Rick Field

Outline of Talk

®» LPCC MB&UE working group
“common plots”.

®» New CMS UE “common plots”.

®» New CDF MB & UE “common plots”

from the Tevatron Energy Scan

®» CDF-CMS comparisons!

®» Comparisons with PYTHIA 6.4 Tune Z1.

®» More data coming!

®» More Monte-Carlo tunescoming!
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LPCC  MB&UE Working Group

LRC /Pf/uj‘ifrcb Centre at CERN
MB & UE Common Plots

o aantum
c hromo-
@yaamics

®» The LPCC MB&UE Working Group has suggested
several MB&UE “Common Plots” the all the LHC
groups can produce and compare with each other.

“Minimum Bias” Collisions

Proton ; é é Proton
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CMS Common Plots €2

Observable

MB1: dN/dn Ny =1 Done Done
In|] <0.8 3 >0.5Gev/c & 1.0 GeV/cNole{pEEIE0 QCD-10-024
MB2: dN,/dp N,=11n| < 0.8 Stalled Stalled

MB3: Multiplicity Distribution
B S Stalled Stalled

In| <0.8 3 >0.5GeV/ic & 1.0 GeV/qg

MB4: <p.> versus Nchg In progress In progress

In|<0.83>0.5GeV/ic&1.0GeV/qg (Antwerp) (Antwerp)

UE1: Transverse Nchg & PTsum as

defined by the leading charged Done Done

particle, PTmax FSQ-12-020 FSQ-12-020
Nl <0.8 g > 0.5 GeV/c & 1.0 GeV/o

Direct charged particles (including leptons) correted to
the particle level with no corrections for SD or DD
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i

MBL1.: Neng > 1 Dg
INnl<0.8 &1.0 Q4
MB2: dN“dd5i5>
Note that all the “common plots” require
|n| <0 at least one charged particle with
. pr > 0.5 GeV/c andrj| < 0.8!
M4 <p}:} This is done so that the plots are

less sensitive to SD and DD.

‘T T

defined by the leadi
particle, PTmax

N|<0.83>05G

Direct charged partic
the particle level wit

5 (including leptons) correted to
o corrections for SD or DD
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Direct charged particles (including leptons) correted to
the particle level with no corrections for SD or DD
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"Transverse" Charged Particle Density: dN/dnd(pl

"Transverse" Charged PTsum Density: dPT/dndq
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"Transverse" Charged Particle Density: dN/dndg|

"Transverse" Charged PTsum Density: dPT/dndq

CERN November 21, 2012
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"Transverse" Charged Particle Density: dN/dnd g "Transverse" Charged PTsum Density: dPT/dndtpl
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Proton AntiProton

900 GeV 300 GeV

» Just before the shutdown of the Tevatron CDF
has collected more than 10M “min-bias” events at
several center-of-mass energies!

P Tevatron
;*:..h P s "
P SOUTCE," Main Injector

e 300 GeV 12.1M MB Events
Etr o 900 GeV 54.3M MB Events

—— T
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> CDF Common Plots
Observable

300 GeV 900 GeV 1.96 TeV
MBL: dN g, /dn Ny, > 1

ey Done Done Done
In| <0.8 3 >0.5Gev/ic & 1.0 GeV/c

MB2: dN,/dp N,,=11n| < 0.8 In progress In progress In progress

MB3: Multiplicity Distribution

In progress In progress In progress
Nl <0.8 3 > 0.5 GeVic & 1.0 GeV/c prog prog prog

MB4: <p.> versus Nchg
In| <0.8 3 >0.5GeV/c & 1.0 GeV/c

In progress In progress In progress

UE1: Transverse Nchg & PTsum as
defined by the leading charged pr > 0.5GeV/c p;>0.5GeV/ic p;>0.5GeV/c

particle, PTmax Bone Done Done
In| <0.8 3 >0.5GeV/c & 1.0 GeV/c

Direct charged particles (including leptons) correted to
the particle level with no corrections for SD or DD
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=» “Transverse” Charged Particle Density: Number of charged
particles (p; > 0.5 GeV/c, )| <n.,) in the “transverse” region as
defined by the leading charged particle, PTmax, dided by the area
in n-@space, B.,X21W3, averaged over all events with at least one “Toward®
particle with p > 0.5 GeV/c, fj] <Nt

