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B. Mueller's challenge to
the summary speakers:
(from his opening talk)

All’s well that ends well.

A promise, ™

p—
not a threat -

1st slide of 69
a threat, not a promise



Experimental Summary
Hard Probes 2012

5th international Conference on Hard and Electromagnetic Probes of
High-Energy Nuclear Collisions

27 May - 1 June 2012, Cagliari (Sardinia, Italy)

® completely fair and totally unbiased selection of all relevant results
from ALICE (All Lhc and rhIC Experiments)
® sprinkled with random & irrelevant PR (Personal Remarks)

What' this ? What's Next ?
some naive some unrealistic
interpretation wish list

V) ¥,

Many thanks to the organizers
who gave me this marvelous opportunity
to loose many old friends and make plenty new enemies o012 3. Sehueat
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p-A Results
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Rapidity
(D Surprise ?
- expect << nuclear absorption for Y than for J/¥ (from FT pA data)
- expect << shadowing (Q3(Y) = 100 GeV?)

No worry (yet), given the error bars, but watch out !
A measurement is ALWAYS better than even the best guess




AA: Today's Menu

Antipasti

Primo Piatto
Secondo Piatto
Dolce

Fattura

assorted delicacies
Quenched Jets
Suppressed Quarkonia
Electroweak probes

Thermal radiation

HP2012 J. Schukraft



== Heavy lon physics is tricky

® \We should first agree what we actually investigate !

HARD PROBES 2012 PROGRAMME
Parallel IB: Jet quenching and enerav loss
Parallel IVB: Jet auenchina and energy loss

instead-of-lunch round table discussion

D Fortunately, Carlos did not schedule another 1

8 HP2012 J. Schukraft
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Also RHIC had its..

High p; photons
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N L

Lisi | jet(E"): ~ unmodified vacuum fragmentation (p, > 4 GeV, R ~ 0.4)

MUCW (my understanding of conventional wisdom)
large, o(10-20 ceveLHc), RHIC->LHC ~ as expected

multiple soft gluons, large angle & low p; (< 3-4 GeV)

f(m)\_Juark mass (light g > heavy Q)

= jet(E) —

= enAerg?z[L'] ==
“ 49 |e-E:
o
X Cq:p AE:
o
o

Main Questions:

f(E) : jet energy (AE = constant or ~ In(E))

jet quenching measures
‘stopping power' of QGP
AE ~ f(m) x c, x’d x L"x f(E)

Main Observables:

Energy LOSS (Jet-quenching') -'EJE

o h|gh energy partons loose energy AE when traversing a medium
jet (E’) + soft particles(AE) (E' = E-AE)

g e

1) How much energy is lost ? ﬂj 1) Inclusive single partlcles

measure jet imbalance E - E'
2) Shows expected scaling ? |

vary L, m, E, .

3) Where (and how) is it lost ?
measure radiated energy AE |

o
Raa (N, PID, HF) 4 Which is better ?
2) Two(3) particle cor None !
N, PID, HF; near/away| All give different
3) Inclusive single jet insights !
Raa, lONg/transverse frag=functions

4) Jet correlations (jet-jet, y(Z2)-jet)



1) Energy loss: The emerging jet
2) Scaling: Heavy flavour etc..
3) Lost energy: Intermediate p,

(D Universally accepted definition of significance:
2-3 o effect:
Looks Interesting ? => hint/indication (‘hindication")
Looks unlikely ? => consistent within errors )
\_/
) o
(D

liberal use of the helpful and totally innocent
'line to guide the eye'




