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Some Topics

What do we know about the soft Dutgoing Parion
underlying event?

What do we know about hard Contributors
. . . f’
multiple interactions? L. Marti
What about correlations? S. Osman
What is needed for LHC predictions? L. Joennson
. J. Turnau
Monte-Carlo underlying event tunes. ° uantum .
c L. Goerlich
What are the measurements needed to better hromo-
understand MPI? @y )
HARLCS
Can HERA Contribute?
What other Tevatron measurements do we need?
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CDF Data

At least 1 Jet (““trigger” jet
(P.>40 GeV/e, | <1.0) 1200

Exactly 3 jets
(P> 20 GeV/e, [n| <2.5) 600

Order Jets by P

: 200
Jetl highest P, etc. 5 /
Bruce Knuteson | 3

deltaR({j2,j3)

Normalized to 1

PYTHIA
Tune A

Khaldoun Georgios Markus | Conor | Ray | Gene

Makhoul Choudalakis Klute Henderson Culbertson  Flanagan
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1 The data have more |

3 jet events with

11 R(j2.j3)!?
Let Ntrig40 equal small RG2.33) Exclusive 3-Jet Production: R(j2,j3)
with at least one jet with P, > 016 7 -
i CDF Run 2 Preliminary m Data R(j2,j3)
IN| < 1.0 (this is the “offline” trigger). % o ncorrected CpyAw
12 13 O py H
Let N3Jexc20 equal the number of events 5 o pyBW
with exactly three jets with P, >20 GeV/e | S - o
T 1 Og Ug
and |n| < 2.5 which also have at least one 2 ] - 'DIHID'S'D . DDDDDD N3JexcFr
jet with P_ > 40 GeV/c and |n| < 1.0. 0.04 | N/ B e RN
Let N3JexcFr = N3Jexc20/Ntrigd0. Theis =~ | e
the fraction of the “offline” trigger events " o0 20 25 30 35 40 45 50
that are exclusive 3-jet events. R(2,j3)

Outgoing Parton

MPI & UE - DESY

\ 13
Init‘n‘!l?—%éte Radiatiog

pJet 27 ’

FARP(67)=2.5), Tune BW (PARP(67)=1).

PARP(67) affects the initial-state radiation which
contributes primarily to the region R(j2,j3) > 1.0.

R>1.0

Rick Field — Florida/CDF/CMS Page 3
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JJexc R(j2,j3) Normalized {i‘é

|
Let Ntrig40 equal the number of events l?/ [usive 3-Jet Production: R(j2,j3)
with at least one jet N PT > 40 geV and 080 1 CDF Run 2 Preliminary 2 CDF Data
o o . data uncorrected

|r]| < 1.0 (thlS 1S the “Of \ lgger)- 60 1 gene:ator level t;eory ;z;vl:())\fv |
Let N3Jexc20 equal the nu event % o pyBW
with exactly three jets with F I dohot understand the
and || <2.5 which also have ats  excess number of events
jet with P, > 40 Ge with R(j2,j3) < 1.0.
Let N3JexcFr = N3Jexcx Perhaps this is related to the
the fraction of the “offline “soft energy” problem??
that are exclusive 3-jet events For now the best tune is

. - } PYTHIA Tune DW. R(j2,j3) at 1.96 TeV compared
Final-State Radiation e \ (P ARP(67)=2.5) and
j / ' hon ).
LGN é?fﬁgl o al-S rdiation & tributes to the region R(j2,j3)
. ——— "!*l .
Underlying Event ,A A—-‘w . Uerlymg Event .0.
Outgoing Parton’ J *' e fadintion f you ignore the normalization and normalize all the
) distributions to one then the data prefer Tune BW, but
R<1.0 I believe this is misleading.
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Latest CDF Run 2 A
“Underlying Event” Results "=

Jet #1 Direction
n A
] N\ The “underlying event” consists of
/ \ hard initial & final-state radiatioy
N plus the “beam-beam remnants’
possible m

{ple parton inter Qutgoing Parton

“Trans 1” PT(hard)
Initial-State Radiation

wn s

AntiProton

Yy

<%}
..............

