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Outline: results In this talk

Focusing on results releases over the past year:

B2G-24-007 X=>HyorZy > 2by May 25
CMS B2G-24-006 t"t* > ttgy 2 jets + vy Apr 25
ATLAS SUSY-2021-07 XX > v + jets + MET Nov 25 *
CMS B2G-24-010 X > HH > WW vy Oct 25 *
CMS B2G-24-001 X> HY > bb vy Apr 25
ATLAS HMBS-2024-39 H-> AA 2 vy i1, Dec 24 Full run 2 data:
CMS EX0Q-24-025 H > AA > 4y Jul 25 140 fb! ATLAS
* very new results 138 fb'' CMS
The full list of results: @ 13 TeV
Higgs and Diboson Searches R - B2G Preliminary Publications
Exotics Physics Searches .  Exotica results Preliminary Publications
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2511.14583

/’ —>Hy—> bby & S — Zy - bby

13 TeV 138 fb~' (13 TeV)

& _— wmﬂ ——
- CMS Simulation 1 S0 CMS t Data
Double b o — mz=1TeV, 'mz=0.01%
Z/ (S) — DeepDoubleB S 108k — my=18TeV, Mmy=0.01%
107 DeepAKS-MD Hbb vs. QGD g — mg=1.8TeV, [mg=0.014%
F — ParticleNet-MD Hbb vs. QCD 1 = 10°F ms=1.8 TeV, Mg =5.6%
[ —— GloParT Xbb vs. QCD (this work) ] o104 tes =1.8 TeV, Mmg=10% |
AN I B L TP — mg=3TeV, Mms=56% SR2
- | 103 Tt teeccrtceiitititctetneteccannnes i:
b 10—2 - _] 102
H (Z) Jet z
b 100

Resonant signal search: ol _
« spin-1/Z’, couples to quarks & BSM. mz =1 TeV,  Fimz =0.01%]

« spin-0, S, a generic Higgs-sector extension. 00 01 ‘bﬁz“'bfé"6!4“&6"6.%"69"bﬁé”bfé'e'%.o T S v E—T 05— 1o
s score
- - 138fb‘(13TeV) S — ‘ml_ﬁjsqul‘l(ﬁTg\{)
Topology & Selection: o OMS Lco, it | ST oms f ceo = mesiaeu oo
H/Z—bb as a single, massive AKS8 jets + . % = :;z:;g:::; ;;:;:fg:f 1 2o - 2::::123: Fmesi
Lﬁ — mg=3TeV, [mg=56% | €|>J105 B Top+y — mg=3TeV, [mg=56% _|
104
» (Global Particle Transformer (GloParT) algorithm, 10°
(314 classes) used to identify bb-jets: Xbb score. )
. 10 10° L -
« Use ParticleNet-regressed mass mjtoselect Z, H 2> —F—— 77—
. . - CR |SRZ|S |CR 1 o[ ]
* 4 Signal Region (SR) on X, & m; Sosf 1 L L 1 97 ;lﬂl ;
H [ 1 [P = i
 Searching for a peak over the m;, spectrum - O R PSSV e gl b e
50 100 150 200 250 00 1000 1500 2000 2500 3000 3500 4000

m; (GeV) my, (GeV)
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https://arxiv.org/pdf/1705.08433
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BKG modeling with

6 parametric function
in discrete proofing
setup (envelope):

fi(m) = pymPr+palog(m) (Dijet2)
falm) = pymPr+zloglm+pslog’n) - (Dijer3)
f3(m) = pom™ (ExPow1)
fa(m) = pomPieP2™ (ExPow?2)
fs(m) = po(1+ pym)P (InvPow2)
fo(m) = po(1 4 pym)P2 s (InvPow3)

4 SRs & 2 CRes:

o] {
Q 0.98 =R
o E
o] ]
=
0of | CR1 SRZ1 SRH1 CR1
X M S s SRR .......
40 : 6I0 SiO 160 : 1&0 1"I|'0 : 160
m, (GeV)

Signal modeling with DSCB function.

Constrain signal over 2+2 SRs m;, spectra.

Cover also wide widths for S: ['/m¢ = 5.6%,

10%.

Best-to-date model-independent limits on oB -

19/3/2026

95% CL upper limit on o(pp —» Z' — Hy) (fb)

Events / 50 GeV

Data - Fit

138 fb ' (13 TeV)
i Data ' ' i
....... f, (Didet2), ¥2/NDF = 0.87
e f, (Didet3), ¥2/NDF = 0.68 3
------- f, (ExPow1), ¥%NDF =0.87 3
------- f, (ExPow2), ¥%NDF =053
fs (InvPow2), x2%/NDF = 0.53 -
----- fg (InvPow3),  ¥2/NDF = 0.56
O E
—— m, =1.55TeV, -00% 3

Best fit: f, (InvPow2)

[ 64,

sysl

102

—_
o
T

—_
o
=]
TT

_.
<

10—2 L

L L
1500 2000

1000

2500

35'00 4000
m, (GeV)