» “Transverse” Charged PTsum Density:Scalar p; sum of the “Transverse”  “Transverse”
charged particles (g > 0.5 GeV/c, | <n. in the “transverse”
region as defined by the leading charged particld&? Tmax, divided
by the area inn-@space, B ,x2173, averaged over all events with at
least one particle with g > 0.5 GeV/c, fj| <Ny

=» “Transverse” Charged Particle Average R: Event-by-event <g> = PTsum/Nchg for charged
particles (p; > 0.5 GeV/c, )| <n. in the “transverse” region as defined by the leadig
charged particle, PTmax, averaged over all eventsith at least one particle in the “transverse”
region with p; > 0.5 GeV/c, ]| <N

=» Zero “Transverse” Charged Particles: If there are no charged particles in the “transverg”
region then Nchg and PTsum are zero and one includéisese zeros in the average over all events
with at least one particle with g > 0.5 GeV/c, | <n., However, if there are no charged
particles in the “transverse” region then the evenis not used in constructing the “transverse”

average ﬁ.
Ney = 1.0 andn = 0.8
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"Transverse" Charged Particle Density: dN/dnd<p|

0.9

o CDF Preliminary
PTmax Direction = Corrected Data 1.96 TeV { {
c
5]
a
TSRS . % fffffffffffffffffffff
(o))
@
P ogeminst 5§
“Transverse” “Transverse” 3 :. 900 GeV

o 0.3 k.il.'llfii fffff E ffffffffffffffffffffffffffffffffffffffff
é X 300 GeV
e ] Charged Particles (|n|<1.0, PT>0.5 GeV/c)

0.0 1 1 1 1 1 1

0 5 10 15 20 25 30 35
PTmax (GeV/c)

=» Corrected CDF data at 300 GeV, 900 GeV, and 1.96 Veon the “transverse” charged
particle density, dN/dndq, as defined by the leading charged particle (PTmaxor
charged particles with p; > 0.5 GeV/c andn| < 1.0.
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1.96 TeV
"Transverse" Charged Particle Density: dN/dnd<p| 25,371,145 Events
0.9 —
o CDF Preliminary
PTmax Direction = Corrected Data 1.96 TeV
c
2 0 gi 8% 1
s06+-----"-zsHeHH»-¥»-_-_--1_ - --------"—-— - - -
1-% 0 %
@ [ ]
g BandEE K § [] E
“Transverse” “Transverse” 3 :. 900 GeV
§ 03 k_ﬂnhfii ————— E —————————————————————————————————————
g - 300\GeV
e i Charged Particles (Jn|<L} 5 GeVic)
0.0 | | | * | 900 GeV
0 5 10 15 20 25 | 37,075,521 Events
PTmax (GeV/c) |

®» New Corrected CDF data at 300 GeV,\ 0 GeV, and 1.96 Veon the “transverse”
charged particle density, dN/dyde, as d d by the leading charged particle (PTmax
for charged particles with p; > 0.5 GeV/ M| < 1.0.

300 GeV
7,233,840 Events
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0.9

PTmax Direction

“Transverse”

“Transverse”

"Transverse" Charged Density

o
o

"Transverse" Charged Particle Density: dN/dnd<p|

o
(o]
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w
|
i

CDF Preliminary

Corrected Data 1.96 Tev
Tune Z1 Generator Level -
o N i ,,,,,,,,,,,,,,,,,,,,,,
E T 900 GeV

PYTHIA Tune Z1

Charged Particles (|n|<1.0, PT>0.5 GeV/c)

o

15 20 25 30
PTmax (GeV/c)

=» Corrected CDF data at 300 GeV, 900 GeV, and 1.96 Veon the “transverse” charged
particle density, dN/dndq, as defined by the leading charged particle (PTmaxor
charged particles with p; > 0.5 GeV/c andrj| < 1.0 compared with PYTHIA 6.4Tune Z1.

