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Run-2 Dark photon  combinationH → γγd
Khanh, Qibin, Changqiao, Shu


EB request in CDM meeting

https://indico.cern.ch/event/1345077/?note=256880#20-dark-photon-combination-eb


Scenarios of combination
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• Most straightforward and worthy scenarios for the stat. combination, based on available results from 3 input analyses


• ZH + VBF combination for mH = 125 GeV, myD = 0  combined limits on BR( ) 

• Monophoton-recast + VBF combination for mH = 0.4 - 3 TeV, myD = 0  combined limits on  for 
(ggF+VBF) 


• preliminarily combined limits for up to 1 TeV so far.

⟶ H125 → γγd

⟶ σ × BR
H → γγd



Preliminary results of VBF+ZH combination for SM 
Higgs, massless dark photon
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• VBF limits on BR reproduced using Comb FW agree well 
with VBF ref. results. 

• Preliminary VBF+ZH combined limits on BR( ) 
(with correlation scheme) for SM H, massless dark photon 
is 1.3 (1.5)%  the most stringent constraint so far 

H → γγd

⟹

mH = 125 GeV, mγd
= 0



Preliminary results of VBF+monophoton-recast 
combination for heavy Higgs, massless dark photon
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VBF-channel  
limits, including ggF signal

σ × BR reproduction of monoph recast, 
argeeing well with original results 

new new

uncorr. VBF+monoph-recast 
combined  limitsσ × BR

corr. VBF+monoph-recast 
combined  limitsσ × BR

VBF+ +γ Emiss
T

VBF+ +γ Emiss
T VBF+ +γ Emiss

T



New interpretation for SM  resultsH → γγd
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• In Minimal Model with 2 scalar messengers: one  doublet and one  scalar singlet, allowing to generate 
1-loop  vertex.

SU(2)L SU(2)L
H → γγd

• Resulting limits on BR from this analysis or other analyses (e.g Hinv Comb and Hyy measurements) can be used to 
constrain the 2 free parameters  in simplified model.(αD, ξ)



EB request
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• EB request aiming Moriond conferences given in CDM meeting!


• Following the talk/discussion, Action Items to trigger EB:


✓orthogonality checks with signal MC between monophoton-recast and VBF channel 

✓Reply to questions/comments in CDS. 

‣Produce combination results in 1 - 3 TeV. 

‣Understand the 5% discrepancy between the VBF-recast vs raw results in high mass points. 

‣Have draft version of new interpretation results

https://indico.cern.ch/event/1345077/?note=256880#20-dark-photon-combination-eb


Run-3 ggF  searchH → γγd
Khanh, Shu


Recent update in HLRS meeting

https://indico.cern.ch/event/1311257/contributions/5685630/attachments/2761407/4808869/HLRSupdate_28nov.pdf
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Signal generation 
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Preliminary cut-based SR
to suppress events 

with wrong PV 
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TDLI team is getting involved in defining preliminary 
analysis strategy with stat only
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• BDT trained only for mH = 125 GeV for now  still 
ample room for our contribution to here.

⟶



R24 Xbb tagger  calibrationg → bb
Khanh, Changqiao


Recent update in FTAG plenary meeting

https://indico.cern.ch/event/1351168/contributions/5692229/attachments/2761345/4808769/AQPFinalReportv2.pdf
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Code framework 
• Ntuple production using AnalysisTop (R24) and custom event saver code — loose selections applied.


• Histogram files created with Ntuples Analyzers and further selections applied.


• Fit performed using TRexFitter — config file here.

https://gitlab.cern.ch/atlas-boosted-xbb/r24_gbb/NtuplesProduction
https://gitlab.cern.ch/atlas-boosted-xbb/r24_gbb/NtuplesAnalyzer
https://gitlab.cern.ch/atlas-boosted-xbb/r24_gbb/xbbcalibrationfit/-/tree/alsidleyfit?ref_type=heads
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GW+collider inverse problem
Khanh, Shu in collaboration with VQ and Michael


to be honest, not much progress so far
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2-step phase transition with the 2nd step is 1st-order 
EWPT possible to generate GW via bubble collisions⟶
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Important question under investigation: How to statistically 
combine measurements of LISA experiment and collider to 

find the overlapped region in parameter space? 



From ATLAS point of view…
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• Search for collider signatures in real scalar triplet extension model.


• Precision measurements of H->yy ———> information on 


• Z2-symmetry: reinterpretation of long-lived chargino search with a disappearing track signature in the context of the 
triplet model ———> constraints in the model parameter space arxiv:2201.02472

δγγ

Σ± → π±Σ0

• non Z2-symmetry:  reinterpretation of ATLAS search for Z boson pair in 4l final states ———> set limit 
on BR( ) arxiv:2009.14791

Σ0 → ZZ → 4l
Σ0 → ZZ

• Any model as long as it has 1st order EWPT, e.g singlet scalar model: h->aa->4b could be good candidate.

https://arxiv.org/abs/2201.02472
https://arxiv.org/abs/2009.14791