“Away”
kv//
“Transverse” region is

very sensitive to the
“underlying event”!

nderlying Event

raig Group and I are redoing
This analysis with 1 fb-l.,
Hope to publish it by the
end of the summer!

New CDF Run 2 ref

Data Corrected to the Particle
analysis which used JetClu to
Monte-Carlo models after detector simu

corrects the observables to the particle le /. The corrected observables are then compared with
the QCD Monde-Carlo models at the parucle level.

For the 1% time we study the energy density in the “transverse” region.

MPI & UE - DESY Rick Field — Florida/CDF/CMS Page 5
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“Transverse” Observables
Particle and Detector Level

0
N

Observable

Particle Level

Detector Level

dNchg/dndg

Number of charged particles
per unit nN-@
(p; > 0.5 GeV/e, n|<1)

Number of “good” charged tracks
per unit nN-@
(p, > 0.5 GeV/e, n|<1)

dPTsum/dnd@

“Transverse” ~ “Transverse”

Scalar p, sum of charged
particles per unit nN-@
(p,>0.5 GeV/e, In| <1)

Scalar p, sum of “good” charged tracks
per unit nN-@
(p,>0.5 GeV/e, n| <1)

<pT>

Average p, of charged particles
(p;>0.5GeV/e,|n|<1)

Average p, of “good” charged tracks
(p;>0.5GeV/e,|n|<1)

PTmax

Maximum p, charged particle

(p,> 0.5 GeV/e,n| <1)

PTmax = 0 for no charged
particle

Maximum p, “good” charged tracks

(p, > 0.5 GeV/e, n|<1)
PTmax = 0 for no “good” charged track

dETsum/dndg

“Transverse” “Transverse”

Scalar E, sum of all particles
per unit nN-@
(allp, n|<1)

Scalar E, sum of all calorimeter towers
per unit nN-@
(E;>0.1GeV,|n|<1)

PTsum/ETsum

Scalar p, sum of charged
particles
(p,>0.5GeV/e,|n|<1)
divided by the scalar E sum of

all particles (allp_.[n|<1)

Jet #2 Direction

“Back-to-Back”

MPI & UE - DESY
May 18-19, 2007

Scalar p, sum of “good” charged tracks

(p,>0.5GeV/e,n|<1)
divided by the scalar E, sum of

calorimeter towers (E. > 0.1 GeV, |n| <1)

Rick Field — Florida/CDF/CMS
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“Back-to-Back”
Jet #1 Direction

“Leading Jet”
Jet #1 Direction

“TransMAX”

“TransMIN”

“TransMAX”

“TransMIN”

Jet #2 Direction
Shows the charged particle density,
dNchg/dNd@, in the “transMAX” and
“transMIN” region (p, > 0.5 GeV/e, |
Nl <1) versus P (jet#1) for “Leading
Jet” and “Back-to-Back” events.
Compares the (corrected) data with
PYTHIA Tune A (with MPI) and

HERWIG (without MPI) at the
particle level.

MPI & UE - DESY

May 18-19, 2007

"TransMAX" Charged Particle Density: dNIdr]d(pl
1.4 —
CDF Run 2 Preliminary “Leading Jet 1 i - l
2 1.2 data corrected to particle level - - - -T mpm A= -
[} -
g \\
3 1.0
g &?f "Back-to-Back" T
5 0.8 +33 iyssy i :
-g 06 - = \
o 0.6
(hw]  [PYTunea] _
[ 0.4 MidPoint R = 0.7 |n(jet#1) < 2
~ 0.
: / 1.96 TeV Charged Particles (|n|<1.0, PT>0.5 GeV/c)
0.2 } } } } } } } }
0 50 100 150 200 250 300 350 400 450
PT(jet#1) (GeV/c)
"TransMIN™ Charged Particle Density: dN/dndg
0.6
CDF Run 2 Preliminary MidPoint R = 0.7 [n(jet#1) < 2
205 _data ted to particle level
= 0.
& 1.96 TeV
S 04 | HW —
“E’, 1 % "Leading Jet" \E T
£ 03 14% §§§§§§§§§E§ﬁ§iﬁ§ﬂ' I S S == -
9 . L :EH ? T I
5 /
goz,ﬂ’y\mm:{;‘I- P om m m m W ] W -ﬁ
% i "Back-to-Back" T
|=: 0.1 i T
Charged Particles (|n|<1.0, PT>0.5 GeVic) PY Tune A
0.0 t t t t t t t t
0 50 100 150 200 250 300 350 400 450
PT(jet#1) (GeVic)
Rick Field — Florida/CDF/CMS Page 7