ATLAS/CMS/LPCC MC Workshop

CERN November 21, 2012

Rick Field — Florida/CDF/CMS
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CDF Preliminary

Corrected Data
Tune Z1 Generator Level

PTmax Direction

\

“Transverse” “Transverse”

900 GeV
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PYTHIA Tune Z1
Charged Particles (|n|<1.0, PT>0.5 GeV/c)

"Transverse" PTsum Density (GeV/c)
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PTmax (GeV/c)

o
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o
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=» Corrected CDF data at 300 GeV, 900 GeV, and 1.96 Veon the “transverse” charged
PTsum density, dPT/dde, as defined by the leading charged particle (PTmaxor
charged particles with p; > 0.5 GeV/c andrj| < 1.0 compared with PYTHIA 6.4Tune Z1.
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PTmax Direction

“Transverse” “Transverse”

"Transverse" AvePT (GeV/c)

1.2

"Transverse" Charged Particle AvePT

1.0 +------=

0.6

CDF Preliminary

Corrected Data
Tune Z1 Generator Level

900 GeV

|

PYTHIA Tune Z1
Charged Particles (|n|<1.0, PT>0.5 GeV/c)

5 10 15 20 25 30

PTmax (GeV/c)

35

®» New Corrected CDF data at 300 GeV, 900 GeV, and 1.96 Veon the “transverse”

charged particle average p, as defined by the leading charged particle (PTmaxor
charged particles with p; > 0.5 GeV/c andn| < 1.0.

ATLAS/CMS/LPCC MC Workshop
CERN November 21, 2012

Rick Field — Florida/CDF/CMS
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"Transverse" Charged Density

0.9

0.6 +

0.3 +

0.0

Transverse" Charged Particle Density: dN/dnd@ "Transverse" Charged Particle Density: dN/dndg
. 0.65
CDF Preliminary CDF Preliminar
Corrected Data 1.96 Tev 4’;__ 2 y —l
Tune Z1 Generator Level I . - g . e aTator Lovel
| I 3
o)
900 GeV §045 1 ----mmmm e A
K .z 3 PYTHIA Tune 1
()
= - $ 035 - 5.0 <PTmax<6.0 GeVic ~
© —
Charged Particles (|n|<1.0, PT>0.5 GeV/c) = u Charged Particles (|n|<1.0, PT>0.5 GeV/c)
| | | | | | 0.25 I | — I I i
0 5 10 15 20 25 30 35 0.1 1.0 10.0
PTmax (GeVic) Center-of-Mass Energy (TeV)

=» New Corrected CDF data at 300 GeV, 900
GeV, and 1.96 Te\on the “transverse”
charged particle density, dN/dyde, as defined
by the leading charged particle (PTmax) for
charged particles with p; > 0.5 GeV/c andrj| <

1.0.

=®» New Corrected CDF data at 300 GeV, 900
GeV, and 1.96 Te\on the “transverse”
charged particle density, dN/dyd¢, as defined
by the leading charged particle (PTmax) for
charged particles with p; > 0.5 GeV/c andrj| <
1.0 for 5.0 < PTmax < 6.0 GeV/c.
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"Transverse" Charged Particle Density: dN/dnde@

"Transverse" Charged Particle Density: dN/dnd@

CERN November 21, 2012

0.9 — 3.0 —
2| Coomeeaona 1.96 TeV 4{_’{,_ [ Peomoeioan Tune 21
% 0.6 ; "
;s(“j T 900 GeV §E¥+ ——————————————————
g 0.3 +- "' | B EE———
g ' PYTHIA Tune Z1 1.96 TeV divided by 300 GeV
£ Charged Particles (|n|<1.0, PT>0.5 GeV/c) Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0.0 \ \ \ f f f 1.0 f f f f f f
0 5 10 15 20 25 30 35 0 2 4 6 8 10 12 14
PTmax (GeV/c) PTmax (GeV/c)
®» New Corrected CDF data at 300 GeV, 900 =» Ratio of the CDF data at 300 GeV and 1.96
GeV, and 1.96 Te\on the “transverse” TeV on the “transverse” charged particle
charged particle density, dN/&ide, as defined  density, dN/chdeg, as defined by the leading
by the leading charged particle (PTmax) for charged particle (PTmax) for charged
charged particles with p; > 0.5 GeV/c andij| <  particles with p; > 0.5 GeV/c andij| < 1.0.
1.0. Shows 1.96 TeV divided by 300 GeV.
ATLAS/CMS/LPCC MC Workshop Rick Field — Florida/CDF/CMS Page 18




