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- Soft QCD Studies at CDF -

0 In this talk

- Jet Fragmentation
* Inclusive particle momentum distribution
- Particle multiplicities in Quark & Gluon jets | Datacompared
+ Two-particle momentum correlations " toTheory & MC
- k; distribution of particles

\

o Not covered in this talk

- Jet & Event Shapes
* Inclusive jet shapes
- B-jet shapes
- Event shapes (coming soon)
- Underlying Event
* Underlying event in dijets
* Underlying event in Drell-Yan (coming soon)

> Data compared to MC
Pythia tuning
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- Tevatron in Run IT -

o Proton-antiproton
collisions at

\Vs=1.96 TeV
36x36 bunches

o Collisions every
396 ns

o Peak luminosity
298*1030 cm-2s-!

o Two experiments:
CDF & D2
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Tevatron Performance

Collider Run Il Integrated Luminosity
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o Delivered luminosity

- Current: 3.7 fb-! per experiment
- Goal by 2009: 5-8 fb-!
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CDF Detector in Run II

o Multipurpose detector, classic

L4 .
§=10 design
e e T Eal et - Silicon Vertex Detector

S : - Wire tracker
g - Solenoid
) - Pre-shower detector & TOF
silicon = ) - EM Calorimeter
potecty _ o - HAD Calorimeter
| - Muon chambers
o Broad Physics program
- QCD
- EWK
- Top

\__/ - B-phySiCS
] —— _ nggS & New PhYSiCS searches

CENTRAL OUTER TRACKER

PLUG EM CAL.
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adron Collider Environmen

“Hard"” Scattering Event N

Initia’-State I',I

Cutgoing Farion
(PT Hard)

AntiFroton

Multiple Parton Interaction

B=am Femnants

Dutgeing Parion ‘Final-State
(PT Hard? ¥+ Radiation

o Hahdron-hadron collisions is a complex environment for
jet fragmentation studies
- Need to deal with underlying event
* Multiple parton interactions

- Beam remnants
- Initial state radiation

0
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- Partons, Hadrons, Jets... -

o Jet identification

- Jet clustering algorithms
o Hadronization
ARl IR - Phenomenalogical models

o Soft final state radiation
- pQCD approximation in all

orders

o Hard scattering: 2—X

- pQCD exact matrix element at
LO, sometimes NLO

o Pick two partons and their

.
momenta
' - Parton distribution functions
o A (PDF's)
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-Fragmen’ra'rion Analysis at -

o Theoretical framework
- Partons: MLLA & extensions
- Local Parton Hadron Duality (LPHD) hypothesis

- connects partons with hadrons:

Nhadron = I<LPH D*Nparfon econe
* Naive picture: parton~hadron (if p>m,) P P

o Select two well-balanced jets (or y+jet) ° —e
- Need to know fraction of gluon jets
* PDF+Pythia/Herwig
o Do analysis in dijet (or y+jet) rest frame
- Eju=1/2M (or 1/2M) e
o Do analysis for small opening angles
- 9.~0.3-0.5 rad

- Theory is (strictly speaking) valid for soft and
collinear partons

- Limits contribution from underlying event

o Energy scale is Q = 2E+tan(8/2) = E.;0,

o Subtract contribution from underlying event
and secondary interactions

Jet 2
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-ub’rr‘ac'ring Underlying Eve-

S .
beam-line

o Dijet rest frame

o Two complementary cones
- 90° away from dijet axis
- Same polar angle 6 as dijet axis with respect to beam line

- Statistically collect same contribution from underlying event and
secondary interactions as cones around jets
— S
02/27/08 Sasha Pronko, ECT workshop, Trento, Italy 2008 9



lusive Momentum Distribut

dN /dé& = D(Y, &)

§4i—g=120 GeV .=~ Cone 0.=0.5
c =P
— X y — E.et 3_5:_ ..... Q=19 GeV
j - s
Q 3 B
YZIn(Q—), Q: Ejet c!? Qeff :chtoff ~AQCD 255_ ‘.'f
eff -
2f
o Previous measurements 150
- Extensive studies at e*e- and e*p 1
- Limited to quark jets only 050
- Very good agreement with MLLA O e e D )
0 6 7 8
o CDF :

- Never done in hadron-hadron
collisions before...
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o CDF analysis
- 0,~0.3-0.5 rad

- 9 M bins

. 78 GeV/c2< IMJJI
GeV/c?

