2<p,,, <4GeVic
1<p,,,, <2GeVic

PP |5, =5.02TeV
(0-20%) - (60-100%)

Py (GeV/c)

2ZN Energy Event Class (%)

T LAARSAAASE SAARE AARRE AAAAS ze - N o w1 T T T T T T < T T T
ALICE p-Pb | 5,,,=5.02 TeV, NSD ES 1 4 [ mousive Jiy,y(2S) > 'w ALICE Preliminary | ¢ N . < ALICE Preli = -
E o maosrs S 4 0 P 6= 502 TeV, 446 << 296 (Po-gong reckon) o P-PD 500=5.02 TeV P >10Gevie | T F Pb.P, ﬁ;g‘"{;’gv Glauber-MC p-Pb Y g2.5.02 TeV
2F 3 12F E 15 0.8]F 0-10%, vOA Multpicity Class (Pb-Side) | 1.6~ Average D°, D, D" 05
£ E| | m S 30-50% centrality TAMU elastic
. 1 B H. Charged jets, anti-k; v
I + B 0.6 -H.- in,|<0.75-R
H | E 08 + I J<0.75
= 06F $ 0.4 g b
04r =
" E oy 0.2 ]
A charged particles, |n__ | <0.3 E| 02F
ems " ves) ALICE Preliminary
1ol [FRTRET FEU PTRT e L L L 0 1 L L 1 1 L T T U B S |
5 10 15 20 25 30 35 40 45 5 w wmn we mw wm 2 4 6 8 10 12 2 e e e i e e
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although you may know It after
31 parallel talks and 805 posters
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PRL110 (2013) 032301

PRL110 (2013) 082302
) PLB719 (2013) 29
Pandora’s Box

PLB727 (2013) 371
ALICE

o5 p-Pb 18 lALICIlf, r:halrged ||:)articlle-s | E
() p_ P b WaS meant aS a T e e PP 5, =5027TeV, NSD, |n_| <03 3
F BE. pb-pb 5, =276 TeV, 0-5% central, | n|<0.8 E
20: I. . I. |‘th I‘Dh u# —If)-ilfs: TDUI -ml nr?o;_ r-nnlfr":II [ ..-I.l ~ng _:
refe rence ru n = ﬁ :/5(3 0.9 | | ALICE, t;harged pallrticles | _f
_g 15““”'}:8 0.85 |n|<0.3, 0.15<p_|_<10.0 GeWc_ ﬁ__:
-~ % . 2
e ... SO we started _ rep,scave N |
] X 1<p, ~\(0-20%) - (60-100%) H @_:
measuring ... I
{, 83
... at the beginning g ——
" ] é_' <9]- v, v p-Pb s, =5.02 TeV
things looked fine ... T
oo A A 10<p  <p < 2.0 GeVic
"|‘é§0.75 * 0 2.0=p:::r:< p:::::cd.ﬂ GeV/c
u 2
... then things looked g T T T ey ]
] ] 3 s [ p-Pb |5y =5.02TeV E
T T (0-20%) - (60-100%) .
Interesting ... A A - W
. 0.155— K op _+_ —El
... and then it got very S = =t By Eh
" 1 0.05 - +'1:E L T E -Bt:%l
Interesting ... “F 2, +
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p_ N\ pP-Pb Physics

ALICE
* p-Pb phys?cs more _than pp physics? pp 0 0
* p-Pb physics contains Pb-Pb physics?
« High-multiplicity pp already special? ‘
« Many of us started being puzzled... l "
— Initial vs final state? 0
— How cold is cold nuclear matter? p-Pb
— How hot is the fireball?
¢ SO0... T U
— pA areference for AA?
— pp for pA? \
* Let's try to solve some puzzles ... Pb-Pb
e ... and add some new ones /
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D1.4J'"| T T
o

-Pb F ARRERARRNRERRNR ARNRRRAN RARRY
p Nuclear Modification 7 == days
" LT ez

ALICE Factor e

5 et e

* Study medium-modification of . :1 *”MJMEM;W
probes expected to scale with N, ok o< gy

L Ny /dp,
" (Ngy )dN ,, / dpy <o 55 mi:t'f'iip'n;;‘“jiﬁ
 No modifications* observed 2
at hlgh Pt < 2_55“ p-Pb | 5, = 5.02 TeV, u* c,y; 'qu\%

— for charged particles above 10 GeV/c ' oo \e\“'l'
(up to 50 GeVic) T e \am 502 Tev. e ol dnceys -

— for charged jets up to 100 GeV/c : Ay <296
— for D9, D*, D™ mesons (mid rapidity)
— for b > e decays (mid rapidity)

— for c, b 2 p decays (forward)

250;‘ ALICE Preliminary ~ p-Pb | s, = 7> SV
i ieVA \'7@14, /-
¢t 20 g(W=> p) vS y <~

Open Boxes: Syst. Uncertainty

L w (Nb)

