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NA49: proton-proton
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NA49: proton-carbon
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NA61: pion-Carbon
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NA27: proton-proton
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NA22: p-/ -/K-proton
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SPS: Minimum Bias
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LHC: ATLAS Minimum Bias



0.6
0.9
1.2
1.5
1.8

dN
ch

/d

0.9 TeV, Nch 1, pT > 500.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta

2.4
3.0
3.6
4.2
4.8

0.9 TeV, Nch 2, pT > 100.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta

1.2
1.6
2.0
2.4
2.8

0.9 TeV, Nch 6, pT > 500.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta 4

5
6
7
8
9
0.9 TeV, Nch 20, pT > 100.0 MeV

ATLAS 0.9 TeVATLAS 0.9 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta

1.5
1.8
2.1
2.4
2.7
3.0

dN
ch

/d

7.0 TeV, Nch 1, pT > 500.0 MeV
ATLAS 7 TeVATLAS 7 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta 3

4
5
6
7
8

7.0 TeV, Nch 2, pT > 100.0 MeV
ATLAS 7 TeVATLAS 7 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta

2.8
3.2
3.6
4.0
4.4

7.0 TeV, Nch 6, pT > 500.0 MeV
ATLAS 7 TeVATLAS 7 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta 7

8
9

10
11
12

7.0 TeV, Nch 20, pT > 100.0 MeV
ATLAS 7 TeVATLAS 7 TeV

2 1 0 1 2
0.4
0.8
1.2
1.6

M
C/

Da
ta

ATLAS - Charged particle pseudorapidity density.
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ATLAS - Charged particle multiplicity distributions.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



10 12

10 9

10 6

10 3

100

1/
(2

p T
)d

2 N
ch

/d
p T

d
. 0.9 TeV, Nch 1, pT > 500.0 MeV

ATLAS 0.9 TeVATLAS 0.9 TeV

100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta 10 12

10 9

10 6

10 3

100

0.9 TeV, Nch 2, pT > 100.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

10 1 100 101

pT

0.4
0.8
1.2
1.6
M

C/
Da

ta 10 12

10 9

10 6

10 3

100

0.9 TeV, Nch 6, pT > 500.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta 10 12

10 9

10 6

10 3

100

0.9 TeV, Nch 20, pT > 100.0 MeV
ATLAS 0.9 TeVATLAS 0.9 TeV

10 1 100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 12

10 9

10 6

10 3

100

1/
(2

p T
)d

2 N
ch

/d
p T

d
. 7.0 TeV, Nch 1, pT > 500.0 MeV

ATLAS 7 TeVATLAS 7 TeV

100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta 10 12

10 9

10 6

10 3

100

7.0 TeV, Nch 2, pT > 100.0 MeV
ATLAS 7 TeVATLAS 7 TeV

10 1 100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta 10 12

10 9

10 6

10 3

100

7.0 TeV, Nch 6, pT > 500.0 MeV
ATLAS 7 TeVATLAS 7 TeV

100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta 10 12

10 9

10 6

10 3

100

7.0 TeV, Nch 20, pT > 100.0 MeV
ATLAS 7 TeVATLAS 7 TeV

10 1 100 101

pT

0.4
0.8
1.2
1.6

M
C/

Da
ta

ATLAS - Transverse momentum distributions.
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ATLAS - average pT for multiplicity bins.
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LHC: ATLAS Minimum Bias 8 TeV
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ATLAS - Charged particle pseudorapidity density.
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ATLAS - Charged particle multiplicity distributions.
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ATLAS - Transverse momentum distributions.
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ATLAS - Average pT for multiplicity bins.
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LHC: ATLAS Minimum Bias 13 TeV
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ATLAS 13 TeV - Pseudorapidity distributions.
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ATLAS 13 TeV - Multiplicity distributions.
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ATLAS 13 TeV - Transverse Momentum distributions.
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ATLAS 13 TeV - Average Transverse Momentum distributions.
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LHC: ALICE Minimum Bias
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ALICE - NSD charged particle pseudorapidity density.
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ALICE - 8TeV INEL > 0 Multiplicity distribution.
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CMS 900 GeV - NSD charged particle multiplicity.
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CMS 2360 GeV - NSD charged particle multiplicity.
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CMS 7000 GeV - NSD charged particle multiplicity.
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CMS - average pTfor multiplicity bins.
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CMS - NSD pT and  distributions.
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CMS - identified particle spectra in |y| < 1 for pp at 900 GeV.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.0