- Fractions of gluon jets

* From 65% (|M;;|~70
GeV/c?) to ~2(5l
(Im; |~6OO GeV/c?)

o CDF resul’rs

- Two parameter MLLA fit:
* Qeff=230i40 MeV
* KLPHD=O'56iO'10

- Works surprisingly well for
wide range of dijet masses

- Evolution of peak position

<573

with Q agrees with e*e- and

e*p very well

1/Njets dN/AS
O = NDNWPE O NWREO= MNMNWLAEWO

-ive Momentum Distribution a-

/\ |“‘i. .

Mj=171 GeVl/cz2|f

-~ Mj=78 GeV/cz | Mj=101 GeV/c2[- Mj=133 GeV/c2
= ,f/\x = /\\ = /\“5
:j 1 1 I-N. :JI‘-I 1 I‘R 1 :J‘,.I 1 1 I‘%l-l 1

E Mjj=274 GeV/c2

1 1 L 1

M”—S?B GeV/c2

Fit range:

1.6<E<IN(Q/Qy)~IN(Q/0.25)

- Mj=351 GeV/c2|f  Mjj=452 GeV/c2[p
3 s 4
— "*‘ - ++*
KU A AV Vs I %
0 ) 0 5
E=log(1/x)
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- Quark vs Gluon Jets -

o Theory

History of measurements of the ratio of charged
particle multiplicities in Gluon and Quark Jets - From r=2.25 (LLA, E jet_)°°)
- Tor~1.3-1.8 (SNLLA)
o Experiment (e*e-)
- 1991: r=1.02+0.07 (OPAL)
- 2001: r=1.42+0.05 (OPAL)

- Illustrates evolution of our
understanding of gluon jets
- 3-jet events
- choice of correct energy

| — Capella et al., 2000 A CLEO O DELPHI

|7 bia & Ochs, 1998 v HRS  © ALEPH scale is non-trivial
]— Y O OPAL < SLD
o L Mueller, 1984 - o CDF
10 100

- Gluon jets are copiously
produced

- Can we do it?

Q, GeV
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- Multiplicities in Quark and GI-

o How can we do that CDF?
- Compare di-jet and y+jet
- Extract properties of Q & G jets

- Two equations & two unknowns
* Obtain fraction of gluon jets from PDF+MC

0.8 5

I | I ! !

A R N |
e IS B ol s

ﬁ u.ﬁé-mum m......_.|__.u..m.u..| uuuuu
§ 05 Y D —&— JJ-Events (CTEQ4M) ||
- v JJ-Events (CTEQ4H.)
b} 3 I —@— y-Jel Events (CTEQ4M)
AV - —
g2
e
s 03— - ' S
|
0.2 o e o e e e e e e . e e e e e
T T T 1
0 100 200 300 400 500 600 700
Dijet Mass M
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Multiplicities in Quark and Gl

o CDF data agree well with 3NLLA & LEP (model-independent
results)

- r=

1.64+0.17 at Q=19 GeV

- Confirms Q=E.;9. scaling:

Ejet17Ejer2 and 04 6,, but E;110,=Ee120, =N;(Ejet101)=N2(Eje1262)
N ;_uds-quark jets: Gluon jets: il
- ® DELPHI * OPAL

BT v opaL A CLEO 1
= B LEP-1&SLD O CDF, gluon jets 4
N 40 - % MARK2&TPC 3NLLA fit (CDF 1 LLA & NLLA, r=C ,/C_=2.25
E [ O CDF,quark jets data), gluons A
m 35 [ | | SMNLLA fit (CDF
ﬁ | data), quarks
= [
£ 30 [
=
5 s
E
I'; 20 [
5
3 15 < O CDF, Ej,,= 41 GeV
g . F <e 1 Gaffrey & Mueller, 1985 ~ © CDF, E,_ =353 GeV
6 T < | — — Catani et al., 1992 ® CLED

s BpaA L~ 1 —— Lupia & Ochs, 1998 A OPAL

e T nam— Capella et al., 2000
0 " e 10 100
Q, GeV Q, GeV
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-article Multiplicity Gluon J e1'-