— for W -  (first measurement in p-Pb!) WEmma Vel

I & B wrowee

* Jly and y(2S) come later... rather different in AA... eSS
- Monday PM: M. Knichel | S. Li | R. Russo 0—2'”-2"'-Iz"'CIJ'”2;:;1;:1'"élllal"'1lo"';2
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A
n

A}lllll[lllllllll[l:

II]III‘\\\‘ ‘, \i
ALICE Pre||m| ’78

.Pb -Pb
1.8 RAA VS P+ )Pbr 2.76%. “1' /
D Meson R,, andv, = waos0% ° ~
ALICE S AT

| - MC@sHQ+EPOS ]
“ — Vitev, rad+dissoc
s (. — . = POWLANG I;

- DY D* D™ centrality and p; dependence ' :
0.8 —
 Significant suppression at high p; ver
» Sign of quark mass dependence 04
02
« Significant non-zero v, %
L : : : : J—
. ngmflcant interactions with medlum o —ao1or Raa VS Noar
« Simultaneous model comparisons 12 " ASERARE
F ) S S e e e
o = - Djordjevic Non-prompt J/y (6.5< p_r<30 GeVic)
T ol N2 SIREL T 3 o Ry e
047 syst. fom data Centrality 30-50% T 7 08 o H 7
::I Syst. from B feed-down - n
0.35— 4@7 E 0.6} i::::::%::::ﬂ ) ]
S oo . $ - P e, T W] B
(@) C ' -._: Yie 0.4— .:‘_'_"__'-..'” H-E._u EEEEEEEEER
L(N)- 0.1 / / ““‘ﬂ_"-. o _-_;E o ' ]
O Es é/’ fi;r"i""w'-'«'-r;w.-z-:u-.-...-;.-_;.’,...,_,. _..,_I....a..l,...,..,,_i 0.2; ® CMS Preliminary Non-prompt J/w E """"" fEEEEEEEEEEER
< 04.‘ — 6.5<p <30 GeV/c, |y|<1.2 - 4
i C WHDG rad-+coll | i I:]Syslematlcuncenamtles CMS-PAS-HIN-12-014 D
> - Cao,Gin,Bass L = 050100 150 200 250 300" 50 400
>é . e gfh?PSSOJFEPOS‘ Coll+Rad(LPM) e LJ:«CI\JA“;JDeIastic ] ( Npan weighted with N,,)
© Coovo b o by v by v by v by o by ..|.‘
0 2 4 6 8 10 12 14 . .
P (GeVic) - Monday AM: A. Festanti | R. Bailhache
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Pb-Pb < 1-4, I; <
J/ dYR < IRV by
\I] AA 15 === Primordial J'y (w/ shadowing) <
HLICE 08 H .- Regeneration J/y (w/ shadowing) (lr)
r
0.6 =
« Jly Ry, shows strong p+ oal H . Q

dependence bSO\l | mige R

— Contrary to RHIC T e 3

— Suggests contribution from AR ke
(re)combination L J(IX‘I{JHEAA/RDA VS Pt jHL 3

— p-Pb (R,4 X Ryp) (anti)shadowing :E R Sy i s S g
expectation dos ] —H—+ Roa X Rap T

> J. Book (Tue AM) N | @

04f —@——&—% $
* Y(1S) Rpa 02, avason st o e R
. F nucel in PP and 21 knemats or Jy production AA

— Raa With LHCD reference about 50% R T S S T
smaller wrt interpolated reference 214 7 Py W’C’

— More suppression in data than in °=“1_2§_ YR.. Vs N eV, Ly, =095 elllg
transport models (Emerick et al., | — part . £,>0 X
suppression + regeneration) "% I TotalJPrimordial- - Regenerated ,i

_ 0.8: ////// ~

- J. Castillo (Wed AM) 0.6/ i Q

| oal Eiﬂ T .
but we were talking about p-Pb... 02" Y " §

| - 1 T I | 1 | I | ‘ | -
1 50 200 250 300 350
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p-Pb|s,=5.02TeV  © I ALICE b

i (0-20%) - (60-100%) [ p-F . Ic ]
- < Yield vs Ap  ;
o n=1

p-Pb 1<p,... <2GeVic
* Double Ridge . g% debe oo 7
E 0.85 A\ Y V“‘.\;\;\' _I;
L TR
W

g GA\SN Ian| > 0.8 (Near side only)  Scale unc.=5%
ALICE i

* Double ridge structure in high-

multiplicity p-Pb collisions A B
(below the jet) 7 b TR 0D
. : : o2k Vp{2PC, sub} vs E

* Quantified with Fourier g %%F A J ﬂpT P 3 x93
= C mh AT 1N -
components OB 100
} C I DD
— Dominated by v, and v, o1E e
.. . C 1 W W
* Reminiscent of v, in Pb-Pb 005 EIN
. . C ] O ©

— Mass ordering & crossing T T R

. pT(GeV/c)

* Also observed in h-e from C’%oo:'m' S AINS NG
« Higher order multi-particle e e <2000k, ,7:;1'()\/01 J " Pp-PDb *
. I T ~ A 7
correlations — S| |

