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1. Introduction s
The hadron calorimeter is a key subdetector of the CMS experiment 15 10N\9\8\7\6\5\4\3\2|1
@ Itplaysavital role in event reconstruction o 17 16 = = :
@ Contributes to the identification of leptons and photons 19TFR B
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@ Pulse shape can be extracted with 1ns resolution
@ Reason for the fluctuation in the pulse shape:
@ Nonzero charge reading of the charge integrators,

i—_ﬁ @ Dark currents in the photodetectors are responsible for the fluctuation in the pulse shape

@) Pedestal noise is estimated from the dedicated run when other subdetectors were off.
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2. Existing Methods to Mitigate OOTPU 3. New Methods to Mitigate OOTPU

Method O: Osor Method 3: Osor
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 Subtract the average pedestal from the SOI @ Assumed afixed ar.rlval tume f(?rthe pulse
@ Use only three TSs in the algorithms

@ Iterative minimization algorithm to solve a
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* Correctit for using a multiplicative factor to

incorporate the energy outside of the two TSs Q50141
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 Method works very well for RUN1 with 50ns PYSIEHT OTANEAr EqUATONS .
bunch-crossing spacing /QIE measurement }ulse amplitude
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Pulse amp@e Su} of amplitude /Sh'iftin arrival time of TS E 7E u Energy ) Run 316944 LS 20 Event 1241275 12 Il’\lu1§e S_ha[()i((ei u;lct. aﬂrle tl(;onsaclisered
E E_ SOI-3 (0.4 GeV) |Eta 11, IPhi 2, Depth 1 . Nolsels a ed wi ep eunct_
Ns—1 (A; — #.)2 2 (t; — <f>)2 (ped — (ped>)2 oF =sc>|-1 Eo.a GeV) % . Unct. covariance
2 Z i Z ] 55 []S01(9.2 GeV) Pulse templates matrix matrix
X = 2 2 45 []SOI+1 (0.6 GeV) \ T
= S A ~ped RSy c[yby—d] ¥ i
= + . e — 1 . — —
combine unct. SD in arrival time SD in pedestal 25 5 Uncertainty A ; it ; it
* Used during 2016-2016 for oftline reconstruction ;_ QIE measurement vector
 Has large computation time -> cannot be used HLT b2 e sample Minimize y? iteratively
4. Performance of Algorthms
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Standard deviation in the fit is dominated by HCAL resolution response MAHI is the best performer at the
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AT U5 Consistency Conclusions
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@ Theresidual difference : ? detector
X o L offline FI5S R HLT due to its long reconstruction time
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HIT (online ET* - offine EF')  offine E7* twas the preferred local energy recontraction algorithm during Run 2



https://cms.cern.ch/iCMS/analysisadmin/cadilines?id=2539&ancode=PRF-22-001&tp=an&line=PRF-22-001
https://iopscience.iop.org/article/10.1088/1748-0221/15/10/P10002
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