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* A highly boosted electric field can be represented as
a flux of photons
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I STARLIGHT MC tends to overpredict the rate of forward activity

I Use of this measurement will allow for improved modelling of photon
fluxes and reduction of uncertainties for measurements of rarer
processes!
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I This is not the first observation of LByL
scattering, which was formalized by
ATLAS in 2019

e Evidence from ATLAS and CMS in 2017 and
2018 respectively

I Improvements in this analysis:

e Combination of 2015 and 2018 data =
more luminosity

* Improved diphoton mass and single
photon energy range increases signal yield
by 50%

* Presentation of differential distributions

* Constraints on ALPs
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I Cross section measured in fiducial region 0.035 < |&goe— &+ | < 0.08:
. aef‘ed+p = 11.0 + 2.6(stat.) + 1.2(syst.) £+ 0.3(lumi. ) fb
- o ) =721+ 1.6(stat.) £ 0.9(syst.) £ 0.2(lumi.) fb

| Data favors Dyndal-Schoeffel soft-survival probability
* Squrv Modifies EPA o prediction due to strong force interactions between protons

O Herwic+LPAIr X Ssury ee+p [fb] /1#+p [1b]

Seurv = 1 155+1.2 13.3+1.1
>06/)0#3'#8 —»mMmye-independent Sgury TN 13.0£1.0 11.1£0.8

Measurement 11.0+2.9 7.2+ 1.8
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I Practically, photon-photon fusion
measurements have given us:
* A new observation of a rare SM process
* Precision data for improving models = |
* Constraints on BSM physics and ALP > - TR A
limits T S R ‘
 Data using a new detector component
! Photon-induced physics provides an
interesting way to "#$%&'()&*+,&
-.1&'012342

| For the future:
o ~=>?2&@#,/&.050&4)$"&AB!&+#**)3(/
C2%&bPbetter precision in pp studies %
* Use AFP in yy = WIW analysis and use |\ PPN s
yy — WW for BSM constraints ATLAS wore: coisese —
e Use exclusive dileptons for BSM 10).1*+'&/$4P*T-0*4. *I"#$%&' ) *RR*) (). LU**J-1'#)*

constraints (e.g. DM/SUSY search)
: : . 13)*$4#X*-T*104#X&*40-%.+*13)*)$)#10-.*4.+* %-.U
* Many other detailed studies possible! y’$ ’ %) °
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.141801
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I High PU conditions (in pp) makes tracking computationally expensive
e Putting a minimum track pT cut of 500 MeV reduces tracking time and storage
* BUT ~1/2 of UE tracks have pT < 500 MeV ,/'#%*$,2'$)%1&$"/*/&3$,0":*&4#2(.&
)@+, #-1&17'(2*%)-)$8&*/(/'$)#%
I Algorithm has been developed to perform low-pt tracking (down to ~100
MeV) in events of interest to an analysis
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