0.02-- -Pb .; °

— ¢,{4} <0 above N, > 80 ¢ / P o>, ]
[ . 1 . |
- L. Milano (Tue PM) O PR I R Ponasss | 5
- A. Timmins (Mon PM) - - [ mwcepeimnay © Oo_ W 5]
76| l JSJO 160 ‘ ‘11;")0 200 _0'05_‘|02<?T<.3..0(‘5?Y<?\ L (.)Q‘:n‘&‘j.)m .
vV, reminiscent of AA... Neo(lm,| < 1) 10 10° NI
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q)p
ALICE : |

* V,{SP} measured for
TC, K1 KO1 p; (1)1 A1 Es Q

— Mass ordering (p; < 2.5 GeV/c) R
« Comparison to VISHNU (vckLN) = 1.51
— Ordering reproduced except A E“

Pb-Pb \/n R
* 27 [ dosn R M7 &s10%
. Identlfled V2 15 (vzlnq)/(vzln VS pT/n

0.5,

— m, K good = 1.0F
— p underestimated; A, = E“
overestimated ~ n 20 30%
. 05,1 ¥ E M a——
 Number of quark constituent 2 ® 3040% . 4050%
. : . : ® . @
scaling violated by ~20% in 1.5 s K L4 o ALICE
particular in central collisions | T

(p/n, > 1 GeVic)

—h
=

i o Eate '3
3 ﬁ 30-40% % 40-50%

00 05 10 15 00 05 10 15
arXiv:1405.4632 VISHNU: PRL106 (2011) 192301 p/ng (GeV/c)

- A. Dobrin (Mon PM)

o
-
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Pb-Pb /\~\ _ 14F . Pb-Pb: p/¢ratio vs pT
The (I) e// S 1.2f Em m ‘2040%5
-‘g 190%¢} ‘ = 60- 80:/0—:"_
ALICE < v of HH " 80-90%|
< 98100 :
* V, nhot reproduced by VISHNU = 0(2_10/04- 1
— Final-state interactions 0 ¥ LI
underestimated? . .....‘PT’.PF’W..”?.T‘?"._....—
0.4+ 0 1 2 3 4 ?
v, at low p; follows mass ordering _ osl. P-Pb:pl/pratio vs IOT
* V, at high p; close to p in central and 50-80% .E’%ﬁ“\“ﬁ“‘“”:"‘C‘“;g‘”’s"e’ i
close to « in mid-central e 02 i
_ Q‘O'S% EL
* In central collisions p and ¢ p; spectra =« E
have similar shape up to ~4 GeVi/c 20 Ph-Pb: p(¢)/n vs pr o
— As expected from radial flow 04re &yt ©) - [
. . . u ; [ __1!{ =
— Similar in p-Pb? & 08f+$ w _
o s ; ]
« Mass (and not number of = o0zl | ; ;E
constituent quarks) is main = o, conaiv oo g
. L [ 1] T ]
driver of v, and spectra 2. o T b gebimed) |
in central Pb-Pb collisions 0ol ol . 0/nx4.8 |9
L1 P BN I BN B | R B
0 0 1 2 3
> F. Bellini (Tue AM) | P, (GeVia)
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pp
B
Pb-Pb
ALICE
KK P
pp AL
04
7 Teiv
0.2
0 x 1 X

TtKK' KOpdpAZQd3He3H

0.4

0.2

0

pp: no significant
energy dependence

KK p+p 2A 4= Q4O d °He AH+ 3 _ K*"'K:
T+ T+ KS T+ T+ p+p d T+ K'+K K'+K
L] ¢ BR = 25% ¢ dn
ALICE Preliminary * pp\s=7TeV
¢ Extrapolated (Pb-Pb 0-10%) * p-Pb sy, =5.02 TeV
¥ Extrapolated (p-Pb 0-5%) VOA Multiplicity (Pb-Side) 0-5% m
Cpp ; ' * Pb-Pb \s,, =2.76 TeV, 0-10% y
B B I +
. Pb-Pb ST 2 ;
: - [ ] | L
T oo -
B : - U ~®A 4
HELE =~ ® w -
Ol f & = o'
x1 | x3 x05 i xB80 | x250 i x50 : x100 i x410°; x2 X 1

Strangeness enhancement

p?

K* Suppression
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-Pb
ot Nuclei

ALICE 8
* p; and centrality dependence ’
of d, He

« Smooth increase of d/p ratio from pp
over p-Pb to Pb-Pb

— Ratio increases on N, in p-Pb

- Coalescence parameter B, o
(:13:\7 -134.,‘\:-* A % :2
Bi——5 = Ba ( By —5 23
(dp:)? (dpp)® ]

a

— Flat for pure coalescence

— Mild p; dependence in Pb-Pb

— Decrease with N, in Pb-Pb, p-Pb
« Source volume

= N. Martin (Wed AM)

