Measurement of very forward photon production cross-section
at pp Vs = 510 GeV with RHICf detector
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IC forward (RHICf) experiment performed an operation with proton-proton collisions at Vs = 510 GeV in June 2017. In this presentation, we present the

analysis result of differential cross-section measurement of photons in the pseudorapidity range of more than 6.1. The data were compared with predictions of four
hadronic interaction models to test these models. In addition, Feynman scaling law was tested by comparing with the LHCf result at sv = 7 and 13 TeV, and it was
confirmed within the errors. More detail, refer arXiv:2203.15416

Very forward and Cosmic-rays

The RHICf experiment

Very high energy cosmic-rays induce particle cascade
shower, called air showers, though interactions between
primary/secondary particles and air neuclei.

The high energy cosmic-ray observations are performed
by detecting such air showers with on-ground detectors.

Therefore, precise understanding of hadrnic
interactions is essencial to estimate the primary

The RHICf experiment was designed to measure energetic particles emitted in the very
forward region of high energy hadronic collisions at RHIC.

The RHICf detector [1] was Installed
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Obtained in 24" — 27 June 2017
pp collisions at Vs = 510 GeV

Interaction point

Detector

Former used as LHCf-Arm1 detector.
Size : 620mmH x 91TmmW x 280mmT
Transverse size of calorimeters:
25x25mm and 32x32mm
Calorimeters:
Tungsten ( total length 44 r.l. and 1.7 Ai)
16 GSO scintillator layers
Position sensitive layer:
GSO bar XY hodoscopes at 6,10,32,42 r,|
Good energy resolution for photons : < 5%

Photon differential production cross-section

Results

EPOS-LHC and DPMJET were consistent in low xF region below 0.6 and 0.3.
» QGSJET Il and Sibyll reproduced the shape while spectra became softer or

harder in the lower pseudo-rapidty regions
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beam-gas background subtraction and geometrical acceptance.

/Collision energy scaling
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Comparison with LHCf photon measurements

Feynman scaling law was confirmed within the errors. However, the precision is

' not sufficient to discuss the weak xF dependency predicted by certain models.
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