Quiz - Heavy-lon Physics, Quark-Gluon Plasma

1. Sketch the QCD phase diagram; explain the axes and the phases.

2. Shortly describe the space-time evolution of a heavy-ion collision at high energies.

3. What are the necessary conditions for a formation of a quark-gluon plasma?

4. Is a quark-gluon plasma created in heavy-ion collisions at the LHC? (Yes/No +Reason)

5. What is depicted in the figures below (discussed in lecture)? Explain the underlying physics.

6. Why are J/y mesons an interesting probe in heavy-ion collisions?

T T T
I- ALICE Pb-Pb Hydrodynamics -

N 0.15-5.02 Tev 2.76 TeV 5.02 T{ZV Ref.1[}27]_
L s 22,A 1 =V, 12, |An(> - L I
A SRS ) v < 0 B
L v 2 jan>1} O v,.%23 |an|>1} i @ '"-©[ ALICE ]
4 v r ]
ok +5§§6; ‘ i 1 g~ Pb-Pb, Vs =502TeV 4 0-10% =30-50% |
1 v, {8} 1 el 0 N+ Mt —
KV, o ** " - Average D', D", D * 60-80% * p-Pb .
i 1 i 1.4~ lyl<0.5 —
— x - . : :
0.05— = 4H7 -
. L1 0 H4-mmivr-sm I M P
a) 4 i
ke o o o4 o ¢ (@) i 7]
] ] ] | | ] ] N —]
° 1.2 I v, v v . Hlydrodynlamics, Ref. [25]I t I +—: o =
= E I - 1/s(T), param1 - i
N RR I /s =0.20 = _]
o :_* = i
e N +
R AR T ]
o) E —f 1
& 3 E
.||||.|||||(|c?|_; O\\I\lllll‘l\\\‘\I\Illll\‘\\\\‘Illllll\\‘\\\\|||||7
60 70 80 5 10 15 20 25 30 35 40 45 50
Centrality percentile P, (GeV/e)
ALICE Collaboration: PRL116(2016)132302 (Fig. 1) ALICE Collaboration: arXiv:2110.09420 [nucl-ex] (Fig. 7)
é 1-4 T T T | T T T T I T T T T I T T T T I T T T T I—
« ALICE lyl<05 7]
. Pb-Pb, |5 = 5.02 TeV e
Centrality 0-10% _
1 H
= Average D°, D*, D** ]
. n* — .
0.8 _ »  Charged particles —]  ALICE Collaboration:
. JIy, 0-20%, lyl <0.9 - ar?(|v:21 10.09420 [nucl-ex]
0.6 o PromptJhy, lyl <2.4, CMS 3 (Fig.9)
o Non-prompt J/y, lyl < 2.4, CMS ]
04 - —
R B ]
0.2 —
o 1 1 1 1 I 1 1 1 1 I Bl
10 20 30 40 50