3{'_

o CDF data for gluon O cDF COF preliminary
: : e e el et
JC"’S agr‘ee Wl"'h — 3NLLA fit, Phys.Lett. B459 (1999) 341
model-dependent
results from OPAL

b
tn

b
=
+

+ 4 i Hm

=

Charged particle multiplicity in gluon jets, 2N,
o 73

5 6 7 8 910 20 30 40 50
Q, GeV
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Inclusive Momentum Dist

o r(€)~1.8 for soft " | Ejet= 41 GeV 4 CDF preliminary
articles (large &) 8c=0.47 rad — Herwig5.6
P 9 3/Q=19.2GeV e Pythia 6.115
- Expected from |
theory %
o Data vs MC

- MC qualitatively
reproduces data

r(E) = (1/Ng jor ANVE) / (1/Ng jer dn/dE)

0 0.5 1 1.5 2 25 3 3.5 4 4.5 5
f 1 E=In(1/x)
Xx=pEg=1 05 0.1 0.05
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--par"ricle Momentum Corr'ela-

o Theory
- Fong & Webber, Phys.Lett. B241:255 (1990)
- R.Perez-Ramos, JHEP 0606, 019 (2006)

d*N |
Y =in(-2 ) = 1n e

REE) =22 R +R(AL+AE)+RY.AL-AE) Qu Qu

d&  dé, Ag=¢—-&
- R(§;.&,) mixes together momentum correlations and multiplicity
fIUCTUG"'ionS J'(d N/d&)d§=N

Jd2N/(d&, dE,)dE dE,=N(N-1)

- To de-couple momentum correlations and multiplicity fluctuations we
use distributions normalized to unity (F is taken from theory):

d’n
) -t -LIes) Ral) _c vy ucragrad) +CY.a5-08)
g, " o,

|
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-par"ricle Momentum Correl-

d*n
dé,d T8
Cll &) =t (V) + G (Y. A8 +A5) +C,(Y. A4 - AL)
e v A
dg, dg, Yl
o Ridge-like structure o
- Particles with like momenta correlate 4,_5__

- Correlation is stronger for soft particles

o OPAL measurement (Phys.Lett.B287,401) <~ ——
- Only quark jets

- Trends with energy not studied S R s~ e e

- Large angles considered (6,=7/2) NIV 4 '
- OPAL data can't be described by NLLA % S N AN | O W
with reasonable choice of Q¢ N i

o CDF measurement n';.1f:..:E::__.:d-::f:::::E::.:::?::f:
- 9,=0.5, 66 GeV/c2<M;;<563 GeV/c? 00 O] VORI
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rticle Momentum Corr

o Hadron correlations follow pattern predicted by Fong/Webber
C(61,62) = Co(Y) +Ert¥hAe+Acn+C, (Y, Ag; — Acy)

| R(&,;,&,) with UE subtracted |

u}:‘4 2‘ ::I‘Rl A CDF Run ” ||||||||| :
; _ 4,5 fit to CDF data ]
i E N\ o uncertainty of the fit =

- ‘ ., | e Fong/Webber Q ;=180 MeV ]

38E o114 ... R.Perez-Ramos Q=230 MeV -
3.6 1.3 0=E,  0.=100%0.5=50 GeV =
3.4 — -
3.2 - =
o ] :
2.8 - ]
26 - .

o 0.8 =

24F - .

o of 0.7F =

i 1 I Ll I L1l I 111 I il I L1l I L1 I L1l I L1l I L1 1 I Ll : :

2-2 2-4 2-6 2-8 3 3-2 3-4 3-6 3-8 4 0.6 L1111 | L1111 | 111 | 111 | 111 | L1111 | L1111 | 111 | 111 | 1117

2 15 -1 05 0 05 1 15 2
AEAE,
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rticle Momentum Corr

o Hadron correlations follow pattern predicted by Fong/Webber

C(fy 52) =G, (Y)+ C1(Y’ A§1 s Afz) e G?Hﬁ%

| R(&;,&,) with UE subtracted |

@1 -6 a CDF Run “ TT TTTT TT I:
w0 <l_1 5 fit to CDF data .
B o uncertainty of the fit B
afb N R Fong/Webber Q_,=180 MeV ]
Z old4 ... R.Perez-Ramos Q_,=230 MeV -
3.8 _ ]
360 1.3 Q=E,,.0.=100%0.5=50 GeV l l =
: | it
g E
281 - E
2.6 - ]
2.4F —1.1 0.8:— E
oof / 0.7F =
“ | Ll I L1l I L1l I L1l I L1 I | 2 I L1 I L1l I L1l I v dftn B | | _1 — B —
2'22'42'62'8 3 3 343'63'8 4 4'2 06:||||||||||||."'|||||||||||||||||||||||||||||||||||:

& “ 2 15 1 05 0 05 1 15 2
AL +AE,
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o Fong/Webber and MLLA/NMLLA predictions by Perez-Ramos
have different range of applicability

o NMLLA predictions agree with data better than MLLA

1

:3,“1'6 + CDFRunll T B —CpFRunT
<15 fit to CDF data <1?_1 5 fit to CDF data
*é]" uncertainty of the fit &é]ﬁ uncertainty of the fit
o514 Fong/Webber Q_,=230MeV 514 Fong/Webber Q_.=230MeV
) I MLLAQ =230Mev | | T | e MLLA Q_ =230MeV
1.3 NMLLA Q_.=230MeV 1.3 - NMLLA Q_,=230MeV
J of O=E,,.0,=238%0.5=119GeV o Q°Ej0.=238%0.5-119Gev .- |-

et i -
.- -
_______
- e
.- P
L- IS
-1 -1,
.- e -
4 .- -
P -
. L
- -
- 5
.
= -
.
- -
.
. Pid

IIII|II‘\II|IIII|IIII|IIII|IIII|IIII

0.8 0.8
0.7 0.7
co b b v b b P b P B ||||||||.i.|l"||||||||||||||||||||||||||||||||||||||
0.6 2 -15 -1 05 0 05 1 15 2 0.6 2 <15 -1 05 0 05 1 15 2
Ag1-AE-'2 A§1+A§2

0
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o Pythia and Herwig predictions agree with data in entire jet

energy range

311'5 » CDFRunll A »  CDFRunli
<45 fit to CDF data <45 fit to CDF data
n&F | PythiaTune A ug' T — PythigTuneA
O 1.4 e Herwig 6.5 O 1.4 e Herwig 6.5
13- Q=E._,6.=100%0.5=50 GeV
1.2

11 | et | :—

| 5 <t R I L B B B G -

09f =

0.8 0.8f

0.7F 070

0_6:||||||||||||||||||||||||||||||||||||||||||||||| 0_6:”"||||||||||||IlllllI|IIII|IIII|IIII|IIII|III

2 <15 1 05 0 05 1 15 2 2 <15 1 05 0 05 1 15 2

ﬁ@;ﬂ&z a;maz
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particle Momentum Correl

o Evolution of parameters with energy allows to extract value of Q.4
o Theory reproduces trends in data

o Results

- From fit to C, and C, give consistent results
= Combined: Qeff=137+85—69 MeV

h\ ™ T — 7 |1 T T T T T T T T T T T T T T T T T T T N 0

<')0.14 | A CDF Run II ] © B N
C CDF data fit to Fong/Webber Q . =145 MeV _| -0.02 - -
0.12 — N WS S — e 2 Y =
: =: Fong/Webber quark jet Q. ¢s=145 MeV : _0-04 __ __
0.1 :— Fong/Webber gluon jet Q_..=145 MeV —: E E
- . ] -0.06 —
008 N\ 4 | e — - -
e N T ] -0.08 CDF Run II —
006__ | .."".".".""."T_' : CDF data fit to Fong/Webber Q.¢s=129 MeV :
- ' -0.1 B
0.04 - T ................................ T' llllllllllllllllllll ] - Fong/Webber quark jet Q_..=129 MeV i
B 7 0.12 - Fong/Webber gluon jet Q_.,=129 MeV _:
0.02— — s
- . 0.14H; —
0 C | | L I I L I L L I 1 ] il 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 ]

0 20 40 60 80 100 120 0 20 40 60 80 100 120
Q (GeV) Q (GeV)

0
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particle Momentum Correl

o C, is too small compared to theory
o Almost no energy dependence, as expected

o From theoretical point of view, C, has some issues...

oo 1-35 _‘I. T T T T T T I T T T I T T T I T T T I T T T T ]
- A CDF Run II .
13:l'lL CDF data fit to Fong/Webber Q_..=0.1 MeV ]
:".‘ Fong/Webber Q_..=137 MeV 7]
1.25 T—"“ --------- Fong/Webber quark jet Q_.,=137 MeV —]
i ’ o mmmmninn Fong/Webber gluon jet Q_..=137 MeV ]
12l e -
1.15 ]
1.1 = } Constant off-set
1,05 =
1 : 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 :
0 20 40 60 80 100 120
Q (GeV)
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-par'ricle Momentum Cor'r'el-

o We measure correlations around peak position, £0

- True peak position: £,=1/2Y+a*Y!/2+0(1), Y=In(Q/Q.¢+)