3000

—
| CMS

t SRH1 & SRH2
FZ > Hy, [/mz=0.01%

LA L S S B B |

— Theory benchmark _|

138 fb™' (13 TeV)
B B
95% expected
68% expected

Expected
Observed

P TR TR |

2.5

3.0 35
mz (TeV)
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95% CL upper limit on o(pp = S — Zy) (fb)

2511.1

4583

/' —> Hy—->Dbby & S -2y - bby

CMS,

Compact Muon Solenaid

F S—2Zy, Tms=0.014%

10

100k

_\\ \
X \\
<\
Tl
138 fb™ (13 TeV)
= . : : ; ;
[} - + Data i
o . cmMs L f, (Didet2), ¥%/NDF = 0.70
3 10°EY. SRz1 v £y (Didet3),  y2NDF = 0.72 3
B Fw  aee f, (ExPow1), y%NDF =0.68 7
c F W e f, (ExPow2), ¥2/NDF = 0.68
e b f; (InvPow2), %/NDF = 0.86 -
ook M e f, (InvPow3),  y3NDF = 0.87 _|
E Ooys E
£ H\L _ m5-1 75 TeV, —-0014/ ]
B 20
1= “H :
E ,_g I Best fit: f, (ExPowZ) ' E
Sl 1
-~ 0
ol
:§ X . X X Gsysl':cslat ) __:
1000 1500 2000 2500 3000 3500 4000
m, (GeV)
138 fo~' (13 TeV)
— T
| CMS 95% expected |
9%t SRzt & SRz2 B 68% expected

- Expected
— Observed

TR B T |
3.0 35
ms (TeV)



https://arxiv.org/pdf/1408.6865
https://arxiv.org/pdf/2511.14583

2602.20477
. . CMS,
"t > ttgy = jets + vy >
p awy
T \t
y Topology & Selection: |
A 8 3% - Al hadronic final state: t— bgq + v.
O, o . b q AK8 « my>0.7 TeV = boosted & merged t.
» & wt q jet
Q Q) () « Atleast 1 merged AKS top-tagged jet:
‘\ g use Particle Net tagger & SD-mass: 125 < m; < 225 GeV.
t* 50C |
..‘ O L b  Search over the m;, spectrumto extract signal.
» T q 138 o™ (13 TeV)
\"'An q > 0_4}IICMISI .‘Isf':rrlujlalt;'olnl s | | | é
4:0.355_ op - 1T > tiyg _Spm; :mt.ito Tev_i
« 1stsearch for resonances in this channel. 03F- j 3 m":1'5 Tevg
E - ---Spm—i — m.=20TeV ]
0.251— ; —m, =3.0 TeV -
- Heavy, t*t*: excited top states or TT, VLQ t-partners o 1 :
from ED & composite H models, with spin 1/2 or 3/2, 015: |
T — tg, ty can be dominant. '
0.1
* B(t*—tg) = 0.97, B(t*—ty) = 0.03 following 1s0s.03649 model. °'°5; . - 5
Past searches assumed B(t*—tg)=100%. % ~"500 1000 1500 2000 2500 3000 3500 4000

m,; [GeV]
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https://arxiv.org/abs/1902.08570
https://arxiv.org/pdf/2602.20477
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.42.815
https://arxiv.org/abs/1506.05110
https://www.sciencedirect.com/science/article/abs/pii/0370157389900719?via%3Dihub
https://arxiv.org/abs/1204.0468
https://arxiv.org/abs/1808.03649
https://arxiv.org/abs/1808.03649

tt* > ttgy —

2602.20477

ets+v

.C 138 fb™' (13 TeV)

BKG Prediction: 5°F - T AT E
y+jets ~45%, data-driven: %10455 t}*t—*, spin-] = prompt y =
- measure top mistag rate r(py, Msp), @ "OF SrTend RS o
- build transfer factor TF = (1—-P)/P, o =
- apply TF to predict yields in SR, 10be BT Sty 3

1
Bl tty: ~50%, use MC, validated in data. o
E 2]
» Fakes: ~5% estimated via ABCD fake-rate. E NS St gy %m , ‘
= 500 1 000 1500 2000 2500 3000
. . . m, . [GeV] )
- Fitm, spectrain SR & VR1 to extract signal. &M o= A BT
%— I 95% CL upper limits %— \\ 95% CL upper limits
o L —e— Observed (=] —e— Observed
! \ —— Median expec ' \ e ian expec
- ~2.50 local excess for my>~2 TeV. ﬁ' 102 B\ SPIN— t* |t e ‘? orh | Spintr peemeeeded |
I;_: [ ] 95% expected ] I;..: [ \\ [] 95% expected
9 Competltlve ||m|tS to ttgg % — — Theory prediction é — — Theory prediction
o o
Observed [GeV] expected [GeV] 10°F 10°F
Channel spin-1/2 spin-3/2 spin-1/2 spin-3/2
pp > 't o ttyg 930 1330 930 1390 \
pp — t*t* — ttgg 1050 1700 990 1690 \\
10 ——1500 7500 2000 2500 3000 10 ——1500 7800 2000 = 2500 3000
m,. [GeV] m,. [GeV]
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https://arxiv.org/pdf/2602.20477

¥Y¥—=..-Vv+GG + jets + 50 @

EXPERIMENT

v/Z/h

- Final states covered: yh, yZ, yy + jets + EIss

« Selection:
>1y, =1, E7'®%>200 GeV, E;f"*%/ms>0.5, Ap> ...