"Transverse" Charged Particle Density: dN/dndg|

4

D ——

"Transverse" Charged Particle Density: dN/dnd@

| CDF Preliminary
Corrected Data
| Tune Z1 Generator Level

Tune Z1

| CDF Preliminary

Corrected Data
| Tune z1 Generator Level

0.9 0.65 COF Preim
> CDF Preliminary - reliminary
@ Corrected Data 1.96 Tev L 0 G Corrected Data
o Tune Z1 Generator Level % S 0.55 | Tune Z1 Generator Level
a i a Y.
° 4 - s R *€£_ ____________ B - - _____ o]
g 0.6 8
3 i- 3
S 900 GeV §045 +-— -
L o PYTHIA Tune Z1
$ 0.3+ g
@ PYTHIA Tune Z1 R 5.0 <PTmax<6.0 GeVic ——
[ ©
= Charged Particles (|n|<1.0, PT>0.5 GeV/c) = Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0.0 1 1 1 1 1 1 0.25 — | | |
0 5 10 15 20 25 30 35 0.1 1.0 10.0
PTmax (GeVic) Center-of-Mass Energy (TeV)
"Transverse" Charged Particle Density: dN/dnd(pl "Transverse" Charged Particle Density: dN/dnd¢
3.0 2.0

[ ]
o
T 20 - [ ——————————————————
& siats ® ! * +
]
1.96 TeV divided by 300 GeV 900 GeV divided by 300 GeV
Charged Particles (|n|<1.0, PT>0.5 GeV/c) r Charged Particles (Jn|<1.0, PT>0.5 GeV/c)
1.0 1 1 1 1 1 1 1.0 1 1 1 1 1 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
PTmax (GeV/c) PTmax (GeV/c)
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"Transverse" Ct

0.9

CDF Preliminary

PY.THIA 6.4 Tun

ATLAS

UE

N/dnd@

\ @sverse" Charged Particle Density: dN/dndef.”
1.2 \

CERN November 21, 2012
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5 0.3 1 2 ng
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0.0 ; ; g ; 96 TeV ‘ e
0 5 10 / CDF 10.0
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Sl i900 Ge\i CDF
E ALICE snsity: dN/dnde
. CDF PYTHIA Tune Z1
4 C T T ICIIIIIIIIGI)’
| Corrected Data Charged Particles (PT>0.5 GeVic) ine Z1 "
Tune Z1 Generator Level
0.0 1 1 1 1 1 1 -[
o 0 5 10 15 20 25 30 35 I
"% 2.0 + i ********************
o (8 LI PTmax (GeV/c)
1.96 TeV divided by 300 GeV 1/ 900 GeV divided by 300 GeV
Charged Particles (n|<1.0, PT>0.5 GeV/c) Charged Particles (|n|<1.0, PT>0.5 GeV/c)
1.0 1 1 1 1 1 1 | 1.0 A | | 1 1 | 1
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ATLAS/CMS/LPCC MC Workshop Rick Field — Florida/CDF/CMS Page 20




