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Comparison pO/pp

pseudorapidity range of LHCf: || > 8.4

pi0 proton-Oxygen central pi0 proton-proton central

g 1800 — .‘g :m
g  wF_  proton-Oxygen-centra — DPMUET 2 ,oF proton-proton-central 48= : — DPMJET
w = —— PYTHIAS uw C — PYTHIAS
5 ool 5 F
P ; — EPOSLHC *  100— e — EPOSLHC
1200 —— QGSJETIIO4 C —— QGSJETII4
E —— QGSJET 80— — QGSJET
1000{— SIBYLL C SIBYLL
a0 ol
600 wb
a0 E
E 20—
20— £
oF S ol s, | | | S
-10 5 0 5 10 -10 5 0 5 10
eta eta
2 2
é 18 HU é 18—
w16 w16
g1aE g
g12g- e I o S P, . oo N
o e 3 U
Foalle P TR S ] Focl]
= -10 -5 0 5 10 eta = -10 -5 0 5 10 eta
Figure: proton oxygen collision, pi0 5 range Figure: proton proton collision, pi0 7 range
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Comparison pO/pO0 fixed target

pseudorapidity range of LHCf: || > 8.4
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Figure: proton oxygen central collision, pi0,  Figure: proton oxygen collision fixed target,
range pi0 n range
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Comparison pp fixed target/pO fixed target

pseudorapidity range of LHCf: || > 8.4

pi0 proton-Oxygen fixed-target pi0 proton-proton fixed-target

g g
g E . 2 £ - B
$ 1400 proton-Oxygen-fixedTarg@l (s=9.9 TeWlumi: (2nb)™* [— DPMIET € 10— proton-proton-fixedTargel el —— DPMJET
a = — PYTHIAS w C —— PYTHIAB
R EPOSLHC 2 WF —— EPOSLHC
000 —— QGSJETIOA £ [ty — QGSJETI0A
£ — QGSIET C — QGSIET
a0l siBYLL sof— SiBYLL
00— A=
00— E
E 20—
200— C T
E _ = L |
g 5 10 i 2 i P
eta eta
52 3 2
2185 218
= Gis
fig e #-u—,d;;:%gm
12 12
3 -1
2 ot
S 08E-— = 3 osEi w
S osE et S 06
g g 10 15 il g 5 16 15 T

Figure: proton oxygen collision fixed target, Figure: proton proton collision fixed target,
pi0 n range pi0 n range
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Neutrons

Erik Dieckow (HU) Hadronic Models Meeting April 25, 2023



Oxygen remnant side

pseudorapidity range of LHCf: || > 8.4

neutrons, proton-oxygen central,

neutrons, proton-oxygen central Iog p|0t
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Figure: proton oxygen collision, neutrons n . o
oxygen remnant side Figure: proton oxygen collision, neutrons n

oxygen remnant side
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Proton remnant side

pseudorapidity range of LHCf: || > 8.4

neutrons, proton-Oxygen central neutrons, proton-Oxygen, log plot
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Figure: proton oxygen collision, neutrons 7,

Figure: proton oxygen collision, neutrons n,
proton remnant side

proton remnant side
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Comparison pO/pp

neutrons, proton-Oxygen central
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proton oxygen collision, neutron n

pseudorapidity range of LHCf: || > 8.4

neutrons, proton-proton central
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Figure: proton proton collision, neutron n
range
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neutrons, proton-Oxygen central
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pseudorapidity range of LHCf: || > 8.4
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Figure: proton oxygen collision, neutron n

range
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Comparison of fixed-target plots

pseudorapidity range of LHCf: || > 8.4

neutrons, proton-Oxygen neutrons, proton-proton
fixed-target fixed-target
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Figure: proton oxygen collision fixed target, Figure: proton proton collision fixed target,
neutron n range neutron n range
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Energy plot comparison

neutrons, proton-Oxygen
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Momentum plot comparison

pseudorapidity range of LHCf: || > 8.4

neutrons, proton-Oxygen neutrons, proton-proton
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Figure: proton-Oxygen collision, momentum  Figure: proton-proton collision, momentum
spectrum spectrum
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protons
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Comparison pO pp fixed target, log plot

pseudorapidity range of LHCf: || > 8.4

protons, proton-Oxygen, fixed protons, proton-Oxygen,
target fixed-target
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Figure: proton-Oxygen collision, fixed-target, » Figure: proton-proton collision, fixed-target, n
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Comparison pO pp fixed target

pseudorapidity range of LHCf: || > 8.4

protons, proton-Oxygen, fixed protons, proton-proton,
target, log plot fixed-target, log plot
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Figure: proton-Oxygen collision, fixed-target, » Figure: proton-proton collision, fixed-target, n
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Conclusion

proton-Oxygen discrepancies over whole n range, for central
and fixed-target collisions

proton-Oxygen, fixed-target: Pythia peak
fixed-target plots: negative n for Pythia and DPMJET
e proton-proton discrepancies in forward region
EPOSLHC behavior for high negative

LHCf can measure most interesting area

e cuts for various generators at high/low pseudorapidity
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Backup
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Acceptance for different event Generators

Protons DPMJET _pO_v2 Protons EPOSLHC _pO_v4
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Figure: DPMJET proton distribution Figure: EPOSLHC proton distribution
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Acceptance for different event Generators
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Figure: PYTHIA8 proton distribution Figure: QGSJET proton distribution
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Acceptance for different event Generators

Protons SIBYLL_pO_v4
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Figure: QGSJETIIO4 proton distribution Figure: SIBYLL proton distribution
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Acceptance for AFP

AFP Far Station (217m

AFP Far Station (217m
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Figure: AFP far Station for crossing angle for ~ Figure: AFP far Station crossing angle 340
20 muRad muRad

¢ difference mostly in not relevant area of pt/energy loss.
e most acceptance for high absolute value of the crossing angle
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ALFA Near Station (237m ALFA Near Station (237m
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Figure: ALFA near Station for crossing angle Figure: AFP Far Station crossing angle 340
for 20 muRad muRad

¢ higher crossing angle results in higher acceptance
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AFP Event Rate dependancy on crossing angle
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e small correlation between event rate and crossing angle
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ALFA Event Rate dependancy on crossing angle
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¢ higher crossing angle results in higher event rate for all
generators
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