« 3 SRs formed over EMISS, EBISS_signif. =

Y/Z[/h P
\/of (1-pir)

q q

Mutually exclusive SRs

. EWK-inos, with v, jets & Emiss - (used In simultancous fl
» (General Gauge Mediation (GGM) SUSY model used, an §,3 Bl sRLe
extension of the Gauge-mediated SUSY braking model. 3 ’ :zs’:e
LSP: Gravitino G ~1 €V; wino decoupled at ~4.5 TeV. = elusive SR
¥ B SR
« Phenomenology driven by NLSP (%9) admixture: I+ sRM
2 binolike : V> y +G & f G M srH
[)’Z? higgsino-like : %2 ->h/Z+ G V/Z[h
20 : ;
« B(yG) + B(ZG) + B(hG) = 1 - Scan all BRs. . .t . S

EXis [Gev]
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https://arxiv.org/pdf/2511.21240
https://arxiv.org/abs/0710.3585
https://arxiv.org/abs/2402.05858

2511.21240

XX—=..2VyV+GG+jets + ...

ATILAS

e l ‘ l ‘ ATLAS 10&’ PP = XX 1200  IMENT
10 .
3107 ATLAS , ¢ Data C1Z(vv)y bino-like (v/z/hG 8
g105 gRi13 TeV, 140 fb =V()\[g1 =;z:()$7 1100 .:
[ ers =
« BKG processes: @i10° o ey — SM total £
104 e Ec:—)(-:(!Z)G mys = 250 GeV 1000 a
i 1 03 ; > fo — ('{."h)G r"rlY IO/ I AP (1]
IZ(wW)y: 54% 1 S L B e o 00 o
. (0) 10 |
-WY . 26% 1 800 g
- shapes from MC, 10" 3
. . 1072 :
- rates from data in CRs with . 10+ 5 o
. H T T T F27 o 600 o
-Fake T 13%, ABCD estlmate. = 2_ ............................................... T E E;
qg; 1?" fr'“+ 'f-A;trr++f¢¥//r/#+/#//(/7zf///k‘(//1/7l§? /r/;.f/‘% 0.0 500 @
% 25 @0 35 20 as B0 400
ET** significance
« 3 SRs combined in cut & o= . DRSS RN
< r —— Observed se
count setup for the fit. 1 = | -+~ Expected
= 08 | ---- Expected x10 S 1o°L +20 expgcted
L Al limits at 95% CL E f — ;:_‘éeﬁ_ c:ﬁ:ow ]
o ) ~ ~ = . o . = —_— + ]
+ imits o BG) vs 4G.Z0) B e
’ -0 = ! — 10 - XX X1 2 E
observed stronger by ~10 2> | B¢ nG) =0 S B(X9 - yG/hG) = 05| ]
- 8 B(x3 - 2G) =0
0.4

* Novelty: Scan of BRs triangle

0-2 /“/‘/‘- -
. PN S~ =TT = - 0 - —
varying 2 of them. - ATLAS - ha: :
| Vvs =13 TeV, 140 fb_1 | C ATLAS
0.0 550 400 600 800 1000 1200 - Vs =13 TeV, 140 fb~!
50 -1 i L I | i I i
X7 mass [GeV] 107 =306 —"400 600 800 1000 1200 1400
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PAS-B2G-24-010
CMS,

X—>HH->WWyy - jets +vyy (+11)

) \
<\
) 1

e Selection:
=2y, = 1j, 100 <m,, <180 GeV, Olor 1I...

« Classify events into 5 topologies based on:
AKS jets, AK4 jets, 01, 11, WW-tagged, W-tagged

* Feed 2+3 classes in 2 Parameterized NN (PNNs)
trained separately for resolved & boosted, with
my as the explicit parameter:

° Interpretation: 138 fb”" (13TeV} 138 fb- -1 (13 TeV
8] L | C\I L L T

X: spin-0 radion, or spin-2 graviton. S 10 CMS Prefminary e ] S o CMS Profiminary =

« Model independent probe covering g — i x| 8 oosted . max 0 -

77z MC stat. unc.
{ Data

—_
(=]
w

772 MC stat. unc. .
1 Data E

My: 0.25—3 TeV.

