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Ultra-peripheral collisions

e |n ultra-peripheral heavy-ion collisions (UPC)
photon-photon interactions can be observed
what opens completely new research
opportunities

e | arge electromagnetic (EM) fields associated
with relativistic ions can be considered as
fluxes of photons ( they scale with ~ Z2)

e This is described in a Equivalent Photon
Approximation (EPA) formalism VE—C (l )
e Using EPA, the cross-sections for the reaction

are calculated by convolving the respective

photon flux with the elementary cross-
section for the process
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* Exclusive dilepton production is one of the fundamental processes in photon-photon interactions

e Precision measurements expected with 12k-30k events

* |tis a benchmark process for other photon-induced processes

e Possible reduction of systematic uncertainties (e.g. in measurement of the
T-lepton anomalous magnetic moment)

e |[mportant background (e.g. dielectron production in light-by-light scattering)
e Also important for performance studies with a tag-and-probe technique

e This talk discusses several new measurements of dilepton production performed by ATLAS

Collaboration in UPC PbPb at 5.02 TeV: Pb Pb
* Exclusive dimuon production: -
Phys. Rev. C 104 (2021) 024906 X e /T
2

o EXxclusive dielectron production:
ATLAS-CONF-2022-025

e Exclusive ditau production: k1
arXiv:2204.13478 et/ut/tt

Pb Pb
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.104.024906
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-025/
https://arxiv.org/abs/2204.13478

Models - two different approaches

There are two generators commonly used to simulate exclusive dilepton production:
STARIlight and SuperChic

They implement different approaches in calculation of the cross-sections

None of them simulates a FSR contribution

In STARIlight formalism photon spectrum is calculated in impact parameter space,
Comput.Phys.Commun. 212 (2017) 258-268

deN/dkidke = [ o db. [, db,nik,, bniky, b,) P, (b) (1 - P,b)

dilepton pairs are
not formed within
either nucleus

beam projectiles do not
interact hadronically
(Glauber calculation)

Probability of forward
neutron topology

In SuperChic formalism different implementation of the non-hadronic overlap condition of the Pb
ions,_SciPost Phys. 11, 064 (2021)

ON,N,—N, XN, =fdx1dx2n(x1)n(x2)6ﬁ,_,x

dz‘liL qi 2 xi2 2
n(x;) = f qiz, P (1—x;)Fp(Q7)+ ?FM(Q,-)

| 2 2.2
i q;, + X; my Ximy

SuperChic includes survival and polarization effects at amplitude level, but not forward neutrons
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https://doi.org/10.1016/j.cpc.2016.10.016
https://scipost.org/SciPostPhys.11.3.064

ATLAS detector

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

* Large general-purpose detector
with almost 41t coverage

e n = - log(tan(6/2))

e Inner detector |n|<2.5

Muon system |n|<2.7 (trig. 2.4) .

Calorimetry out to |n|<4.9

Zero-Degree-Calorimeters
capture neutral particles with

In|>8.3
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
ALFA AFP ZDC LUCIDATLASLUCID Z/DC AFP ALFA
) —
— > 3> > ¥ e T =4 — <—- —~:
1 Beam 1 | '\, S - ’ R eam 2
Q7 Q6 Q5 Q4D2 D1 Q3Q2Q1 interaction Q1Q2Q3 D1 D2Q4 Q5 Q6 Q7
point
< 140 m > 140 m >
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Event characteristics

* Exclusive dilepton events are characterized by :

e Two low-pTt opposite sign leptons (of the order of a few GeV) and otherwise
empty detector

tiit:i_eggcpkmduced vy — ete- event candidate

in azimuthal angle ATLAS o i ox oo
(described by low EXPERIMENT 2018-11-09 07:56:44 CEST P’ = 7.4 Ge

dilepton transverse
momentum, pt )

 ATLAS was optimized

to detect high-energy /B ﬁ?’ J\
particles - low kinematic .
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayRun2Physics#Display_of_a_candidate_event_run

