
ar
X
iv
:2
30
3.
09
88
9v
1
[a
st
ro
-p
h.
H
E
]
17

M
ar
20
23







100 80 60 40 20 0 20 40 60 80 100
X [m]

100

80

60

40

20

0

20

40

60

80

100

Y
[m
]

0

10

20

30

40

50



2 1 0 1 2 3 4 5 6
LCm

310

210

110

fr
eq
ue
nc
y
pr
o
ba
bi
lit
y

proton

Fe

EPOS-LHC, lg (E/eV) = [15.5 - 15.6]



2 0 2 4 6
LCm

310

210

110

fr
eq
ue
nc
y
pr
o
ba
bi
lit
y

EPOS-LHC

QGSjet-II-04

QGSjet-II-02

SIBYLL 2.3d

SIBYLL 2.3c

p, lg (E/eV) = [15.5 - 15.6]

2 0 2 4 6
LCm

310

210

110

fr
eq
ue
nc
y
pr
o
ba
bi
lit
y

EPOS-LHC

QGSjet-II-04

QGSjet-II-02

SIBYLL 2.3d

SIBYLL 2.3c

Fe, lg (E/eV) = [15.5 - 15.6]

0

0.02

0.04

0.06

0.08

0.1

0.12

fr
ec
ue
nc
y
pr
ob
ab
ili
ty

p, EPOS-LHC

p, QGSjet-II-04

0 1 2 3 4 5 6 7
LCm

1
0
1
2
3

ra
tio

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

fr
ec
ue
nc
y
pr
ob
ab
ili
ty

p, EPOS-LHC

p, QGSjet-II-04

0 1 2 3 4 5 6 7
LCm

1
0
1
2
3

ra
tio

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

fr
ec
ue
nc
y
pr
ob
ab
ili
ty

p, EPOS-LHC

p, QGSjet-II-04

0 1 2 3 4 5 6 7
LCm

1
0
1
2
3

ra
tio





8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

510

en
tr
ie
s

lg (E/eV) = [15.0 - 15.1]

N = 516184

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

510

en
tr
ie
s

lg (E/eV) = [15.1 - 15.2]

N = 841981

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

510

en
tr
ie
s

lg (E/eV) = [15.2 - 15.3]

N = 939017

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

510

en
tr
ie
s

lg (E/eV) = [15.3 - 15.4]

N = 765348

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

510

e
n
tr
ie
s

lg (E/eV) = [15.4 - 15.5]

N = 530770

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

e
n
tr
ie
s

lg (E/eV) = [15.5 - 15.6]

N = 349245

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

e
n
tr
ie
s

lg (E/eV) = [15.6 - 15.7]

N = 227513

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

e
n
tr
ie
s

lg (E/eV) = [15.7 - 15.8]

N = 145489

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

e
nt
rie
s

lg (E/eV) = [15.8 - 15.9]

N = 92494

8 6 4 2 0 2 4 6 8
LCm

1

10

210

310

410

e
nt
rie
s

lg (E/eV) = [15.9 - 16.0]

N = 57739
