< 0.6 Vers

"Transverse" Number of Charged Particles "Transverse" Charged Particle Density: dN/dnd@
¢ CDF Preliminary > 09 CDF Preliminary
N S .l ; b
L LLE z ! ; Pl ET gttt S !
v _m_ 388 ® ®_ - -t __L g [ ]
g 2 .:..‘ll‘! } =$ .
S . B 0.3 T
Flrg- mi<i07ed squares T C 196TeV -~ g . Il < 1.0 red squares 1.96 Tev
. [n| < 0.8 black dots Charged Particles (PT>0.5 GeVic) F " Inf < 0.8 black dots Charged Particles (PT>0.5 GeVic)
0 \ \ \ \ \ 0.0 \ \ \ \ \ \
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
PTmax (GeV/c) PTmax (GeV/c)
=» Corrected CDF data at 1.96 TeVon the average ® Corrected CDF data at 1.96 TeVon the
number of charged particle in the “transverse” average charged particle density, dN/gdg, in
region as defined by the leading charged particle the “transverse” region as defined by the
(PTmax) for charged particles with pr > 0.5 leading charged particle (PTmax) for
GeV/c and | < 0.8 and#j| < 1.0. The data are charged particles with p; > 0.5 GeV/c andn|
corrected to the particle level with errors that < 0.8 and h| < 1.0. The data are corrected to
include both the statistical error and the the particle level with errors that include
systematic uncertainty. both the statistical error and the systematic

uncertainty.

ATLAS/CMS/LPCC MC Workshop Rick Field — Florida/CDF/CMS Page 21
CERN November 21, 2012



"Transverse" Charged Particle Density: dN/dnd@

"Transverse" Charged PTsum Density: dPT/dnd@

0.9 ~ 0.9
CDF Preliminary S CDF Preliminary
% Corrected Data % i é‘i Corrected Data . E
é 0.6 w”?jiij””i 77777777777777 E 77777777777777777 g 0.6 I‘ﬂ".i ——————————————————— i —————————————————
Eo E
o 2 [ ]
© i 5
503 ~ 03, *
§ In] < 1.0 red squares 1.96 Tev g e In| < 1.0 red squares 1.96 Tev
= In[ < 0.8 black dots Charged Particles (PT>0.5 GeVic) % . Il <06 black dots Charged Particles (PT>0.5 GeVic)
OO } T T T T T |:_ 00 T T T T T T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
PTmax (GeV/c) PTmax (GeV/c)
=» Corrected CDF data at 1.96 TeVon the _Transverse” Charged Particle AvePT
H H 1.2
charged particle density, th.e charged PTsum T eor prefiminary
density, and the average pin the g Gorrected Data
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charged particle (PTmax) for charged g f
particles with p; > 0.5 GeV/c andij| < 0.8 i
and |n| < 1.0. The data are corrected to the | z°®7 ; 196 Tev
particle level with errors that include both | ¢ M <0Bblackdols  crarged partces (PTo05 Gevie)
the statistical error and the systematic 06 8 } } } ‘ ‘ ‘
uncertainty. 0 5 10 15 20 25 30 35
PTmax (GeV/c)
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"Transverse" Charged Density
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"Transverse" Charged PTsum Density: dPT/dnd@
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®» Corrected CDF data at 900 Ge\Von the

charged particle density, the charged PTsumj

density, and the average pin the

“transverse” region as defined by the leading

charged particle (PTmax) for charged
particles with p; > 0.5 GeV/c and1j| < 0.8
and n| < 1.0. The data are corrected to the
particle level with errors that include both
the statistical error and the systematic
uncertainty.
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"Transverse" Charged Particle Density: dN/dnd@

"Transverse" Charged PTsum Density: dPT/dnd@
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=» Corrected CDF data at 300 GeVon the _Transverse” Charged Particle AvePT
1 1 1.0
charged particle density, th_e charged PTsum CoF Preliminary
density, and the average pin the g Corrected Data ; i
“transverse” region as defined by the leading | ¢ it X3
charged particle (PTmax) for charged $ el ii 777777777777777777777777777777777777777777
particles with p; > 0.5 GeV/c and1j| < 0.8 '
and n| < 1.0. The data are corrected to the L
. . . S In] < 1.0 red squares 300 GeV
particle level with errors that include both £ Inl < 0.8 black dots |
the statistical error and the systematic U ‘ } Charged Partcles (F170:5 GeVIE)
uncertainty. 0 2 4 6 8 10 12 14
PTmax (GeV/c)
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Pseudo-Rapidity Distribution: dN/dn