~

P ~— 3Ha N cenartry hn\\-z
B, vs pyin Pb-Pb
R deuteron
Pb-Pb \s,, = 2.76 TeV
10 =
n > 60-80%
“lolotolo fOf {:l Ol 40-60% :E:I;E[E:nERY
H — 5] 20-40%
O 1o :
10 3 ﬂ; _ O 10-20%
1o o1 0-10%
BRAN
4l | | | L -
0% 1 2 3 4 5
Py (GeVic)
P e ———r Q™
x10™ l’) - S
20
18:— BZ VS pT m p Pb VUAMultuﬁm w ‘
= ] Class (Pb-side) o7
16 3 + [®] 0-10%
14 M {10-20%
12 = - [®]20-40%
o | Birapgaty oo
8E- = 3 {L_z_. | > i 60-100%
of 7 | =t
4 ;_ ALICE preliminary
2F  p-Pb |s,, = 5.02 TeV, deuterons
: i L1 L l - ] - l - I - l L I

05 1 15 32
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p-Pb
Pb-Pb

Strangeness

~
ALICE S~
= [ Eimratio vs N.h ‘ "\‘Vl/
- + [~ .
* Multi-strange baryons & o HH H ﬁ
— p-Pb bridges pp and Pb-Pb smoothly sf—_,-——ﬂ--H-H---j ------------------ -
. + U -
— E/rn reach thermal model in p-Pb w ‘F $H ; H . wee
(SO does the A/TC) 3 VOA Mk, Evt. Classss (Pb-side)
- GSI model PP Vs = 800 GeV
—  Q/n below thermal model i: T =156 Mo —
1 1 [ JEEEEEE ;HE—F%LSJEAE\? modl Pb-Pb =276 TeV
« K* suppression - rescattering? : T P s
0 10 10°
/K VS N @N c |ab>|rzE o< 05
~
% 0.4 *0 Ch 7 TevVa, ﬁ/) /\/ . x10® Q/ !~
=k e ' i acere Qf7t ratio vs N Ne, N
2 F ﬁl& ._-?:ﬁj s b ,f i o e vey <l
ﬁ EI.EE— ':'JEK H H T ? §OB_— _______ ¥:E=Ftlth52.3model _____ H ___é__ﬁ__
ED.EEE— IE b . I d l!
0.2f o * ol HH Hﬂ
D_15§— pi B H i g S H H ﬂ ALICE
0.1F i q}"rK @ 0.4~ H 53’&3‘” E\.r5t oélzzses\tis (Pb-side)
D_C'E;— o1 H H ppis=7TeV
CIE...I...I...I...I...I...I 012__ Pb-Pb\SNN=2.?ﬁTeV
1] 2 4 (] 8 10 12 B
(dN,/dn)"* 0 - ol
- D. Alexandre (Wed AM) | F. Bellini (Tue AM) AN/ <o
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KoLK p+f

p-Pb
Thermal Fits p-Pb

ALICE

o Statistical model fits | o6 N

— Freeze-out F . ALICE Preliminary
10 F '

temperature L pebis,502Tev

N ; : ; : J—— . VDA Multiplicity (Pb-Side) 0-5%
— Volume L S T £l SN A B S A

— Wy T SN S N SR N N N P

dN/dy
b

il i piaiad

PRI B

E - TR

— Equilibrium? (ys, vg)  sor [ oo R T R

* ngh_mU|t|p|IC|ty p_Pb 10° | |—THERMUS 23GC 1582 1 (fn N/A 3404011 3207 —5
— THERMUS 2.3 E |-- THERMUS 23GC 159+2 0.98+0.03 NA 34040.11 3136 3
- |-+ THERMUS 235C 1583 1 (fix) 461£377 3.07:0.13 2968 § 4
— 75=0.96+0.04 S S — s s was S N

—> approximate
thermal equilibrium

— x2/ndf rather large
though (about 5)

Model T {MeV) , re (fm) r (fm) P/MNDR =

-
o
FN
T

=
= (4]
e
o
+ :
o
i
o
o
i ;
Pepe
i
0=
i i

(=]

w
prrr
i

o KOK b b ATE a d

(mod.-data)/s,, (mod.-data)/mod.

B M S N &

THERMUS: CPC 180 (2009) 84
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P _P Thermal Fits Pb-Pb

ALICE

« Equilibrium models yields T = 156-157 MeV
— But with ¢2?/ndf of about 2

. K+K 0 K*+K* p+P E+ET 040" AH+H g

> > Ks > 0 5 A > > d 5 He

LIV ¢
(model —data) / oy, B s S P S pre— T —— .
T s - A LI NN o e oo oo e
= : : B T . : . : . S
'g 0 R LR R LR LR LR o mtt———- = ¥ = = et maesaaedeenann S SLLEEETTTRPRE P PL b WL - —
S v - = .
O 2 frmoi s T N 8 R o S A RS - 3
= af T__h_e_r_m_us.___z_s __________ : Gl S HAR_E__S ____________ S S T S S

THERMUS: CPC 180 (2009) 84 | GSI: PLB 673 (2009) 142 | SHARE: arXiv:1310.5108

 Fits without the proton (and K*) Physics origin?
— similar T, V but y2/ndf drops  Non equilibrium thermal model

from about 2 to about 1 * Baryon annihilation |
> proton anomaly? * Freeze-out temperature hierarchy

