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Quenching in PbPb

* How much energy lost
on average?

* How much does it vary?

 What is the path-length
dependence?
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Jet Ry,

JetR,,

How much E does the leading jet lose?
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OK, what does this tell us about energy loss?
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PbPb collisions pPb collisions

cC~

e Baseline for PbPb collisions

— Cold nuclear effects, nPDFs

U/(L Yetkin Yilmaz, Etretat, 2013



PbPb collisions pPb collisions

cC~

1< p"ig <3 GeVic

1< p“"’c <3 GeVic

e Baseline for PbPb collisions % :

2 31 \
-|F t\‘:\\‘“ \“

\ ‘0 \\\"
— Cold nuclear effects, nPDFs n

Do we ALSO see an onset ot
density effects in pPb already?
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Event characterization

e /DC based variables (spectators)
— Not very well-correlated to the energy density at mid-rapidity

 Mid-rapidity based variables

— Significant auto-correlation with jet configuration

* Forward calorimeter based variables:

— Single side?
— Two sides together?
HF Dijet HF
-5.2<n<-4 -3<n<3 4<n<5.2

Final choice: E; measured in 4<|n|<5.2 [ ___, .
'5::',
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Tracker based variables

* Introduce bias on number of jets and their

fragmentation:

Event less likely to
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/ dijets

\ Event more likely to

have 3 (or more) jets
Each jet means
additional N, ~ 10.



Forward energy based variables
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Forward energy based variables

_ I+,

In the direction of Pb beam ]
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Energy momentum

conservation:

When a large deposit on one
side is required the dijet
pseudorapidity shifts towards

the other direction.
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N,.« has a weak dependence on forward calorimeter energy in pPb.
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Dijet angular correlations
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Dijet momentum balance

—r T T T T Trr|rrrprrrprrrrrrrprr~rrrrr T T T

0.05

0.3F CMS Preliminary p_ >120Gevic 1 anti-k (PFlow) R=0.3 E
80.25 E_ prJ L dt=18.48 nb” _5_ p.,> 30 GeV/c __ A(i)1 ,> 211/3 E
= - + _HF[m>4 T ’ HF[In|>4 3
& 02F (0-100% FE<20Gev F20Gev<E; " <25Gev
£0.15F
Q -

@ O1F

-

- ® pPbYs=5.02 TeV
0.3F - + .

- + 1 —— PYTHIA + HUING E
5025F + + 777 PYTHIA .
B C HF[[n|>4] I HF[In|>4] I HF[n[>4]
§ 0.of 25CeV<E """ <30 GeV 3 30GeV<E """ <40 GeV 1E "> 40 Gev
LL C N X
< 0.15F I -

g 1 -
@ O ] ;‘
0.05F + -
C T T - ]
':.= .......n.n."lll|||||||||H|l|||"||¢||||||||l'|||||'
0 02 04 06 08 02 04 06 08 02 04 06 08
P1/Pr, CMS PAS HIN-13-001

Cannot see an enhanced imbalance

Yetkin Yilmaz, Etretat, 2013 12



Dijet system pseudorapidity
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Summary of dijet eta vs HF
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* Mean of ny;, increases v.s. forward calorimeter energy
* Width of ng;. decreases v.s. forward calorimeter energy (also in MC reference)
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Dij

et eta for 0-100%
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 The modification in eta is significant in 0-100% selection,
without any bias.
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Probing PDFs

Kinematic reach for CMS, pPb @
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Comparison to NLO calculations
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Conclusions

 pPb datais rich in physics
* The classification of dijet events in terms of
their bulk properties is a challenging task

* No quenching effects observed

* Possibly initial-state effects observed in dijet
kinematics

* The average eta of the dijet system is shifted
towards the side of Pb fragments

— The low-x PDF in proton may be suppressed
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IN MEMORY OF...

... the
TREEHUGGERS of Turkey,
killed by police violence:

Mehmet Ayvalitas (3 June 2013)
Abdullah Comert (4 June 2013)
Ethem Sarisuluk (12 June 2013)
Medeni Yildirim (28 June 2013)

Ali Ismail Korkmaz (10 July 2013)
Ahmet Atakan (9 September 2013)

info: https://www.facebook.com/CollectifDeTaksim
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Summary of p; ratios and Ag

CMS PAS HIN-13-001

0.28 0.78 pr—rrr g

026l CMS Preliminary R 0.76  anti-k,(PFlow) R=0.3 E

i prJ L dt=18.48 nb” : 074E  no, > 2m3, n|<3 E

0.24_— n 072F _'

—_ i A_ C .

= = o7l e .

Soxnf @ © (2 © | & %7 . 9° o0 .

~— B [ ] T = : [ ] :

e | ° - & 0.68[ ® o 3

02| . - ]

[ 0.66F 3

0.18f . 0.64 1 -

[ ] 0.62F -

0.16 L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 11 I -I L1 1 I L1 11 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 r

0 10 20 30 40 50 60 0 10 20 30 40 50 60
P4 (Gey) M Gy

- With the current systematic uncertainty, no detectable change in <p;,/p ;>
and Ad width larger than 2% as a function of forward calorimeter energy,

« These results allow us to use jets for nPDF determination.
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Bias due EM conservation?

Why does the dijet pseudorapidity get narrower by increasing forward energy?
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Ej; = Py, cosh(n,) + py 4, cosh(n,)

As forward energy in the event increases the energy that is left to dijet pair
decreases.
This trend is smaller if you look at +z side. Why ?
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Forward energy deposit
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Energy momentum

conservation:

When a large deposit on one
side is required the dijet
pseudorapidity shifts towards

L/I/(L the other direction.
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Bias due EM conservation?

Does this also result in a shift?

E;; = pr4 cosh(n,) + py 4 cosh(n,)
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Could be the case? How much of an effect?
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