- Peak position in Fong/Webber: §o=1/2Y+w, Y=In(Q/Qess)
o Agreement improves if O(1)=-0.6 inserted by hand

- O(1)=-0.6 obtained from fits of CDF data for dN/dg

= 1.2
Q E —_— F/W 10 MV FW with shifted Cﬂ
1.15_ EEEEEEEE p;q 137 M=V
- e B /W 500 M=V
116
Fong/Webber: Taak
Cy =Cy-2¢,0(1)=c,+1.2¢c, g
147
1.0&3—:-:
1.0 -
1.04 i;;«
1.025’:.::
= L] L L I L L Il I ] L L I L L L | Il 1 L I L L L I
o 20 40 60 80 100 120
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- K+ distribution -

o kr studies probe softer particle spectra than dN/d¢ and C(&,,&,)
studies

o First study of k; distributions at hadron collider
- 6,=0.5, 66 GeV/c?<M,<737 GeV/c?

o Compare with recent theoretical results
- MLLA calculations by Perez-Ramos & Machet, JHEP 04, 043 (2006)
- NMLLA calculations by Arleo, Perez-Ramos & Machet

jet axis

Normalized to bin:-0.2<ln(k.)<0.0 (N')

Q=E__ 0.=136%0.5=68 GeV
et Glucn Jet Q_..=250 MeV

—
TTTT

_|

1/N’ dN/din(k,)
[y

1/N’ dN/din(k,)

-
c|

©
3

| MLIA Q_,=350 MeV [ MLLA Q=19 GeV

—N*qg 2 2 MLLA Q=68 GeV
= _ MLLA =150 MeV -

kT P Sln(ﬂ) 107 Qete 107 MLLA Q=155 GeV

Bl b b by L 10"‘.I..\.I‘.\.\‘.\.l.”.l..

A I R T 1
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
In(k./1Gev/c) In(k./1Gev/c)

10
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K+ distribution

o NMLLA agrees better with data compared to MLLA
- Indicates importance of higher level corrections
- MLLA: agreement with data becomes better at large Q
- NMLLA: agreement with data is good at all Q's

05 0 05 1 15 2 25 05 0 05 1 15 2 25
In(k;/1GeVic) In(k,/1GeV/c) In(k,/1GeV/c)

1<
1~

Range of validity:
LA MLLA worksfor y=In(k{/Q4;)<Y-2.5
NMLLA worksfor y=In(k{/Q)<Y-1.6

—_—
[~ + i in:- ’ - C —
x | Normalized to bin:-0-2<lnlis)<0.0 (N1) & T Normalized to bin:-0.2<ln(k;)<0.0 (N’)| & | Normalized to bin:-0.2<1n(k;)<0.0 (N’)
N N
E [ Total Uncertainty E o Q=E, ec=100*0‘5=50 GeV E - Q=E, ec=310*0.5=155 GeV
E Fv=, (Machet/ ) 5 jet S Jet
=_v=  memeeeee- MLLA (Machet/Perez-Ramos -~ v = L.
= 1 = N ———— NMLLA (Arleo/Machet/Perez-Ramos) Z 1 f_'_v_"— Z 1 jv_'_'_l—
T C o b} E ko] E
= C 1 = c A o
= T = € I £ &
L ) - B A -
L I
1 I B L
Al | ; }
107} ! 10 107
r ! - E 1
L 1 C - L
L 1 r I —
L 1 - B
1 - - 1 7+
2| I I
107 : 102 102} |
r o o 1
: 1 C v CDF Run II r v CDF Run II 1
[ 1 - Total Uncertainty - - Total Uncertainty 1
i 1 ST T MLLA (Machet/Perez-Ramos) - MLLA (Machet/Perez-Ramos) 1
Q=E, 0.=38 0 5: 19 Gev I ——— NMLLA (Arleo/Machet/Perez-Ramos) I ———— NMLLA (Arleo/Machet/Perez-Ramos) :
10'3 l 1 lj 11 l 1 1 .J N I I N I 11 :_Y 'I_'LIJ l 3 3
_0.5 X 1.5 2 2.5 10- ‘\\\\‘\\\\‘\\\\‘\\\\‘\\IIIIIIII 10-‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\.\\Ils
I
I
LA MLLA
N

