% . =0 = ® O S == ’

o
- ° ®
J) Wuhan, China 4-9 November
: Niminean | e |~ jL N Ty - e Anp Ty O e — ﬂq__f.l_i ____ﬂ - JL__J‘—Q J,']_J?L,FHWL‘L A ——
. T,e ol B a.aﬂ;-.' = L S ' ~

Nuclear modification factors, dlrected and
elliptic flow of electrons from open heavy-flavor

-~

decays in Au+Au collisions from STAR

.- A
"/‘}\ | Matthew Kelsey for the STAR Collaboration

SERKELEY LAB Lawrence Berkeley National Laboratory

y “"’%% U.S. DEPARTMENT OF Office of

/<)
S [«% B
<! 45
\ % i}n ’,‘
A cience
ZATES OS2



Heavy-IFlavor quarks in the QGJP

mc,b > > AQCD FONLL
o(¢)/o(b)~0(100) @ RHI(‘.

—

Lattice QCD

[_ © Ding et al.

_‘:_ . Banerjee etal’..u.u.-.uuu..-----"'
—.'-_ a Kaczmarek et al.
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regime of hot QCD

® Precise measurements of HF hadron production essential for understanding non-perturbative

* Measurements of charm Raa and v; similar to light-hadrons in \/sxy =200 GeV Au+Au collisions

5P 1210 (2012)

= Bottom quark ultimate HF probe of QGP at RHIC FORLL: IF

Ds: j.ppnp.2018.08.001

. NCISC uar atter
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Electrons at STAR
Magnet § MI] mmm 5BL e Time Projection Chamber

o  Full 2 azimuthal coverage at m1d |

e Heavy Flavor Tracker in 2014+2016 data
o First application of thin MAPS detector in

collider experiment

|

STAR Auvhu @ 200G, 080% 0 FExcellent pointing resolution for HF vertex

\ and dis 1aced dau hter reconstructlon
| P! : -
- 0.7 T - | 1 T ' ] T ] ' I _
© 5 0-80% Au+Au JsNN=200 GeV 1
éé 0.6 E— 4437 Rectangular Cuts STAR _E
[ - -
, 0.5 g
Phys ReV C 99, 034908 , § E —+— Likelihood MVA Decision # E
= 04 —
| Total me)_ = . -
— ot ot E i E
| Good electron PID at mid- rap1d1ty o S —— -
| T . - =
. @ lonization energy loss in TPC dE/dx) | _ o - | -
| | | 0.1F g T -
o 1/ from T1me—Of—thht detector e N - :

0 2 4 6 8

(GeV/c)
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Outline of measurements

With HFT

® Nuclear modification factors of charm and bottom electrons in
Jsnn = 200 GeV Au+Au collisions

® Charm electron directed flow in Jsxyn = 200 GeV Au+Au collision

 Charm and bottom electron elliptic flow in /sny = 200 GeV Au+Au
collisions

* Inclusive HF electron elliptic flow in \sxny = 54.4 GeV Au+Au collisions

Quark Matter 2019



NPE @ 200 GeV with HFT

~ Combined 2014+2016 RHIC Runs *‘
o 2014: ~0.9 B minimum bias + ~0.2 nb-! BEMC trigoered events *

o 2016: ~1.1 B minimum bias + ~1.2 nb-! BEMC triggered events "

—— —_— — -
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NPE @ 200 GeV with HFT

" Combined 2014+2016 RHIC Runs
-9 2014: ~0.9 B minimum bias + ~0.2 nb-! BEMC triggered events *

| @ 2016: ~1.1 B minimum bias + ~1.2 nb-! BEMC trigeered events |

= = — — e e — — — —_— - -

[ Eetmcrion of 7. amd decnoed electree with | S 60E- p_c(35451GeVic  STAR Preliminary
Extraction of b- and ¢-decayed electrons with | < "PF P &2 BEVC reliminaty ]
| template fit to log of 3D Distance of Closest | % soo = Gombined template AutAu ys =200 GeV :
Approach I Z awof Photonic e ¥ o 0-80% =
L - - : _ -
g - Hadrons , 3
300 = ——
® Larger ¢t of b-hadrons w.r.t. c-hadrons - F—— e -
200 - T, =
a (DCA(b—e)) > (DCA(c—¢)) S P =
100 = oy . —

¢ Large separation from backgrounds _ e =
(hadrons and photonic electrons) ~ | TF L i ';
2 3 — |

log, (DCA/cm)
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NPE @ 200 GeV with HFT

