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Data selection

e Data set: Au+Au at \/snn — 200 GeV data collected in 2014 and 2016, minimum bias events
e Number of events: 855 M (run 2014) and 1.34 B (run 2016), overall 2.2 B good events

e DY daughter cuts: nHits > 20, |nox| < 2.0, no,| < 3.0, pr > 0.5 GeV/c, |n| < 1.0, |[A1/5] < 0.03
factor of DY at RHIC indicate strong interac- e Topological cuts for DY /ﬁ mesons selection: DCA, DCAk, DCAjaughters, decay length

tions between charm quarks and the QGP. e DY candidates: pt > 1 GeV/c and |y|<1
e Azimuthal correlations of D mesons can help .

Motivations

e Heavy quarks produced at the very early stage
of heavy-ion collisions (before the QGP phase).
e Large elliptic flow and nuclear modification
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Azimuthal correlations of D° and D° mesons

We obtained the azmiuthal correlations for D® and DO mesons following Ref. [1]. The correlation
function was calculated as the convolution of background and foreground counts:

S(D%) x S(D°) = [F(D") — B(D")] » [F(D°) — B(D?)].

We used the following experimental formula:
S(D°) * S(DO) = F(D") x F(DY) — f x F(D°) * B(D°) — f x F(D%) x B(D") + f? x B(D") * B(DY),

where F (D), B(D?): foreground and background D° candidates (similarly for D® mesons),

f: a scaling factory to convert side-band background to background B in the D® mass range.
The raw azimuthal correlation distributions (Au+Au at \/syn = 200 GeV, run 2014):

F(D®) = F(D?) uncorrected . F(DO) « B(D?)
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The raw distributions were corrected for non-uniform detector acceptance. Then, we calculated the
azimuthal correlation S(D") * S(DY%) and combined the results from Run 2014 and 2016.

Example of the invariant mass of the D°/DO
mesons for run 2014 data (1 < p%o < 10 GeV/c).
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Conclusions

Counts/(10 MeV//c?)

e We present the first measurement of D° — DO

azimuthal correlations at RHIC.

e With available statistic, we do not observe an

azimuthal correlation signal for DY — D9 pairs in

Au+Au collisions at /snn = 200 GeV.

e Possible explanations: correlation effect

smaller than available precision and/or there is
STAR preliminary . a decorrelation due to charm interactions within

= : the QGP.

: Au+Au \s = 200 GeV, 0-80% central, |y|<1 . : . . .
' o e While the measurement in heavy-ion collisions

0

AN

B,
i AN NI B B

| 1.8 1.9 l2.1I - I2.2
M, (GeV/c?)

TN, dN/A@[rad™]
(@) N

e Foreground (signal candidates)
— F:1.82 < M < 1.91 GeV/c?
e Side-band background:

|
N

— B1: 1.73 < M < 1.79 (}e\//c:2 o' - '0.5' | 1 '1.5' 2

— By: 1.94 < M < 2.00 GeV/c?
e Iit: Gaussian function + polynomial
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Azimuthal correlation function for DO — DO
pairs in Au-+Au collisions at /sy = 200 GeV.
The acceptance corrections were included. The
result is compared to the p+p baseline using the
Herwig++ model |2].
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is challenging, STAR should be able to study
charmed meson correlations in p-+p collisions at
v/$ = 500 GeV collected in 2017 and 2022
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