10*
e 2 channels: Ol & 11,
« 2 topologies: boosted & resolved. 10°
° ~ (0] 102
BR(HH_)WWYY) 01 /0 01'25?%Imbsltat.lur;c.l S - —_ (.5315-;/// MCstaI unc.
« 1t ever WWyy full-hadronic search. e A T A S W/%//%///%/
0'78.6' Y Y S T T a—"
Resolved PNN Scores Boosted PNN Scores
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https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
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PAS-B2G-24-010

X > HH = WW yy > jets + vy (+1)

138 fb' (13 TeV) 138fb (13 TeV)
L B N LR ELELEL

T T T e
250— CMS Preliminary All categories
L X (500 GeV) - HH — WWryy S/(S+B) Weighted
e B model

AII c:ategorles .
S/(S+B) Weighted
----- B model

« For a given my, we select events
based the PNN scores to form
- 6 SRs: 4 boosted & 2 resolved.

[ 68% expected |
[195% expected E
& Data —

[ 68% expected
[ 95% expected
# Data

150

100

[$)]
o

S/(S+B) Weighted Events / GeV
S/(S+B) Weighted Events / GeV

« Tagging:
H — 49/3q with Particle Transformer; e T
W - qq with ParticleNet. jor B component subtracted —

o

« BKG modelled with parametriC R E VR T B - R VTR T R T T 100 110 120 430 440 150 160 170 1;0
functions in discrete profiling setup, My (GV) — M GV
constrained in the sideband:
100—115 U 135—180 Ge\V.

I I I i I i ’ I I i
CMS Preliminary  95% CL upper limits |

—— QObserved

—— HH — WWW (thlS work) 3]
HH — vy, 1t (not in HH Comb.) ]
—=— HH Combination

E CMS Preliminary

4Q s —— HH — 4W/41/2W21 — = 2
- HH — bb,WW — = 1l (resolved)
—e— HH — bb,WW — = 1l (merged-jet) |

104 =-- Expected boosted

---  Expected resolved

s g
T —
£ g
T
=< T
CE --— Expected >1<\ —— HH — bb, 1T -
Q . 68% expeCtEd Qo S :: : ::::-}:I{J (merged-jet) §
: T 95% expected o o o ]
° " | _ — . Narrow Width Approximation
Signal modelled: g0k e L ook Y R oo 1
. . 'Sy F S S F 000 iAo 3
with a sum of gaussians. = =
w = -
-é B
_ 3102 oy . :
* Extract signal from m,, range: 3 | 3107 [ spin 0 ggr prociucton i i
32 o - — Observed 3
1 1 5 < mvv< 135 Gev g a2 [ ---- Expected
1 01 1 | | ' | M | | g 1 0_4 & * ' I ! ' =
300 400500 70O 1000 1500 2000 3000 3x107" 1 2 3 4 5 6
mx (GeV) m, [TeV]
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2508.11494 CMS

X = YH - yy bb —

|
|
f) Y » Single PNN used to discriminate S vs B.
X LAY o 3142 param/s input; my, my as explicit parameters. . -
_______ o (b-tag-scores, AR(Y,), AR(V.]), AR(YV)), prS....) Signal masses 2D grid:
S « 224 points generated,

multiple SRs (8 here) are defined on this score: * modelled with DSCB function.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

1321b™' (13 TeV) £800[ . Almasses (N=1699)
LR LCALL)

\ — b« The PNN output is transformed to flat BKG, and * 2000 with interpolations,

109 T [ - Nominal masses (N=224)

g 1O~ T — :
£ CMS 4 Dpata Bl TT(+V/y) +tZq 700} |
. £ 107 — X = Y(yy)H(bb) mm vV 1 ok RERERE
« X,Y generic scalars; 3 EE QCD + yajets Viy = S18E1N:
. W ypsh . 4 so0f .
model independent probe. W yy+jets s H+HH :
* Predicted by NMSSM, TRSM. 108 o}

200

300} |

10

o

‘‘‘‘‘‘‘‘‘‘‘‘

° . - - 7 _
Selection: 10

- > ZY, p-l—>1 8 Ge\/, mYY > 065 Ge\/, ELS: 7 e e 300 400 500 600 700 800 00 10%6;
+ > 2JAK4, pr>25GeV, AR(.y)> 0.4. 210k Hﬂ# ﬂ
« 2 highest Deepdet score as bb. Sosbo ooy
0.9982 0.998 0.9994 1.00
Transformed score [my =280 GeV, my =90 GeV)
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https://arxiv.org/abs/2508.11494

X % YH % vv bb 2508.11494 gl\f‘s\

BKG modeling: T

Continuum: vyy+ijets, fakes (yj, jj): S - - .. -

analytic functions fit in m,, sidebands with discrete profiling. jo10f CMS 95% CL upper limits
. ---- Median expected B 68% expected
2. Resonant: 8; — Observed 95% expected
103

H—yy: DSCB modelling, normalized by MC.
/—ee:; ABCD method on: e-veto & PNN-score variables.