Precision Jet R-p
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PbPb - MC

<I::IT, 2! IDT, 1>

On Balance et
| g W
T T | T T T T T 1T 1T T | T T 11 | T T T T | T ] T T T T T T T T T T T T T T T T T T T T
~ 100 b -
0.8 Dlo Y0 i e PbPb Vs, =276 TeV E: Anti-k, (PFlow), R=0.3 7
- - 1 o/F £ PYTHIA+HYDJET Py, > 30 GeVic
O - 1% . B
0.7f50,00 F - + — 3eVic = 150 <p_ <180 GeVic 180 < p__ < 220 GeVlc
T = 2
e . - 1 eet :
» — B =it ] |
06i5e%e — 447 Beged te tel® 1
- - : ity ™ 't
e : 1 T 3
. i Lt
i Z 1 + + i %
0-5 _ T T T T _l_ T T T T | T T T T T T T T I T T T | T T ]
0-20% -
| I ! ] t
= A; A; /T R . e /I( .If .I( 4 : :—-—-T-—-—i /II /II i /i A /i ,Ir e T i s a .]- 1 i
0 15,<260 GeVlc 260 <p_, < 300 GeVic 300 <p_, <500 GeV/c ]
-0.1] A 4 = TPBPb
E » PYTHIA+HYDJET _:_ -
-0.2 77J
7z

150 200 250 300 350

i
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High statistics, large dynamic range:

- ~ no angular decorrelation (g; < ISR+FSR)

- large E-loss out to the highest p,
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'Y'J et (The Holy Grail of jet-quenching)  :
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107 g L beautlful,_ no further wishes
(until next Monday)
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0.8F + Ball is in your court to extract the physics ]
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Heavy Flavour @ LHC “<

® Ischarma (somewhat/ILgb.L).hgavy flavour (i.e. a HP) ?
- o N

= Enerfg HF 'hindications':
® ora(

RAa(D)/R, () > 1: colour charge and mass effect ?
= 'hyd

RAa(D)/RAA(C) > 1! mass effect ?
® or bolU (depending on where and how you T00K) ?

< oI m HFE Wishlist (besides smaller errors)

Ji';’{ —Pbpb SN_ |||||_
@ 45rcenraity:02 | - lower p, => stronger m effect ]
ns - Average D°,D" ) ) ] ) 6 TeV -
T 4p fomaivil - dN,/dy in AA => J/¥ normalisation, thermal production ? [~
- Charged pions .
3.56 ~J |- HF baryons ? =>AJ/D GeVic ]
- . . Vic
3F - - pA => shadowing corrections at small p, Jgevm_
C = - . -
5 5:_ N m'ﬂffm_: —l (periph. point shown at (N, , weightad by N_)) -
o \ U'E__Lt ]
2F - .
I - -] -
1 5E 0.4 . $H % i
£ _ : . "
- 7 02— & —]
05~ RaaDin = " Ry, D mesons s e
C ) ) . - | COMIMon nomaiization unceriainty. 7% (peripheral) to 4% (central) i
O_III|II|||||||||||||||||||||||||_ ca b b bveaa b b b b

0 2 4 6 8 10 12 14 16 o[.'l a0 100 150 200 250 300 350 400

P, (GeV/c) {Npart} .
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Heavy Flavour @ RHIC

I
LA I I IIIIII| I I IIIIII| I I IIIIII| 1 LI m : . STAR 080:%:'
Sys. error \/San = 200 GeV C>D1 5'_ - m O Alicd 0-20%
4001 d+Au FONLL err. T @ T
(D’+e) e i o Apples & Oranges_
- L
e - 2 E— L
=) 300[- p+p o Another Horn? 7 1T
o D) Au+Au (D) i [ +
— 0-80% 1 -
S : 0.5 U .
D 200} - - H
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o - - g
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1 10 102 103 c G 0.012% 0.002
p ! "
0 'Tour de Force' to get hadronic charm: Bravo !
- o, scales with N, (no visible shadowing/thermal production)
- no visible suppression at low p;, (is THIS the mass effect ?) )
./ 1] SE WL S T
HFE Wishlist (besides MUCH smaller errors)
- higher p, & higher centrality => quenching region (upgrades)
17 Ty




18

Heavy Flavour leptons
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- Atlas/Alice presumably consistent
(if only on could compare)

]

ﬂ Reppc -> Raa ]
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HFu & charm cong| ==
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(D - HFp(c+b) & direct charm R4, can be
consistently described

- RHIC NPE(c+b) very close to N,
(but numerically not that different to LHC)?

\ U -
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There Is more to compare to..

