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Charmonia, such as the J/Y and ¥(2S) mesons, are important probes of the quark-gluon plasma (QGP). The measurement of their nuclear modification factor, elliptic and triangular flow can
provide strong constraints for the mechanism of in-medium energy loss. In this talk, results on the relative J/3 and ¥ (25) modification, based on the pp and PbPb data collected at \/syy =
by CMS, will be reported. Also we present the second-order and third-order Fourier coefficients, v, and v3 for prompt and nonprompt J/y¥ and prompt y(25) mesons. In addition, the nuclear modifi
cation factor of charmonia in PbPb collisions will be reported.
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Quarkonia in heavy ion collisions

One of the most promising way to understand the quark-gluon plasma (QGP)!"!
Charm quarks are produced during the early stage of collisions from hard
parton scattering
Color screening of the heavy quark potential can cause the sequential
suppression of quarkonium states!2!
- Quarkonia can be used as thermometer of the medium
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« Azimuthal anisotropy (Flow)
- Collectivity (low-p;), path-length dependent Energy loss (High-py)
- Sensitive to initial collision geometry!3!
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- Rejecting nonprompt component using lifetime due to

\statistical issue
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- Signal : double Crystal Ball

- Background : Chebyshev function

 Two method for separation prompt and nonprompt:
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- 2-dimensional fit to dimuon mass m,, & lifetime [; ,,;
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fit of the dimuon mass and v,

g 16000
@ 15000
c =
S 14000
W 43000 +
12000

L L L L L L
0.24F
0.22F
0.2F
0.18F

2 E
a 0.16 =
4 =
U) f—

—
21000 ey rrrrprrerprree POPEIET DT (5,02 TEV) ¥
20000 6.5 < p'™* < 10.0 GeV/e CMS - T
o 19000 ¥ <2.4 —zg . G | f df . |
> |g000C. Cont. 10-60% ElS ignal v, of ¥(2S5) extracted from simultaneous
) E_—Q—Dt 1o
o~ 17000 ata + E
3

e
-
-
-“-
-
e

vﬁlg+Bkg (minv)

Sig n v, — Bk
v59=0.22 +0.11 — a(mmv)v;f) T (1 - a(minv))vn g(minv)

O 0.14E

0.12F Sig(Miny)

Sig(Mny)+Bkg(miny,)

0.08F
0.065 ... |

3.3 34 3.5 36 3.7 38 39 4 41
(GeV/c)

+l
]

—

Nuclear Modification factor

PbPb 368 (<30%) / 464 (>30%) b, pp 28.0 pb™* (5.02 TeV)
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PbPb 368 (<30%) / 464 (>30%) ub™", pp 28.0 pb™ (5.02 TeV)

PbPb 368 ub™, pp 28.0 pb™ (5.02 TeV)
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The vertical arrows represent 95% confidence intervals in the bins where the

double ratio measurement is consistent with O

Increasing suppression of ¥ (2S) towards central events

No clear p; dependence of ¥/(25) suppression

Stronger suppression ¥ (2S) than J/y in for all centralities and p;
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« Forthe J/y, the results for p; 3-6.5 and 6.5-50 GeV/c are studied in the

rapidity range 1.6 < |y| < 2.4 and |y| < 2.4, respectively (left panel) and the p;
range for the right panel is p; 6.5-50 GeV/c and rapidity of |y| < 2.4
« Non-zero v, for prompt J/i and ¥(2S) mesons at high-p; is measured

« J/Y and ¢ (2S5) v; values are consistent with zero
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No clear p; dependence of ¥(2S) suppression » Prompt J/y v, is larger than nonprompt J/i v,

Stronger suppression of ¥(25) than J/y for all p; * First measurement 1(25) v, in heavy ion

« Sizable prompt J/Y v, at high- p;

- Need to revealed with precision data in the future

« P(2S5) v, seems to be larger than J/y v,

» « Larger recombination effects? Path-length dependent E.Loss? etc?
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