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Introduction

@ Anomalous magnetic moment: ay =

(8=2)e
2
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@ Precision measurement of QED, electroweak, and QCD

e BSM:

e ay as one of the best tests for lepton compositeness.
o Corrections of O(——"t—)

e SUSY corrections of day ~
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Observation of vy — 77 in PbPb

= 280 times more sensitive to BSM than a,
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.141801
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Heavy ion collisions at LHC

@ 3 periods of heavy ion collisions during Run2
e Ultraperipheral Collisions (UPC) of PbPb at \/sxn = 5.02 TeV
o Elastic & diffractive

@ Small energy deposit at the Hadronic Forward (HF) calorimeters at
3<In <5

CMS Integrated Luminosity Delivered, PbPb+pPb
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o di-7 photo production in UPC events of PbPb
o di-7 production cross section ~ Z4 &

@ Cross section and 7 kinematics sensitive to a,
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.113008
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.113008
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e Extracting the number of signal events (Nqignal)
@ Measuring a fiducial cross section for the vy — 77 process
e Putting limits on a;

CMS Experiment at the LHC, CERN
Data recorded: 2015-Dec-06 21:41:27.033612 GMT
Run / Event / LS: 263400 / 88515785 / 849

signal candidate from 2015 data
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@ Trigger: 1 muon + 1 track in the pixel detector + no Hadronic
Forward (HF) calorimeter activity on one side
o Leading HF tower < 4 GeV

e Keeping events with exactly 3 charged pions (N.y,) and 1 muon

Object ‘ Criteria
pT > 3.5 GeV for |n| < 1.2
. pr > 2.5 GeV for 1.2 < || < 2.4
pr > 0.5 GeV for leading 7+
mE pT > 0.3 GeV for (sub-)sub-leading 7+
In| < 2.5

T3prong p¥5 > 0.2 GeV & myr < 1.5 GeV
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e Binned maximum likelihood fit on the distribution of A¢(7,, T3prong)
o ABCD background + MC signal (free scale) — data

o Postfit signal events: 77 £+ 12

@ Observation significance well above 5o
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reconstructed events

° efﬁciency (6) from MC = gen events within acceptance phase space

° € =T8.5% CMS PbPb - 404 ub™ (s, = 5.02 TeV)
® BRy3prong = 5.06 % PbPb(yy)—Pb Pt

o L =404.3ub!

° Nsignal =77

L. Beresford and J. Liu,
Phys.Rev.D 102 (2020) 113008

H_"_H Data, 4.8 + 0.6(stat)  0.5(sys)ub
22

Nisignal
Ofiducial = Lx%gRaxe s

5 M. Dyndal et al.,
“ Phys.Lett.B 809 (2020) 135682

10

6 7 . _8 9
o(yy—>1T) [ub]

Tfiducial = 4.8 + 0.6(stat) + 0.5(syst) ub
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Syst. Uncertainty Source Uncert. (%)

|
Muon scale factor ‘ 6.7
Luminosity measurement ‘ 5.0
Pion scale factor ‘ 3.6
MC sample size (bin by bin) | 3.0
MC sample size (efficiency) ‘ 1.1
HF scale effect on background shape ‘ 0.9
7 lepton branching fraction measurement ‘ 0.6
Effect of high N, on background shape ‘ 0.2
Total 9.7
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e DELPHI's 68% CL limit on a, is (—3.5 < a, < —0.1) x 1072

@ Using the theoretical calculation of 0,47 as a function of a, this
analysis puts a 68% CL limit of (—8.8 < a, < 5.6) x 1072

@ Projected CMS limit for Run3+4 is (—1.8 < a, < 1.5) x 1072

DELPHI, ee-e(yy - tr)e
68% CL, Eur. Phys. J. C 35 (2004) 159

(*) (*)
CMS, PbPb-.Pb (VY =T, T3prong PP
68% CL, 0.4 nb*

‘ CMSPhase 2 Projection Preliminary
i PBPD - Pb(yy - T T PD”, 68% CL, 13 nb®

Based on rate-only-analysis, assuming 4% uncertainty
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https://arxiv.org/abs/1908.05180
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o First observation of the tau pair production in heavy ion collisions.
@ Measured the fiducial cross section of vy — 77 to be
Ofiducial = 4.8 = 0.6(stat) £ 0.5(syst) ub
@ This analysis (CMS-HIN-21-009) puts a model-dependent limit of
(—8.8 < a, < 5.6) x 1072.
@ Accepted by PRL

@ Ongoing analysis with a larger dataset & extra channels
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https://cms-results.web.cern.ch/cms-results/public-results/publications/HIN-21-009/index.html
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Current best measurement at DELPHI, using 1997-2000 LEP2 data.

@ ee - ee+1TT . .
e 77 — e + (u or hadron) B
@ Cross section is sensitive to a;. > .
@ Cross section:
o Observed: 429 + 17 pb T
e

o Predicted: 447.7 £ 0.3 pb
e —0.035 < a, < —0.001 (1o level)
e SM: a, = 0.00117721(5)

YAVAVS
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@ Background is estimated in a data-driven method called ABCD.

@ Background in D; = Bi;_ci

e bin by bin
o Assuming factorization
o Negligible signal in CR
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