 Incomplete hadron spectrum
-> Plenary: M. Floris
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p-Pb S~
dentified R NG

ALICE

« "Cronin peak" around 3-4 GeV/c

« Shows dependence on particle type
— No peak for &, K

— Rather pronounced for p, = 0455901520 25 50 35 40 45 50
— Weak for ¢ Py (GeVic)
Ropo VS Pr
g (LA L L e B LA B ma et H B .
o _ ALICE Preliminary » 0 > K'K,-05<y<0 4 liminary £ o3 ALICE preliminary
p-Pbat |5, =502TeV @ 5 1,-05<y<0 - | |
mp -05<y<0 E - "." *
-] ._
5 -k
E n NSD, p-Pb | s = 5.02 TeV
- >, <28GeVic |- o _+_, o5<yCMS<0
o r>a8Geviet all charged, |n, | <0.3
11116'“11“22 SRR R R R AR B

ca b o Ty L
p. (GeVic) 12 0 2 4 6 8 10 12 14
p; (Gevic) p, (GeVic) p, (GeV/c)

- M. Knichel (Mon PM)
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"'Pb Radial Flow

ALICE in p-Pb?

« Blast-wave fits as proxy for
hydrodynamic modeling

— Coherent fit for «r, K, p, K°, A,
=, Q

T, (GeV)

« Atsame N, <B> larger in p-
Pb than in Pb-Pb

— Larger density gradient

« But... <B> similarly large in pp
and p-Pb (at same N.,)

data / model

= C. Andrei (Mon AM)

PP

u.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04

T

-
N

ﬂ%

Q

T, VS <>

—Em A e ey FBI-I::, 12NN - 502 TeV
VOA Multiplicity Classes (Pb-side

—e— ALICE, Pb-Pb, s, = 2.76 TeV

—a— ALICE, pp,\s =7 TeV

=— PYTHIA8, \s = 7 TeV with. PD-Pb -tion)
PYTHIAB, \s = 7 TeV (withto. —<.—. . .c<<..nection)
1ol PP | ]

EEE TR FEEEE SR R '
D'G%.E 025 0.3 0.35 04 0.45 05 0.55 0.

T
0.65 0.7

B

u n  data/BW fit vs p;

S5 ﬂ ' Kt 0215 Gt-;\Wc
3 . R . If'\
KO 001 Mgy
. . . 2
p' " 03-3.0GeVic 3
A: 0632 Gevie =
= 0.6-3.1 GEI":‘:\_E\
' L ‘7@
(@) oasaaem\';l/
o 1+ 2 3 4 5 6 7 8 9 10
p. (GeV/c)

ALICE Overview — Jan Fiete Grosse-Oetringhaus



ALICE

* No modification at high p-
* Double ridge at low p+
» Spectra modified at low p;?

p-Pb
%% And the Jet at low p;? >

What happens to
the "jet" at low p;?

J ﬂ? '1_ .
» Ridge-subtracted jet-like yields

* Ridge and jet seem additive in 2PC
~yield vs multiplicity class

« Constant jet yields for ~60% %0-4 5P | 5y = 5.02 TeV
of p-Pb cross-section 0%0F 07 <Py <Py <50 GeVic
—> no modification even at low p; z% °'35‘ ALICE
v 0.25 s o toa o e PRELIMINARY
C s e
« Consistent with a picture of minijets %2} ——
in p-Pb collisions from 015¢ -
superposition of NN collisions with 1
incoherent fragmentation " high Nej, - —> low N,
% 20 a0 60 80 100

VOA multiplicity class (%)

- L. Milano (Tue PM)
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0
S

ATK

p'Pb ] . 32 A/K.O ratio. Vs p;
A/K® Ratio in Jets  Vinclusive)

ﬂ L IC E 16 = 60-80%

1.4
1.2

« Enhancement of A/KO ratio within the jet? :
high N,

« Measure A/K® within jets

: El
1

— Background A and KO are estimated —
« outside of the cone OW Nen S R —
* in events without jet with p; > 5 GeV/c P+ (GeV/c)
~
. . . . oo 1Ir 0 I 'l'l \‘\'—
« Factor 2-3 smaller ratio within the jet X | pﬁ{j'?_ﬁi‘fw“ P 2 %,
] = i Spp=0. g Timt S/
- Baryon/meson_ ratio IE{LB—:}-W%.UUAMUINWCH}' Class (Pb-Side)
enhancement is not _ _ S | H ]
present within the jet inclusive > H Charged jets, anti-Ay J
DE:' 'H' I, [<0.75-A
i _H_ M,:1<0.75
0.4 .,
within jet -+
0.2
ALICE Preliminary j
I:I""""""""""'
- X. Zhang (Tue PM) 2 4 6 8 10 12