Size/Geometry

-

4

1.8

1.6

1.4

1.2

1

e
BY -0 906 Ceniral =<

Size/Geometry

2

PHENIX PRELIINARY []0-20% CurCu

(D Strength of RHIC: Our 'dedicated facility'

[=]40-60% Au+Au

Beam energy dependence

Nuclear size dependence

- vary g, T, (maybe) the coupling, ...

PGeV
heavy flavor — e*

iﬁll% +$

0.8
H - extract core-corona effects,
0.6
04 H W, |+W
0.2
Eu_llllu-lsllll-lllIII1-|5IIIIéIIII2-|5II II.::llhlllla‘lsllIltilllld"5
P, (GeVic)
d .
0 Wish for LHC:
Obvious,
but where/when to accommodate in the
limited ion time ? )
\/
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o 11—
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03 1 2 3

p.(GaVic)
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Going with the flow ?
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.= Particle Correlations

.
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0.4
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2 xihig'h' p't'ﬁigger: no modification
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'tangential dijets'
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jet
10 <p® <20 GeV/e | Piet — Pt trigl > T — 0.2
ppivet e > 4 GeV/e - ppivettie > 2 GeV/e
0cl STAR preliminary © 06 STAR preliminary ¢
- o p+p

¢ o Au+Au¢

3
STAR preliminary
o.a'_— |
C p-l-p
0.6 e Au+Au

Py

Ag = Piet = Possoc (radians)

no dijet trigger

04 'STAR preliminary o

o pHp

0.3

02

\ / associates

primary trigger \_
(trigl)
dijet trigger
4 T~ (trig2)

o/ *-.. 5
1x high pt trigger: away-side
modification
“F STAR preliminary
1.2
1_ O ptp
e e Au+Au
" Trigger Bias
| [ !fyou can't beat it, use it !
But always be aware..
u u L F4 3 &5 2
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_ Particle correlations
® 2-particle n—¢ correlations:
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Interesting or Trivial ?

- jet a%:iated, but asymmetric inn and ¢

(0 medium modified jet fragments ? le, but not dramatic p, dependence
let modified medium fragments ?

- Gone with the wind ? (flow soft-hard interaction)
LHC: Ask AMPT
RHIC: Ask T. Trainor

ﬂ explore larger pr, p,, range 1
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More soft modifications

g A AuAu, 0-20%

& No NS modification

= o “T’.InA.rFf . — Max NS modification

QE eliminary I trigger jet uncert.

3

% A 10 < pjet,rc,AuAu <15 GeV/c

é A 20< th,rec,AuAu < 40 GeV/c
.1:—

I S R away side energy balance
2D 2 4 b 6 v 12 14 10
P (GeVlc)
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Another Baryom’7) Anomaly

(p+ﬁ)/(ﬂ++7(

14; - Bulk Ratio (0.52 < A < 0.52,+0 6 < An < +1.5)
- Peak-Bulk Ratio (-0.52 < Af < 0.52, 0.4 < An <
- = el
1.2 PRELIMINRRY ) ]
- Pythia (Peak-Bulk Ratio)
1- 5.0< P4y < 10.0 GeVic
0.8
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—___ PD-PD, [S,, = 2./6 1€V, U-TU% central

protons from jets don't feel the bulk !

no radial flow, no coalescence, no fun..

- formation time ?? (or color transparency ?)

could this be used as a 'hadronization clock' ?

- surface bias ?
Star: a bhit, but not all

Alice: same p;,p;, Show 'tail+flat top' ?
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@ Mass (.2 Matters wptoapoiny

< 16[

27

1.42
1.25
f
08f
0.6}
04f

0.2

ot

ALICE, Pb-PbNs =276 Te‘l.!'; 0-5%
oK' |y|<075
=AY y| =075
» unidentified charged particles, |n| < 0.8
] Yu+4m,|y| <08

ALICE Preliminary

| L L i L | L L i L l L L i L

5 10 15 20
p, (GeVic)

o~
>

0.3

0.2

; ALICE o
— Pb-Pb \I%ZZ. 76 TeV m

h™+h™ (10-50%)

1 (10-50%)

p+P (10-50%)

n® PHENIX (10-50%)

©°® WHDG LHC
Extr§polation (20-50%)

LI
0.1 : LN + +
¥ BN AN
g T L .
S |
B B w— 3 T R Ve T
1 P, (GeVic)

ﬂ That point is around 8-10 GeV
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V to the Ilmlts

r T T =
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p, (GeV/c) Q)

- guenching gets the 'ballpark’ quite well
=> one of the best path-length signals ?
details to be worked out, however

- hindication: 0-10% looks odd (flatter) ?