UE Parameters

ISR Parameter

U—

Parameter
MSTP(81)

STP(82)
PARP(82)
PARP(83)
PARP(84)
PARP(85)
PARP(86)

PARP(89)

PARP(90)

ARP(67)

MPI & UE - DESY

PYTHIA 6.2 CTEQSL

Z-Boson Transverse Momentum

O CDF Run 1 Data
—— PYTHIA Tune A
—— PYTHIA Tune A25
—— PYTHIA Tune A50

CDF Run 1
published

1.8 TeV

Normalized to 1

0.04 -

PT Distribution 1/N dN/dPT

0.00 1 1

<)
N
IS

8
Z-B

10 12 14
oson PT (GeV/c)

Tune A25 Tune AS0
1 1
4 4
2.0 GeV 2.0 GeV
0.5 0.5
0.4 0.4
0.9 0.9
0.95 0.95
1.8 TeV 1.8 TeV
0.25 0.25
4.0 4.0
1 1
25 50 X
15.0 25.0

May 18-19, 2007

Shows the Run 1 Z-boson p, distribution (<p,
(Z)> = 11.5 GeV/c) compared with PYTHIA

Tune A (<p(Z)>=9.7 GeV/c),
(Z)>=10.1 GeV/c), and

=11.2 GeV/c).

Vary the intrensic KT!

Rick Field — Florida/CDF/CMS
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UE Parameters

Tune used by the
CDF-EWK group!

ISR Parameters

Parameter Tune AW ]
MSTP(81) 1
MSTP(82) 4
PARP(82) 2.0 GeV

\ PARP(83) 0.5
PARP(84) 0.4
PARP(85) 0.9
PARP(86) 0.95
PARP(89) 1.8 TeV

PARP(90)

\

PARP(62)

PARP(64)

Intrensic KT

PARP(67)
MSTP(91)
PARP(91)

PARP(93)

MPI & UE - DESY

PT Distribution 1/N dN/dPT

Z-Boson Transverse Momentum

0.12

O CDF Run 1 Data

1 = = PYTHIA Tune A CDF Run 1
I ﬁ%\ ——— PYTHIA Tune AW published
T o
0.08 o8 0 E
| 1.8 TeV

Normalized to 1

¥
I
A |
0.04 ,%
[}

13

0.00

10 12

8
Z-Boson PT (GeV/c)

Shows the Run 1 Z-boson p, distribution (<p(Z)>
=~ 11.5 GeV/c) compared with PYTHIA Tune A

(<p(Z2)>=9.7 GeV/c), and PYTHIA Tune AW
7)>=11.7 GeV/c).

Effective Q cut-off, below which space-like showers are not evolved.

A

The Q?=k,? in 0, for space-like showers is scaled by PARP(64)!

Rick Field — Florida/CDF/CMS
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AQ Jet#1-JetH#2
YT D@

4i ® pm > 180 GeV (x8000)

10 "E 0 130 < pr®* < 180 GeV (x400)

- B 100 < p"™ < 130 GeV (x20)
O

Jet#1-Jet#2 A@ Distribution

X i

10 yjjer A0/ AAD ey

MidPoint Cone Algorithm (R=0.7,f,,. = 0.5) 10 T
L =150 pb! (Phys. Rev. Lett. 94 221801 (2005)) 10 G 2" ee- PYTHIA6.225
Data/NLO agreement good. Data/ HERWIG agreement | — m:;t,'e'?ISR
good. AR R
Data/PYTHIA agreement good provided PARP(67) = w/2 3nl4 T
1.0—4.0 (i.e. like Tune A, best fit 2.5). Ad ey (rad)
MPI & UE - DESY Rick Field — Florida/CDF/CMS Page 10
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UE Parameters | MSTP(81)

MSTP(82)

PARP(82)

PARP(83)
PARP(84)

PARP(85)

PARP(86)

PARP(89)

ISR Parameters
- PARP(90)

PARP(62)

PARP(64)

PARP(67)
MSTP(91)
PARP(91)

PARP(93)

Intrensic KT

MPI & UE - DESY

Tune DW has a lower value of PARP(67) and slightly more MPI!

