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Introduction

The study of particle production in HM events in small collision
systems at LHC has revealed unexpected collective-like phenomena.
For HM pp and p-Pb collisions we have:

e Long-range angular correlations, radial flow signals strangeness

enhacement Phys.Lett. B719 (2013) 29-41 Phys. Lett. B 726 S2013) 164-177

L P0H s ateccspansatat e At LA e A M iaaaasans
= 3 =
2P, <t GeViC p-Pb s, =502 Te¥  §0agpPhig, =502Tey o |apl<nd 0.35 | 60-100%
? ‘ -t T [ i0-20%) - (BO-100%) g = 1| = %73 3
T<py o <2 GeVie N (0-20%) - (60-100%) in_ﬂs— 2ep,  <dGave 4+ FRemaining
-, F1up :
Foaf- "
3
apaz— &
E g ﬁ S E L t
;D.EII]— g o F ' %
o 0.7 } s 4 2 4
£ 085 g }
- L e T R B
e -2 [ 1
un N
4o 0.80 _ an
&?“ '_‘é B 088 p-Rh {5, = 5.02 Te¥
= 0.75 = (02055 - (6D-100%) = 9 + 28, 008 23¢ + 28, coa 3
- D nasl- 2ep,, <dGec e 3+ 22,008 20
= 2 a o " cEgeys  — Basaline for yicld extraction
F nad e + HIJING shifted
m
3
3082
E
gn.a
T 0,78

L L L 1 1 L
[ 1 2 3 4 0.5 1 1.5 2 2.5 3 35 4 5 1 15 2 2.5 3 a5 .
Faid
A rad) p, (GeVic p, (GeV/

« Understanding the phenomena in pp collisions is crucial tor HI pnhysicCs, Because pp
and p-Pb collisions is used to extract the QGP effects. However, no jet quenching
effects have been found so far in p-Pb collisions, suggesting that other mechanisms
could play a role in producing collective-like behaviour in small collision systems
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Introduction
Some mechanisms for collectivity v °®

0.16

* Hydrodynamic calculations reproduce flow.o.14f
0.12F

0.1F

 Also, Color Reconnection (CR) reproduce oosf
 flow like effects. ggj
os[ T T Antonio Ortiz et all. 0.02f

© "« awcepeimnay  PhysRevLett.111.042001 0

04 B . Pythia 8, tune 4C
B NLO, Phys. Rev. D 82, 074011 (2010) |

o
w
T ‘ LI

(p+pP)/ (n*+m)
3
L
° .3
® ..
I ——

p-Pb 5.02TeV ALICE Data 0-20%

0

ArXiv:1307.5060v2

p, [GeV/c]

FIG. 4. v2{2} for pions, kaons and protons in p-Pb collisions
calculated with the hydrodynamic model, as a function of the

_ * transverse momentum. The data come from Ref. [7].
& ete . i

ety * There are other mechanism like:
J 1 -colorglass condensate, ArXiv:1509.03499v2

at /s =7 TeV. ALICE data are compared to results from
PYTHIA 8 tune 4C, as well as next-to-leading order (NLO)
QCD calculation [7].
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e T _gtring melting in MPT
FIG. 1 (color online). Proton to pion ratio from pp collisions -COIOr rOpeS In DypSI C BierIiCh et a”
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Introduction

Production via:
Lund String fragmentation

Model

1st partonic
system ey

+2° partonic .
L
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Figure taken from: G. Gustafson, Acta Phys. Polon. B40, 1981 (2009)
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Color Reconnection (PYTHIAS)

ﬁJ

Final states via: .
N | FJ //
Hadronization model. ' _~
S
Q ‘l ;I;—_ :
N
| II 1 | ‘--
?ﬁj \“
b » h
| N

. v -
when CR,is Activated

After colour reconnection

Effects of CR on hadron flavor observables, C. Bierlich and J. R. Christiansen, a q

PRD 92 (2015) 9, 094010
QCD rules say how
reconnection is allowed
(epsilon color tensor)

The minimum string length
tell us the configuration

. 7
¢'glgFeik —» g <

Hector Bello
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Introduction Color Reconnection (PYTHIAS)

Production via: _ Final states via: C
Lund String fragmentation Hadronization model. S~
Model A =

\ AN
/ \
f J -

A | -

 Can we cuantify the jet effects of high p_?