Data & event selection

Dimuon analysis is
st on20re | ATLAS

EXPERIMENT
Pb+Pb data |
vy — wtu- event candidate

Dielectron analysis
IS based on 2018
Pb+Pb data

Run: 287038
Event: 71765109
2015-11-30 23:20:10 CEST

Slightly different
fiducial selections wone R Poerb 500 1oy

muons electrons
Int. Lumi [nb-1] 0.48 1.72
pr> 4 GeV 2.5 GeV
Inq < 2.4 2.5
my > 10 GeV 5 GeV
p2< 2 GeV 2 GeV
N of events 12k 30k
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Background sources

* Several background sources are considered:

e dissociative production of ¢¢— pairs - estimated with data-driven method (template
taken from LPair/SuperChic4+Pythia8 in pp collisions)

e Upsilon(nS) production - estimated with STARIight+Pythia8 MC samples (only in
dielectron measurement)

* exclusive ditau production - estimated with STARIlight+Pythia8 MC samples (only in
dielectron measurement)

Pb Pb Pb Pb
Pb Pb

e/ e

& : v v N xa

8

ki ky ko et/

€+/ﬂ+/7,'+ €+/,Ll+/7:+
\
Signal (LO) Signal with FSR dissociative background
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Signal categories - ZDC selection

e |n selected events one

can identify several ATLAS o A_0nOn

PbPb(yy) — w'w(Pb Pb") T\
processes that should p, >4GeV, | <24
present different activity m,, >10GeV, p, <2GeV 7. 7P

in the forward region:

e Signal events: for both @
LO and NLO process ions % 10°
stay intact O

e Background events with 0
lon dissociation: photon
Is emitted from substructure

of one nucleus (or both nuclei) é}% 2 2
./ 5\
* Events are divided into 3 classes based on TGI/) %"

the signal in the Zero-Degree Calorimeter (ZDC),
which describes forward neutron activity

* The association between given ZDC signal and given process is nontrivial due
to possible ion excitation and presence of EM pile-up
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ZDC fractions

* The fractions of events in each ZDC class are affected by the presence of EM
pile-up

e The probabilities of single and mutual dissociation (ps, pm) are determined using
the same method both in dimuon and dielectron measurement, with ps, pm values
calculated for given data taking period

e The fractions are determined in 4 bins in mee and 3 bins in |yee| and corrected for
dissociative background contribution

* Presented results are obtained using data

Observed fractions Corrected fractions
- ﬁ),n()n — - (l o ps)(l _ pm) 0 Oq - ﬁ)n()n -
f),(n()n = 21).8'(1 —Ps —Pm T ]7m[7s/2) (l o ps)(l o pm) 0 an()n
_f)z'nxn_ i Pm t p.% Pm + Ps — PmPs ld _anXnd
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fOnOn fractions - dielectrons

The OnOn category should in
principle be very pure, at least in
terms of dissociative background

To select OnOn sample, events are
required to have low energy
deposits in the ZDC (below 1 TeV
on each side)

There is no ZDC simulation in the
MC samples, so a dedicated
approach, correcting also for EM
pile-up is used

To be able to compare data with
the prediction, the weight is applied
as a function of truth variables for
the MC samples

=k ATLAS Preliminary

- i 1.6<ly_|<2.4

! N
e e o0t te e e oo tetetetetetetetete s . e tetetetetetetetetetetetetetetetetedededelede

0’0.0.0.0‘0‘0‘0‘0‘0‘ 0%%%6%%%%% % % %%
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Pb+Pb |s,=5.02 TeV, 1.72 nb”

