STAR

Tomas Truhlar (for the STAR collaboration)

ABSTRACT

Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague

Study of the central exclusive production of # 77—, K™K~ and pp pairs in
proton-proton collisions at /s = 510 GeV with the STAR detector at RHIC

FACULTY OF
NUCLEAR SCIENCES
AND PHYSICAL
ENGINEERING
CTUIN PRAGUE

We report on the measurement of the central exclusive production process pp — pXp in proton-proton collisions at RHIC with the STAR detector at /s = 510 GeV. At this energy, this process is dominated by a double Pomeron exchange mechanism. The
tracks of the centrally produced system X were reconstructed in the central detector of STAR, the Time Projection Chamber and the Time of Flight systems, and were identified using the ionization energy loss and the time of flight method. The diffractively
scattered protons, moving intact inside the RHIC beam pipe after the collision, were measured in the Roman Pots system allowing full control of the interaction’s kinematics and verification of its exclusivity. The preliminary results on the invariant mass
distributions of centrally produced 7t 7~ , K™ K~ and pp pairs measured within the STAR acceptance are presented.
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1. CENTRAL EXCLUSIVE PRODUCTION (CEP)

Colliding protons stay intact and are mea-
sured in the Roman Pots

Produced central system X is well separated
by rapidity gaps from the outgoing protons p

Central system X is fully measured in the
Time Projection Chamber (TPC) and in the
Time of Flight (TOF) systems

Double Pomeron Exchange is expected to be
dominant at the RHIC energies

Focusingonp +p — p h*h™p, where h ™ h~
stands for 77—, K™K~ and pp

For the exclusive process
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2. EXPERIMENTAL SETUP

STAR'’s unique capabilities for CEP study:

e High-resolution tracking of charged particles in the TPC covering |n| < 1 and full

azimuthal angle 50
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e Precise particle identification through the measurement of dE/dx and TOF 158 m 8m
e Forward rapidity Beam-Beam Counters 2.1 < |n| < 5.0 used to ensure rapidity gaps Side view
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e Roman Pot Phase II* has been used since 2015, allowing full reconstruction of the
forward proton momentum

e Eight Silicon Strip Detector (55D) packages installed in RP vessels with active area of
roughly 79 mm X 49 mm

e Each package contains a scintillation trigger counter and four SSDs (two measuring
horizontal and two vertical coordinate) with spatial resolution of ~ 30 um

e Detectors are mounted in four stations, two stations on each side of STAR

Each station contains one RP above and one RP below the beamline
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4. RESULTS

e We present invariant mass distributions of centrally produced 777~ , K™ K~ and pp pairs measured within the STAR acceptance
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e The invariant mass distribution of 7% 7~ is differentiated in two regions of A, where A is the difference of azimuthal angles of the forward protons

e Results are compared with a new tune of GRANIITTI, a Monte Carlo event generator for high energy diffraction [1]

e The invariant mass spectra of 777~ , K K~ and pp pairs confirm features seen in previous measurements [2]
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5. SUMMARY & OUTLOOK

The first results on the central exclusive production of 7tx~, KTK~ and pp pairs in
proton-proton collisions at /s = 510 GeV measured by the STAR experiment at RHIC
have been presented

There are ongoing studiesof 777~ , KT K~ ,ppand "7~ 7"

tial wave analysis is planned

m~ channels and the par-
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