Measurements of charm meson production
In p+p and Au+Au collisions by the STAR experiment
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Motivation Energy loss in Au+Au
e |n central heavy-ion collisions at Relativistic Heavy lon Collider (RHIC), a hot and dense nuclear matter, e Nuclear modification factor - ratio of particle production in A+A and p+p collisions, scaled by nuclear
called the quark-gluon plasma (QGP), is created. overlap function, is usually used to study parton energy loss: /2 /2
e Charm quarks possess large masses, and thus are produced primarily at the initial stages of heavy-ion dN,, /dp ) /@,,,_
. . . R _ AA T
collisions. Therefore, they are considered excellent probes to QGP properties. AA — <T >dc7 / dp //
e Charm quarks are expected to lose energy while traversing the medium. In particular, a mass ordering of AA PP ! w
the parton energy loss in the hot medium is predicted, i.e. heavy-flavour quarks are expected to lose less ~ f:_ STAR Preliminary The D*and D° R,, in central Au+Au collisions at
energy than light-flavour quarks. < 165 { A;u@igz/ggfev’ me Vs, = 200 GeV, compared to theoretical models
e The possible collective behavior of charm quarks reflects the degree of thermalization of charm quarks g 14F :g;ﬁr?é‘eﬂamtym , , o
in the medium, and is related to the bulk properties of the QGP. 52 AT ~louke ° Th§ nuclear modlflcat.'lon.factor eXth.ItS strong sup-
[ I A N =4 pression at high p_, indicating substantial energy loss
8 22; of charm quarks in the medium.
STAR detector § 042 - | e The D meson R,, is consistent with model calcula-
z 02 R | tions including strong charm-medium interactions and
e The Solenoidal Tracker at RHIC (STAR) was designed to study the strongly interacting matter by detect- " 1 > eevi > ° ! coalescence hadronization at intermediate p..
ing particles emerging from heavy-ion collisions. ) .
. . . . . . . o . . s \'Fﬂ'm e STAR reliminary | The nuclear modification factors of prompt and
e STAR excels in tracking and identification of charged particles at mid-rapidity (|n| < 1) with full azimuthal e © 520" @20%ONLL] non-prompt D°mesons in Au+Au collisions at
COVerage. | | | | o ; buKE: B! Vs, = 200 GeV, compared to model calculations
e Most of the subsystems are immersed in 0.5 T solenoidal magnetic field. 58 K .
. o o) [ 5 e Strong suppression ob-
Time Projection Chamber (TPC) t% f * ey 5 . served for non-prompt D°
o main tracking device; momentum determi- I $ f# H ¥ ......... \B. g cons  from  B-hadron
nation : . {gf _______________ | DCAN.-="" % decays above 5 GeV/c.
* particle identification via specific energy T e 1 f " Hint of less suppression for non-prompt D° than
loss dE/dx L2343 0 eV prompt ones.
Time Of Flight (TOF)

e particle identification at low transverse mo- « e o -
mentum p. via velocity B Elliptic and triangular anisotropy

He.avy Flavor 'I'racker (HFT): e Fourier expansion of the particle yield with respect to the reaction plane:
| e inner tracking system composed of three

*“reaction

| silicon detectors - the PIXEL made of two d°N 1 &N 2 e
E = 1+ » 2v_cos|n(¢— 3
Monolithic Active Pixel Sensor layers, Inter- d°p 2z ppoTdyI ,,Z:I cos|n(¢ I//RP)II
mediate Silicon Tracker and Silicon Strip De-
tector

The elliptic anisotropy v, per constituent quark

e excellent DCAxy resolution: 30 um at The elliptic anisotropy v, for D° mesons and light
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e Differential and total charm quark production cross sections are well described by QCD calculations in of B STAR Preliminary
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e Clear mass ordering of v, for p_ < 2 GeV/c. D° v,
Stran geness en hancement follows other light hadrons for p_ > 2 GeV/c. [8] The triangular anisotropy v, per constituent quark

for D° mesons and light mesons in Au+Au collisions
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. | . = e D°v, andyv, fOIIO\{V NCQ scaling, suggesting that at Vs =200 GeV
The yield ratio of D, to D° in Au+Au collisions at > Ll R L L B R B B LI B R charm quarks flow with the QGP. NN
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Conclusion
e D mesons are reconstructed via their hadronic decay channels, as the daughter particles can be tracked e At high transverse momenta and in central Au+Au collisions, D meson production is strongly suppressed
and identified with excellent precision thanks to especially the Heavy Flavor Tracker at the STAR experi- compared to that in p+p collisions, indicating strong charm-medium interactions.
ment.

e D°meson v, and v, follow NCQ scaling as light hadrons - suggests that charm quarks have gained signifi-
e Charm quark production in p+p collisions is well described by QCD based calculations over a wide range cant flow through interactions with the QGP.

of collision energies. e D% meson v, for transverse momentum below 4 GeV/c is described by 3D viscous hydrodynamic model,

e Charm quarks participate in coalescence hadronization in the QGP as suggested by the enhanced D./D° suggesting charm quarks may have achieved local thermal equilibrium.
ratio observed in Au+Au collisions.
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