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Why are Photons important? Cinin H/E
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Ever since Higgs-discovery, it has been used as a probe in Beyond ;' 114 il el d e 1 BN e
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4+ Photons come from two sources: i) prompt photons - produced in hard scattering processes (signal) e Frin =
ii) non-prompt photons - produced abundantly in hadron decays and fragmentation processes (background).
4+ ID variables discriminate against these two “kinds” of photons. Combination of these variables are taken and the ID
values - the value at which the discrimination threshold is kept, are tuned using Genetic Algorithm (GA) for three Isolation
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working points (WP) at 30% {loose), 80% (medium) and 70% (tight) signal efficiency. 4+ Iscalar transverse momentum (p;) of all detected particles within a hollow cone AR = yAn®+ Ag?
of AR radius around the photon candidate.
Study done using Monte Carlo (MC) 4+ Jets will typically have more particles surrounding it and thus, a higher value of Zp;
samples of y-jet with latest pile-up (PU) 4+ Two categories of isolation variables:
conditions i.e. Run 3 conditions (CoM ¢ Particle Flow (PF) Cluster Isolation = calculated based on the energy-deposit
energy 13.6 TeV) for p-p collisions. clusters in the sub-detectors, viz. Tracker (IsoT), ECAL (IsoE) and HCAL (IsoH)
** PF Particle Isolation = calculated after forming particle candidates, Charged
hadrons (IsoC), Photons (IsoP) and Neutral hadrons (IsoN)
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Effective areas (EA) are extracted with 95% contour profile after separating the sor e T B 3 o | ]
samples in seven n-bins g [ MECom n ;-H 1 § g Eone mhint o -
2 Lsn‘i 0.1 *  before PU-correction ) °+l A _| %" B *  before PU-correction M&*H * { ]
Xp-corrected = X - ( p XEAZ + prAl ) %‘- i *  after PU-correction e ] %:* *  after PU-correction ‘....0"” - 8
. . . . g B h g 008_ ... ]
EA2, EA1 - Coefficients of the fitted polynomial < 008 - S P ]
S ] | o ]
+ p,-scales are calculated similarly for IsoE, IsoH, IsoP and IsoN for 0.06 ] 008" -~ i
pr-correction Private Work (CMS Simulation /" Private Work (CMS Simulation) ) i 1 ood i
¢ ¢ == — :;, _;77_::, - 1 05 Lg ~ L S I A B B B T T T \77 0.04 L .‘o i
. . . . . . . — == || - @ C 2/ ndf 358.6/35 | _ 0 Wi 1 7'.." -
+ |D-training for loose, medium and tight is done. Five variables are == ey D 35 0 054792000016 | - _—"m"'e*HHTH' H N o.oawmm“e*’**fé%ﬁ
use d : — 10* g L p1 0.000606 + 9.485¢-06 | | 3 ' R i 7
L . £ 3 = i ] i )
Ginin, H/E, af\d a com!alnatlon of three variables from PF Cluster . 8 : PR VTN VU FUUY P IR I PR VT VRPN FREY PR IR I
and PF Particle isolation 1 e 251 ] P v
- . . . t , 2l - ; : ) ;
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Genetic Algorithm [soE and [soP have linear derendence while
L _ o _ . Q«soﬂ and [soN have quadratic dependence)
4+ Optimization algorithm which is based on the idea of ‘Survival of the Run 3 Photon ID for
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<+ Each variable is analogous to a gene, can take any value ) - - -
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4+ For this problem, fitness score is analogous to background rejection . g = Y g . . g Ry
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4+ The population in the next generation thus, has higher average fitness score. R PO U PP PO VST PR P pﬁgezg;e“ PSR SR S| 1 s SN P SR SN £ T
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