« Fitm,, range: myx 10 GeV(my/my):
132 b (13 TeV) | 132 fb“1l(‘13 TeV)

wmxmome‘””oﬁf
100} inn TR , - 950 GeV (x10')
st AR A My = 900 GeV (x10°)
104} DRSS m, - 550 GeV (x10%) 3

o(pp = X)B(X = YH -y bb) [fb]

D 145 CMS o -280Gev s Data > 9 CMS 30515 Da - AR m, - 500 GeV (x10°)
51 T 2 e Y s E 5 o my =280 Gev. |# Data : APt NS N ' :
o I m:=90GeV ----- S+B fit O gt m, = 90 GeV - S+B fit = 102§— mx =750 GeV (x10°%) 1
0"'0 12:_ category 0 —B component_z oq-o 7E category 1 — B component meﬂoo GeV (x10?)
w 10F 1 sd. = 0 g 1 sd. E = 100} MiiRRRAREAREONS m, - 650 GeV (<10") b
» 8 12 s.d. B » 5 12 sd. E 21010 AN MRS my - GOOGeV(x10°)
= L - i Ee o o o . P
§ 6F E § 488t i £ 500 400 600 800 1000
w L 1 = Ll 3; E % 108 my [GeV]

4; e ] 2 ‘ N T ; e M = 550 GeV (x10°)

2 T 1 J( > dhisienomatai®assss m, - 500 GeV (x107

+ HHHIr IR LN 7 108 e et

0 0 \ 5 BB m, - 450 GeV (x10°)
g 2 UL LI T 1 1 E g 2_ | T 1T 1 | T 1 I UL I L ‘ | ‘ LI IE E 4 m mx=400 GeV (X105)
5 SHEMATINATIHINYIE N 3 HMIITTITINAMATOON N g — et
:2; (i T-é :2; 2ji Fe [ e E U BEhiSSN - 320 GeV (x10%)
9—_24' E Q oF 3 % % myx =300 GeV (x102)

_35 R v ey B _3E v e b b b b b Ly |: mx=280 GeV (x101)

80 100 1 20 140 1 60 180 200 220 80 100 120 140 160 180 200 220 0 N y
m,, [GeV] m, [GeV] 100} ¥ my =240 GeV (x10°)
* Excess: my=300, my=77 GeV: 3.33(0.65)o local(global). —100 200 300 400 500

my [GeV]
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https://arxiv.org/abs/2508.11494

H — aa = VY T,T; A

ATLAS

EXPERIMENT

Strategy & Selection:
* VY =2 clean trigger & narrow peak to fit.
oY * 1T - bkg suppression, pr,> 20 GeV.
« 2y tight-ID; e/u veto. pt(yy) > 50 GeV.
— T .
b 2 topologies covered:
1. 1,1, resolved: 2 jets, R=0.4 - Recurrent-NN-based 1-ID.
T 2. 1,1, merged: 1jet, R=1.0 = tagging with di-t BDT for low-m..
* Motivated by: 2HDM+S, dark matter, % : AITLAS Sinllulation | I¢> Boosted B E’ : AITLAsl T\ |+Dat|a i
1s-order EWPT, neutral naturalness. € 1 - rarev 5 Rescived 18 O ey, o , i f0Gev
[ Dix tagging efficiency in signal 4 Boostedorresolved | § 0.3 Full selection, boosted di-t only : 7/ Stat.unc. 1
o . - ' ~ 0 8 — = - s ]
H: 125-GeV boson in ggF (~87%) 08 N 1% 025t . 7> SR 1
. . T S h A % F ]
« a: spin-0, psedoscalar, photophilic: 08 @‘*n&\ ﬁgéééﬂv ER . | E
for my: ~10-60 GeV: 04k A Proslcions. RS =
- B(a—11) dominant + large B(ty1,)~42%. | AN Boosted: ", >506ev | 04 * =
. B . - Resolved: pf > 20 GeV 7] - . .
> B(a—yy) subdominant due to loop. 02~ s T oot E
. . L | | ‘\.Of‘ PO 9 g i : + ol ST oia. ]
« 1stresult in this vy 1,14, final state. 020 T w0 w0 60 00%"06 04 02 0 02 04 06 08

m, [GeV] Di-t BDT score
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https://arxiv.org/pdf/2412.14046
https://arxiv.org/abs/hep-ph/0305109
https://arxiv.org/pdf/hep-ph/0008192

