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Disclaimer

I am an ALICE collaborator, so many results will be from the
ALICE collaboration
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Overview

@ Measurements of dé\,[;h

Other measurements of interest
Take-away

® Scaling
Midrapidity ‘{Zi\’—”d‘ and total Ny,
Natural Centrality
Glauber modelling

© Summary
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Wealth of measurements

8l Pp(oB) colisions B

pp(Pp) results
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® From /s =200GeV to * | i ]
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® Non-single diffractive I
® Mostly || < 2

HepData
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http://hepdata.org
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Wealth of measurements

o[CuCu s = 224G T T T TBUICU s - 625G/ JBulCh /st & 208G

AA at RHIC energies
® Au-Au & Cu—Cu

® From

' 1

V SNN = 20 GeV X . | I
to 200 GeV T I o

I 1

1

dNey/dn

PHOBOS

0- 6%

6-15%

® Mostly PHOBOS
Also results from
BRAHMS, STAR

25-35%

35- 45%

45- 55%

PRC83(2011)024913
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Wealth of measurements

AA at LHC energies
® Xe—Xe & Pb—Pb

ALCE T T Pb-Phy/FRN = 276TeV
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Wealth of measurements

d-Au & p—Pb results

® From

%
Vow =200GeV g
to 5.02 TeV 50
® Here, PHOBOS & E
ALICE || <53
-5 <5 < 3.5, resp.
e Also BRAHMS,
ALTAS, CMS
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5.02 TeV

SNN =
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80-100%
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20-40%
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Min. bias
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42024

- ALICE
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Models have room for improvement

PLB754(2016)373-385

® Generally OK
near 7 =0

® Most deviate
for || >0

EPJC76(2016)502
= A s i Mt A s s
2 8-n,=2p >100MeV, [y <25 4
5 d
o ©>300ps.
T 75 ATLAS Vs=13TeV E
3
2
=7
6.5
6 - Data E
g — PYTHIA8 A2
ss —- PYTHIA 8 Monash E
i T EPOS LI
-~ QGSJET 04
s E
bbb bbb st
08357050 05 1 15 2 25
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JHEP10(2018)134

® ALICE PbPb Sy =276 Tev.

— HUNG % EPOSLHC

=== Pythiad / Angantyr o AwPT

PLB790(2019)35

3
)
51400
z
3
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1000|
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Model/Data

Xe-Xe, (S = 5.44 TeV. .

PYTHIA/Angantyr
EPOS-LHC
1cBK-MC
KLN, %= 0.252 V
IP-Glasma + subnucloon fluct,
— —t



http://www.sciencedirect.com/science/article/pii/S0370269316000678
https://doi.org/10.1007/JHEP10(2018)134
https://www.sciencedirect.com/science/article/pii/S0370269318309833
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Models have room for improvement

PLB754(2016)373-385 JHEP10(2018)134
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The (not-so) transparent glass
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i T T T T T
Pb-Pb /syy = 5.02TeV 0 - 5%

30001 Pb-Pb /Sy = 2.76 TV 0 - 5%
W Au-Au /5 = 200 GeV 0 - 6%

° Flt CGC L W Au-AU /Sy = 130GeV 0 - 6%
expression

PLB523(2001)79-87

® Good fit of
dNew
dy

® )\ parameter
off

dNg/d(y. n)

— T T
Phys.Lett B523(2001)79-87

—CGC dNgy/dn it 0.95C.L.

= CGC exp.
2095CL.

However ...
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The (not-so) transparent glass

=
X Pb-Pb /syy=5.02TeV 0 - 5% Phys.Lett.B523(2001)79-87
5
% 3000[— " Pb-Pby/s\y=276TeV 0-5% _cGe dN,/dnfito.9scL. — -+ CGC exp.
=z - _ 69
° F_t CGC 3 W Au-Au /Sy = 200 GeV 0 - 6% B . dngy iy from dhdn A095CL
| L B Au-Au /Sy = 130 GeV 0 - 6% |

expression

PLB523(2001)79-87

® Good fit of
dNen
dy

® )\ parameter
off

However ...