In the CR model used in tune Monash2013 a =—,_-f RS e
MPI system with a pTo scale of hard interaction L T
(normally 2 2) en CR.is activated
Can be joined with one of a harder scale with a il

probability given by: =

After colour reconnection

2 q
P _ ( RRx pTO) Reconnection Range (RR): 0-10
(pr)= . .

(RRx py,)” +p2

http://home.thep.lu.se/~torbjorn/pythia82html/Welcome.html g

From: Jesper Roy Christiansen MPI@LHC 2014
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Introduction 3+1D Hidrodynamics (EPOS 3)

MOdeI W|th nucleon <, ";{6.3.:3\ nonlinear _quasi longitudinal
. . . . B ?)cf_focts color electric field
Energy conservation in multiple scattering R T be”
Parton modelled by (Gribov—Regge Theory) Yprononnnonnes
oW X }—rrrfﬂ“ﬁ'x‘rﬁ's
Off-shell, remanents partons sy
S atu I"atl O n nﬁEWTYTTTWE’KTYE
o SR T EEEEEE XX ] decay _
nucleon :3/ o R :'.ffalr“

“Core-corona” separation ot =%" 'Z

cut P ¥ uncut P °

Core—high string density
Corona—low string density

with “Core”=Hidrodynamics e h ™ .
No “Core’=just string model 91" =8I + I, T+ I, 77 = 0. A exclusive
ey donaity (GeVHmE (- 0.0 - 4.6 foic) G 4 K. Werner et al., PRC89 (2014) 6, 064903
F 2.5 Color flux tubes for the pomeron exchange.
]
B F
al- 2 — —
- 4] q3
2
= 1.5
% o El —‘ : 5}
-2: —1 £ £4 .
af . a
o i =% —
Bkt .. L Ll [ L L a1l g F
s 6 4 =2 0 2 4 5 @ Hector Bello 7

x [fm1]
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Introduction 3+1D Hidrodynamics (EPOS 3)

Model W|th nucleon 3@%‘ d;b\’w;;\ nofrfl‘lintcal' _quasi longitudinal
. . . . clrects lor electric field
Energy conservation in multiple scattering o or electric Hl

EREK]

_ "flux tube"
Parton modelled by (Gribov—Regge Theory) | Yrrrrrn
oW X %rﬂmam
Off-shell, remanents T
Saturation E R EEEEE R
. T EEEEEE XL dcca},
nucleon J N, S :i‘if‘“"u A_

4% L b — .‘r\—ﬂ f

“Core-corona’

Core—high strin : - TR S
Coronaslow st © WWhat happend to jets of high p_within EPOS? N
with “Core”=Hic —
No “Core”=just Suuiy rivuc: :

eneray donsity [(GeVm] (.- 0.0« = 4.6 frmic) G 1 K. Werner et al., PRC89 (2014) 6, 064903
z_‘ 25 Color flux tubes for the pomeron exchange.
4i— 2 P —51 ‘——;?;
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What will be shown? ;vv---'garx“’;”“‘:'i?’-"-‘-’f’-’--}‘?‘?f‘.?g

. . . s Higgs Vacuum i
For light flavor hadrons with constituent quarks_. P e e P
m,=~2.2 MeV, my=4.7 MeV, m = 96 MeV < Agop <<m,=13Gev & |
(mases generated dinamically) 1, K%, p, g | g '
E 10°F w
S
o 2
We will see how jets affect the proton to pion ratio &
and the blast wave analysis within the models of T ol oD Vacum ]
Hydrodinamics and Color Reconnection % ety fmeki
1 1 10 10° 103“ 10* ;05
' J ' . ' s 02— QCD quark mass (MeV)
ALICE & 0.18-
0.6 = pp\s=2.76TeV - o160 e, %§%%
s ppi\s=7TeV 0143_

* pp \s = 13 TeV (Preliminary)

o
N
|
1

_  Global Blast-Wave fit to %
~ = (0.5-1 GeV/c) , K (0.2-1.5 GeV/c) , p (0.3-3.0 GeV/c)

_ e ALICE Preliminary, pp, Vs =7 TeV

- = ALICE, p-Pb, Vs = 5.02 TeV

~  + ALICE, Pb-Pb, |s, = 2.76 TeV

~  + ALICE Preliminary, Pb-Pb, ﬁ 5.02 TeV

O
N

llllllllllllllIlllllllllllllllll

Particle ratio

e See Irais Bautista talk | ¢




Simulation Setup

Pythia 8.212 Generator

« Monash 2013, P. Skands, EPJC74 (2014) 8, 3024
« 900M events

K. Werner et al., PRC89 (2014) 6, 064903
EPOS 3.117, Generator K. Werner et al., PRC 82 (2010) 044904

« 1000M events H.J. Drescher et al., PR 350 (2001) 93-289

Fastdet 3.1.3, Jet Finder M. Cacciari et al., EPJC72(2012)1896
« Anti-KT Algorithm

« R=0.4

e« pTmin =5 GeV

« Maximum p_ of the partonic scatterings 25 GeV

Stable and primary particles were considered for the jet
reconstruction.