H — aa = YV T,.T, A

ATLAS

EXPERIMENT

+ Signalmodeling » DSCB 5 WF T, T T TS B (e e
§ ] 2:_ V5= 13 TeV, 140 fo" — Background +signal fit | g 107 fs=13Tev, 140 fo” -Egzgzgl"?g =
2 - Background-only fi . - xpected= 20 .
» BKG components study vs m,, § | F " Sinaliorm 36 GeV 31 ] Expected=2 :
-2 VY (prompt) ~60%, o ¢ 4 @ |
PR . — ] o
-2 VI, |j (fakes), data-driven. - 1 2 .-
6_ = —
- ‘ 1 3
« Total BKG modeling combining N : § EBE
VV+yjtii weighted by relative 2F I 3
fractions. o 9 = - 101520 25 80 85 40 45 50 55 60
&lo g%ﬂduﬂ-ﬂa--awﬁu im{ hh .H b Lma; -Hé m, [GeV]
m 2 [43] [ T T T T T T T T T T T T T T T T T T T T T
° ' . Q E !
Earatmetr|z§d by analytical 20 %0 10 8 6 ]
sigmoid + exponential tail. el || A
« The .plateau. of the sigmoid « Upper limits on B(H—ao—yyT1). 1071}
dominates, i.e. flat BKG. C ATLAS
. . - Vs =13 TeV, 140 fb™
_ _ . . . « 1Stresultin this yy 1,1, final state. R
« Validated inverting di-t selection. A
10750 20 30 40 50 60
« ~2.20 local excess at 39 GeV. m, [GeV]

* Fit the m,, in range 10--60 GeV.
19/3/2026 Moriond 26: Search for BSM with y - Antonis Agapitos 14


https://arxiv.org/pdf/2412.14046

« Exotic decay of the 125 GeV H.

« Motivated by 2HDM+S & ALPs
(a couples to BSM uncolored
charged particles).

« my 1—15GeV:

one merged a—(yy), 3y final state

« Analysis (1% of its kind) designed
to cover the gap between:
fully resolved: 15-62 GeV &
fully merged: 0.1-1.2 GeV.

19/3/2026

2601.00183

H — aa = yy (YY)

Strategy & Selection:
3y, |ny <1.44, pg,> 30,18, 10 GeV.
« Diphoton triggers, m,, > 55 GeV.

« Key innovation:
GNN-based mass regression for merged vy.

NN trained directly on 128x128 ECAL
crystal energy, calibration with Z—ee.

o O e e BT R P B B
8 10 12 14 16

CMS Simulation 2017 (13 TeV) CMS Simulation 2017 (13 TeV) Matrue [GeV]
.g120, mA,gen =3 GeV|l mA‘gen =5 GeV] %‘ M imulati
ARgen(YY) = 5 crystals ARgen(Yy) = 19 crystals 10" O, C 'ﬁ‘s‘"\nyﬁtqu‘ REESERRRRERY ?91‘7‘(‘19;?\!:)
100} 1 1 5 03:w | COm,=1GeV
100 & v [(Im,=3GeV
. . 0 v [(Im,=5GeV
80f W Lo 1 .om 0.25:— | Dm:=10GeV E
. L 10-7 £ [Im,=15GeV ]
60} . N * 02/ 4 -
. 192 0.15-
40t {13 F
1 0.1
20t ] 310'3 £
] 0.05-
O 26 40 60 80 100 1203 20 40 60 8 100 120 O e e J
o’ e 2 0 2 4 6 8 10 12 14 16 18
¢ My preq [GEV]
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https://arxiv.org/pdf/2601.00183
https://arxiv.org/pdf/2208.01469
https://arxiv.org/pdf/2208.01469
https://arxiv.org/pdf/2209.06197

« 2D Fit to extract signal:

H - aa - VY (vv)

+ SR: |Amy| <2 GeV & m,,,: 100—

moﬂ’ mGZ.

135 GeV

» Signal modeling with 2D templates:
« BKG estimate from data in sidebands:

> myy, : 90—
IAmy| > 2 GeV

18 CMS Simulation 2017 (13 TeV) CMS

S‘ —'"I"‘I"‘I"‘I' LA 1
(O} r =
8 I Slgnal :
~ 141 ==
< - 2
E 12F ] =
5 % SB -
() C ]
= ]
O

()

()

oC

FEFESS PSS ErRrEra A
0 2 4 6 8

Merged my, [GeV]

Pl RIS BETET BRTAI A
10 12 14 16 10 2 4 6 8

10 12 14 16 18

100 U 135—180 GeV

m,, [GeV]

Events / bin

Data / Bkg.