4
TRDF Preliminary
Corrected Data 7 TeV
3+ = n ] [ ] [ ] ] [ ] [ ]
1.96 TeV

S

300 gev ¥ ¥ ¥
At least 1 charged particle

Tune Z1 Charged Particles (|n|<0.8, PT>0.5 GeVic)
0+ | | | | | | | | |

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
Pseudo-Rapidity

i
H
H

Average Number
N

®» CDF data at 300 GeV, 900 GeV, and 1.96 TeV andMS data at 7 TeV on on pseudo-
rapidity distribution of charged particles, dN/dn, with p; > 0.5 GeV/c. Events are
required to have at least one charged particle witln| < 0.8 and g > 0.5 GeV/c. The
data are corrected to the particle level with erros that include both the statistical
error and the systematic uncertainty and are compare with PYTHIA 6.4 Tune Z1.
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Energy DependencalN/an + ¢

Pseudo-Rapidity Distribution: dN/dn(n=0)
35 ¢
1RDF Preliminary CDF black dots
30 1 Corrected Data CMS red squares
@ Tune Z1
Q €
E 25+
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q) £
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S 20+
q) €
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< I
15 1 At least 1 charged particle
T Charged Particles (|n|<0.8, PT>0.5 GeV/c)
1.0 + — | —
0.1 1.0 10.0
Center-of-Mass Energy (GeV)

=®» CMS data at 7 TeV and 900 GeV and_DF data at 1.96 TeV, 900 GeV, and 300 GeV
on dN/dn at n = 0 with p; > 0.5 GeV/c as a function of the center-of-mass emgr.
Events are required to have at least one charged gele with |n| < 0.8 and g > 0.5
GeV/c. The data are corrected to the particle leat with errors that include both the
statistical error and the systematic uncertainty ad are compared with PYTHIA 6.4
Tune Z1.
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Pseudo-Rapidity Distribution: dN/dn

TRDF Preliminary 7 TeV
1T Correeted Bater

u ] ] | ] i ] ]

1.96 TeV
= ® ® ® ® ® R Eg)Gey
] — B [] ] (B B LB B
| | | | ] | [ ] B
300 GeV At least 1 charged particle
TuneZ1  charged Particles (Jn|<0.8, PT>1.0 GeVic)

Pseudo-Rapidity

=» New Corrected CDF data at 300 GeV, 900 GeV, and 1.96 Veon on pseudo-rapidity
distribution of charged particles, dN/dn, with p; > 1.0 GeV/c. Events are required to

have at least one charged particle witm| < 0.8 and

B > 1.0 GeV/c. The data are

corrected to the particle level with errors that include both the statistical error and the
systematic uncertainty and are compared with PYTHIA6.4Tune Z1.
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Pseudo-Rapidity Distribution: dN/dn(n=0)
2.0
TRDF Preliminary CDF black dots
[ cCorrected Data CMS red squares -
315 1 Tune Z1
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At least 1 charged particle
| Charged Particles (|n|<0.8, PT>1.0 GeV/c)
0.5 1 L B e e 1
0.1 1.0 10.0
Center-of-Mass Energy (GeV)

=®» CMS data at 7 TeV and 900 GeV and_DF data at 1.96 TeV, 900 GeV, and 300 GeV
on dN/dn at n = 0 with p; > 1.0 GeV/c as a function of the center-of-mass emgr.
Events are required to have at least one charged gele with |[n| <0.8and g > 1.0
GeV/c. The data are corrected to the particle leat with errors that include both the
statistical error and the systematic uncertainty ad are compared with PYTHIA 6.4
Tune Z1.
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Common Plots 900GeV.
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the particle level with no corrections for SD or DD
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Pseudo-Rapidity Distribution: dN/dn
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Pseudo-Rapidity Distribution: dN/dn

IRDF Preliminary 900 GeV
Corrected Data
% )
t least 1 charged
Charged Particles (|n|<0.8, PT>1.0 GeV/c)
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Pseudo-Rapidity

®» CDF, CMS, ATLAS, and ALICE data at 900 GeV on on pseudo-rapidity distribution

charged particles, dN/dy, with pr > 0.5 GeV/c and with
have at least one charged particle witm| < 0.8 and

