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Cosmic—ray spectrum and collider energy
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Forward photon yield
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LHCf 2.76TeV and 7TeV data shows
scaling of forward m°
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EERTILY sIKFIZESILGTH-THD ?

LHCf 2.76TeV and 7TeV data shows
scaling of forward m°

Feynman x; (@) 00 <p_[GeV] <02

107 F

Xe = 2p,/Vs F 107 e,
B 3
Equivaler rgy \'s,, (GeV) B 10°%k ‘e
10 10° 10° % i .
19 & 10%F -
10 Ellllf T ||||||| T T ||||||| T T III.__‘_‘ ; LI‘H*E:?TE'H‘ -
- - 10° F
—  RHIC (p E .
10l HERA(H v HResMl  10% | LHCT {s=2.76TeV
E 4+ HiRes| Eo low v lvn b aaloa o |
= 4 HiResI 02 04 06 08 A1
[t * Auger 20( Xe

1017

LHCf, PRD, 94 (2016) 032007

Scaled flux E*° J(E) (m?s'sr'eV'®)

L/ 5=30.6 GeV : ISR

10" =
. B n>10.76

107 o?

E o, |a

= 0.9

— LHCfYs =7 TeV == DPMJET 3.04

— * ATIC (5=200 GeV : PHENIX exponential p, form ﬁ% [&]LHervs €

- & PROTON 08l —— EPOS 1.99 PYTHIA 8.145
1 0 M s RUNJOB V5=200 GeV : PHENIX gaussian p, form M GSJET 11-03 —— SYBILL 2.1

06f -

V5=44.9 GeV : ISR

5=52.8 GeV : ISR

—I—I-I-I-I-I-I.I.l—l-l-l-l-l-llﬂ.ﬂ.

neutron

V5=62.7 GeV : ISR

Energy
LHCF, PLB 750
PHENIX, PRD, 88, ool ] o Sariis
032006 (2013 XF K Energy [Ge
(2013) R (30-60GeV), PHENIX (200GeV) and LHCF (7TeV) data™
7

indicate scaling braking of forward neutrons
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LHCf 2.76TeV and 7TeV data shows
scaling of forward m°
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Relativistic Heavy lon GCollider
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LHCf Arm1 Detector => RHICf Detector
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diffractive vs. non diffractive
at n>8.2 with Vs=510GeV p+p collisions
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Neutron SSA
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SSA of forward neutron production
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Theoretical explanation

* Pion-a, interference: results

- The data agree well with independence
of energy

* The asymmetry has a sensitivity to
presence of different mechanisms, e.g.
Reggeon exchanges with spin-non-flip
amplitude, even if they are small
amplitudes
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FIG. 1: (Color online) Single transverse spin asymmetry Ay
in the reaction pp — nX, measured at /s = 62, 200, 500 GeV
1] (preliminary data). The asterisks show the result of our
calculation, Eq. (38), which was done point by point, since
each experimental point has a specific value of z (see Table I).

Kopeliovich, Potashnikova, Schmidt, Soffer: Phys. Rev.
D 84 (2011) 114012.
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Expected Results (r°)
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Scaling in interaction model
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