(D High p, azimuthal anisotropy to 50 GeV: Amazing !

look into the 0-5% bin
(that may be even odder)

HP2012 J. Schukraft



® Whatever it is that makes v, in 3 <p, <8 GeV: o(v,)/v,=

29

Another interesting observation

= trivial for hydro: o(v,)/Iv, ~ o(e,)le, V, ~ €, independent of p,
= less trivial for guenching: (density weighted pathlength integral)" ~ ¢

SH 0 0-5%

T 1 (S(VZ)/V2 J ® 5-10%

IO % m 10-20%

& %++ % A 20-30%

;h'_ %%Jﬁ L% O 30-40%

> T O 40-50%

< %L HH-H#H _ @A@ﬁﬂl... A $: ....................

> oLy LA § | |

SO TS T TTTER |

5 | ﬂ’

S | ALICEPb-Pb (5=276 TeV ﬁ&
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'.f BQ

()

Jet another constraint on quenching models

or a hint for what makes the IM region tick (and flow) ?
Ceterum censeo: the 0-5% bin looks odd

constant (5-30%)

y lJ. Schukraft
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Nota Bene
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Intermediate p, (few - 10 GeV?)

® Facts
= Mass and/or flavour matter (PID results) up to (at least) ~8 GeV
@ Raar V2
= some associated particles are modified
& the 'tail & flat top', energy balance, .....
= some aren't
& p/n peak 'region’, near & away side
= whatever makes v,, it has the SAME ~ linear dependence on ¢ as hydro flow
® Fiction
= ng-scaling: 2/3 = recombination
= Ry, 'bump' around 3 GeV 'Cronin' (RHIC/LHC: It's the hydro, stupim

(D the IM p, region is important !
- that's were we find AE
- that's were we may find recombination
the IM p, region is only starting to be explored experimentally
the IM p, region is a theoretical desert (or minefield)?
Let's do something about it (and wear flak jackets) P
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Quarkonium suppression

® J/V¥, the HP par excellence: 'well calibrated (pQCD) smoking gun'

Matsui & Satz, 1986:

If high energy heavy ion collisions lead to the formation of a hot quark-gluon plasma. then colour screening prevents o€ binding
in the deconfined interior of the interaction region. To study this effect, the temperature dependence of the screening radius, as
obtained from lattice QCD, is compared with the J/w radius calculated in charmonium models. The feasibility to detect this effect
clearly in the dilepton mass spectrum is examuned. It is concluded that J/i suppression in nuclear collisions should provide an
unambiguous signature of quark-gluon plasma formation.
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L4 |Onset of Deconfinement ! |J/‘~P @ SPS .
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Narrow boxes: correlated sys

__________________ ~1.4
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Do lvvv b b by bvvvn by aa by . 100 200 300 400 500 500 ?00 300
90 50 100 150 200 250 300 3501 Miracle or ID ? ] dN/dn|
=0
Noart l'le 50 100 150 200 zsu 300 350 400

= (- all predictions were wrong ! RHIC (y=0) = SPS (y=0) ; RHIC(y#0
D Two broad classes of explanations why RHIC = SPS:

D EXxpectation: decisive answer from RHIC. And we even got it ! Noar
)FRHIC(y=0)!"

= equal by nweiigent Design: same physics (V' x. suppression only) Y(1S)
= equal by miracuous ACCident: suppression cancelled by recombination J/W(1S)
> Expectation: decisive answer from LHC (+ Y @ RHIC) P

= different sensitivity to melting (T,.) and recombination (charm density) c ;",((22))




RHIC # LHC (finany)

CMS vs STAR
mid-y, high pt
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m§ 14 = m ALICE (Pb- Pb\s =276TeV), 2.5<y<4, P, >0 (preliminary) o 1.4:— CMS Prellmlnary —:

o PHENIX (Au-Auys,, = 0.2 TeV), 1.2<|y|<2.2, p >0 (arXiv:1103 6269) - T PbPb rSN -276 TeV .

