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Goals of the analysis

J/W photoproduction in p+p collisions at 1/s= 510 GeV
Data from 2017 collected at the STAR experiment
Utilizing the unique ability of the STAR experiment by detection of forward-going protons

p. - scatters at a small angle, not measured
7
o s - (J/W — e*+e") detected in the Time Projection
S Chamber and Barrel Electromagnetic Calorimeter
_____-§ 7, - detected in Roman Pot detectors
t (stations E2,E1 WI,W2)
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Goals of the analysis

J/W photoproduction in p+p collisions at 1/s= 510 GeV
Data from 2017 collected at the STAR experiment
Utilizing the unique ability of the STAR experiment by detection of forward-going protons

- scatters at a small angle, not measured

- (J/W — e*+e") detected in the Time Projection
Chamber and Barrel Electromagnetic Calorimeter

- detected in Roman Pot detectors
(stations E2,E1 W1 W2)

A) Cross-section of J/¥ photoproduction as a function of transferred momentum |-#|

B) Possibility to have a precise measurement of the p; of the virtual photon thanks to the

measurement of forward proton in Roman Pot detectors: - p,:= (p , +p)r
— —_— ——
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Results

Raw Mass Spectra Missing p;
* Momentum conserved in a collision (p; + p, +p,/)r =0
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e Data p+tp—op+Jdy+p
o Crystal Ball + Poly2 '} VS =510 GeV, 2017 « J/W and proton measured
------- Poly2 After RP cuts

* prof virtual photon is the missing pr: - p, = (p+p J/q,)T
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u=3.0842 + 0.0101
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* Prominent peak visible in the uncorrected
Invariant mass distribution
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 Rawyield of J/Y — e*+ e~ in p+pcollisions with ~__missing p; [GeV/c]
RP proton tagging extracted for the first time A: Peak near zero consistent with the exclusive process

\ B: Broad structure from 0.3 GeV/c is consistent with
non-exclusive processes
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Thank you for your attention!

See you at my poster

Michaela Sverakova
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ABSTRA

We present the first of the exdusive /) in collisions at /7 = 510 GeV by the STAR experiment. The uri que Roman Pot dete ctor
system is utlized to measure forward: propagating protors from the diffractive interactions where one or both profors survive the collisios. This permits the caleulation of
missing transverse momentum in the collision. Conservation of transverse momentum governing the collision dy namics allows us o dimetly estimate the transverse momen hum

of the virtual photen of the irteraction. The

1. INTRODUCTION & MOTIVATION 4. RESULTS
PHOTOPRODUCTION OF J /4 IN p+p COLLISIONS UNCORRECTED INVARIANT MASS AND RAW YIELD

“pipor

sidertified via its decay channel m.\.-nm"p.mmn pair in the STAR central barrel detectors

pit 1/% +pa » Tromirent peak visible in the uncorrecte dinvari ant mass distribution
+ e decay channel * Sigml s fitted with a cryetal ball plus a second degree polynomial function (blue)

and background with a second degree polynomial function (red).

« Interactions of proton’s (p;) electromagnetic fields, 5
which ar taken as fluxes of photons, with the other

proton (pz) g Data h

. . B v prdiye
Photors can fluctuste to a virtual haconic sate (7) S E—— CostalBal+Polyz T 54 510 Gev, 2017
which st of g poon ad twms i 3 £ Poiy2 After RP aus

* Interaction of of pair with taget proton threugh
Pomeronexchange )
« Diffractive process
+ Presence of one or both incoming particles that remainintact after a collision
detected by special forward detertors - Roman Pots
+ Produced central syskem of partickes X separated by lang: rapidity gaps (LRG)
from the forward protons o
GOALS OF THE ANALYSIS

* Crosssectionof /¢ phofoproduction as a function of transferred momentum | — | 5

£y
o Possibility to have a predse measurement of pr of the virtual photon tharks to . o
the measurement of forward proton in Roman Pot detectors

1/ - RPPROTON BALANCE

2. STAR DETECTORS * Deeced proton m-q m“_mun:u-di] '\l;-huu\d be l;mk:x»lm(klv.vu'd on the kine-

matics of the final state. Fxpected & = oy — 635 ] =

Electron and positron pairs * Trom the conservation of transvere momentum (py + pa + r/g); = 0 Smalk

* Time Projection Chamber (TPC): r proton is believed o scatter at a small angle, herce pr of the virtual photon is
Central gas filled cylinder used for tajectory expecied to be small. We take pyr ~ 0 which gives par = —/y. Expected

reconstruction and particle i dentification with
dE/de of chaged particles, Pseudbrapichty
coverage | <1

b = [prp— Prsyl =0

§ . J— prpapep pip I
+ Bamel Electromagnetic Calorimeter (BEM Ck b ek ted e
Lecated on the outer lateral area of TPC used 02107601

for enenzy measurement o f EM probes Poeu-
doeapidity coverage |1 |

Proton py from P vertex (high pr)

* BeamBeam Counters (BBC):
Two plastic sdntillation detectors placed at
both ends of the TPC eylinder used to check
the LRG. Pseudompidity coverage 2.0 5.0 2% & w

* Roman Pot detector system (RP} .
Four stations (E2, E1, W1, W2) each containing %

2001 ap 6o

MISSING 1

* Momentum corserved in a collision
two Roman Pots with four silicon strip detec. (p1+p2+py :

sradeiin

tors and one plastic santllator inside used to gy o uw D 1 it
detect the forward protors and o reconstruct T - P £ et
it £ X *+ o of he virwal phokon i< the miseing
asmall angle, ot measured in Roman Pots o A:Peak at zero consistent withthe ex- § i I [M ‘h"\h .W’ I)J‘ S
dusive process s I Yy
3 EVENT SELECT * B Bmad structure from 0.3 GeV/c sl el

is condent with non-exdusive pro- i PGVl

Data from proton-proton collisions at 0GeV from 2017 collected ot the STAR  cugeos

experiment located at the Relativistic Hun\' mn Collider at the Brookhaven National
5. SUMMARY & OUTLOOK

Laboraty
We reported the first results of the analysis of the 1/1 photoproduction in pap collisions
at 510 GeV at the STAR experiment. They included the calculation of raw yield of |/
andithe firstlook at the pr distribution of virtual photor.
Next steps
= Tvestigation of the ]/4 contribution from o since it is produced in Doble P Fx-
dhange not the photoproduction channel
Simulations with the Starlight generator and Strsim program in order to generate
dete ctor responses
traction of efficiencies and resclutions from the simulations
Cross check of s kction variables be tveen MC and data
= Sudy all further correctionsnee ded to finalise the data for physics measurement

2000 ovrts pssiog al s
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T

The order of the selection criteria is such that afier examining the trigger and verex
properties, the quality of the tracks in the wentral barrel is examined first, followed by
electron fpositran dertificati on and cuts on the quality of racks in Roman Pots
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