Hector Bello 10



Monte Carlo Models and data

Epos3 and Pythia 8.212 comparison with data

(p+P)/(n"+m)

0.8

0.6

L pp Vs

, .
=7TeV

@ 7

O ALICE data, |y| < 0.5 (PLB 760 (2016) 720) —
— Pythia 8.212 |y| < 1, with CR
" ="~ Pythia 8.212 |y| < 1, without CR

J | J | J | J |
(b)
0 ALICE data, |y| < 0.5 (PLB 760 (2016) 720) —

— EPOS 3.117 |y| < 1, with Hydro
- == EPOS 3.117 |y| < 1, without Hydro

Hector Bello
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Monte Carlo Models

Epos3 comparison with Pythia 8.212, with and without Hydro and CR
For different multiolitv classes

[T T : | : | T T T : 1 : : | ' T
L <1 NN 1 _
0.4 / 'Q\ N i
0-3_ ) S SR | \
— o02F TS B
(=4 B
F oo -
R i EPOS 3.117, without Hydro
b O_I | , | . | , I 10 . l . | . | . | ]
~ R T y 1 ' | U I Tl g 1 L | J I ' I ]
o —— Inlcusive
(@] 0.5 (C) 1T e <z <1 (d) 7
+ i T - 1<z<2 1
o 04~ T -=2<2Z2<3 7
~ I T -.-3<z<4 i
0.3 —+ —4<z<5h —
- T —5<z<6 .
0.2+ 58 = T T T
0.1 4 - -
. Pythia 8.212, with CR T Pythia 8.212, without CR 7
0_| L | L | ! | L | __l 1 | 1 | 1 | ! | ]
0 2 4 6 8 0 2 4 6 8
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Results and discussion (using jets reconstruction)

Proton to pion ratio

08 | ! | ! | ! | ! | | ! | ! | ! | ! |
_ p-p Vs =7 TeV (a) 1 Blacklines:0<z<1 (b)
e 0.6- v <1 | Red lines:5<z<6 |
+ - — 5<p{:t<10 GeV/c
i ---- 10 < P <15 GeV/c
E 0.4 pJLt T
g -= 20 < pP' <25 GeV/c _
‘oY
+
Q_ . .
R Pythia 8.212, with CR EPOS 3.117, with Hydro
] . | . | . | . | | ! | ) | . | ! |
0 2 4 6 8 0 2 4 6 8

P, (GeV/c)

Fig. 4: (Color online) Inclusive proton-to-pion ratio as a function of pr for two multiplicity classes, 0 < z <'1
(black lines) and 5 < z < 6 (red lines); and for different p!t" intervals. Results are shown for both (a) PYTHIA 8
and (b) Epos 3.
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Results and discussion (using jets reconstruction)
BG-Blast Wave analysis

The blast-wave model describes a locally thermalised medium which
experiences a collective expansion with a common velocity field and
undergoing an instantaneous common freeze-out

1 dN p.sinh p mTcnshp) "
— — o« | rdrm I | = K —tanh™' 8. =tanh'|{ ~
p'l' de -!‘ Y ( T;zln ) 1 ( Tkjn o= tant ﬁl. fanh [(R) ’85}

From the simultaneous fit of the blast-wave model to the p_ spectra of

different particle species we extract two parameters, the temperature at
the kinetic freeze-out, (Tkin), and the average transverse expansion
velocity (B;). To fit the pT distributions we use:

n‘Kp

0510 0315 0.8-2.0

For this ranges the spectra is described by
the BW fit within 10%

p; ranges (GeV/c)

