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Measurement of exclusive production at LHCb
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Measurement of exclusive production at LHCb

P(A)

>

P(A)

Hole radius
47mm

Herschel JHEP 10 (2018) 167

y

LHCb x L.
%30

l s

7/

;

I

I

=i,

=

SN—

Iz

(]

eoomMm

'f"‘ .

7
AL

L

Station B2
z=-114.0m Station B1
z2=-19.7m Station BO

z2=-7.5m
Station

rapidity

detection of char

e low prt threshold: pt>400 MeV

e particle identification

 no detection around beam line but
 low number of interactions

lgsu:ggmm per beam crossing: 1.1-1.5

; ! e large coverage in rapidity

Hole radius
61mm

F1

z2=20.0m

Station F2
z=114.0m



Exclusive single Y production in pp collisions
- Exclusive J/Y and @(2S): /s = 7 TeV and part of /s =13 TeV data (from 2015)

— xXg down to 2x10-6

» Reconstruction via dimuon decay, with 2<n<4.5.
* No other detector activity.
* Quarkonia J//Y and Y(2S): 2<y<4.5 and p%<0.8 GeV?
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Background: feed down and proton dissociation
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Background: feed down and proton dissociation
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Extraction of the J/{ photoproduction
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* r = gap survival factor
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* r = gap survival factor
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J/P photoproduction cross section
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Exclusive single Y production in pp collisions
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Ultra-peripheral PoPb collisions
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Experimental important points

» Good separation of coherent and incoherent production. Not easy!
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Experimental important points

» Good separation of coherent and incoherent production. Not easy!

» GPDs from coherent production: measurements up to large t:
3D or 2D (x independent) transverse position
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Experimentally limited by maximum transverse momentum.

Need to extend pr range as much as possible in measurement.

~third diffractive minimum.

11

do/dt

Incoherent/Breakup

Coherent/Elastic




Experimental important points

» Good separation of coherent and incoherent production. Not easy!

» GPDs from coherent production: measurements up to large t:
3D or 2D (x independent) transverse position

x b1 A
dA| GPD(z,0,A ) e "+24
0

Experimentally limited by maximum transverse momentum.

Need to extend pr range as much as possible in measurement.

~third diffractive minimum. Saturation, W,,= 1 TeV, Q' 10 GeV*

— Saturation, va =1TeV,Q=0
Saturation, va =5TeV,Q=0

107 1-Pomeron, va =1TeV, Q2=10 GeV2
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Coherent production in PbPb: y dependence
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Coherent production in PbPb: pr dependence
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TMD PDFs at the LHC
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TMD PDFs at the LHC
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Spin-independent quark TMD PDFs

ART34 extraction: at N4LL

V. Moos et al., arXiv.:2305.07473
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Large lever-arm in Q2
— Q2 evolution of TMD PDF



Spin-independent quark TMD PDFs
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Spin-independent quark TMD PDFs
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Gluon TMDs via J/yJ/y production

- J/yJ [y production largely dominated by gluon-induced processes
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Gluon TMDs via J/yJ/y production
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Gluon TMDs via J/yJ/y production

- J/yJ [y production largely dominated by gluon-induced processes
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* Invariant mass of pair — scale variation
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Spin-independent gluon TMDs via J/wJ/y production
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SMOG2

exclusive measurements with SMOG2 (RUNS3):

pp pHe

pXe

special runs { |continuous " pu~ o =061.931 pb =686 evts o = 113.6 pb = 0 evts
data collection in{ Jp — ptu~ o =20.467 pb = 2302 evts o = 27.3 pb = 0 evts
parallel with pp 6 KYK~  o=184pb=1210° evts o = 109.4 pb = 5 evts

o= 17.6 nb = 29 10° evts
oc=1.3nb = 21 10° evts
o=11.0 nb = 102 10° evts
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total uncertainty on
cross section: 5-10%
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Summary

e pp at LHCb provides complementary information about TMD PDFs and GPDs
> Unique potential to probe very low xg, down to 10-6
> Probe universality of TMD PDFs/GPDs (where applicable)

e PbPb at LHCDb
e access to nuclear TMD PDFs/GPDs

e potential to probe saturation effects

* Fixed target: potential to constrain TMD PDFs and GPDs in the poorly constrained high xg region
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