P+ (GeV/c)
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" TR | Multiplicity vS Ny R
Ce ntral Ity E Glauber-MC p-Pb \[g;':_; 02 TeV 1 520000} Glauber-l\lﬂjcal-’ng Vo =276 TeV j._ﬂ)
2 . 10° o L 1]
- E S | Pb-Pb £ F 14w
ALICE IN p-Pb = o s ARk
100001 5 : 71
« Due to the small o ' i
Npar/Neon» S€veral o ilm
biases are present 1 N L N,
0 100 200 300 400
— Multiplicity fluctuations N
— Jet-veto bias - o R RET QaVS Pr —
— Geometric bias OOQ_2.5_— CL1 ALICE PRELIMINARY 5-10% - 60-80%

« Example QLA:< ||>dN [dp;

— Standard Glauber fit + event
selection (a la AA) leads to results
which depends on n-region of
“centrality estimator"

— Therefore not called R
PA Glauber+

Pythia

dN,,/dp; Data ~,

0.5k

JiSyst.on { Tna b

150 f -

25 30
P, (GeV/c)

10 15 20
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-Pb .. . ~
p Promising Alternative to o

ALICE Centrality In p-Pb

 Forward neutrons cause no selection O > 10 GeVic vs event class
bias on mid-rapidity bulk production PPD

—> use to bin events in classes §1,8§ b |5 =502 TeV R
EA'J .6 :_ ALICE PRELIMINARY C0||-
*  Neo/Nyar Dy assuming one out of 14l NN,
— Mid rapidity dN/dn ~ N, g 12r
— Forward dN/dn ~ N, P = Ny — 1 ] T - T
— High p; yield is ~ N, 08¢
0.6
« Methods reach consistent results 04¢
i _ 0.2F
— Ny consistent within 5-10% b e
0 20 40 60 80 100

— High p; Q, flat ZN Energy Event Class (%)

* "Ry In event classes depends on the
estimator > we measure several Q,,

- A. Toia (Mon PM)

ALICE Overview — Jan Fiete Grosse-Oetringhaus



p-Pb

* New Estimator: mult 2%
ALICE QpA

: Sg [ em VOA oo 2L F mult
- Charged particle Q,y  o'zs v @A VS Prir o . JQpaATEEVS Pr
consistent with unity pomancr,) B0 N S |
. 2— Syst. on normalization ] -::iit-ﬂ-# ﬁ # |+ l T,
at high p; o P
. Koly I 7 |
— Cronin peak develops P — o
with multiplicity 1 et e 3 S anmaton
— [1 Syst.on dN/dp
0.5 me++ B ‘ o |
~ charged particles || | | |
0 5 10 15 20 25 30 T -
* D meson Qpu P, (GeV/c) "
H =) 37_'_r o 3, T
independent 5 Q VOA ys g B aeQ  mult yg
5 .f pA pT e 5 [ pPo, XPA P
625 525 e _
Of pT above 2 GeV/ C §G§ 7AverageD D" -096<y <0.04 :iggg; ] §G§ EAverage D, D -096<y <0.04 :iggg;
— Consistent with unity 2 T o
1.5F -

NB. Estimators have 05| 1
different dynamic range | s DmesONs | oS
0 5 10 15 20 25 30 0 5 10 15 20 25 30

P, (GeV/c) P, (GeV/c)
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p-Pb ,\\\
Charmonia Qua™" gy useieiass

ﬂ L IC E %% 1 4 | "nclusive J/y, w(2S) - w'w ALICE Preliminary

p-Pb |s,,=5.02 TeV, 2.03 <Y < 353 (p-going direction)

« Jhy 2 pu: Multiplicity dependent . p-going
suppression in p-going direction 1&3/ """"""""""""""""""""""
— Independent of p; 08¢ g Wg .
0.6 . *

— Shadowing region; <x> ~ 10* :
) i sl (29) —
« No suppression in Pb-going direction :

- low N, — high N,

80-100 60-80 40-60 20-40 5-20
ZN Energy Event Class (%)

— Antishadowing region; <x> ~ 10

 y(2S) =2 uu: Multiplicity dependent

. . . . :%3% 1.4 [ 'nclusive Jy, w(2S) e : ~LICE Preliminary
suppression in both directions | prmesere Ph-going
« Consistent with RHIC T
« Jhy consistent with shadowing oF
0.6
e y(2S) needs additional effects
- Final state? and now to something - |
completely different... ow N, = high N,
- Tuesday PM: J. Blanco | R. Arnaldi S100 B0 A0 Eneray Event Class (%)
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b-Pb .
P " Ultra-Peripheral
ALICE Collisions

« Coherent J/y photo-production
published (PLB718 (2013) 1273, EPJC

73 (2013) 2617) 2" Countsvs M, - @, Counts vs My,
 First measurement of exclusive p® ¢ 579120 £
) mzdmso | S | e
«  First measurement of y(2S) vatsess | B
photoproduction in a nuclear N eamdons |
target s e % WS VORI | ML

—_— W(ZS) 9 |+|' ‘ M. (GeV//n?) M, (Gch‘}

- V@SSt arr T
k) - uncert® = stat” + syst® a -,
. ~ - , o - ulse Approximation
« Strong model constraints I e T ., B
1 . E — :I:EIL:L(::I s ,' — \'\ [ strong Shadowing
— Strong shadowing disfavored 1F — coommosning S 7 L
i QB FPL A .
— No nuclear effects disfavored 08 e comMmmEns 7 Ty
04 i_ ; (":’:i:‘i‘:{f;‘mg?;l‘m '//'.l_;.""' N .
0.2 ot
0 F SO TR

- J. Nystrand (Mon AM) — N e S .. y
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| More In Pb-Pb...

