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» References for modified processes
» Help to constrain initial state

Which ones can we detect in heavy-ion collisions with CMS?
All of them!!!
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How to measure if a probe is affected by the medium?

R, A = ratio between the production yield in PbPb and the production yield in pp,
normalized by the number elementary collisions
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Invariant mass

Data sample Pb+Pb collisions @ Vs = 2.76 TeV
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R,, deduce from powheg
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Additional Insights

Yield of Z as a function of transverse momentum
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Conclusion 1/3

1. Z=ut -
=  Proportional to binary collisions

=  Independent of centrality collision
=  Could serve to estimate the initial energy of the away-side parton
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Transverse mass

my = y/2pp* iy (1 — cosg)
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Transverse mass
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* Why different yield for W+ and W-?

: : ud — W+ pp collisions = more W+ than W-
p du - W- Pb+Pb collisions = more W-than W+
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* Why different yield for W+ and W-?

: : ud — W+ pp collisions = more W+ than W-
F’ du - W- Pb+Pb collisions = more W-than W+

= Then why we have more W+ than W- in Pb-Pb?

1. W+ are boosted in the direction of valence quark
Spin conservation:

. d 1. u* boosted back to the W+
i P l l ' 2. W boosted along with the W-
= Muons charge asymmetry

2081 —
~0E-5 - J' L it (PbPb) = 7.2 ub" CMS Preliminary
: + - 0.6—
W+ NW™)-NW") g. u ILdt (pp) =231 nb"
504" ¥
+ - _
v\%.u; NW ) +NW™) goat }—\
© -
—————— — - ('_C)OZ_— 1 :[ {‘-—.._
'§,§ put T TITTrr IS
'A o I b T DL PP
Vo= e T T e
§ 0 :" """"""""""""""""" {'""""""":""" """"""""
:_ n opplata(E-276Tev) 4 1 e
02§ popodata (S = 2.76 TeV) ’
[ === Salgado et al., MCFM+CTEQ6.6 (pp)
“0.4|— seune Salgado et al., MCFM+CTEQS.6+EPS09 (PbPb)
C 11 I 11 1 | 11 1 | 111 | 1 11 | 1 11 I 11 1 I 1 1 | | 11 1 | 1 11 I 1
0 02 04 06 08 1 12 14 1. 18 2




i

Centrality independence and R,
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Centrality independence and R,
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Centrality independence and R,
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Conclusion (2/3)

Z =Pt -
Proportional to binary collisions

Independent of collision centrality
Could serve to estimate the initial energy of the away-side parton

W= v
Proportional to binary collisions

Independent of collision centrality
Strong isopsin effect (expected)
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Last part: photons
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photons-jet

Look at a photon p; > 60 and a jet p;>30 GeV/c on the opposite side
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photons-jet

Look at a photon p; > 60 and a jet p;>30 GeV/c on the opposite side
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Conclusion 3/3

1. Z=>u*t Y-

=  Proportional to binary collisions

=  Independent of collision centrality
=  Could serve to estimate the initial
energy of the away-side parton

2. W=+ v
=  Proportional to binary collisions

=  Independent of collision centrality
=  Strong isopsin effect (expected)

3. Isolated photon
= Proportional to binary collisions
= Independent of collision centrality
Gws =  Serves to estimate the initial energy of the away-side parton
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Conclusion 3/3

1. Z=>2ut Y-
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Proportional to binary collisions
Independent of collision centrality
Serves to estimate the initial energy of the away-side parton