Hector Bello 14



Results and discussion
Blast-wave model fits to invariant yield PYTHIA

N T

Dy ST+ ] LA AR S B B T T T e e e
o 10 i Pythia 8.212, pp Ys = 7 TeV, |y| < 1 I Combined blast-wave fit il dN/dn (b) B
> N ith CR without CR =+ fit result inside fit ranges + 5< (AN /d >< 6 -
() 107} w ) L = = = fit result outside fit ranges L gt on -
O] i ¢ T (x 100) O THT (x100) T T R
g - = K'4K (x50) DK'+K (x50) L + with CR  without CR -
> 8 ® p+p O p+p + -+ 2?ndf=019 xndf=131 o
O 10%F 22ndf=1.01 y2ndf=2.36 - 1 n
Q - - = - -
© | —+ £ e ]
(o i i T t"""ﬁ-tg_ i
Q. - =+ + g, ¢
§ 10_1 - -+ -+ "“-..:'.'.-l—_
25 2 T T TILLo e
E 10_5 - _ + =+ o -
o~ = without jets (p’;at > 5 GeV/c) + + 20 < P <25 GeV/c =
-O el IR S ST T N T TN U [T SO T SO T [ WO T WY =11 a1 Tl PR T T N T N TR T T T B
! 1 TTTRT I T_]

= P iitena N 7 ..qopspuse E
m I I |—'-_I L L L A I L L L A I l l_-
~ I 1 | ) L LAL N L AL = L | I 1]
U - - T g I JT - e IS -~ (= B s -
i L — -
' s o B
PR M T R | 1711 1 1 | 1]

g T T 1 1.1 | T 1 1 | I 11 7 T T T T3
| L | | | | ] 17

P, (GeV/c)
At HM, the BW model fails to describe the p. spectra when CR is not included,
On the other hand, with CR the agreement between the BW parametrization and the p_.

spectra improves with increasing pTjet. This reflects Pythia8 interaction between jets and
UE is crucial for generating a collective-like behaviour.



Results and discussion
Blast-wave model fits to invariant yield EPOS

(4]
RV o s B L L BN
o 107 F EPOS3.117, pp s =7TeV, |y <1

'| l LN B B | ] LI B B I T I T T l l LN B B I T 1 1 71 l T 1 1 71 ]

(b)

T

T Combined blast-wave fit [
ith Hvd thout Hvd . fit result inside fit ranges N 5« :x /:Tl <6 i
107 with Fydro —~ WINOUL Fydro - T - — — ~ it result outside fit ranges L (dN fdn) u
¢ T+ (x 100) O T (x 100) ] [ B
" K'+K (x50) OK'+K (x50) _ - with Hydro  without Hydro
® p+p O p+p = - . xndf=077 x¥ndf=129
- 10° x?n.df=1.33 x¥ndf=674 - - -

=N
<

B L B B B L B B B B B B B |
H=HH—

d2N/(N.2np_dp_dy) (GeV/

(MC - Fit) / Fit

At high multiplicity its clear the effect for Hydro and no Hydro in EPOS, although the jet
contribution to the radial flow patterns is smaller than in Pythia8.



Results and discussion
Blast-wave model parameters EPOS vs PYTHIA

- ppVs=7TeV,lyl <1 _ T _
without jets (p’;et >5GeV/c) T 10< p’:’t <15 GeV T 20 < p':t <25 GeV
[ O Inclusive _
0.15f + + .
S -: '
S [ ° o ePED ] o o o0 ] o o 00 ]
@O 0.1+EPOS3.117 1 1 1
o ——————————————— T —— ————
v . T . T .
c @ without jets (pft >5 GeV/c) | ®10< p’:_"t <15 GeV 1 ®20< p‘:t <25 GeV
|'~¥ O Inclusive 1 T
0.15f + -+ -
®o T o T o )
© °Q® - I o ° 5 [ o o 5
0.1-Pyhtia 8.212 1 il i
................... | I T S T R S T T | PRI T T | T S T T N SR SR T S A TR S S T N T S

0.2 0.3 0.4 0.5 0.2 0.5 0.2 0.3 0.4 0.5

03 04
( /J’T )

-For events having jets and being in the same muiltiplicity 'CBT:’ increases with respect
to the inclusive case. For jets with 20< pTjet<25 GeV/c and the highest multiplicity class
the effect is weaker in Epos3 than in Pythia8.
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Conclusions

 We have studied the underlying physics mechanism (hydro and CR)
using Epos3 and Pythia8, for the proton to pion ratio and BW analysis

* Proton to pion ratio shows a bump at around 3 GeV, more differential
clasification was done using the leading jet transverse momentum,
at low multiplicity radial flow patterns arise while hydrodinamics and CR
effects are small.

 For HM events particle composition is different in Pythia and EPOS,
visible in the proton to pion ratio when the multiplicity vary, EPOS change
while Pythia don't.