~

ALICE RTINS
L /e
=" [ 15<p <20GeV/c 2 VS_ Pr. p.<3.0GeVic ~ \w,/_
* p; dependent symmetry ——— -
plane angles ) + RYR, ' 3
a b | Centrality: 0-5 % i ]
Fp = — Vo (P, PT e &1 (|an|>0.8) (ALICE) |
\/ Vi (P PF) - Va (P, DT =1, (MC-Glauber, n/s=0.08) ¢ | »
_ _ 0.61 —r (MC-KLN, n/s=0.16) ALICE Preliminary
— _rzdeVIa_tesfromlwnh 62;;;3';161';53'.:1
Increasing pT,a__ pT,b _ pi{GeWc} p: (GeVic)
— Largest effect in central collisions R vs N ~ o
— Hydro in the right ballpark s . pF; o T il ':-f"”a b
> Y. Zhou (Tue AM) 2100 4 pPb y5,=502TeV I
. . . . %S [ o PbPb s,=2.76 TeV 2 1%
* First extraction of femtoscopic radii N V== 218 R
with 3 © cumulants O, [ 016<K75<03 GeVic 15 =
_ Qg £ gl . : 7
— Non-femtoscopic effects reduced e O 0:2<k<03 GeVi 3t 15
— p-Pb radii 5-15% larger than in pp at 4l 38 TwoPions — R
same multiplicity [ 00 000 19
— Pb-Pb radii 35-45% larger than in p- 20 amnt Three-Pions—
Pb at same multiplicity -t Y ke01,k=05 7 i
U L | L R | L Lol L
- D. Gangadharan (Wed AM) 10 10° 0wy
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010 oamror ¥ Y3 VS P T
. | VO event plane ~ A 1
More In Pb-Pb... | @& 4

HLICE O.OSV— 5; TN ~ \"l"/ |
* Direct photons h X'_ ]

— Inclusive photon : 1]
vzcomparedto ™| 1N .|
COthaII - decay + NLO \ 1
0.02 Phys.Rev. D50 (1994) 1901-1916 _

« R ~ F. Bock (Mon PM) IR i
AA | ----decay + NLO + lher_n?al (Chatterjee et al.) ]
— Significant suppression ool iy oy BRI

0 1 2 3 4 5

6
P, (GeV/c)

= A. Marin (Tue PM)

£ [ Full jet Ry Vs pr o,
n::“m2 Pb-Pb (a=276TeV [+ 0- rsfla;[ulf. S antihr A=02 o JEWEL 0-10%
: o0 - 40% 1 \I”Q/ / L Mml<05
i |- 80% m° - Il:;din - %o
'I.l'.'l_—I ‘ TEO RAA VS pT __|~ /QJ r prhargged >5 GeVle e JEWEL 13\30/
i 1 = . [ & ] o-10%
- - N - L] ,7
EI.EI_ ‘rl I [ f . ] ? FU” Jet RAA - II' 10 - 30% ¢ \e\l‘l'
0.6 .{. b ! - '_; — Inthe "low Jet pT" 057 I !
[, S region (for LT ; !
ﬂ'q-:_ .'n*"l ;ll! 1 __| .C\kl) ATLAS/CMS) | &= $$_
- - F9] L * - 0 4 . |
g7 e L 05% 4@ > s Aiola (Tue AM)
-Illllll IIJII.JII.JII.IIIII-' l||||\\Lll||\\{lllllll\lllII\‘\III'\\\I‘IIII
° T %0 40 50 60 70 80 90 100 110 120
T : pTiet (GeV/c)
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| More In Pb-Pb...

ALICE

* Charged jet v,
— Path-length dependence of energy loss

= S. Aiola (Tue AM)

« Azimuthally-sensitive femtoscopy
— Source out of plane extended
(as at RHIC)

- V. Loggins (Wed PM)

« Measure charge-dependent flow as
signal for chiral magnetic wave

— Signal to be understood in terms of
local charge conservation and dilution

- R. Belmont (Tue AM)
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vi"EHEP, |An|>0.9 }

(c{2A) - (AX(c,{2D

N |:| syst error (Shape)

L p, . >0.15GeVic,p >3 GeVic
rac oa

5 ~

/ h ~
ALICE l-’relirrﬁn\ eh/ /
PE-Pb 15, = 2.76 TeV
R = 0.2 anti-kr, In_[<0.7 | 4

—+— 30-50%, stat errors

syst error (Correlated)

- ch - ]
L IPFVF—IU. 30 < [ ot < 70 GeV/c) = 0:13

n
o

—
(=]

Ly ST
20 30 40 50 60 70 80 90

o o
e

-
o
TT

P (GeV/e)

T, jet (

5 |
i RoutVS(P'TZ
o909 ¥ 'M

0 /4 /2 3mr/4 T

o <C,A>-<A><c,>
e vs centrality

P -0.8<n<0.8
C AL

E & pos (HIJING)
- ~
bt 8. 000,

— & neg (HUING)
S -
L) ‘ /

.