‘e Iyeel<0.8
SH O.8<Iyeel<1 .6
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M, [GeV]
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fXn0On and fXnXn fractions - dimuons

c 0.6
¢ The fxnon and fxnxn fractions are compared with the X porbiy) - (e po’y ATLAS 1
STARIight predictions R O .
‘ls>< 0.4 QO Data (raw) [] Data (raw)
' | @ Data(corr.) M Data (corr)
e STARlight predicts systematically higher fxnon and fxnxn ':'CS)TAR"QN (L STARINt
fractions |
02F @ I o -
£ o
- . . o
* The probability of producing a given ZDC category = —
depends on the value of the impact parameter, b A E :
(based on the Coulomb excitation probabilities ~ 1/b2) | | y |
uu
e With different selections on the ZDC topology, g 06 | —
. — . — . — x i
we prObe different : Annu. Rev. Nucl. Part. Sci. 2020. 70:323-54 k.é ly WI <08
ranges of dilepton £ ol
mass and impact |l o # -
parameters, as S i o ® 1
= 0.5 STARLIGHT m ]
photor? fluxes o LHC beam energy 02 @ 1 -
vary with b — 0non _ - ¥
—— XnOn | - | H
i — XnXn | E w
RRTe 102 P 10 20 30 40 50 60
b (fm) muu [GeV]
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https://www.annualreviews.org/doi/pdf/10.1146/annurev-nucl-030320-033923

Dimuons
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Dimuons - efficicency corrections

w
w

+ '
. . S 0.1 ATLAS ® Data — S 0.1 ATLAS ® Data —
o o
Slngle—muon L1 trlgger > Pb+Pb 5.02 TeV,0.48 nb”"  [___] Simulation > Pb+Pb 5.02 TeV, 0.48 nb"  [__] Simulation
. . . = otenOpp) o ot OO
efficiencies are derived 2 PoPbiyr) = Wi (PETRE") -t PoPbyy) = WP RE")
pa <

using the minimum-bias
data as a function of gny,
and pt

0.05 0.05

The results are cross-checked | | _
with tag-and-probe method T T T
using signal muons m Y

The total trigger efficiency is derived as: et =1 — (1 — er(y*))(1 — et(-n"))

The typical trigger efficiency is 93% at my, <20 GeV and |y | < 1, and increases to 97 % at
myu> 40 GeV and |y >1.5

Good data to simulation agreement already after applying trigger correction

The reconstruction efficiency is based on simulation, corrected with data-driven factor
derived using tag-and probe method

The impact of correcting for the reconstruction efficiency is about 40-50% for my, < 20 GeV
and |y,u| < 0.8, decreasing to 15% at larger values
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Dimuons - background

P(a,mﬂﬂ ’yﬂﬂ)z(l_ fdiS)PEPA(aamM//l J’MM)"‘ fdiSPdiS(aamMﬂ 7y//l//l)
e Based on number of neutrons

E 105 |A|TLAISI T I I IOIO T I T T T | :a. E 105 IA;LAfsl T I T T T ' IXIO T | T T T I
N non . non
detected in ZDC, events are 2 s2Tev0den’  0<m<mee | 02 Tev, 048" 1<y <20 Gov
. . 10° PbPb(yY) = 1 " (PbPb) lV |<0.8 10° PbPb(yy) — ' (PbPb) |y | <08
Categorlzed N Onon, XnOn and XnXn _% f,, =0.001% 0.003 ¢ Data _=I _% f, = 0.077 £0.009 ¢ Data
~ ] ~ —— Total
C | asses [2 —— STARIight+Pythiag | D 5 S STARIight+Pythia8
QC) E qC) —— LPair (dissociative)
> >
L L

1 10° XnOn

10°E

* The differences between these :
classes are strongly pronounced in 10
acoplanarity distribution

1 = 1
1 1 1 1 1 1 I 1 1 1 I I ' I I E 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
0 0.02 004 006 008 0.1 0 002 004 006 008

0.1

e The data is compared with o (= 1-A¢l/m) o (= 1-la¢l/m)
STARIight+Pythia8 simulation for yy R i I T T M A e e
— u+u- process with FSR and LPair L ey G_ 0 T
for dissociative events (for pp oo ¢ : £ T

