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This session

Description

1) Photon induced lepton pair production. _

2) di-photon analysis probin

to qq state and TMDs.
3) mu mu + gamma (Louis) Qh -




- I
Introduction of METU Ankara group b el@dn's

My alma mater institute. ﬁ ﬂ E

‘d f b\w}'-‘;"

Group is currently being restructured under /\\
supervision of Prof. Ozpineci.

1 PhD and 1 MSc student are currently
involved in this analysis effort

1PhD and 2 MSc joining very soon +
possibly some other researchers in a near
future

A picture from summer visit
and discussion session in
Ankara



Idea 1: di-photon final state

Studying the di-photon final state
Potential to probe QCD ISR effects — TMDs
Several trigger options exist:

Single Photon triggers: Mainly for higher masses (myy)

Di-photon triggers: Standard H (125), special low mass triggers (as used
in low mass search’)—> down to 25 GeV of pT 2025.

Full list of photon triggers that | extracted are (2024 run 285142) here
Can be a fast track measurement with standard object.
In-line with our groups expertise of TMD related phenomenology

1:CMS HIG-24-014: low mass diphoton search [cadi]


https://docs.google.com/spreadsheets/d/1yboJWwEMViMaE1s5PZPIZRel1aPtdXlX0AMpjLtvs8k/edit?gid=0#gid=0
https://cms.cern.ch/iCMS/analysisadmin/cadilines?id=2826&ancode=HIG-24-014&tp=an&line=HIG-24-014
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Idea 2: photon induced dilepton production

— ATLAS, CMS and LHCb have g g _ i

several photon induced results in I, Bl g —signal

WW, yy final state. 2 2o —om

— Recent CMS result in di-tau final ~ §°7F| S

state, observation of the process and ‘Ho-a;g «

measuring g-2 anomalous coupling. 3 o

[SMP-23-005] o

— ee and mumu final states are not i |

covered. Differential measurement in s ,&gopf;naﬁ;y A SR ° %7 ,f;track:"

mass of dileptons not done (yet).
Two main
observables to
separate
signal from
other
processes

L.Thomas talk L. Forthomme talk



https://indico.cern.ch/event/950506/contributions/4019298/attachments/2111684/3552238/photoninduced-forthomme.slides.pdf
https://indico.cern.ch/event/950506/contributions/4020321/attachments/2111666/3553239/PIstudy.pdf
https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=SMP-23-005&tp=an&id=2726&ancode=SMP-23-005

ldea 2: photon induced dilepton production pitre

— |nitial studies show that a
differential measurement is
feasible (here only 2017 data)
— Can benefit from the
improvements from di-tau

» CMS Work in progress UL2017, 41 ol
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https://indico.cern.ch/event/950506/contributions/4019298/attachments/2111684/3552238/photoninduced-forthomme.slides.pdf
https://indico.cern.ch/event/950506/contributions/4020321/attachments/2111666/3553239/PIstudy.pdf
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Outlook m

METU group is already engaged towards gg->Il analysis

Learning the shears package, using LLM to scrutinize — can be very helpful
for the group

Room for other physics problems, sharing same framework(s), carrying out
important measurements

Always room for new people/groups.



Diphoton cross section values
— Obtained from MC: [pb]

Catalog2018 GGToMuMu_Pt-2_MII-10To30_EI-El.txt:* sample xsec: 1.139e+01
Catalog2018 _GGToMuMu_Pt-2_MIl-10To30_Inel-El_El-Inel.txt:* sample xsec: 1.052e+01
Catalog2018_GGToMuMu_Pt-2_MII-10To30 _Inel-Inel.txt:* sample xsec: 1.040e+01
Catalog2018 _GGToMuMu_Pt-2_MII-30To50 EI-El.txt:* sample xsec: 6.716e-01
Catalog2018 _GGToMuMu_Pt-2_MII-30To50 _Inel-El_El-Inel.txt:* sample xsec: 8.958e-01
Catalog2018_GGToMuMu_Pt-2_MII-30To50 _Inel-Inel.txt:* sample xsec: 1.171e+00
Catalog2018_GGToMuMu_Pt-5 MII-50To200 EI-El.txt:* sample xsec: 2.473e-01
Catalog2018_GGToMuMu_Pt-5 MII-50To200 Inel-El_El-Inel.txt:* sample xsec: 3.694e-01
Catalog2018_GGToMuMu_Pt-5 MII-50To200 _Inel-Inel.txt:* sample xsec: 5.615e-01
Catalog2018_GGToMuMu_Pt-5 MIl-200To1500_EI-El.txt:* sample xsec: 5.636e-03
Catalog2018_GGToMuMu_Pt-5 MII-200To1500_Inel-El_El-Inel.txt:* sample xsec: 1.110e-02
Catalog2018_GGToMuMu_Pt-5 MII-200To1500 _Inel-Inel.txt:* sample xsec: 2.173e-02
Catalog2018_GGToMuMu_Pt-5 MII-1500Tolnf_EI-El.txt:* sample xsec: 3.813e-06
Catalog2018 _GGToMuMu_Pt-5 MII-1500TolInf_Inel-El_El-Inel.txt:* sample xsec: 8.786e-06
Catalog2018_GGToMuMu_Pt-5 MII-1500TolInf_Inel-Inel.txt:* sample xsec: 2.023e-05