“MF ALICE Preliminary

-
w

"o
=]
O

-15 Pb-Pb \s,, =2.76 TeV
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~

(]

- baseline (rad)
w
(%))

: « Yield vs A(p g ,‘Eh*@\
5 B<pD<1BGeWc,,o > 1.0 GeVic, |Ag
M ( E " r ] : F—e— p—;b\SNN=5‘02T V Data AL!CE p,«em w l
O r I p — ESimuIations‘ pp 15=5.02 TeV
" B = I —&— Pythia8 ‘ Iba eline ui cn nt

ﬂ L I E F —e— Pythia, Perugia2010

 D-hadron correlations
— Promising for Run Il

1 dNassm:
Ny dAg
N
o)

-
o N
TTT]TT

= 1

yield/<yield>vs Nch/<Nch>
2

12 ¢ Average D°, D

b sz Iy (P gomg)

- S. Bjelogrlic (Mon PM) s +j;$:ﬁﬁ 24551 SRS S
i i ¢ Doy,
* N, dependence of D and J/y - <,

dzN/dyde) / (dzN/dyde>

. . 2 @ 0
— Self-normalized variables )

6F D 4
"dielectron yield vs m, ]

— D yield similar in pp and p-Pb o s — L ;
— D and J/y yields show different trends :...[} " s e Jey 1iing)

oF (N> x pp PYTHIA MNA crﬂ=69mh3l: I

/NP dNIdm,, ((GeV/cd)')

- Ph
BB (<N’_'> x pp PYTHIA MNR, 0, - = 210ub)

- J. Blanco (Tue PM) | R. Russo (Mon PM) | 0

 Low-mass dielectrons

— No enhancement over cocktail | ‘ -----
(M, < 3.5 GeV/c?) :

- M. Kohler (Mon AM)

o

data/cocktail

= -

(S I ]
SI |

- B

o

o
[=]
w
o
i+
N
o
@
|
w
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~ 10"
DP b ALICEpre ¥ VS AR
. c\%1010_pp,\s—?Te.'Y pT 2 3914,‘
More in pp 8. b

Q 10° . yarest (W.V.)
ALICE

b — =05

10° ®e Iz

L — =2
L ]

E d°c/d°p (pb

107,

 Direct photons
— Consistent with pQCD NLO 10°F

- M. Kohler (Mon AM) o

1 1.5 2 2.5 3 3.5 4

P, (GeV/c)

s E dN/de VS Pt ice Preliminary 3

» PID-dependent (z, K, p) jet & ' I ity
fragmentation functions ¥UOF NN
— P1 hadron 0-2—20 GeV/c i—_ :0.3 f p+Bin pp Ys=7 TeV pf% 510 GeVlc N \WIE
— Charged jet p;: 5-20 GEV/C ™ i — pvrvinreugas ;
— Large discrepancies to 10° | . PYTHA Pousiaz0tt ?
PYTHIA at low p; € 25f

> X. Lu (Tue PM) B 1ok
: -

3x10™ 1 2 3 4567810 20

p‘f“;k (GeV/c)
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Run Il and Upgrade

ALICE

* Runllin 2015 - 2017
— Updated detectors, readout, trigger

— LHC energy up to 13 TeV for pp
(~5.1 TeV for Pb-Pb)

— Factor 2-3 to 10 increase in pp, p-Pb
and Pb-Pb depending on channel

 ALICE 2.0 well underway for physics
in the 2020s

— New ITS and new TPC readout

— Increase data-taking rate by factor
100! (= 50kHz Pb-Pb continuous)

— Heavy flavor, quarkonia, low-mass
dileptons, jets ...

Upgrade of the
Inner Tracking System

- Wednesday AM: S. Siddhanta | T. Guniji
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Summary — ALICE Highlights

ALICE
Hot QCD — Heavy-ions "Cold" QCD — Proton-lead
« Significant progress in « Centrality tricky at LHC
precision (spectra, PID v,, D, « Pb-Pb-like features at low p;
Jhy, ...) (radial flow, v,, thermal fits, ...)
* Vv, mass ordering for light and « No indications of quenching at
strange hadrons up to py < 2.5 high p; (charged hadrons, jets,
GeV/c open charm, heavy flavor
« Mass seems to drive spectra electrons and muons)
and v, up to ~ 4 GeV/cin . y(2S) vs Jly R, suggests
central collisions significant final-state effects
. AE(beauty) < AE(charm) at
high pr
Pb-Pb remains a very hot p-Pb seems hotter than we
and interesting system thought and very interesting
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