—— STARIight+Pythia8
—— LPair (dissociative) 3

XnXn ] 10

—— STARlight+Pythia8
—— LPair (dissociative)

Inclusive ZDC

10° 10°E

collisions)

Events / bin width
Events / bin width

* The simultaneous fit is performed in
all ZDC topology classes to estimate
fraction of dissociative events
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Dimuons - results

e The cross-sections are measured as a function of several kinematic

variables as:
Bin migration’—\ /‘ Background from dissociative events
douy _ Cmig y (1—fais)
Muon kinematic variable dX L E E Reconstruction and trigger efficiencies
<~ M int eyents MK T““\_/ 99

e Measured fiducial cross section is:
o = 34.1+0.3(stat.)+0.7(syst.) ub,

compared with 32.1 ub from STARIight and 30.8 ub from
STARIlight+Pythia8
* The systematic uncertainty is dominant

e Differential cross-sections are determined as a function of |yuu|, My,
lcos 6%, kmin and kmax in the inclusive sample

e Additionally the acoplanarity distribution is unfolded after selection data
from OnOn category
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Dimuons - results

e The cross-sections are presented as a function of absolute dimuon mass in 3
rapidity slices

e Data is compared with STARlight MC simulation of yy — u+u- process w/o FSR

* The overall shape

3 3 3
; 1 O T T T LI B s | o o ;! 1 0 T T T T o T o T ; 1 0 T -(‘) o
. 8 ATLAS PbPb(yy) — u'w(Pb 'Pb"’) 8 ATLAS PbPb(yy) — w'w(Pb 'Pb'’) 8 ATLAS PbPb(yy) — u'w(Pb 'Pb"’)
S 5.02Tev0.48nb"' p_ >4GeV,In <24 S 5.02TeV0.48nb"' p_. >4GeV,In <24 S 5.02Tev0.48nb"' p_ >4GeV,Inl<24
= T,u nw = Tu uw = T,u nw
= p. <2GeV ly 1<0.8 = p. <2GeV 08<ly I<16 — p. <2GeV 16<ly <24
% 1 0 T, un [ i 1 0 T,up up % 1 o T, un [
I | d . b d IS @ Data (bkgr sub.) S @ Data (bkgr sub.) IS @ Data (bkgr sub.)
We eS C r I e 2 [CJsTARiignt 2 [JsTARiight 3 [JsTARiignt
© © ©

out to the highest
masses in the
available event

sample

* Some hints of
decreasing S + ............. :
ratio for larger my, | t §

[ : [ i3
05_+ ......... — 05_ ........................................ e 05_ ......................................... —]

20 30 4050 10? 2x10° 20 30 40 50 60 20 30
m,, [GeV] m,, [GeV] m,, [GeV]

Ratio (Data/STARIight)
—@ 1 [
Ratio (Data/STARIight)

3
®
.‘.
-
§+|
¢
Ratio (Data/STARIlight)
R
4
.
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Dimuons - results

* The cross-sections are presented as a function of absolute dimuon
rapidity in 3 mass slices

* Data is compared with STARIlight MC simulation of yy = utu-

process w/o FSR

* Good agreement
Is found in central
region of rapidity
distribution (small
lyuul),but data to
simulation ratio
Increases
with |yl

A. Ogrodnik

Ratio (Data/STARIight)

dofdly,, | [ub]

30

L 5.02 TeV 0.48 nb”' p,,>4GeV,In|<24
- 10 < my, <20 GeV pTuu <2GeV
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10
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[] sTARiight
@

............
1.5- ..........................................
. +++
- -@- _._'."'."'.'
1f.-".'-._-.- ...........................
0_5- ............................................
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!