1.5

3.0

4.5

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, +CMS 2760 GeV, +

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.0

0.1

0.2

0.3

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, K +CMS 2760 GeV, K +

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.00

0.05

0.10

0.15

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, pCMS 2760 GeV, p

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.0

1.5

3.0

4.5

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, CMS 2760 GeV, 

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.00

0.08

0.16

0.24

0.32

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, KCMS 2760 GeV, K

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.00

0.04

0.08

0.12

0.16

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 2760 GeV, pCMS 2760 GeV, p

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

CMS - identified particle spectra in |y| < 1 for pp at 2760 GeV.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.0

1.5

3.0

4.5

6.0

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, +CMS 7000 GeV, +

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.0

0.1

0.2

0.3

0.4

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, K +CMS 7000 GeV, K +

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.00

0.05

0.10

0.15

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, pCMS 7000 GeV, p

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.0

1.5

3.0

4.5

6.0

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, CMS 7000 GeV, 

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.0

0.1

0.2

0.3

0.4

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, KCMS 7000 GeV, K

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

0.00

0.05

0.10

0.15

d2 N
ch

/d
yd

p T
 [(

Ge
V/

c)
1 ]

CMS 7000 GeV, pCMS 7000 GeV, p

0.0 0.5 1.0 1.5 2.0
pT [GeV/c]

0.4
0.8
1.2
1.6

M
C/

Da
ta

CMS - identified particle spectra in |y| < 1 for pp at 7000 GeV.
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LHC: CMS Minimum Bias 13 TeV
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LHC: LHCb Minimum Bias
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LHC: Forward physics



1
2
3
4
5
6

dN
/d

TOTEM 7 TeV
TOTEM 7000 GeVTOTEM 7000 GeV

5.50 5.75 6.00 6.25
0.4
0.8
1.2
1.6

M
C/

Da
ta

0 1 2 3 4 5 6

2

4

6

8

10

dN
/d

TOTEM + CMS 8 TeV, incl.
CMS+TOTEM, 8 TeV, inclusiveCMS+TOTEM, 8 TeV, inclusive

0 1 2 3 4 5 6

2

4

6

8

10

dN
/d

TOTEM + CMS 8 TeV, NSD
CMS+TOTEM, 8 TeV, NSD enhancedCMS+TOTEM, 8 TeV, NSD enhanced

0 1 2 3 4 5 6
0

1

2

3

4

5

dN
/d

TOTEM + CMS 8 TeV, SD
CMS+TOTEM, 8 TeV, SD enhancedCMS+TOTEM, 8 TeV, SD enhanced

4.0 4.5 5.0 5.5 6.0 6.5 7.0
0

2

4

6

8

10

dN
/d

TOTEM 8 TeV, displaced vertex
TOTEM, 8 TeV, displaced IPTOTEM, 8 TeV, displaced IP

TOTEM -  distribution.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0

40

80

120

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged
LHCb 7 TeV, MinBiasLHCb 7 TeV, MinBias

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta 0

80

160

240

320

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged
LHCb 7 TeV, pT > 3 GeVLHCb 7 TeV, pT > 3 GeV

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6
M

C/
Da

ta 0

20

40

60

80

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged
LHCb 7 TeV, diffr.-enr.LHCb 7 TeV, diffr.-enr.

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta 0

40

80

120

160

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged
LHCb 7 TeV, non-diffr.LHCb 7 TeV, non-diffr.

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta

0

50

100

150

200

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged + neutral
LHCb 7 TeV, MinBiasLHCb 7 TeV, MinBias

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta 0

150

300

450

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged + neutral
LHCb 7 TeV, pT > 3 GeVLHCb 7 TeV, pT > 3 GeV

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta 0

30

60

90

120

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged + neutral
LHCb 7 TeV, diffr.-enr.LHCb 7 TeV, diffr.-enr.

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta 0

60

120

180

240

1/
N

ev
dE

/d
 [G

eV
]

LHCb 7 TeV, charged + neutral
LHCb 7 TeV, non-diffr.LHCb 7 TeV, non-diffr.