Events

- Full 0.1-60 GeV coverage 2

19/3/2026

2601.00183

><103 CMS 138 fb (13 Tev) ><103 CMS 138 ' (13 TeV)
35_ T T ™ _E E T T T T T T T T T T T T T T T T E
- mSR N m,-SR 1 2 45 m SR n m,-SR =
3 t Data = .g 4F t Data R
25F - Bkg. 3 d>J ? - Bkg. €
o [ Bkg. unc. (stat@systy 1 L E [7] Bkg. unc. (stat @ syst)
2" = m, =3 GeV = 3 o m, =3 GeV E
156 i m, =10 GeV E s wm, =10 GeV g
TF m, = 15 GeV ] i_ m, = 15 GeV _i
: :  Merged (vy) e s Resolved A% E
0.5 H : e — E_ _E
WCTE ..,u:li‘fmu:m.‘: o -ir A . 3 ;! -y 'L.I_..: (LT TP VR B E ! ? L L l -u-wuf.
7I ‘\III\IIII‘\I‘III‘IIII ‘ I7 m' I\l\lll\l\l\lll\l\lll*l \II |Il
1.5 -1 =x 1.5 -
17 ety .*.+:'*: :+:+:: ::+:: srbppeled 0O 1:7 NS X O +: 'L':*:::: ezl ol
U B Ty ] — &3 R S s e e
05F | | | \ \ | | T_' 8 050 | Lo iliuly | | | T_'
0 2 4 8 10 12 14 16 18 tgu 0 2 4 6 8 10 12 14 16 18
m,, [GeV] m,, [GeV]
10 CMS - (13 Tev)
E E T T T
;Q 0oL 95% CL upper limits |
T g — Observed
% jol S S, = 95% expected
T
I -
o4 1072 ) i
— t __ CMS semi—merged
I L (this work)
T 10_3:_ CMS fully—merged
ol F Phys. Rev. Lett. 131 (2023) 101801
X2 __ CMS fully-resolved
je] JHEF OF {2023) 148
107 ATLAS 3
: Eur. Phys. J. C 84 (2024} 742
1 L | |
0.1 1 5 15 60
ma [GeV]
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https://arxiv.org/pdf/2601.00183

Prospects & summary

£ [
I E :
« Run-3 CMS single-y trigger 3 o8l B T
(2024-2025) CMS-DP-25-086. & [ R
« E;threshold: 110—40 GeV, ‘“ S R
* Dbarrelonly: |n,| < 1.48, 8 [
improved HLT v-ID, better fake Y I W
rejection =2 Rate < 500 Hz. .
« ~30% acceptance for gg—H—yX. 02
« Access to soft & central single y I oL
final states. More here. O _r4i0 -l

CMS Preliminary 13.6 TeV
1 ......Za..ee.ciandidates ........ ............................ ............................

42024 part1 (1577
~+ 2024 part2 (94 o)
L2025 110M7)

* 7 new Run-2 results presented.

« Comprehensive BSM models coverage (SUSY, ED, 2HDM, ..., ).
» Photons are powerful handles for probing BSM Physics at LHC.
» No significant deviation from SM expectations observed.

« Stay tunned for Run-3 processing and beyond!

ATLAS

EXPERIMENT

CMS,

P

70 80
Offline pT(e) [GeV]

« Higgs and Diboson Searches
» Exotics Physics Searches

« B2G Preliminary Publications

|+ Exotica Preliminary Publications

19/3/2026 Moriond 26: Search for BSM with y - Antonis Agapitos 17


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G/index.html
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO/index.html
https://cds.cern.ch/record/2951245/files/DP2025_086.pdf
https://twiki.cern.ch/twiki/bin/view/CMSPublic/DP2026010

Extra material
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BKG Prediction:
I y+jets ~45%, data-driven:
- Measure top mistag rate r(pr, mgp)

(in a signal-free loose-y sideband with y failing medium ID).

c 10°

‘5

% 10°

ent

>

E

10°

102

- Build transfer factor: (1 —P)/P (per-event, where P = [](1-r)).10

- Predict SR yield by applying TF to

O-top-tagged data (AR) with medium-y

- Validate in VRs with 1 AK8 jet.

B tty: ~50%, use MC, validated in data.

» Fakes: ~5% estimated via ABCD fake-rate.

« Fitm;, spectrain SR & VR1 to extract signal.

- ~2.50 local excess for my>~2 TeV

- Worse limits than ttgg but competitive:

Channel Observed [GeV]

expected [GeV]
spin-1/2 spin-3/2 spin-1/2 spin-3/2

930
1050

1330
1700

930
990

pp — t't* — ttyg
pp — t*'t* — ttgg

1390
1690

Data/Pred

o (pp— t't* — ttyg) [pb]

-

-
o
O A

102

107}

10

m,. =900 GeV

— M, spin—-él
3 e -y

B Other prompt y E
""" tt*, spin—2 mmh >y é

[ Stat. @ syst.

—e
I

2500 3000
m,; [GeV]
138 fb' (13 TeV)

500 1000 1500 _ 2000

L L
95% CL upper limits
—e— Observed

— Median expected
[ ] 68% expected E
[ ]95% expected

— — Theory prediction

.........