® Sharp peak in dé\lych aty =0

Caveat: older paper, but mechanism the same AFAIK
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Normality and transparency

BRAHMS Results:
dNg
* 5 ~NI[0,0]
similar for p

® Small decrease in (p;)
over y
similar for p,p
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Au-Au,0 — 10%

VSNN = 200 GeV

PRL94(2005)032301
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https://www.sciencedirect.com/science/article/pii/S0370269310009731
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.94.032301
https://www.sciencedirect.com/science/article/pii/S0370269309006261
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Normality and transparency

BRAHMS Results: @
ClI\]'n:,K 300}8 e ; L
T ~ NI0, 0] £% - :
similar for p T8
. A
® Small decrease in (p,) igg
LlE¢

over y
similar for p,p

® Small rapidity loss (dy)
over SPS energies

Increased transparency for 35t
Vs 2 17 GeV 3o
net-baryons 62.4 GV

[IERREEEEEEEEERiNg

Au—-Au,Pb—Pb, central
PLB677(2009)267-271

.,

@ BRAHMS 62.4 GeV
B‘RAH‘MS Z‘OOG‘eV
\\\3\\\\4\\H};s\\\\6\\\\7\\\\8\\\\9\\\\10.

» @
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Normality and transparency

BRAHMS Results: @
ClI\]'n:,K 300}8 e ; L
T ~ NI0, 0] £% - :
similar for p T8
. A
® Small decrease in (p,) igg
slE¢

over y

similar for p,p

® Small rapidity loss (dy)
over SPS energies

Increased transparency for 3500
_ b
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| g5 g f g
Soss é 8
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. . o SE & _
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o A B BN N SN N S i
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T v
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Transforming to rapidity

ALICE Results: -
. dd% ~ NJ0,¢] in Pb-Pb :§

® For v/san = 276 TeV f%“

® and /sy = 5.02 TeV egs

® | andau-like hydrodynamics = .
. 550

not consistent e
“Extended longitudinal scaling” i Il é
Yizz

Q| 7«

ole 2

® [ andau-Carruthers: %NN[0,1og\ﬁsNN/(zmp)]

2 2
® | andau-Wong: 4h o oV ¥beam ™Y
L
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Fill up phase-space
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\
n
o

o
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\
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® N, production fill phase-space for \/syy = 17 GeV

&
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Take-away from these results

® | ots of dé\;d‘ measurements

® Au—Au, Pb—Pb, Xe—Xe
® d-Au, p—Pb
® pp, pp
[ )
[ ]

Vs, Vs € {0.9,2.76,5.02,5.44} TeV
Challenge for theory
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Take-away from these results

® | ots of dé\i;h measurements

® Au—Au, Pb—Pb, Xe—Xe
® d-Au, p—Pb
® pp, pp
[ )
[ ]

Vs, Vs € {0.9,2.76,5.02,5.44} TeV
Challenge for theory

® Shift at end of SPS (/sny 2 17 TeV)

® (Almost) Net-baryon free over extended rapidity
does not imply flat %

® N fill up phase-space
Particles more spread-out

® AFAICT: Easier for theory?

®
B
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Power-law systematic of N, production

dN lé 147 (pP). I‘*ISD A}\ tral |
H N ch S E Pp(PR). . central B
® Mid rapidity S vs vsww % i g BFT g ]
- £ aiE i |
® Total NCh VS SNN [ & st + PHoBoS E
S v E
total ”‘gg s, pepre 1IN S

otal | E 01149

® N3 increase faster than of 0o D5
dN £+ Er&oaos Kﬁ B
d ch AT pa@A)NSD o
" Hlgl<0s e A R
) 2F L= Inl<0.5 -
® Both faster than pp(pp) T | | : —
z 120 AA,central =
. [ m AlcEXeXe ]
ol E100f = ALCEPbPD B
F + PHOBOS B
v BRAHMS —
80 % naso =
F x esss 5500005
60— =
40 E
20 B
L .3

1

PLB790(2019)35 %
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Per participant production

. . <1 . .