Z-Boson Transverse Momentum
0.12
Tune AW O CDF Run 1 Data
. = PYTHIA Tune DW CDF Run 1
O %ﬁ\% = = HERWIG published
> ]
4 z 008 - o e 9T
2.0 GeV T ’ - 1.8 TeV
0.5 :.% @ Normalized to 1
i % 0.04 74%' S
0.4 2 -
- 10 = D.
0.9 o :D "
0.95 0.00 : : : : : : : : :
0 2 4 6 8 0 12 14 16 18 20
18 TeV Z-Boson PT (GeVic)
0.25
125 Shows the Run 1 Z-boson p, distribution (<p(Z)>
0.2 = 11.5 GeV/c) compared with PYTHIA Tune DW,
4.0 and HERWIG.
2.1

Tune DW uses D0’s perfered value of PARP(67)!

May 18-19, 2007

Rick Field — Florida/CDF/CMS
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al

..)

Nchg Den

Three different amoannte of MPI!

Vo
#

Ity

PYTHIA 6.2 CTEQSL
UE Parameters "Transverse" Charged Particle Density: dN/dndg
) [ Parameter Tune AW Tune DW Tune B 1.0
RDF Preliminary PY Tune DW
1 L % 2 generator level =z
2 0.8 —— = ——— e
N | =
PARP(82) 1.9GeV 1 1.8GeV go_e - - PY-ATLAS
PARP(83) 0.5 0.5 0.5 5 -t
PARP(84) 0.4 0.4 0.4 ° 04 Pd Moo
) i HERWIG !
PARP(85) 0.9 1.0 1.0 2 o2 Tom-mm-- 1.96 TeV
g0 Leading Jet (|n[<2.0)
PARP(86) 0.95 1.0 1.0 3 Charged Particles (||<1.0, PT>0.5 GeV/c)
PARP(89) 1.8 TeV 1.8 TeV 1.8 TeV 0.0 : : : : : : : : :
ISR Parameter
PARPOD) 025 025 025 0 50 100 150 200 250 300 350 400 450 500
‘ PT(particle jet#1) (GeV/c)
125 125 1.25
0.2 0.2 0.2 Shows the “transverse” charged particle
| PARPG6T) | 40 | 25 1.0 density, dN/dndg, versus P (jet#1) for “leading
MSTPO1) 1 R jet” events at 1.96 TeV for PYTHIA Tune A,
PARP(91) 25 25/ 215 Tune AW, Tune DW, Tune BW, and
PARP(93) 15/ 15,0 HERWIG (without MPI).

Shows the “transverse” charged particle
density, dN/dndq, versus P (jet#1) for “leading

jet” events at 1.96 TeV for Tune DW, ATLAS,

and HERWIG (without MPI).
Rick Field — Florida/CDF/CMS

Intrensic KT Three different amounts of ISR!

MPI & UE - DESY Page 12
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Svers “ Plsum D

Three different amounts of MPI!

UE Parameters

‘ Tune AW Tune DW Tune ly/
MSTP(81) 1 1 /

"Transverse" PTsum Density: dPT/dndg

-
(<]

RDF Preliminary

==
generator level -

--*

—
N
Y

L8

)
)
| |
¥ \

0

S

Q

o
MSTP(82) 4 4 / 4 > 2
PARP(82) 2.0 GeV 1.9GeV A 1.8 GeV g .=

(=] e PY-ATLAS

£
PARP(83) 0.5 0.5 0.5 E 0.8 ﬂ —
PARP(84) 0.4 0.4 0.4 o < [P Tene OO

FS s 1.96 TeV
PARP(85) 0.9 1.0 1.0 041 '\

E el Leading Jet (Jn]|<2.0)
PARP(86) 0.95 1.0 1.0 g I _*j'f_'?_VY'_G_ | Charged Particles (Jn|<1.0, PT>0.5 GeV/c)

o
=)

