Accessing Saturation and Sub-Nuclear Structure

with Multiplicity Dependent J/y production
in p+p and p+Pb Collisions
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Scanning Saturation with J/y and charged hadron

Study production of J/y at forward and
backward rapidities relative to
charged hadrons at mid-rapidity

Expect varying sensitivity to saturation,
depending on probed (), and mass:
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Spatial dependence in T,,(R ) includes fluctuations of nucleon positions and nucleon substructure:
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3 hot spots locations per nucleon sampled from Kfluctuating normalization .
| 2 —(R. =R, )? :

PR, ;) = e KL/(2Bs) and hot spot density distribution T,(R =R, )= (R =R )7ep,)B)) :
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Theory: charged hadron and J/y production

e k;-factorization for gluon production e ccC-pair production in NRQCD for quantum state «
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e #* are the hard factors, and the = contain dipole

A
e Unintegrated gluon distributions ¢»” and ¢»"* from BK amplitudes (related to ¢)")
evolution with MV initial conditions + spatial dependence ANy (b)) Z AN (b, ) OJ/¢>

d?P,dY dQPLdY

e Hadronize using KKP fragmentation function , , , , Jhy
with non-perturbative long-distance matrix elements (O, ")

proton proton
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Results: Fluctuations

Charged hadron multiplicity distribution
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Op, and oy : width parameters in log-normal fluctuations &

10-6 myg: infrared regulator in the charged hadron calculation
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Experimental data: CMS Collaboration, Phys.Lett. B718, 795 (2013), https://twiki.cern.ch/twiki/bin/view/CMSPublic/ PhysicsResultsHIN12015



Results: J/y vs charged hadron yield

Saturation drives the correlation between J/iyy and charged hadrons
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Results: fluctuations affect saturation and mean p;

e More normalization fluctuations (less size e Mean p; driven by mass and QJ;

fluctuations) lead to stronger saturation effects

on the J/y in the Pb-going direction ° QS fluctuations and hot spot size matter
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