Ratio (Data/STARIight)

do/dly | [1b]

5.02 TeV 0.48 nb™' P, >4GeV.In <24
[ 20 < m,, <40 GeV P, <2GeV
@ Data (bkgr sub.)

[] sTARiight

Ratio (Data/STARIight)

do/dly,, | [nb]

0.6
| 15.02TeV 0.48 nb’” P, >4GeV,In|<24
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Dimuons - results

 The shape of the |cos 67

. —. [T —_ 40prrrrer e e
— an n(é IS "er | ATLAS i ‘o> | ATLAS o _
@ [ PoPby) = u'w(PePo") @ POPD(yy) — ' (Pb"'Pb")
. . O 5.02 TeV 0.48 nb™ s} 5.02 TeV 0.48 nb™
T 60 — RS -
| u | S p, >4 GeV, In <24 2 39 p, >4 GeV, In <24
S pT“ <2GeV,ly I<24 o i pT’MM <2GeV,ly <08 N
" L 10<m,, <20 GeV - [ 10'<m,, <20 GeV
requirement of n,| < 2.4 [ @ 0m i @ 0m by
H - | [JSTARIight 2.0 L [JSTARIight 2.0

40p 20

10

* Thus, this distribution
may be affected by the '

mismodelling observed ¢ g T
at large |yl e 1B b :
S §
.:g 1_'? “"“““'“‘ ¥ TREE - % 1*. . ¢+++¢”¢¢ ¢‘¢.¢ e -
o T *

* Limiting the data with : _ | :
vl <08improvesdata T + oo +
to simulation agreement (gl S
in |cos 67| cos 1, cos 1,
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Dimuons - results

= 10°E . -
e Cross-section as a function of E :Z? ;
acoplanarity was measured in 3 -
the OnOn category, to limit the o f%i%fvmg*z‘m f
influence of dissociative ik +§f;?§g}'}
background 0 = g
R . T

o (= 1-IA¢l/x)

* The acoplanarity peak is not
perfectly described by the
STARIlight model

1.5— —

e Adding FSR in the modeling

STARIight(+Pythia8) / Data
T
10
—
|

- o

- - +

L PbPb(yy) — u+u'(Pbe) 4
0.5 5.02 TeV 0.48 nb™ + ]

Improves the description of e
the tail N +.‘°’.”*.F"?“‘.’.D..‘. e
107 107° 1072 107"

o (= 1-A¢l/x)
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What can we learn about initial photon fluxes?

e The muon kinematics can be used to estimate initial

. S’ 10 EF I o=

photon energies 3 = ATLAS -3
S E PbPb(yy) — w'w(Pb'Po™y ]

Ex - 5.02 TeV 0.48 nb” _|

. L L g E P> 4GeV, n | <24 E
kmln,max — (1/2)m‘uueXp(——yuu) <§ n . ggfg;mzaxeeV, My > 10 GV

% 107" = O Data k,,, =

* The cross section is presented as a function of © E R s
maximum and minimum photon energies 102k -
e The comparison with STARIight calculations shows 10° =
that the predictions are correct in intermediate region - -
5-20 GeV, but there is a disagreement between the 10 | | i =
data and MC for lower kmin and higher kmax = Raauy . .-| d 3
- - 2 | _

- édn“*;k; (full)/édrr"h‘ d(,:u>n,‘)’ m — 5.02 TeV 3::: 1.6_ i

CITJ - _

1.3 } I B 7

o g 14r 1 .

“"|' SuperChic , SciPost Phys. 11, 064 (2021) o i + |

1.2 T _ _

- T 12— -
LL)——L__ S ++ _

: bl |

1.05 L I i %% L R ]

Lt I"min B— B + ]

0.95 kmax 0.8_"""| Ll bl Ll L .—

| 10°
1 10 100 K min.max [G€V]
kmiu,nmx [GCV]
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Dielectrons
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Dielectrons - efficiency corrections