PARP(89) 1.8 TeV 1.8 TeV 1.8 TeV

ISR Parameter
‘ PARP(90) 0.25 0.25 0.25 0 50 100 150 200 250 300 350 400 450 500
PT(particle jet#1) (GeV/c)
PARP(62) 1.25 1.25 1.25

0.2 0.2 0.2 Shows the “transverse” charged PTsum
| pareen) | a0 | 25 1.0 density, dPT/dndq, versus P (jet#1) for
msTeon [ | “leading jet” events at 1.96 TeV for PYTHIA
PARPOD | 25 25/ || s Tune A, Tune AW, Tune DW, Tune BW, and
PARP(93) : 15/ 150 HERWIG (without MPI).
Shows the “transverse” charged PTsum
density, dPT/dndq, versus P (jet#1) for
Intrensic KT Three different amounts of ISR! “leading jet” events at 1.96 TeV for Tune DW,
ATLAS, and HERWIG (without MPI).
MPI & UE - DESY Rick Field — Florida/CDF/CMS Page 13
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PYTHIA 6.2 Tunes {2

o(MPI) at 1.96 TeV o(MPI) at 14 TeV

PYTHIA 6.2 CTEQSL

Tune A 309.7 mb 484.0 mb
Parameter Tune DW | Tune DWT | ATLAS I Tune DW 351.7 mb 549.2 mb
MRLUEET) 829.1 mb
"Transverse" Charged Average PT
MSTP®2) 768.0 mb
PARP(82) 1.7 CDF Run 2 Prolim CDF Run 2 Data!
un reliminary "Leading Jet"
PARP(83) e data corrected to particle level sl Te T 1 I _ 4 Average pr
PARP(84) % ' PY Tune A, DW ‘ E E E E I I - I/ L PY Tune A 1
PARP(ES S . it L e T
PARP(E) g . - 7 T s e
- = -
PARP(89) 2 44 ot E/‘ e "
E > . A I\‘/
PARP(90) @ °,° : AN PY-ATLAS MidPoint R = 0.7 |n(jet#1) < 2
© v 1.96 TeV
PARP(62) = 0.9 - o B
: ¢ 1.96TeV ' HERWIG ! Charged Particles (|n|<1.0, PT>0.5 GeV/c)
PARP(64) PR _eading Jet (Jn|<2.0)
PARP(67) 1 1 1 } | } | | irticles (Jn[<1.0, PT>0.5 GeVic)
1 2 2 4 4 | | |
Sy p— 0 50 100 50 -oo 50 300 350 00 50 0 400 450 500
PARP(1) PT(jet#1) (GeVic) vic)
PARP(93) ; 7 15.0 50
[ Shows the “transverse” charged average p,,
/ versus P (jet#1) for “leading jet” events at 1.96
Identical to DW at 1.96 TeV but uses TeV for Tune A, DW, ATLAS, and HERWIG
ATLAS ext lation to the LHC! .
extrapolation to the (without MPI).
MPI & UE - DESY Rick Field — Florida/CDF/CMS Page 14
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A

New PYTHIA 6.2 Tunes &

with A =192 MeV!

NLO Structure Function!

/

K-factor

(T. Sjostrand)

UE Parameters

Tune A energy dependence!

ISR Parameter

=R

Parameter Tune DW Tune D6 Tune QW Tune QK
PDF CTEQ5L CTEQ6L CTEQ6.1 CTEQ6.1__
N MSTP(2) 1 1 1 1
MSTP(33) 0 0 0 1
PARP(31) 1.0 1.0 1.0 1.8
MSTP(81) 1 1 1 1
MSTP(82) 4 4 4 4
PARP(82) 1.9 GeV 1.8 GeV 1.1 GeV 1.9 GeV
PARP(83) 0.5 0.5 0.5 0.5
PARP(84) 0.4 0.4 0.4 0.4
PARP(85) 1.0 1.0 1.0 1.0
PARP(86) 1.0 1.0 1.0 1.0
PARP(89) 1.8 TeV 1.8 TeV 1.8 TeV 1.8 TeV
PARP(90) 0.25 0.25 0.25 025 /
PARP(62) 1.25 1.25 1.25 1.25
PARP(64) 0.2 0.2 0.2 0.2
PARP(67) 2.5 2.5 2.5 2.5
MSTP®Y1) 1 1 1 1
PARP(91) 2.1 2.1 2.1 2.1
PARP(93) 15.0 15.0 15.0 15.0

Intrinsic KT

MPI & UE - DESY

May 18-19, 2007

Rick Field — Florida/CDF/CMS
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New PYTHIA 6.2 Tunes

with A = 192 MeV![

UE Parameters

=

NLO Structure Function!