® Consistent increase from S [ m<os o
ﬁ = L ] ° .
pp to most central g o % % %ji %%%* =
dN, ] r . ]
ALICE: < 3 |n|<0.5 and o~ g gl Q " .
n|< F L Y ALICE B
total 0.155 = r B Xexe |5, =544Tev b
N scaled by s and eﬁ* o Pheb i -sTeveio
+  pPb |5, =502Tev(x102) |
0.123 O RHIC (PHOBOS) = 502 TeV (= 1
s%*log(s) to match Xe-Xe Eh o i aarviem & st ]
4§ O cucu 5, =02Tev(x273) ) pp,|f5,=276Tev(x115)  _|
F cms ) 2 ¢+ ]
5 ¥ t s ## —
[ u A A o 8 [ + * ]
g F H* = 1007—%#;?#‘# + 1
= | o g g F ALICE 1
\ [ % "a v 80; B Xee |5,=5.44Tev ]
3 I 9 v - L ® PO, |5, =502Tev (x103) |
v 3; £ 4 v CMS L O PPb, |5, =276TeV (x129) _|
= o = XeXe 5.44 TeV 601 RHIC (PHOBOS) ]
< Eom total (expt. + (8, Dlunc. L O AuhuEy=02TeV(x377)
% S v expt. unc. = O CucCu |5,=02Tev(x377)
= F PbPb 2.76 TeV 20 . . . ]

g ALICE 0 100 200 300 mjtoo

r XeXe 5.44 TeV t

1: : ngz 5.02 T:V PLB790(2019)35 o
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arXiv:1902.03603 .
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Per participant production

® Consistent increase from
pp to most central

ALICE: <d§f;h>‘m|<05 and

Ngﬁtal scaled by s%155 and
s01231og(s) to match Xe—Xe

® However, “rapid” increase
for most central
(Npart = 2A).

® Also “up-tick” in total Ng,
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Production versus “natural centrality”

® Scale abscissa by

[ON /(] / N,.,.0

max (Npart) =2A
ALICE: Subtract 2 to line up pp

6 L
r CMS
5F T
[ Am
L o - x
ar g g
v
L v
r v
3 CMs
L = XeXe 5.44 TeV
= total (expt. + (8, DJunc.
oL expt. unc.
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r ALICE
11— % XeXe 5.44 TeV
r 4+ PbPb5.02 TeV
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0 0.2 0.4 0. 0.8
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arXiv:1902.03603
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PHOBOS Result:

¢ Constant Npart
show deviations

® Constant

Npart/ (2A) show

scaling
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/2)

part

dN,,/dn/(N

AN,/ /2)

par‘/2)

N /dn/(N

versus “natural centrality”

Same N,

NIELS

Same N, /2A

BOHR INST

Same N,/2A

OCUCU:0-6% © AuvAu: 35-40%

O Guouom  ® AwAuoT0n

O CuiCu 4550% @ AuA 45 50%

O 2P 2 103 B I e e T
..J i’., %
2 T |2 % |2 f
(a) (d) (9)
f 200 GeV 200 GeV 200 GeV
Central Peripheral
of OF it O
QCWCUOS% & AWAUISA0% | [0 CusCUi0%% & AusAu0-10% | [0 CurCu: 4550%® Aushu: 45.50%)
3 N =N =98 BHNEAANY < (NC92A = 081] B[ (N2 - 0F:924% = 016
2F ; E of of
%
L}
L]
i+ ® + & © 8 |4
62.4GeV 62.4 GeV 52 4 GeV
ﬁ Central Penpheral
o O | O .
O Cu+Cu: 3-6% O Cus+Cu: 0-3% 'O Cu+Cu: 40-45%
—22.4 GoV, scaled AuvAu: G5-40%| | — 22.4 oV, saled s 0-10% 204GV, o A 4045%
3r * 19.6 GeV, Au+Au: 35-40% 3 ® 19.6GeV, AuvAu: 0-10% 3| 196 GeV, AusAu: 40-45%
N = (N2 = 95 O 2R - 01| | ren e - -0z
2
1

U]

[0}

PRL102(2009)142301
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I, Versus natural centrality

PHOBOS Result:
¢ Constant Npart
show deviations

® Constant
Npart/ (2A) show
scaling
How can that be?
participants do not know

“natural centrality”

an,

Slide 16/30 — C.H.Christensen — — COST'19 — 2019/02/27

/2)

part
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N /dn/(N
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Same N, Same N, /2A Same N,/2A
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I, Versus natural centrality

PHOBOS Result:

¢ Constant Npart
show deviations

® Constant
Npart/ (2A) show
scaling

How can that be?
participants do not know
“natural centrality”
Important: Npart from
Glauber i.e., Model
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Same N, Same N, /2A Same N,/2A