1.2 1.2/ ]

i = Prompt Jiy i

1 ~ ALICE vs PHENIX 1. i J J ]

i  AuAu \(% =200 GeV ]

0'8: fwd-y, all pt 0.8— T T - STAR preliminary .

06 } @@ @ m E + + p, >5 GeVre, IyI<1 0 E

- 0.6— —

0.4 E i ]

- t ol P oal + T E

0.2:_ ALICE <N__ hted by N @ & i ; + ;

O B I( I) 1 | ‘ | | | 1 I‘ls \\N'e\tg\ \e | |y 1 \" | ‘ 1 1 1 | | | 1 | | | | 1 | | ‘ | 1 1 1 0'2T 0'0 < Iyl < 2'4 * * _7

0 50 100 150 200 250 300 350 400 L ABen <300 GRaViIe .

<N *> B T I LI L I LI I LI I LI I LU I LI I LI I_ —

. o part 14 AR AEY T D e .. _4LOO

£, . forward vs mid-rapidity ., CMS vs Phenix ,,
_ o PHENIX (Au-Au\S; = 0.2 TeV), 1.2<lyl<2.2, p >0 (arXiv:1103.6269) 12 - .
12 5 PHENIX (AU-AUNS = 0.2 TeV), lyl<0.35, p >0 (nuch-€x/0611020) m Prompt JAp |_.
1 g Can we gl E
! == - Auhu \[s, = 200 GeV .
j; =g real_ly 1.8 O PHENIX: lyl<0.35 —
0.8 _ say Its C o PHENIX: 12<yi<22 ]
060] @L@@ H @ different 26 ﬁ {both arXiv-1103.6269) 3
- ' T @ ? + H-] ]
A 1 0.4 & _
04F Y oy / Uagwl g g :
0.2 o o g & B 02} 0.0<lyl<24 i g 5- -
T (JALICE <N _ >isweightedby N - 6.5 :: p.< 30.0 GeVic .
1 1 1 1 Il 1 1 1 1 1 1 1 1 1 1 1 Il 1 1 | 1 1 1 Il | | 1 1 | 1 1 1 1 B =
% 50 150 200 250 300 350 400 T '1'[':;]'"1'5';']"2':']:']"2'5'6"56[5"3'5'6".&1:

<Npan*> N 1J.

DRt



36

0.8 —HE
0.6 06|
............. R R e EELEE
0.4+ 0.4
eaadfennannnnsnsasnaanaanansansnnnasnaanan) -9.2
0 i | | | | ALICE comman glob. sys. =+ 1.0%
0 50 100 150 200 250 300 350 400
2 I @ central Ry, vs Ny, oz | Noan
t 1 2 @ il ve mme g s Clj -;:%57 (;2255—24:/
) r PRELIEEICNFIERY O InclusweJ.f\p lyl<0.35, p>D GeV/c global sys.= +12j
1}
o8l LHC
ost I B m / u
0.4 @ @ .@.
- s <—RHIC
0.2
i 1 1 1 | | 1 1 | | | 1 ‘ | | 1 ‘ | | | ‘ | | 1 ‘ | 1 1 ‘ | 1 1
OO 200 400 600 800 1000 1200 1400

Yes, we can !