P . - Y T Y 1 r rrrrrrr T Y Y T I
Trigger has been carefully : F ATLAS N T
optimised between 2015 and s - * i
2018 data taking campaigns o 08: -

m N e R
k=) -

* Total trigger efficiency is used to = . 1 i

: ST o 06 e Data 2018, 1.7 nb i
reweigh the MC distribution: % - : Fit to 2018 data .
€T = EL1 * EpPixVeto * EFCalVeto 0.4 12018 Stat. @ syst. -

, . : - o Data 2015,0.5nb" n

o - - : ~
Pixel-veto efficiency is measured as 02 em Fit 1o 2015 data =
a function of the dielectron rapidity - 2015 Stat. @ syst. E

. . " ) S T S W | PR SR
and is just over 80% for |yee| ~ 0 . 0 ” y
and falls to about 50% for |yee| > 2 ET+ET"*" [GeV]

e Tag and probe method used to derive electron efficiency in data and MC simulation

e Electron reconstruction efficiency ranges from about 30% at pt=2.5 GeV to 95% above
15 GeV, PID efficiency flat in pt, and vary weakly with n in range between 80 and 90%

* Ratio of the full reconstruction efficiency in data to that in simulation is defined as the SF

A. Ogrodnik Exclusive dilepton production in UPC PbPb collisions with ATLAS



Dissociative background

The background samples for single
dissociation from SuperChic4+Pythia8
are used instead of LPair

The fits (binned fits using RooFit) are
done in 4 bins in mee and 3 bins in |yed,
separately for OnOn, XnOn and XnXn
classes, the inclusive result is their
weighted sum

Ditau contribution, at the level of 0.1%,
Is included in the fitted background
fraction, due to similar shape of
acoplanarity

Several sources of systematic
uncertainties are considered, most
Important are:

* Data OnOn instead of MC
e Adding double dissociation

A. Ogrodnik
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Background - upsilon

* The background from Upsilon(nS)

o L L B [rrrorrrorT [T
- : : o) ATLAS Preliminary
de_cays to dllelectronslls estimated 2 o0 (5,25.02 TeV, 1.72 nb” —
using STARIlight+Pythia8 = - e Data 2018 S
fe) B [JSTARIight+Py8 yy— e*e” 7]
~ B ... SC4+Py8 dissociative e'e” |
" 12) S 7Z2Y(nS) — e'e, yy— v
) UpSII.On 18, 25 and 35 are GCJ 106 = * ° IVIC stat. @SYSI.Yunc. E
considered > - .
L B i Lo ) _
e The acoplanarity distribution for M
this background is peaked at 0 and % 77 .
should not influence the
background fit for dissociation
O
e |n total Upsilon background is at %
the level of 2.4% and is important £
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Detector-level control plots

e The data sample is ~93% pure, with about 10% more counts in data than in the MC prediction
* The difference is higher for masses in range 10-20 GeV and pr in range 5-10 GeV

* The dissociative background is plotted using shape from the MC and using integrated
background fraction
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Detector-level control plots

e The data sample is ~93% pure, with about 10% more counts in data than in the MC prediction

e The difference rises slightly for larger absolute rapidities, the data/MC ratio is almost flat in |cos 6%,
but drops for higher |cos 6|

e The dissociative background is plotted using shape from the MC and using integrated background
fraction
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Systematics

e Systematics considered in the cross-section measurement:

e Variations of electron reconstruction and identification efficiency (on average
9-10%) and trigger efficiency (on average 2-3%)

e Variations of energy scale and resolution (on average 0.5%)
e Up and down variations of background contribution (on average 0.5%)
e Luminosity uncertainty (2.0%)

e For differential measurement - uncertainties related to unfolding (mostly within
the 2-3% range but exceeding this value in some bins, up to 5%)

e MC non-closure (split sample test, also used to optimize number of iterations)

e Data-driven non-closure

* Two-dimensional effects on unfolding
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Integrated fiducial cross-section

. _ _ S Ndata o kag
The integrated fiducial cross-section is calculated as: o =
C-A-L
It is measured with respect to the truth particles at the Born level (before the FSR)