OCUICU:06% © AusAu:3540% | [0 Cocuoms & Awaoion O Gucrasson @ A 4550%

N =02 =103 AR L (A 084 (N2A < (N0 016

..J %
2k % |2 ﬂ-l o £
(a) (d) (9)
f 200 GeV' 200 GeV ! 200 GeV
Central

Peripheral

DCUCU06%  © AusAu: 35-40%

ol

0 CusCui03% & AurAu:0-10%

0 Cu+Cu: 45:50% ® Au+Au: 45-50%

[ o 196Gev. Aushu: 35-40%

196GV, Aurhu:0-10%

R e S B 2A S NEE2AT 2 081 B AR L 0E2AS 016
2r j E 2r 2r
Y
; [
L]
1 (b) it = (e) - 1 (h)
62.4GeV 62.4 GeV 62.4 GeV
ﬁ Central Penpheral
[ 0
O Cu+Cu: 3-6% O Cus+Cu: 0-3% O Cu+Cu: 40-45%
— 224 GeV, scaled AusAu: 35-40% | — 22.4Gev, scaed AueAu:0-10% — 22,4 GeV, sl Auv A 40455
3

© 196 GeV, Auvu: 40-45%

PRL102(2009)142301

O A 081 | ofyan® -0zt
2
1
(f) [0}
224 GeV 224 GeV
Central Penpneral
RN L
47202 a I
n n
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Glauber and Glauber—Gribov

R
[ Event#8
— b=104fm

Glauber:
® |nputs:
® Charge-distribution
(e.g., 3pF or 3pG)
® Nucleon—nucleon

cross-section oy -
® Black-disc:

P(bnn) = O(2r — ban)
® |mpact parameter b

® Outputs: Normal Gribov:
® Npart, Neoll, - - -
® Nucleon distribution

Glauber—Gribov

® Colour-state fluctuations
Fluctuation of ony (down)

2 (fm)

° o 5
L L O

&

-10

cle e b b b b e L uy
-15 -10 -5 0 5 10 15

3

® Sample oy once per event
® OK for p—A, tricky for A-A
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Individual nucleon fluctuations

® Allow each nucleon to fluctuate in “size”
Simple approach, Angantyr/PYTHIA more evolved

® Calculate g4p for any two nucleons A and B
® Fix to reproduce (oxn) = ((04B))

not necessarily P (o)
® Nucleon “sizes” fixed throughout

Frozen colour state

® Based on TGlauberMC

PRC97(2017)054910

Work-in-progress: Apply skepticism here

d
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“Up-tick” in AA collisions

Ansatz: Take Nop as proxy for 17Ch or total N

Pb—Pb, onn = 70mb (/syn = 5.02TeV) Xe-Xe, onN = 68.4mb (y/snN = 5.44 TeV)
= o
R o § Feeal ‘ ‘ ]
25 |+ Notuctatons 1 2 14| Nofucuations -
< A < Giibov Per-nucieon v
= ] 2 [ o oauosm i so,c08mb 7
o 12— Bo,tmb A Bo,lmd =
= L so,m2mb ¥ 50,,z2mb 4
- Lol e om0 ]
10— -
L ] r T
81— Y= |
8— — —y
L i r — —— 1
6 ——— —
6— = — =
- | 40— ;;*!* —
L ] L == 4
-+ L=
= ] *—
I | | | | | | | | | | | |
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250

® Glauber—Gribov: "up-tick”
® individual nucleon fluctuation: More smooth increase
® “Up-tick” possible sign of oy fluctuations

Fluctuations a la p-A %
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So where are we?

® | ots of result on Ng, production
® Cu—Cu,Xe—Xe,Au—Au,Pb—Pb,d-Au,p—Pb,pp
* /5,5 € {09,2.76,5.02,5.44,7,8,13} TeV
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So where are we?

® | ots of result on Ng, production
® Cu—Cu,Xe—Xe,Au—Au,Pb—Pb,d-Au,p—Pb,pp
* /5,5 € {09,2.76,5.02,5.44,7,8,13} TeV
® Above top SPS

® Normal distributed in measured range
® Fill up phase space (wide d“ )

® /snn-scaling pretty solid
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So where are we?

® | ots of result on Ng, production
® Cu—Cu,Xe—Xe,Au—Au,Pb—Pb,d-Au,p—Pb,pp
* /5, /5n € {09,2.76,5.02,5.44,7,8,13} TeV

® Above top SPS
® Normal distributed in measured range
® Fill up phase space (wide d“ )

® /snn-scaling pretty solid

® N, fluctuate up in central A-A

® Significant on fluctuations at small b?
Similar to p—Pb
“Up-tick” not centrality bias
Probably need better Glauber or Core-Corona approach?
® Npart “scaling” not necessarily broken
But Ny strongly dependent on Npart, so hard to tell

\
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So where are we?