« Agreement between the blast-wave and the LF spectra significantly
improveswith the increasing of the leading jet p, also found at low Nch

events suggesting the presence of collective behaviour due by jets

« The multiplicity dependence of the average transverse expansion

velocity is found to be more affected by jets in Pythia8 than in Epos3
Hector Bello 18



What is next?

Still working on the data analysis of

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

©)

ALICE Y

ALICE-ANA-2014-xxx
May 16, 2017

Spherocity analysis for (p7) vs N, in pp colisions at \/s= 13 TeV

Héctor Bello Martinez!+2, Arturo Fernandez Téllez!, Antonio Ortiz Velasquez2, Guy Paié?

... to get another paper
it flows ok then | will show in
Puerto Vallarta XVI MWPF, stay tunning

Hector Bello
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Results and discussion
Blast-wave model fits to invariant yield PYTHIA

T LA LR LR o M N S B I
< dede[ <1 (a) -
(dN_/dn )

(4]

! 1) UL A N B
G 107°F pythia 8.212, pp Vs =7 TeV, |y| < 1
with CR without CR
¢ T (x100) O T+ (x 100) T
m K'+K (x50) 0 K'+K (x 50)

® p+p O p+p
x%n.d.f=3.28 x%n.d.f=4.65

Combined blast-wave fit
fit result inside fit ranges
= = = fit result outside fit ranges

0

-t
o
~

with CR without CR
x2n.df=151 x¥n.df=1.09

P N Y Y Y Y Y Y

| \\“““‘:tt::&m

-
—

P Y N Y N N N N N Y Y S Y N N
L O O I O O O D O O O I O A O I L

d2N/(Nev2indedy) (GeV/
)

Y : \ \ TRRLRLC
¢ - .
SRt —ooeq “Letane
i T . i
10_5 - ) “&:s;‘s - ) ) -
= without jets (0 > 5 GeV/c) S8y 5< dTe' <10 GeV/c 20 < pJTBt <25 GeV/c -
1 L L L I L 1 L L I L 'l 1 L I L L L L | l L L 1 1 I 1 L 1 1 ' L L I L L L Il I Il 1 L 1 l I_
e ol ,

(MC - Fit) / Fit

p_ (GeV/c)

At low multiplicity where color reconnection effects are negligible, it is possible to find

an event class where the radial flow-like patters pop up. Especially, in events having
pTjet>5 GeV/c the pT distributions of identified hadrons are better described by the 22
blast-wave model than in those without jets.



Results and discussion

Blast-wave model fits to invariant yleld EPOS

C\I
10 EP083117 ppr 7 TeV, |y|<1

T I L I L I Ll

AN LA R R N L L L B B |

N :: Combined blast -wave flt :: dN../d a :

S _ ith Hvd ithout Hvdro fit result inside fit ranges 0< Wm;dl <1 (a) h
407k with Flydro — WIRout Hydro - 1 - = = = it result outside fit ranges | ( o ) .
Q) B ¢ T+ (x 100) O W+ (x 100) T T h
- - " K'+K' (x50) OK'+K' (x50) L + with Hydro  without Hydro
> - ® p+p o p+p + + x¥ndf=110 xndf=078 -
O 10%F x2ndf=555 y2ndf=9.18 -L + n
Q— - -+ - -
1L 1 *-t. T h

& 10°F ___\- tti’& T E
= E - 3 E
z F i ::
_— 10_5 — .‘—._— -+ -
=Z i - <P} <10 GeVic I ]
-o Ll |_'_| L1 1 1 | 1 l_’_ =
0. I L L | ' I I T l_-_l l . | U 1 |_—_ |
'_".fw_ e YAl E

—0 1 1 1 1 I_-— ..... | ] | I_-—l -

0 T T I____ """ | 1 |___| =

oo

(MC - Fit) / Fit
o M © b o IS

|
©
N
_I T
n

T

p_ (GeV/c)