2.4 3.0 3.6 4.2 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta

LHCb - Forward energy flow.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0

40

80

120

160

200

1/
N

ev
dE

/d
 [G

eV
]

CMS 900 GeV
CMS 0.9 TeV, MBCMS 0.9 TeV, MB

3.2 3.6 4.0 4.4 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta

0

100

200

300

400

500

1/
N

ev
dE

/d
 [G

eV
]

CMS 7000 GeV
CMS 7 TeV, MBCMS 7 TeV, MB

3.2 3.6 4.0 4.4 4.8
0.4
0.8
1.2
1.6

M
C/

Da
ta

CMS - Forward energy flow.

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



100

101

102

d
/d

F  [
m

b]

ATLAS 7 TeV, pT > 0.2 GeV
ATLAS 7TeV, pT > 200 MeVATLAS 7TeV, pT > 200 MeV

0 2 4 6 8
0.4
0.8
1.2
1.6

M
C/

Da
ta

100

101

102

d
/d

F  [
m

b]

ATLAS 7 TeV, pT > 0.4 GeV
ATLAS 7TeV, pT > 400 MeVATLAS 7TeV, pT > 400 MeV

0 2 4 6 8
0.4
0.8
1.2
1.6

M
C/

Da
ta

100

101

102

d
/d

F  [
m

b]

ATLAS 7 TeV, pT > 0.6 GeV
ATLAS 7TeV, pT > 600 MeVATLAS 7TeV, pT > 600 MeV

0 2 4 6 8
0.4
0.8
1.2
1.6

M
C/

Da
ta

100

101

102

d
/d

F  [
m

b]

ATLAS 7 TeV, pT > 0.8 GeV
ATLAS 7TeV, pT > 800 MeVATLAS 7TeV, pT > 800 MeV

0 2 4 6 8
0.4
0.8
1.2
1.6

M
C/

Da
ta

ATLAS - Rapidity gaps at 7 TeV

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



3450 3460 3470 3480 3490 3500
E [GeV]

0

1

2

3

4

5

d
/d

E 
[m

b]

Forward scattering peak (lin. scale).

3450 3460 3470 3480 3490 3500
E [GeV]

10 1

100

d
/d

E 
[m

b]

Forward scattering peak (log. scale).

Diffractive peak

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0 10 20 30 40 50
< dNch/d || | = 0 >

3

4

5

6

7

8

<
dN

ch
/d

| |
|=

6
>

Forward vs Central, pp, 8.0TeV

0 10 20 30 40 50
< dNch/d || | = 0 >

4

6

8

10

<
dN

ch
/d

| |
|=

6
>

Forward vs Central, pp, 13.0TeV

Forward Multiplicity (| | = 6) as a function of Central Multiplicity (| | = 0)

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.0 0.2 0.4 0.6 0.8 1.0
xF

10 4

10 3

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of , pp, 100.0GeV

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 4

10 3

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of , pp, 1000.0GeV

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 4

10 3

10 2

10 1

100

101

x F
dN

/d
x F

xF Spectra of , pp, 10000.0GeV

xF Spectra of  in pp Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.6 0.7 0.8 0.9
xF

10 5

10 4

10 3

10 2

x F
dN

/d
x F

xF Spectra of 0, pp, 2.76TeV
LHCf_xfspectra_pi0_pp_2760LHCf_xfspectra_pi0_pp_2760

0.4 0.6 0.8 1.0
xF

10 5

10 4

10 3

10 2

x F
dN

/d
x F

xF Spectra of 0, pp, 7.0TeV
LHCf_xfspectra_pi0_pp_7000LHCf_xfspectra_pi0_pp_7000

xF Spectra of 0 in pp Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.0 0.2 0.4 0.6 0.8 1.0
xF