T o - = ]
| Combined 2014+2016 RHIC Runs

- ° 2014: ~0.9 B minimum bias + ~0.2 nb-! BEMC triggered events *
w~ . . . !
@ 2016: ~1.1 B minimum bias + ~1.2 nb-! BEMC triggered events ‘
ISee Yingjie Zhou’s poster (HF32) for deia:gsq 3 600 z— p.€[3.545]GeVic STAR Preliminary
e 500 - —— Combined template Au+Au m =200 GeV 1
— R ~ = _ pra 2
- Hadron background reduced with | -&:0 400 Photonic € £ 0-80%s =
',‘d Likelihood MVA PID , 2 = - Hadrons . -
- R e—— 1) 300 = .
T —— e -— — e -
- Photonic electron background rejection | 00 - ]

 Large geparation from bag _ , - =
(hadrons and photonic electrons) ~ | °F L ol ';

|
e
|
|

lEfglO(DCA/cmjI
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[ gZe Yingjie ZhouT’s

Bottom Electron Fraction | osr (i

details!

~ e Y ™ e i s S By R L B E— g
T 0.9 E_ ®  AusAu |5y, = 200 GeV _g I) 0.9 E_ STAR preliminary ~ Au+Au s =200 GeV _g ‘;‘;:n‘?s“
o O8F Y PP is=200GeV = + 0.8F —  shifted
+ - ~====- FONLL p+p \E: 200 GeV - 0 - FL-‘ 3 from bin
8 0.7 ;_ ; _; Z/ 0.7 ;_ —; centers

< 06F s . 7 /%— = 06F s f% =

W - Lo = =2 T | | o =

T 0.5F g %2 7= T 05F =

S 04F 2 4 = 04F $ 0-20% =

> 03E g E Z 03E- A 20-40% E

0’2 = A /%/’ = 0‘2 s # 40-80% =

“E. STAR Preliminary 0-80% = TE . Y p+p (s=200GeV =

0.1g = 0.1F ---- FONLL =

0 E | 1 1 1 | 1 1 1 | 1 1 1 | = O E | 1 1 1 | 1 1 1 | 1 1 1 | -

2 4 6 8 2 4 6 8
p.. (GeV/c) P (GeV/c)

* Bottom fraction in MB Au+Au enhanced compared to p+p measurement and FONLL prediction
o p+p from combined STAR 2006 published and 2012 preliminary data

®* Bottom fraction significantly enhanced in central collisions

o Bottom fraction in peripheral collisions consistent with p+p data FONLL: JHEP 1210 (2012) 137
STAR 2006 pp: Phys. Rev. Lett. 105, 202301

M. Kelsey Quark Matter 2019 8




Nuclear Moditication Factors | wims.

Bottom electron fraction translated to b,c—e Raa & L.

with preliminary STAR inclusive NPE Raa

/ \_
b A4 NPE
—e __ Jb
RAA — DD RAA
b
N 7
/ \_
1 — 54A NPE
c—e
RAA — 1 — DD RAA
b
~N 7

®* Increased precision from QM2017 preliminary
¥ Increased statistics with 201442016 data

I~

<
<

o B on oo

—

0.6
0.4
0.2

Ld

]
=
]
Y

AA

2.

.

AA
h = Ln k2 Ln

0.

[ gZe Yingjie ZhouT’s

¥ Reduced backgrounds from MVA PID and photonic electron rejection

¥ Increased sensitivity to HF electrons with log(DCA) fit

details!
L ' ' b | T | T I _‘ i
- STAR Preliminary + ) - E
- —e —a _
:_ Au+Au m=2(]0 GeV _:
z_ 0-80% + c—e _|_ c—e QM17 —z
T il
: I Al -
- $E§' =
— " ® T Al =
= 0 1. A E
— Necon uncert. [0 1, =
1 . : | 1 . . |
B | Const. fit = 1.92:+0.25(stat.)+0.21(syst.)~
B $ $ E ° -
2 4 6 8
P (GeV/c)
Raa(b—e)>Raa(c—e) !
mgtnjiiciti aL ~30