/> 1.0 GeV/c. Events are required to
p > 0.5 GeV/corg>1.0GeVlc,

respectively. The data are corrected to the pantie level with errors that include both the
statistical error and the systematic uncertainty.
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Pseudo-Rapidity Distribution: dN/dn Pseudo-Rapidity Distribution: dN/dn
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=®» CDF and CMSdata at 900 GeV on on pseudo-rapidity distribution écharged particles, dN/d,

with py > 0.5 GeV/c and with g > 1.0 GeV/c. Events are required to have at leashe charged
particle with [n] < 0.8 and g > 0.5 GeV/c or g > 1.0 GeV/c, respectively. The data are
corrected to the particle level with errors that include both the statistical error and the
systematic uncertainty.
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25

rapidity distribution, dN/d n, for charged wit

h

pr > 0.5 GeV/c andhj| < 0.8 for events with at

least one charged particle with p > 0.5 GeV/c

and n| < 0.8. The data are corrected to the

particle level with errors that include both the

statistical error and the systematic uncertainty.

ATLAS/CMS/LPCC MC Workshop
CERN November 21, 2012
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» CDF and CMSdata at 900 GeVon the pseudo- ® CDF and CMS data at 900 GeV/mn the

charged particle density in the “transverse”
region as defined by the leading charged
particle (PTmax) for charged particles with
pr > 0.5 GeV/c andij| < 0.8. The data are

corrected to the particle level with errors that

include both the statistical error and the
systematic uncertainty.
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Charged Particle Density Ratio
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B Proton-Proton

=» CDF data divided by the CMS data at 900 GeV# QCD 2-2 sub-processesontributing to proton-
proton and proton-antiproton collisions at 900

for the charged particle density in the

“transverse” region as defined by the leading

charged particle (PTmax) for charged particles

with pr > 0.5 GeV/c andnj| < 0.8 and for
overall density of charged particles with

0.5 GeV/c and 1| < 0.8 for events with at least
one charged particle with g > 0.5 GeV/c andn|

< 0.8 @traight line).
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Charged Particle [

“Transverse”. CDF > CMS by 10%
not quite equal within sys-errors!
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Overall: CDF > CMS by 4%
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“Transverse” Plateau: CDF > CMS by 4%
equal within sys-errors!

proton-antiproton and
proton-proton collisions!

0.5 GeV/c and1fj| < 0.8 for eventswiurat reast
one charged particle with g > 0.5 GeV/c andn|
< 0.8 @traight line).
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Viore Coming Soon! €z

» CDF - Many More UE Observables: Nchg density, PTsum

density, average p, “toward”, “away”, “transverse”,
“transMAX?”, “transMIN”, distributions, etc..

=®» CDF - Two n Ranges: Will do (p+ > 0.5 GeV/c, | < 0.8) as
well as (g > 0.5 GeV, || < 1).

=» CDF - Min-Bias: Many MB observables: Multiplicity,

dN/dn, p; distribution, <p > versus Nchg, etc. o

(D We now have MB & UE data at

300 GeV, 900 GeV, 1.96 TeV, 7 TeV, and 8 TeV!

We can study the energy dependence
more precisely than ever before!

N
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More Data Coming! &<

» CDF - W More UE @ <rvable g density, PTsum
density, ax ., “to ay gNee ,
“transMAX”, *

What we are learning should ]

»CDE - : as
well 3 allow for a deeper understanding of MPI

which will result in more precise
®» CDF - Min-b predictions at the future

dN/dn, LHC energy of 13 TeV!
_ )
W
300 GeV, 6 8 Te\!
We Can stu ene ependen

more pre y than e\ gr before!

—/
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viore llunes Coming: t

»New PYTHIA 6.2 Tune: Rick is working an improved version
of Tune DW and Tune D6 using the CDF and CMS data.

\

e
o —

®»New PYTHIA 6.4 Tune: Rick is working an improved version
of Tune Z1 and Tune Z2 using the CDF and CMS data.

»New SHERPA UE Tune: Mohammed (Rick’s grad
student) is working on an improved SHERPA tune usig
the CDF and CMS data.

»New PYTHIA 8 UE Tune: Mohammed (Rick’s grad
student) is working on an improved PYTHIA 8 tune usng
the CDF and CMS data.
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