® | ots of result on Ng, production
® Cu—Cu,Xe—Xe,Au—Au,Pb—Pb,d-Au,p—Pb,pp
* /5, /5n € {09,2.76,5.02,5.44,7,8,13} TeV

® Above top SPS
® Normal distributed in measured range
® Fill up phase space (wide d“ )

® /snn-scaling pretty solid

® N, fluctuate up in central A-A

® Significant on fluctuations at small b?

Similar to p—Pb
® “Up-tick” not centrality bias

Probably need better Glauber or Core-Corona approach?
® Npart “scaling” not necessarily broken

But Ny strongly dependent on Npart, so hard to tell

\

N, production still a challenge °
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Back-ups
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Limiting fragmentation

. ddlﬂd‘ at large ||

independent of /syn.
® Holds in pp and Cu—Cu

® Study not feasible for
Vsww > 2.76 TeV

0-5%

10-20 % — Double Gaussian fit
rrrrr Linear extrapolation

2)
3
T

=
=
2
=
3

206 ® ALICE 2.76 TeV
104 2030% HBRAHMS Si 200 GeV
CJBRAHMS BB 200 GeV
* PHOBOS 200 GeV
APHOBOS 62 GeV
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Comparing to pp

ALICE

. 50-90%

—— Data (symmetrised)
[ Uncorr. syst. unc.
e e s o i B Corr syst.unc

;

Pb—Pb
® %102 over pp

® Increase as 7 — 0
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Comparing to pp

2ry — 2 dNg, dNg,
Npart Npart dy X dy PP
a'F 3 Pb-Pb, pp
R o 2
Z16— . 5-10%
Ful . 10-20%
fuf
=
os [
06— - 50-90%
N —e— Data (symmetrised)
o4 [ Uncorr. syst. unc.
C B Corr. syst. unc.

5 4 3 2 40 1 2 3 4 5
n

Pb-Pb
® %102 over pp
® Increase as 7 — 0
® Scale by 2/ Npart (Glauber)

® Collimation near 7 =0

a,
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Comparing to pp

2ry 2 dNg, dNg,
Npart Npart dy X dy PP
SR B
2

Fu

2

. 80-90%

—— Data (symmerised)
[ Uncorr. syst. unc.
B Corr syst. unc.

S 4 3 2 a4 0 1 2 3 4 5
T

Pb-Pb
® %102 over pp
® Increase as 7 — 0
® Scale by 2/ Npart (Glauber)

® Collimation near 7 =0
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ALICE
Preliminary

[ Uncors syst. unc
Bl Corr. syst. unc.

R e —
5 4 3 2 1 0 1 2 3 4 5
n

p—Pb

® Centrality: VOA
® x10 over pp

® Near-linear increase from
p- to Pb-going side
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Nuclear modification

rx _ 1 dNgp, dNg,
Ncoll Ncoll dﬂ X dﬂ PP
= r  Pb-Pb, pp L B Pb (ZNA), pp
Zos [ ALICE 1 PP £ 8| ALICE s g
2" [ Preliminary | fw=502Tev To | preliminary /o = 5.02TeV
For— Lo |- M o5
ir G0l [
Soe— e M 020
s 5= ™
L r 40-60%
04— 04 B c0-80%
F o B s0-100%
03— r —=— Data
o2 —e— Data (symmetrised) 02— [ Uncorr. syst. unc.
L - 3 Uncorr. syst. unc ol I Cor syst. unc
o | Com syst. unc I S e B S B B
CR I R N N N N N R | n

e Masy —0 ® N.B.: Centrality ZNA

® |ndependent
proton-nucleon scattering
PRC72(2005)034907 PRL39(1977)1120
® Similar level in ion for most central Pb—Pb events.
similar fluctuations in central Pb—Pb as in p—Pb?
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Angantyr results

® Same trends as data for 2 . PYTHIA/ANGANTYR R
Y197 Xe - Xe, /sy = 5.44 TeV S

both (dNen/dy) |}, <05 and E | ow-(87%2)mb R

total —~ .
NCh %55 8- . ]
® Sophisticated onN 2] i
fluctuations L |
“Up-tick” not centrality bias b i
§251207 T T T T Lﬁ
Ns—é I 0“*. 1
100+ . -
80 ol -
+
L, ]
60—t —
¢ | | | | 1]
0 50 100 150 200 250
(Noar) %
o
o
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Quark participants and component models