PRI [ SR T S
2500 3000
m,. [GeV]

1000 7500 5000
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t*"t* - ttgy - Jets +y

2602.20477

1 5CMS 138fb (13 TeV) ——
- ————— —————
] ¢ Data
0 |
N VR1 m,, = 900 GeV YHels
n 10 _ oty
z — t*t*, spin—-él [l Other prompt 7
()] _
I.I>J 100 - tt*, spin—g =ﬁ j;r
St % Stat. @ syst.

o (pp— t'* — ttyg) [pb]

E T T T T T =
] e ——— —
05 E Il i i 1 i E
500 1000 1500 2000 2500 3000
my; [GeV]
CMS 138 fb' (13 TeV)
U\ | T T T T T T T
\\ 95% CL upper limits
\ —e— Observed
\ 3 4« — Median expected
10°%F \ Spin 2 t [ ] 68% expected E
i \ [ ] 95% expected
\
— — Theory prediction
102 F
\
\
\
\
104..I....I.L..I....I....
1000 1500 2000 2500 3000
m,. [GeV]
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https://arxiv.org/pdf/2602.20477

SN v N ,.G,,.G, _|_Je-tS N ”.2511.21240 @

ATLAS

EXPERIMENT

7/Z/h . Final states covered: hy, Zy, yy + jets + MET

Signal regions | SRL SRM  SRH | SRLe SRMe
- Npho!ons >0
O prdneY[Gev | > 145
O N >0
D Ag(jet, ETss) > 0.4
E as(r, B > 0.4
EMS/meg >0.5
Moy [GeV ] ¢ [120,130]
EINS [GeV | >200 >300 >400 |>200(¢ SRM) > 300 (¢ SRH)
. . . - E™sS gionificance | >20 >30 >35 | >20(¢ SRM) > 30 (¢ SRH)
« EWK-inos, with y, jets & EF"'sS ' s
. . ° ol . T
« General Gauge Mediation (GGM) model used, an 3 SRs formed over MET & MET-signif.: ———=
: . . \IG'L (1 _pLT)
extension of the Gauge-mediated SUSY braking model. 5 Mutually exclusive SRs.
- strongly & weakly interacting sparticles are decoupled, g “'.s;‘;'L"es'“'""a""““s 0
- binos & higgsinos mix to form neutralinos §° , = B s
- wino decoupled with mass ~4.5 TeV along with § & . -%ﬂﬁ W srH

Inclusive SRs

I+ sRL
Bl srv
M srH

 LSP: Gravitino G, ~1 eV "
 Phenois driven by NLSP (%?) admixture:

%0 bino-like : W -y +G O &
[f(? higgsino-like : %Y > h/Z + G ::’7/2/h | | |
. B(yG) + B(ZB) + B(hG) = 1 > Scan all BRs m w0
19/3/2026 Moriond 26: Search for BSM with y - Antonis Agapitos 20
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https://arxiv.org/pdf/2511.21240
https://arxiv.org/abs/0710.3585
https://arxiv.org/abs/2402.05858
https://arxiv.org/abs/2402.05858
https://arxiv.org/abs/2402.05858

PAS-B2G-24-010

X = HH = WW vy — jets + vy (+1))

Class

Strategy: Classify events into 5 topologies based on:
AKS jets, AK4 jets, OI, 11, WW-tagged, W-tagged

Topology Jets Lepton Tagger PNN / Cat
FH H-like boosted  H—WW fully merged >1 AK8 0 ParTuyww (39+4q) Boosted / cat4.,5
FH W-like boosted Each W—qq merged >1 AK8 0 PNet WvsQCD Boosted / cat4,5
SL W-like boosted Had. W merged + lep. W >1AK8 =1 (iso/non-iso) PNet WvsQCD Boosted / cat4,5
FH resolved 2 W—qq resolved >4 AK4 0 b-tag veto Resolved / cat0,1
SL resolved Had. W—qq + lep. W >1AK4 =1iso = Resolved / cat2,3

Feed 2+3 classes in 2 Parameterized NN (PNNSs)

trained separately for resolved & boosted, with my as the explicit param.
validated in m,, sideband:

 Interpretation X: spin-0 radion or spin-2 graviton 138 b7 (13 TeV) 188 17" (13 TeV)

— 1 L o T T T T T T T T
(Warped ED): also heavy Higgs (2HDM, NMSSM). S 1o CMS Prefiminary 22 e {1 2, [ CMSPreliminary = Eﬂifls .
* Model independent probe of my : 0.25—3 TeV. 5 S x| O 00Sted b e x 0
wio 77 MC stat. unc. 3 w 102 77 MG stat. unc. -
t Data 3

« 2 channels x 2 topologies covered:
-2 0l & 11, ww - 4q, Ivqg, (FH, SL),
- boosted & resolved.
 BR(HH->WWyy)~0.1%

S Ve

gV

////////////////

//M/

— —
MC stat. unc. i ’/////

PV s

Q
= = MC stal unc.
« 1stever WWyy full-hadronic search, and 1sttime B 100 e 5 10f /f%// %/ % %
. . . © C [ -
covering merged 49/3q & 2 W- qq jets in X — YH search. Q 475E L T = .
0.0 0.2 0.4 0.6 0.8 1.0 O'B.D 0.2 0.4 0 6 0 8
Resolved PNN Scores Boosted PNN Scores
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https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
https://cds.cern.ch/record/2946991/files/B2G-24-010-pas.pdf
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