K-factor

(T. Sjostrand)

ATLAS energy dependence!

ISR Parameter

N

Intrinsic KT

MPI & UE - DESY

Parameter Tune DWT ATLAS Tune D6T Tune QWT | Tune QKT
PDF CTEQS5L CTEQSL CTEQ6L CTEQG6.1 CTEQ6.1 —
MSTP(2) 1 1 1 1 1
P 0 0 1 1 1
PARF 1.0 1.0 1.0 1.0 1.8 I
MSTP(81) 1 1 1 1 1
MSTP(82) 4 4 4 4 4
PARP(82) 1.9409 GeV 1.8 GeV 1.8387 GeV | 1.1237 GeV | 1.9409 GeV
PARP(83) 0.5 0.5 0.5 0.5 0.5
PARP(84) 0.4 0.5 0.4 0.4 0.4
PARP(8S) 1.0 0.33 1.0 1.0 1.0
PARP(86) 1.0 0.66 1.0 1.0 1.0
PARP(89) 1.96 TeV 1.0 TeV 1.96 TeV 1.96 TeV 1.96 TeV
PARP(90) 0.16 0.16 0.16 0.16 0.16 /]
PARP(62) 1.25 1.0 1.25 1.25 1.25
PARP(64) 0.2 1.0 0.2 0.2 0.2
PARP(67) 2.5 1.0 2.5 2.5 2.5
MSTP(91) 1 1 1 1 1
PARP(91) 2.1 1.0 2.1 2.1 2.1
PARP(93) 15.0 5.0 15.0 15.0 15.0

May 18-19, 2007

Rick Field — Florida/CDF/CMS
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"Transverse" Charged Particle Density: dN/dndeo DG el
1.0 P, (MPL) | ompI) | P;(MPI) | g(VPI)
.. PY Tune DW
O ;: GeV mb GeV mb
2038 —— —_—
2 / Z —— Tune DW | 1.9409 351.7 31730 | 5492
°
;"’ 0.6 74, PY Tune D6 Tune DWT 1.9409 351.7 2.6091 829.1
04 | S ATLAS | 2.0046 | 3245 | 27457 | 768.0
g {PY Tune QK|
196 TeV Tune D6 1.8387 306.3 3.0059 | 546.1
s 0.2
= Leading Jet (Jn|<2.0)
: Charged Paftaicl:: (|:|< 1?0’ PT20.5 GeVic) Tune D6T 1.8387 306.3 2.5184 786.5
0.0 f f f f f f f f f
0 50 100 150 200 250 300 350 400 450 500 i 1,940 250 3.1730 w2l
PT(particle jet#1) (GeVic) Tune QKT 1.9409 259.5 2.6091 588.0
"Transverse" PTsum Density: dPT/dndg|
16 ________ [§
P : une QK | . 0
RDF Preliminaryt "2 120000 Average charged particle density and
generator level \

1N o =
EN o ()

"Transverse" PTsum Density (GeV/c)

o
=)

-7

PY Tune DW

ATune Dé

1.96 TeV

Leading Jet (|n|<2.0)
Charged Particles (|n|<1.0, PT>0.5 GeV/c)

200 250 300 350 400 450
PT(particle jet#1) (GeV/c)