The C factor is calculated as ¢ = N%““O 2> GeV
Nz]\%,trmh 2.5
The A factor corrects for the exclusion of the crack region 5 GeV
(and extrapolation from |ne| < 2.47 to |ne| < 2.5) ) oy
e

The integrated cross-section is calculated in fiducial region determined by the event
selection

Besides mentioned reported below stat+syst uncertainties, there is 4 yb lumi uncertainty

STARIlight SuperChic

o (x(stat+syst) unc.) [ub] omc [pb] o/omc  omc[pb]l o/omc

0.087 0.878 215.0 i;g 196.9 1.09 235.1 0.91
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Breakdown of systematics

* For small masses the dominant systematics come from electron reconstruction and
identification efficiency (about 10%), other systematics mostly below 5%

e For |yee| dominant systematics come from electron reconstruction and identification
efficiency (from 9% up to 15% in some bins), other systematics mostly below 5%
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Dielectrons - results

e Good agreement with STARIlight and SuperChic is observed,
differences in the same regions as in detector-level plots

 Results for mass compatible with dimuon measurement
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Dielectrons - results

 Good agreement with STARIlight is observed, differences in the same regions as
In detector-level plots

o Agreement with SuperChic is better than with STARIight in |yee]
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Dielectrons - results OnOn

 Two lines for predictions show the predicted cross-section with
fonon Varied up na down
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Dielectrons - results OnOn

 Two lines for predictions show the predicted cross-section with
fonon Varied up na down
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Ditaus

A. Ogrodnik Exclusive dilepton production in UPC PbPb collisions with ATLAS



Ditau events
ATLAS N ] ATLAS .. ..

EXPERIMENT EXPERIMENT 2018—. .59:14CEST

Event: 3305670439

¢ u + 3 tracks -

u+ 1 track

/ ATLAS ..

' EXPERIMENT 2018-11-10 00:46:51 cest
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Observation of exclusive ditau production, t-lepton g-2

Based on 2018 Pb+Pb data the exclusive ditau production was observed by ATLAS experiment

Events classified based on the charged t-lepton decay products

Events triggered by muon triggers
Using only On0On configuration, based on ZDC

Dimuon control region (yy — pu events) used
to reduce systematic uncertainty from the
photon flux

The value of t-lepton anomalous magnetic
moment, a. is extracted using a profile
likelihood fit using the muon pr distribution

The best fit value is a; = —0.042, with the

corresponding 95% CL interval being
(—0.058, —0.012) u (—0.006, 0.025)

The result is largely limited by statistics

OPAL 1998
L3 1998

DELPHI 2004 —=——@——

ATLAS
Pb+Pb \'s,,=5.02 TeV, 1.44 nb

u1T-SR ———-—.—— @ Best-fit value
— 95% CL

ue-SR  ————

Combined e

Expected  ———

! ] ! ! ! ! I ! ! ! ! | ! ! I ! ]

-0.1 -0.05 0 0.05 0.1

Constraints similar to DELPHI (EPJ C 35 (2004) 159)
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https://link.springer.com/article/10.1140/epjc/s2004-01852-y

Summary

The exclusive dilepton production was measured using data collected in 2015 and 2018 with
the ATLAS detector

Dimuon production was analysed in fiducial region defined by:
p> 4 GeV, |yl < 2.4, myu > 10 GeV and pmr < 2.5 GeV

Dielectron production was analysed in fiducial region defined by:
pt> 2.5 GeV, |ne| < 2.5, mee > 5 GeV and pree < 2.5 GeV

Despite slightly different definitions of the fiducial region, the conclusions from dimuon and
dielectron measurements are consistent

Importance of the FSR contribution which is missing in STARIlight and SuperChic
Thanks to the ZDC, activity in the forward region could be measured
* This should provide constraints for impact-parameter dependence of dilepton production

Results provide valuable constrains for theoretical approaches in the modeling of the initial
photon flux
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