ALICE Preliminary, Pb-Pb Il'a =276 TeV, L= 70ub!
global sys.= = 14%
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JI¥ Ryn: Py dependence

Au+Al 200GeV . STAR Prclzliminatly

< - ALICE Preliminary, Pb-Pb \'s,, = 2.76 TeV, L= 70 ub!
[t{ - 2 B Inclusive Jiy, centrality IJ%‘{;%. 2.5<y<d global sys.=+ 7% 2| pt dependence @ RHIC .
- 7 CMS (JHEP 1205 (2012) 083), Pb-Pb {5, = 2.76 TeV, L= 7.3 ub’’
1.2 ALIcE ® Inclusive Jiy, centrality 0%-100%, 1.6<|y|<2.4  global sys.=+ 8.3% OA PHENIX
| PRELIMINARY PHENIX (PRC 84(2011) 054912), Au-Au {5, = 0.2 TeV Sashed imes ZhacaRaop
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- n:é ___________
08 A, . TR
- ALICE 1]
06| * ; \ LT
04: E < o 1 2 3 4 5 ® 7 _ 8
- —_ il | a * |||l|||||||\|||S|T|AIRAIIAII|||II1IISIGIIV}il
- _ 4 u+Au, Jy|<1, p.>5 GeVic
0.2 L [’H Ve = 200 GeV )L STAR AutAu, |y|<1, 2<p <5 GeV/c
ol IR é] PHENIX 2r . = STAR CutCu, |yl<1,p >5 GeVic |
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' ‘ s |1
\J  J/¥ suppression IS e
different @ LHC
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dirty, unexpected tricks ) Winary 0 %
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CMS-ALICE puzzle solved

imi = e = ! 14 E Preliminary, Fb-Fb V'3 = 276 Tev, L = Topb
o ﬁt‘lg;v?jmIgz;yilr::t};?i&@/;??I‘gi;:,L mgl::balsmi ?°f> ré k y ive: Ny, m:lrnlil\'-:l’.ﬁ'hﬁ:’u. n:pfite:cw-: -qluhul sy5.= 16%
12 agre ._2“!8 E'J,HE.F1205.(22123,2?6?,)1};@?2@:f'?BLE\i'%BT'?EZ 22 1.2 ace M)A eeiminay, Pb-Ph {5, = 276 TV, L = 1.7 b’
(D O N ive Ny, cantrality O%-E0%, [y|=<0.9
Recombination/Coalesence:
Purist: Another dirt effect which obscures | )
deconfinement (CNM, HotMatterRecombination) +'f.1.'_
. . . .
Pragmatist: Another deconfimenet signal ! » o
. . Versus
Deconfinement <> colour conductivity AA,\ALICE y
'‘partons can roam freely over large distance’ ST T mmongiob sy =4 %
That's what the primordial charm quarks have to do to recombine )" T
T2 3 4 5 6 7 8 0 T - POPD S = 2.76 TeV E
(GerC) B m CMS: prompt Jiy i
Q pt 1.2— Cent.@‘l[ﬁl% —
0 3 . ; - 6.5 < 30 GeVi/c 3
Consistent in regions of (D Let's wait a bit longer and |_
|
Over ap See P00 GeV :
the p, did it, not the y !! . . /1w (lyl=0.35) .
P i - give TH a chance to digest v (1.2<lyl<2.2)
o’ (2007) 232301) ]
@ Have we solved the - measure CNM with p-PB -
' ? -V -
fundame_ntal_dlspute : i _ ) F 4]
| don't believe in Miracles, \Ap VEIsus 'y - -
but if the alternative is ID.. T T
L) 7 CMS I S 1 R Y

Vi



Welirdo |

J/¥Y & V' in PbPDb

N Co T lower pt ¥ LN
S - CMS Preliminary 410 112 1 N0y A h|gh Pt W'
Q . Ny, - = | POPb Y5, =276TeV E L PbPL jo =i 1o
(g PbPb \'ISNN =2.76 TeV 8y 0-105 = 0.020 % 9§ ° 3<pT<3(].GeWc_1_6<IyI<2.4 : 1_2:_ * 65<p <§oeev:c Iyl <16 h
C). L Lim _ 150 .U_,b-1 o= (50 . 1} MeV}'CE _Q% SE_Dpp uncertainty (global) _: : |:|pp uncertainty (global)
o : < 7F = [ i
:(D CMS has discovered the ) z ; :
E 1 1 \3 E_ _E '8__ 7
= anomalous ¥' un- S o E E : _
C 1 <@ F ] i i
1] suppression L 1 [ ]
(another word for recombination ?) s [% 3/ o ]
implications totally unknown, but i3 E/ ]
deflnlte'V prOfound 1 o CMS Prehmmary o CMS Prellmlnary
(One Way or another) J C0I - I50I I I‘IIOCI}I I‘IISCI}I I?:CD{I)I I2I5(IJI IéOCI)I I(;5(;I I4I100 G0““50I I I‘IIOCI)I I‘II5(I)I I2IO(£DI I.‘é5(l)I ICI’»OCIII IZ;SCI)I I-’-;OCD
Nparl Nparl