500

MPI & UE - DESY

May 18-19, 2007

Rick Field — Florida/CDF/CMS

PTsum density in the “transverse”
region (p, > 0.5 GeV/e, |n| <1) versus
P, (jet#1) at 1.96 TeV for PY Tune DW,
Tune D6, and Tune QK.
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"Transverse" Charged Particle Density: dN/dndg 1.96 Tev 14 Tev
25 1 BV Ture DWT | Pro(MPI) o(MPI) PTo(MPI) o(MPI)
_ |RDF Preliminary L DY e P GeV mb GeV mb
£ generator level . ",:‘ ______ -
520 /--'/'/'//\' Tune DW | 1.9409 351.7 31730 | 549.2
S 1.5 Tune DWT 1.9409 351.7 2.6091 829.1
g PY Tune D6T PY Tune QKT
% 1.0 ATLAS 2.0046 324.5 2.7457 768.0
g 14 Tev Tune D6 1.8387 306.3 3.0059 546.1
s 0.5
= Leading Jet (|n|<2.0)
2 Charged Pa:tei‘cle:(|:|<1r.]0, PT>0.5 GeV/c) Tune D6T 1.8387 306.3 2.5184 786.5
> 0 2;0 5:)0 7;0 10100 1;50 15100 17}50 2000 Uame @1 I PR Bl e
PT(particle jet#1) (GeVic) Tune QKT 1.9409 259.5 2.6091 588.0
"Transverse" PTsum Density: dPT/dndo|
8.0
S RDF Preliminary i PY Tune DWT e == Average charged particle density and
® generator level SNy = == = . .
> 60 - PTsum density in the “transverse”
é’ = region (p, > 0.5 GeV/c, |n| <1) versus
5 I PY Tune QKT .
g4 Z P, (jet#1) at 14 TeV for PY Tune DWT,
8, 7 14TeV Tune D6T, and Tune QKT.
Z’ PY Tune D6T Leading Jet (|n|<2.0)
E Charged Particles (|n|<1.0, PT>0.5 GeV/c)
" 0.0 : : : : : : :
0 250 500 750 1000 1250 1500 1750 2000
PT(particle jet#1) (GeV/c)
MPI & UE - DESY Rick Field — Florida/CDF/CMS Page 18
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Charged Particle Density: dN/dn 14 TeV (p; > 0.5 GeV/e, [n| <1)
4 <PTsum> <P>
Min-Bias o pyDWT LHC <Nchg>
in m pyD6T LHC (GeVl/e) (GeV/e)

2 (Hard Core) e00®0g0000, 0O pyQKT LHC
[72] 3 ® Y = = 5 rY °
E No Trigger !iaagmggmggmggﬂﬂi! v Tev Tune DWT 6.268 7.091 1.131
g, e ", Tune D6T | 5.743 6.467 1126
£
£ ) "o Tune QKT | 5.361 6.115 0.982
-3 T v
£ J v
o . e Charged Particles (PT > 0.5 GeV/c) 4" g

0 mi } } } } } } } _ ", Numbers for p, > 0.5 GeV/c, |n| < 1.

10 -8 -6 -4 -2 0 2 4 6 8 10
PseudoRapidity n

PseudoRapidity distribution, dN/dn, for charged
particles with p,. > 0.5 GeV/c at 14 TeV for PY

Tune DWT, Tune D6T, and Tune QKT. Note
is “hard core” (i.e. MSEL=1, P (hard) = 0) with
no trigger and with only stable particles (i.e.
MSTJ(22)=1). Tune D6T uses CTEQ6L (i.e.
LHAPDF =10042) and Tune QKT uses
CTEQ6.1M (i.e. LHAPDF = 10100 or 10150 which
are the same).

We have CTEQG6L Tune D6T
and
NLO PDF Tune QKT!

is
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Summary @

“Minumum Bias” Collisions Tevatron —} LHC PT(hal;d) |
Proton AntiProton Proton < ' ‘K;ltiP‘roton
PYTHIA Tune DW is DF P (Z) distribution
A distributi use NLO PDF’s (i.e. Tune QWT) or
PYTHIA Tune D whether to stick with LO PDF’s ATLAS energy

extrapolation to the L (i.e. Tune DWT or Tune D6T)!

PYTHIA Tur€D6 a And we need to develop a procedure

. tively, but use
CTEQGL (i.e. LHA to validate the Tunes!

PYTHIA Tune QK and QKT uses th O PDF Q6.1M (i.e. LHAPDF = 10100 or
10150 which are the same) and use th -factor” to get the right amount of MPI.

I prefer QK and QKT over QW and QWT!
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