v

NM

v

0
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K+ distribution

o Both Herwig and Pythia agree with data in entire range of jet
energies

-+ F ; . . —_ —_
= Normalized to bin: :'2;81:;“?)::'0 () o Normalized to bin:=0.2<ln(ky)<0.0 (N') Y+ I Normalized to bin:=0.2<lm(k,)<0.0 (N')
£t Q=E_ 6= .5=19 GeV 4 Q=E_0.=10040.5=50 GeV = Q=E_ 0.=310%0.5=155 GeV
> Y CDF Run IT Preliminary T 3 = e
- 1 E Total Uncertainty 2 1 E 1
-.z E ——— Pythia Tune A - -]
= I z z
r - -
10'F . X
- 10 10
107} 2 2
g 10 10
F ¥ CDF Run II Preliminary - v CDF Run II Preliminary
: Total Uncertainty =r = Total Uncertainty
‘ Pythia Tune A N Pythia Tune A
+ l - Herwig 6.5 e Herwig 6.5
3 Lo b vy by v P ey PR ] -3 -3
10 Lo b by b L e b gl Lo b b b b v a g Ty g
05 0 05 1 15 | kzne ";-5 M55 0 05 1 1.5 2 25 MWo5 o0 05 1 15 2 25 3
n(k./1Gev/c) In(k;/1Gev/c) In(k,/1Gev/c)

0
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- Summary and Coclusion -

o Studies of jet fragmentation at CDF confirm that pQCD
calculations can be successfully applied to describe most aspects
of jet formation

Further support to LPHD
dN/dg distribution: Phys.Rev.D 068:012003 (2003)
© Qu=230+40 MeV: K pp=0.56+0.10
Multiplicity in gluon & quark jets, Ng & Ng: PRL94:171802 (2005)
* r=Ng/Ng=1.64+0.17 at Q=19 GeV
Two-particle momentum correlations: submitted to PRD
© Qepr=137°%° 49 MeV
k: distribution: to be submitted to PRL soon
* Data agree with NMLLA at all Q's

0
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Backup

— S
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-par"ricle Momentum Correl-

o Consider all pairs of particles with ,-1<£<E,+1 in cone 6.<0.5
around jet axis

d?n

Clln &) =t o (V) + G (Y. AL +AL) +Cy(Y. AL - AL)

dn[{.id_...-----i--........J........___L_---......;.__--......J....__.._,L.-. ’if 1__

(] RS SRSSSN S S W, WSSO S S 0.51 %

025 nooen

' : ' : '
- . | : ' : i
-F . H ' . i

P ] L L T R T s i
C . h . . h
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K+ distribution

o MLLA seem to agree with k; distribution of partons in Pythia

—
d [i
= & Normalized to bin:-0.2<1ln(k.)<0.0 (N')
= : Q=E__0_.=100%0.5=50 GeV
Lo Jet
E 1 Ba il —
- i ol o T S —
- L ..';.._‘__“ —_——
E : '_v_:_‘._' 5 -.__:T.—I
i Chind T e —
— —_—T— T k
-1 —— ._h_|
1D :_ —— i
E —Y— '_;—"'*'
: ="y
——
-2
10 = v Pythia Tune A hadrons Fovt
H e« Pythia Tune A partons Erge
e MLLA Q_;;=250 MeV )
e T ed
10-3 1 L i | i 1 L | | i i 1 L | i i L1 J i i i 1 | | i i i I | 1

02/27/08 Sasha Pronko, ECT workshop, Trento, Italy 2008

D 0.5 1 1.5 2 2.5
In(k;/1Gev/c)

—h

1N’ dN/din(k;)

—h
%

103

Normalized teo bin:-0.2<1ln(k.)<0.0 (N')
= Q=Ejetﬁc=136*0.5=68 GeV

_'_
P e,

e S T

—_ -, il

—ra ——
—a T ——i

B .
e =

T -.,l_—‘.—c

e

— T

——
—_—
=V

-— - l—“‘-l‘
g, o ——

—_—— =

"""" MLLA (R.Perez/B.Machet)
—— Pythia charged hadrons ‘—‘:'—

| IIIII1|

—a— Ptyhia partons

|I|II|I|II|I|II|I|II|I|II|I|4I|I|IL

-0.5 0 0.5 1 15 2 2.5 3

In(k;/1Gev/c)