\{GI | I2.|8l | I.'_|%I | I3.|12I | I3.|4I | I3.|6I | I3.|8l | IA'fl | I4.2
m,, (GeV/c?)
® "R,,";l.e.double ratio ¥'/¥(Pb) / ¥'/¥(pp)
= high pt: "Raa"< 1 (W' suppression stronger), but (smai hindication) rising with N, ??
= lower pt: "R,," > 11T (W' enhancement ), rising with N

part
« &
4 - use scaled 7 TeV as reference ? After Opera, the 2"® experiment which
- Alice/Atlas ? _— proves Einstein wrong !
- Christoph, did you check the cables ?/ '‘Subtle is the Lord, but malicious He is not.'




=z Welcome to the Upsilon Family
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S 0F Fit Function C o Cent. 0-100%, |y| <2.4 1

- 285.6 +/- 52.0 — - . .
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First sighting: QM2012
First impression: ~ equally suppressed at RHIC&LHC
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0’ 1.4~ CMS Preliminary, PbPb ys,, = 2.76 TeV —
1ok +Y(19) L., =150 ub™ B
- » 1(2S) ly| < 2.4 i}
1 :
B 30-40% i
0.8~ 40-50% 20-30% i
| 50-100% 10200 i
0.6/~ + * T 540% 0-5%
0.4 t -
- » + |
0.2 —

-

ConSequential Y suppression

® Y(1S), ~ 50% direct

= ~ consistent with (complete !)
higher state suppression

& some hindication for more ?

® Y(2S) (~ JIP)
= up to 5 x stronger

suppression than Y(1S)

® Y(3S) gone (thankfully)
= Y(3S)/Y(1S) < 0.1 (95%CL)

@

Beautiful data. Even seem to make sense !!

Quote from the Owners Manual:
- Raw ratios, with non-uniform pt acceptance
- beware of feed-downs

- check CNM (none expected, but...)

T/Te
9 —s ,
—_— 1.2
—_—  <T,
J

1/(r) [fm1]

Y(15)
% (1P)

J/p(1S) Y'(2S)

% (2P) Y'(3S)
x(1P)  w'(2s)
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| Déja vu ? J/¥: RHIC = SPS |

Is the First Impression correct ?

2r
g I DL L DL L LI B B B B I_ 1 8:_ @ T(15+25438) - e'e, AutAu
0C'1.41~ PbPb I6TeV AuAu {5,=200GeV o 1 :m“"
¢ C * STA 1 _ 14 -
1 2__ ly|<2.4 (preliminary) ly|<0.5 (preliminary) | @ F ” I:Y otential Moda
- | ] ‘-Ir-’ 1.2: nternal Energy Potentia ]
- HEE IR S
1 = -
B |_ ] %n:g 0.8E
B / STAR i 0.6}
081 ] 0.4-57aR
i i + CMS ] 0255 = 200 Gev
0.6/~ + ¢ iy < %5600 150 200 250 300 350
B * T Npart
B 41 ® STAR
0.4 ¢
i 1 = Raa(1+2+3) = 0.56%022 ;
02— 1Apple & 3 Apples 1 ® CMS
[ 1 = Rpa(1+2+3) =0.32
(0 RHIC -> LHC comparison is crucial ||
) 100
- we need to raise the temperature <lo
Yet another clear-cut case for Consistent with
'long live the RHIC' ) Hindication
\/ \/




No Tit|e

(D ALICE/CMS: Amazing agreement !
However, they shouldn't !!!!

