy (2:#& massive)
= A00GEI0% Q'»‘s A search for the resonant prods.  F€SONANce decaying into a Higgs
. ; : bottom quarks ﬁmﬁmn boson in association with an
i+ ES00GIY onorgy of 13 ToV with the ¢ @dditional scalar boson in

the yybb final state in proton-
proton collisions at $\sqri{s}$ = 13
TeV

imEE

300 o to o) fb depending on my.




> S57 3

E{j\:*}ﬁ?ﬁ& %u ‘i#&lus

HH(/YH)—ttyy BI04 :
Z R IPAS (CMS-PAS-

HIG-22-012) &S5
Moriond2024%:

WA FF

> RN EZNBARNYE

TTHR -
HFREEZIEMER].
THHBRS

EIFEIRELE

i
BER

FIH B R E

DUFR, EH—VY'YXRfﬁ¥%
fii 7 ATCMS A BB XX ZE (AN -

2021/025) £ 4%

N

(PP - HH) [fb]

o

0(pp = X)B(X = HH) [fb]

104

FEHIRSHH- Yy X BB S BE%J

138fb (13 TeV)
95/ CL upper limits J
F ggggma == Theory prediction  _ opserve d
i Y * SM prediction --- Median expected

Bl 68% expected
95% expected

-13 (-11) < k), < 18 (16) obs. (exp.)

138 fb (13 TeV)
L T e | "
CMS 95/ CL upper ||m|ts
n P Bulk Radion —— Observe d .
. Preliminary — (Ar=2 TeV) -~ Median expected ]

|||||||||||||||||||||||||||||||||||||||||

Bl 68% expecled ]

95% expected

Spin0 X - HH — ttyy |

300 400 500 600 700 800 900 1000
my [GeV]

o(pp = X = YH)B(Y - vy) [fb]

95% CL limit on

%53E%*&m»$u *)EEIL»HH(/YH)_)TTWE,]ﬁ}I:ﬁ'L

CMS Prehmmary 132" (13 TeV)

— 10"y

108

108

104

102

= QObserved - 68/ expected

95% expected

-—— Median expected

100||||||

\Y 120 130 140

TR N R ST WA R
80 90 100

X—>YH > 1tyy

my [GeV]
m, = 650 GeV, m, = 95 GeV
REIREEF2.30 BB H

CMS-PAS-HIG-22-012

“CWR-ended”

10


http://cds.cern.ch/record/2893031?ln=en
https://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS%20AN-2021/025
http://cds.cern.ch/record/2893031?ln=en

FZFRun2 [KR=E H—>W,J)&,u%a‘dz

> WL ERE (EEZn2HDM, NMSSME)
WO T ZANHEEIEEF, UREERE
INF125GeVEY . BROMYFHARETIRNL 7

> FERBIMIFIMS BT E T, 2T %
BSMIYEHEBRUEIRZ—

» ERTRUN2AEFARASKRELIRSH
F#, (HIG-20-002)
v BARZPOER
v’ 95.4 GeVAL2.9cH8H : BlEXE

> 2 (arxiv:2405.18149 )20244FE5 H s

10 A #3#Phys. Lett. B3I

132 fb 13 TeV)

% |' '| ll'llflll'l'll | :
= , -
1 1o
2 10 =
)
O
O e e 20
3 1072 =
-
()
7]
8 10°% A 30
10_4 = =
E .................................................................... 446
10_55_ | | | | | | T
70 75 80 85 90 95 100 105 110
m,, (GeV)

arxiv:2405.18149

11


http://arxiv.org/abs/2405.18149
http://arxiv.org/abs/2405.18149

Z5Run2 FERREHyRIB T

Available on CMS information server CMS AN -2023/202

> Z5Run2 2018&EIEEIRRE (10-70 GeV) H-vyy
MRS HT (HIG-24-014)

vV SHRARTFNAESEETFIM Hoyy (HIG-20-002)
vV FARHBERZISHE S PITES

> BIICMSTE#x“pre-approved”, EXZEE

CMS PR iR

HIG 24-014: Search for a very low mass
diphoton resonance using 2018 data

Preapproval at HIG PAG meeting
October 1, 2024

Anna Tsatsos, Elisa 1 ontanesi', David Sperka’,

Shaowei Song?, Junquan Tao?, Zhenxuan Zhang?,

Susan Gascon-Shotkin’, Benjamin Massoteau’, Jie Xiao®,

Debabrata Bhowmik®, Chia-Ming Kuo®, Prasant Kumar Rout*, Saba Taj’,

Satyaki Bhattacharya’, Suman Das Gupta®, Linda Finco®, Rajdeep M. Chatterjee’ 7 Tata Institute of Fundamental Physics

Ggg -, o X BRO = 17) [Pb]

| Analysis Note

e The Compact Muon Solenoid Experiment
CMS

ontent of this note is intended for CMS internal use and distribution only

o CMS Preliminary
= Category 0
Fa ¥ % g Expected
Dt 1o
4 .