O U T T S — T
® Nt over-shoots, no 5 aucem<os ‘ ]
“ L 5 [ Xe-Xe |5, = 5.44 Tev PO-P {5y =5.02TeV |
u p_tICk % 12— <.> z:a:"a p=35 : m:‘:"a —
ﬁ [m] L+ Ng=5, p=43 * Ng=5 B
e N' .. over- and g [ . o
coll . R 10l }535,
under-shoots, no “up-tick” 151 & 1
S| 1
s I 1
® fNPart + (1 - f)Ncoll S8 N
é [ 2 e = N — N (N |
over- and under-shoots, no b [ LA e e s
m . " g g % % —
up-tick Nz g R S
R .
® Core-Corona over-shoots, iy A
no Up—tICk (\)‘ L ‘1t‘)o‘ L ‘2(\)0‘ L ‘3(\)0‘ L ‘4(\)0‘
part
® Quark participant scaling not much clear than Npart
® Rise at low Npart?
e Still rise at high Npart
0qq fluctuations? %
o
o
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dNe - dNep
Express 3 in terms of =3
[ dNg, 1 dNg
" dy  (B) dy
_ cos
Ly | e y=mn-
PLB772(2017)567-577 1
® Direct measurement <ﬁ> ~
of Nch \/1 41/ (a2 cosh?7)
Gal:ISSIan in measured a: effective p, /m
region

® pp and Pb—Pb Ansatz:
dNg, /dn=(B) A/ (V2mo)e v/ (27)
® p—Pb Ansatz: A — (ay +a)
dNg,/dy=(B)(ay+A)/( 2mo)e v/ (20)
Fit dé\],;h to extract o, effective p./m %
o

® \/ia mean Jacobian:
Gaussian in measured
region

Slide 27/30 — C.H.Christensen — 2§t — COST'19 — 2019/02/27


http://www.sciencedirect.com/science/article/pii/S0370269317305646

UNIVERSITY OF COPENHAGEN NIELS BOHR INSTIT

0, and effective p../m

:
= c relimina N = @
R - EPe D]!gl"ér Sog Pb-Pb [¥] Pb-Pb (arXiv:1612.08966) | ® o decrease
Z 7 e DATA @ EPOSLHC e dNqp,/dy EPOS-LHC — . .
° i Collimation of

6 — — .

] production
5 — . . .
L ® Peripheral similar
N ‘ 1 o to pp
i= i 1 = Limiting
(Npart) )
‘ fragmentation

E [ ALICE Preliminary, /5 = 5.02TeV =
£ I B 8 Browanic T2 o mlycosrosie % % -
E 26 0 & - (pr)/ (m)ly1<0s -] o £ ° Effectlve pT /m
S 24— & .
g 0F —os g increase for

22— R=1

- 1= & Pb-Pb

18— 04 . .

16 s consistent with pp

1l —o.

L o ) ) 03

Slide 28/30 — C.H.Christensen — COST'19 — 2019/02/27




UNIVERSITY OF COPENHAGEN NIELS BOHR INSTITUTE

Back-of-the-envelope initial energy density

® Bjorken formula:
eT = 1/SrdEr/dy U part.:

¢ with N part.:

dEr/dy =~ 2(mt1)dNg,/dy )

> 2(m)\/1+ (py/m)>dNgp/dy =0

10 |

® St from Glauber

® |J part. Full area [
® ) part. Overlap I i

5X1(2015)13

e T 2 erpT = 1/57" 24/T+ (p/m)2 dNen /dy %
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The lower-bound of ¢g;

— F T T T T T T T T T ]
‘:‘E 102 jALICE Preliminary, \/sxy = 5.02TeV _
= ENlpp I pr> Il Pb-Pb Pb-Pb, \/sxx = 2.76 TeV 3
> F E
g ]
- | 8 mu#ém 0] o o o & quwii N
8 Ve ool % *m pop?? -
w = , N il E
= E
E Glauber area E
[ ® Upart. O Npart. |
107! g ST, —
<Nparl>
PRC94(2016)034903
® Fixed energy density at fixed Npart
Except for central p—Pb
® For Upart, large increase over pp
If same initial € in systems, then similar final state effects? %

L
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