If these would be p;-integrated, the
answer would be clear & unpleasant:

No J/¥ suppression, no regeneration
(open/hidden charm=constant)

ﬂ Miracle or ID ? ]

1

.
U d:1 .2 B T 1 1 'I T T 1T 17T r T 1T & 7T | T 1 'I' Lj T T r T L I L L L 'I .| T 1 i
o [ Pb-Pb,\s,,=2.76 TeV Apples & Broccoli |
e @ ALICE D meson R,, and stat. uncariainis, 6<p <12 GeV/
B [ Uncorrelated syst. uncertainties
08 B 0 Correlated syst. unceriainties suppression

1

D mesons (ALICE)

0.6 :
I $ guenching

0.4~ /’ v $ € -
0.2 - CMS @ E N
@ CMSJhy HM and stat. unceriainties, 6.5<p <30 GeVic
- [ ] CMS Jiy sysl. uncertainties
D L 1 1 4 1 1 4 1 & 4 | i i | L i - e L |

1 L Ll I L4l I_
0 50 100 150 200 250 300 ESPN 490
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The solution =

is here !

sl ). Schukraft



ElectroWeak: Clear Questions

- g % T T T T I T I ‘ T T T ‘ ; 1 02 T T I T | T I T 1 I I T I T ] T T T T -]
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- pI<10GeV - i : e sow | ]
: lI _________________ &y S UH f 1oL < o T
@ -
10 Clear Answers ! ]
-v, Z, W are NOT modified Good: they shouldn't be oo
- we can count up to 400 Geometry and N, scaling are ok !
: : L : B b’
<5 ] | -we can measure A/Z with W's  isospin is visible in W+/W- bt
R - J
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Lot th ”}}} . s I:; become accessible for < 5-10% accuracy
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X acceptance
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(c*/GeV) in PHENI
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Thermal Radiation

Clear & significant signal in both expts ! I B

unfortunately also significant disagreement on the size

vy Au+Au 200 GeV Central |

— p$>0.2 GeVlic, <1 —]
| <) i . nn, e ¢ |
E= %10‘1—_ ------- J ' bb, DY
] = —— ¢z PYTHIA 0.96mb
—— Rapp & vanHees 5 © B — Cocktail Sum |
«eseeee Bratkovskaya & Cassing
¢ ---- Dusling& Zahed 107 B
.-'""".'“v« ;;;; -J..:,._;:*-':-‘-'..'.-.-...__,_.-' :-1 I ﬂ : 10‘5__ \ II:I‘. E i Tl
] Low mass dileptions are crucial & unigue R Vil i
PHL | - chiral symmetry restoration & thermal radiation B
- lets hope the discrepancy is §olved soon ++Q+ a—
ljl]llllvlllltllllljllll QOI—‘ ' ‘ . . L .
02 04 06 08 1 0 ! 2 3 4

2

PHENIX data on E&M probes se ms INCONSISTENT
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with standard hydro space-time evolution!

And exhibits UNKOWN additional sources!

Mass(e’e’) (GeV/c?)

Minbias (value £ stat =+ sys)

Central (value * stat &+ sys)

1.53 & 0.07 & 0.41 (w/o p)

STAR 1.40 + 0.06 + 0.38 (W/ p)

1.72 &= 0.10 & 0.50 (w/o p)
1.54 i 0.09 i 0.45 (W/ ﬂ)zolzj.s

hukraft




Hard Probes 2012

5th international Conference on Hard and Electromagnetic Probes of
High-Energy Nuclear Collisions

27 May - 1 June 2012, Cagliari (Sardinia, Italy)

® HP 2012: (my) Expectations versus Reality

= Summary talk: lousy |
= [talian weather: good |
= [talian wine: very good |
= |talian cuisine: even better |
= HP Organization: Italian |
= HP physics: excellent M

B. Mueller's consolation -

for the summary speakers: 3 If all is not well, it’s not the end!
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Usual Summary Talk Disclaimer

- don't use any plots from this talk,
they have all been hacked & modified

- any misrepresentation is MY fault
(but YOU didn't explain well enough)

- | intended to cover your important result
(but unfortunately ran out of time)

- by listening to this talk you agree
to abide by all its terms and conclusions

- if you try to read the fineprint you are wasting your time, it's always unintelligible

| Decline > | [1Accept > || Cancel |
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