At low multiplicity no difference when V\ire impose Hydro and no Hydro in EPOS, though
the jet contribution to the radial flow patterns is smaller than in Pythia8.
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dM/deta
binz

dM/deta
binz

[T = A = L R R g FE N R e

[Tl = N = L R R g FE Y R e

ptjet=5

0.235603
0.267855
0.3295
0.352988
0.359541
0.364311
0.33475
0.300812
0.606388
0.680481

ptjet=5

0.226345
0.233474
0.230267
0.225967
0.221177
0.215434

0.20888
0.155028
0.237967
0.10:4439

Beta_T
S<ptjet<10 20=<ptjet<25 ptjet>5
0.458924 0466984 0.130237
0405684 0.471974 0.150281
0.42466 0. 46066 0.148746
0.4367319 0.47314 0.147962
0.441606 0485634 0.147945
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0.447905 0.505936 0.150597
0.452296 0.510851 0.155789
0.45846 0.556484  0.0B50605
0.376818 0.516938 | 0.0301462
NCR
Beta T
S<ptjet<10 20<ptjet<25 ptjet=5
0.379451 0473676 0.126855
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ptjet=5
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0.132336 0.123777
(.125104 0093683
0126063 0.112439
Tkin
S<ptjet<1D 20<ptjet<25
(.118919 0.106398
(.131603 0.123453
(.13477 (.134393
0.137974 0.135953
(.14035 (.138698
0,142 208 0.140576
(.143188 0.141798
0.144687 0.143726
(.145402 0.14233
0.147127 0.147067

Hector Bello

0

Chi2_miFCN
S<ptjet<10
0.0844051
0.211819
0.371459
0.412505
0.413585
0.434367
0.360650
0.350048
0.713898
1.26018

Chi2

S<ptjet<10
0.224575
0.581838
1.46475
1.7353
1.77893
1.7594
1.732
1.685982
1.85746
2.23838

20<ptjet<25
1.50712
0.152153
0.186932
0.220832
0.177859
0.154666
0.243851
0.516841
0.531304
1.19458

20<ptjet<25
1.08961
0.245738
0.306867
1.03019
1.35173
1.3117
1.25118
1.56443
1.45582
0.819405
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dN/deta
binz

dN/deta
binz

ptjet=5
0 0.25899
1 0317589
2 0.400424
3 0.424769
4 0438677
5 0.443575
6 0457229
7 0445659
g 0592093
9 0104439

ptjet=5

0.235603
0.267855
0.3295
0.352988
0.359541
0.364311
0.33475
0.300812
0.606388
0.680481

[Tu e LN Ry QY g P N R e

Beta T

Hydro

S<ptjet<10 20<ptjet<25 ptjet=5

0.421773
0.446456
0.471146
0.480138
0.486788
0.491549
0.491209
0.498149
0.450303
0.496513

Beta_T
S<ptjet<10
0.418811
0.405684
0.42466
0.436739
0.441606
0.445365
0.447905
0.452296
0.45846
0.376818

0.33
0.400229
0.443002
0.473513
0.482207
0.505442
0.507069
0.536677
0.555372
0.603596

20<ptjet<25
0.466984
0.471974
0.46066
0.47314
0.489634
0.50315
0.509936
0.510851
0.556484
0.516938

0.,122323
0.134396
0.138082
0.142014
0.144909
0.14873
0.141779
0.130512
0.0432197
0.3
MoHydro

ptjet=5
0.130237
0.150281
0.148746
0.147962
0.147945
0.146718
0.150597
0.155789
0.0850605
0.0301462

Tkin
S<ptjet<10 20<ptjet<25 ptjet=5
0.0999429 0.12596 5.55015
(0,123279 0.142804 1.42341
(,133573 0.147498 1.08763
(.138155 0.144622 1.05433
0.141056 0.149161 1.14148
0.142965 0.140963 1.325%6
0.145135 0.143377 1.47847
(.144498 0.125934 1.50268
0.147059 0.118906 0.921137
(.,135891  0.0507416 0
Tkin
S<ptjet=10 |20=<ptjet<25 ptjet>5
(.117952 0.116517 3.28347
0.130901 0.122964 1.23443
(.131665 0.128196 1.08755
0.131716 0.126577 1.031%c
0.132362 0123212 1.00389
(.132845 0.119721 1.01403
0,132922 0120431 0.8561
0.132336 0.123777 0.917585
0.125104 0.093683 0.611003
0.126063 0.112439 0.458924

Hector Bello

Chi2

S<ptjet<10
0.169318
0360365
0.561077
0.694378
0.821225
0.923565
1.0541
1.22357
1.43058
187702

Chi2

S<ptjet<10
0.0844051
0.211819
0.371459
0.412505
0.413585
0.434367
0.360656
0.350048
0.713898
1.26018

20<ptjet<25
1.10106
0.611004
0.620219
0.556179
0.731736
0.767189
0.730442
1.30293
1.04094
1.35148

20<ptjet<25
1.50712
0.152153
0.186932
0.220832
0.177859
0.154666
0.243851
0.516841
0.531304
1.15458
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