i \:\! Lli' 20

- .
e
i e,
\\-.,
-.,‘..*“'"
L N ARG S e
107
c 1 | 1 1 I 1 | 1 1 1 1 ' 1 1 1 l 1 1 1 1 1 1 1 |
10 20 30 40 50 60 172 70

19 December 2023 (v13, 18 October 2024)

CMS RERE

Search for a very low mass diphoton resonance
using 2018 data l

Anna Tsatsos, Elisa Fontanesi, David Sperka, Susan Gascon-Shotkin, Junguan Tao, Prasant Kumar Roul, Jie
X o, Linda F nco, Raj JdeepM h Ch tterjee S uman D Gupta, Satyaki Bhattacharya, Shaowei Son;
Zhenxuan Zhang, Benjamin Massoteau, Debabrata Bhownk Ch -Ming Kuo, Saba Taj

54.4 o (13 TeV)




> FIFBRun3 2022#BF RBIKES
H->yyBIDIB 2t

v’ 2022 ECAL EE+ leakage issue: preEE,

>

IEFEFRRUN3 (RREH-YYHIRS T X

postEEST RIS HT

v ¥URIRENdata-driven QCD (pf+ff)SFH7E
BHIAIE

v ESTHIN, SRNSHRERER

diphoton BDTYI|ZEHF X 515
NEERINHRE)

Z 2Tk % E CADI,
ER3CE(AN-24-116) 5 E o

v/ 2022+ Run2 PAS : Moriond 2025

v" OR 2022+2023 +Run2 paper:
Summer2025

v REBANEZE

DA

CMS Preiiminary 34.7 b (13.6 TeV)

LR L B LU LN BB L LR L

1 6 ‘-‘\H - ’YY 2022postEE
' ™, «---- 2022preEE
\ B Expected + 1o
1.4 \\ #==== Expected £ 20

0.8

0.6

O(H = 1Y)y / O(H = 1Y),

Ilrl./lllllll||||||||||||||

0.4

0.2

70 75 80 85 90 95 100 105 110
my, (GeV)

34.7 b (13.6 TeV)

CMS Preli minary

LI L L L LR AR BB

16f H—> 1 2022

N
(=]
—_
(=2]
[

1488, . . B= Expected + 20

o(H = vY)y, o / o(H = 1Y),

70 75 80 85 90 95 100 105 110
my, (GeV)

Available on the CMS information server CMS AN-24-116

CMS Draft Analysis Note

The content of this note is intended for CMS internal use and distribution only

2024/11/04
Archive Hash: 682205b
Archive Date: 2024/10/22

Search for low mass resonances in the diphoton final state
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Abstract

We present the results of a search for a new resonance decaying into two photons se-
lected from a sample of proton-proton collisions at a center-of-mass energy V5 =13.6
TeV collected by the CMS detector at the LHC in 2022, corresponding to an integrated
luminosity of 34.7 fb~!. The expected 95% confidence level upper limits on the prod-
uct of the cross section times branching ratio into two photons and the expected local
pvalue are presented. Finally the expected and observed results of the upper limit
and local p-value from the statistical combinations of the 2022 data set and 2016-2018
data set, are also presented.
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Common tools to all measurements for the diphoton decay
channel of the SM Higgs boson

Rajdeep Mohan Chatterjee, Linda Finco, Peter Hansen, Gouranga Kole, Kuntal Mondal,
Arnab Purohit, Thomas Reitenspiess, ]uﬁuan Tao and H — 7y Work.ing Group

Abstract

The common studies and inputs used by the multiple H — 7y analyses are described.
These studies are performed using the dataset recorded in 2017 by the CMS experi-
ment at the LHC from pp collisions at centre-of-mass energy of 13 TeV corresponding
to an integrated luminosity of 41.5 fb~".

Available on the CMS information server CMS AN-19-149

CMS Draft Analysis Note

Full Run2 ReRego...|.
dataset

Common tools for analyses of Higgs boson decay in the
diphoton final state

Rajdeep Mohan Chatterjee, Linda Finco, Neil Schroeder, Peter Hansen, Gouranga Kole,
Kuntal Mondal, Arnab Purohit, Thomas Reitenspiess, Jynguan Jao, Simone Pigazzini for
H — 7y Working Group

Abstract

The common studies and inputs used by the multiple H — 7 analyses are described.
These studies are performed using the dataset recorded in 2016-2018 by the CMS5 ex-
periment at the LHC from pp collisions at centre-of-mass energy of 13 TeV corre-

sponding to an integrated luminosity of 137.4 b
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Common tools for analyses of Higgs boson in the diphoton
decay channel with Run2 ultra-legacy data

H — 7 Working Group

Abstract

The common studies and inputs used by the multiple H — 77 analyses are described.
These studies are performed using the dataset recorded in 2016-2018 by the CMS ex-
periment at the LHC from pp collisions at centre-of-mass energy of 13 TeV corre-
sponding to an integrated luminosity of 137.6 b "and reconstructed with the ultra-
legacy conditions.
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