10 3

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of 0, pp, 8.0TeV, Nch  1

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 3

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of 0, pp, 8.0TeV, Nch  6

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 4

10 3

10 2

10 1

100

101

x F
dN

/d
x F

xF Spectra of 0, pp, 8.0TeV, Nch  20

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 3

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of 0, pp, 13.0TeV, Nch  1

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 3

10 2

10 1

100

101

x F
dN

/d
x F

xF Spectra of 0, pp, 13.0TeV, Nch  6

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 4

10 3

10 2

10 1

100

101

x F
dN

/d
x F

xF Spectra of 0, pp, 13.0TeV, Nch  20

xF Spectra of 0 in pp Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



0.0 0.2 0.4 0.6 0.8 1.0
xF

10 1

x F
dN

/d
x F

xF Spectra of n, pp, 8.0TeV, Nch  1

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 2

10 1

x F
dN

/d
x F

xF Spectra of n, pp, 8.0TeV, Nch  6

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 2

10 1

x F
dN

/d
x F

xF Spectra of n, pp, 8.0TeV, Nch  20

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 1

x F
dN

/d
x F

xF Spectra of n, pp, 13.0TeV, Nch  1

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 2

10 1

x F
dN

/d
x F

xF Spectra of n, pp, 13.0TeV, Nch  6

0.0 0.2 0.4 0.6 0.8 1.0
xF

10 2

10 1

100

x F
dN

/d
x F

xF Spectra of n, pp, 13.0TeV, Nch  20

xF Spectra of n in pp Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



ALICE - K0
s , , ,  to  Ratio



10 1

6 × 10 2

2 × 10 1

2K
0 s

 /
+

+

K0
s /  Ratio, pp Collision, 7000GeV

kaon_pp_7000GeVkaon_pp_7000GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 2+
 /

+
+

/  Ratio, pp Collision, 7000GeV
lambda_pp_7000GeVlambda_pp_7000GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 3

2 × 10 3
3 × 10 3
4 × 10 3
6 × 10 3

+
 /

+
+

/  Ratio, pp Collision, 7000GeV
xi_pp_7000GeVxi_pp_7000GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

3 × 1004 × 1006 × 100
10 6

10 5

10 4

10 3

+
 /

+
+

/  Ratio, pp Collision, 7000GeV
omega_pp_7000GeVomega_pp_7000GeV

1013 × 1004 × 1006 × 100

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

Ratios of Secondary Particles to  in pp Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



10 1

6 × 10 2

2 × 10 1

2K
0 s

 /
+

+

K0
s /  Ratio, pPb Collision, 5020GeV

kaon_pPb_5020GeVkaon_pPb_5020GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 2

2 × 10 2
3 × 10 2
4 × 10 2
6 × 10 2

+
 /

+
+

/  Ratio, pPb Collision, 5020GeV
lambda_pPb_5020GeVlambda_pPb_5020GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 3

10 2

+
 /

+
+

/  Ratio, pPb Collision, 5020GeV
xi_pPb_5020GeVxi_pPb_5020GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 5

10 4

10 3

+
 /

+
+

/  Ratio, pPb Collision, 5020GeV
omega_pPb_5020GeVomega_pPb_5020GeV

101

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

Ratios of Secondary Particles to  in pPb Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



10 1

6 × 10 2

2 × 10 1

2K
0 s

 /
+

+

K0
s /  Ratio, PbPb Collision, 2760GeV

kaon_PbPb_2760GeVkaon_PbPb_2760GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 2

2 × 10 2

3 × 10 2
4 × 10 2

6 × 10 2

+
 /

+
+

/  Ratio, PbPb Collision, 2760GeV
lambda_PbPb_2760GeVlambda_PbPb_2760GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 3

10 2

+
 /

+
+

/  Ratio, PbPb Collision, 2760GeV
xi_PbPb_2760GeVxi_PbPb_2760GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 4

10 3

+
 /

+
+

/  Ratio, PbPb Collision, 2760GeV
omega_PbPb_2760GeVomega_PbPb_2760GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

Ratios of Secondary Particles to  in PbPb Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



10 1

6 × 10 2

2 × 10 1

2K
0 s

 /
+

+

K0
s /  Ratio, XeXe Collision, 5440GeV

kaon_XeXe_5440GeVkaon_XeXe_5440GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 2

2 × 10 2
3 × 10 2
4 × 10 2
6 × 10 2

+
 /

+
+

/  Ratio, XeXe Collision, 5440GeV, no data

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

10 3

10 2

+
 /

+
+

/  Ratio, XeXe Collision, 5440GeV
xi_XeXe_5440GeVxi_XeXe_5440GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

M
C/

Da
ta

10 7

10 5

10 3

+
 /

+
+

/  Ratio, XeXe Collision, 5440GeV
omega_XeXe_5440GeVomega_XeXe_5440GeV

102 103

dNch/d | | < 0.5

0.4
0.8
1.2
1.6

Ratios of Secondary Particles to  in XeXe Collisions

DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3DPMJET-III 19.1 DPMJET-III 19.2 DPMJET-III 19.3



LHC: proton lead runs
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