QM17
points
shifted
from bin
center

Shaded
gray boxes
show
inclusive
NPE Raa
uncertainty
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° ° [ See Yingjie Zhou’s ;5‘
Nuclear Modiftication Factors | wetme |-
details!
< 2F - | - | —
. <1 g = STAR Preliminary -
Bottom electron fraction translated to b,c—e Raa & "°F _ 00 e + boe o DUKE b—e -
. . . . . : —_ AU+AWL YS,. =2 e —
with preliminary STAR inclusive NPE Raa L6 Porx -
1.4 = 0-80% + C—e e DUKE c—e =
~ 1.2 =
AA i P L e R EE LR EE £
Rb—>6 __Jb RNPE o -
AA — “rpp 1tAaA 0.8 F $ =
b C i ,,,,,,,,,,,,,,,,,,,,,, E -  Shaded
0.6 £ $ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — gray boxes
| P . ™ show
0.4 :_ m B :E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =l inclusive
0.2 F -1 NPE Raa
AA N - E Necon uncert. - | | | E uncertainty
RC—)GZ 1— RNPE N {:_ . . . : . . . r ' ' ' r —
1 — T3, s oz Null hyp. o DUKE N
T ﬁ ]5 ........ -t E T A e e e
o o o a W‘w"f‘xwu e, e, o s e s . e Tl R i Bl D R R T R R T i
* Data consistent with DUKE Langevin model = 0 ; F%?%WW e s

prediction (consistent with AE(5)<AE(c)) 4 6
P (GeV/ C)
e Null hypothesis [Raa(B)=Raa(D)] for p1(e) € [2.5,5.5] GeV/c:

0 XZ/ndOf — 806/2’ p—value = 014 DUKE: Phys. Rev. C 92, 024907
Private Communication
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gZe Yingjie ZhouT’s
poster (HF32) for
details!

Double Ratio

®
-+
DB
®
|

S C N DL L LR L B _ o C r ~ r - r 1 r 1 _ o -
& 3.5F . & 3.5F —
Re;c}l1 ilztc;icrllts % : E STAR preliminary | E S!_ : E STAR preliminary E | + 0.200L/40.809%
from bin & bl — i - bl — i |
center | : Au+Au \’SNN 200 GeV ! : aQ : Au+Au 'I}SNN 200 GeV : 1.68 + 0.15(stat.) + 0.12(syst.)
< 2.5F u 1 s 25k =
NS 1 18 F ! : 0008000
g 2 — ;5 2 : - {) (
B _ C M i} 1.22 + 0.11(stat.) + 0.07(syst.)
T oy N $ ............ - T e : A -
o U - e = < U B L -
C’ﬁ 15 ._+.,-""+”- $ rh i m l 5 - * E
Eo $ L 4 T QL :
1'_----------------jf ......................... - R L C T FEEEE — 0-20%/20-40%
B Z B _ 1.38 + 0.08(stat.) + 0.03(syst.)
[ ---= DUKE : : | i _---- DUKE | | | i — * :
0‘5 L1 1 1 L1 1 1 . L1 1 |. L1 1 1 L1 1 1 0.5 ] ] 1 1 . ] 1 ] ] 1 ] ] 1 ] ]
2 2.5 3 3.5 = 4.5 2 3 = R
p.. (GeVic) p. (GeVlc)
o ° / . N
¢ (alculated from centrality dependent bottom fraction R central | _ fperipheral
%—g)e — 1 — bcent'ral peripheral
® Large cancelation of correlated systematic uncertainties - b ,

= Constant fit to double ratio >1 significant at 3.5¢ and 4.46 for Rcp(0-20%/40-80%) and

Rcp(0-20% /20-40%) DUKE: Phys. Rev. C 92, 024907
Private Communication
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Anitsotropic Flow Strategy

o~ I ' . i - - -
<+ F L . g = i A L L
S 600E STAR Preliminary . .g 1.4F log, (IDCA|/cm)e[-2.0,-1.0] ~
m ] K - b -
>, s Combined template T m =200 GeV : 2 o e— boe __
~ = ohoton i = £ - @— Hadrons -
Z a0f- orome @ 0-80% = O qfo. RN e E
L [ Hadrons = E . High bottom electron purity! -
2 w0k —. 20t _-
= c—e . = 0 o— ° ® ]
200 - A 7 F 1 -
- b—e | — . ._ —'
100 ;— 0-80% —; 0. 4:_ STAR Au+Au 200 GeV' 3
_SE | | 0.2 " _o— ~
= 0 -J.-f—r-—ﬁ.—.—»-r-..'——-—LT-ﬁJ—-.-l—.--.f- - ::: —8— -

. - ——

-5 . . O 1 1 | 1 1 1 . 1 . 1 | 1 1 1 |
. : log (DCA/cm) S V1)
O CIm

8, ) P (GeV/ce)

e HFT enables study of vi and v2 in log(DCA) regions rich with charm and bottom electrons and
with little backgrounds

* Observed tlow corrected for flow from background s ( ObS.) _ fbvg + fl + fbk;gvgkg

~N 7
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Charm—e Directed Flow

Ve | I 1 T T |
g _pT €[1.2,8.5] GeV/c STAR Preliminary ]
8 105 E_— Combined template
\ -
oA INEETEEEE Photonic e
H -
S | Hadrons
>
[1) L0 -_—— c—e

E ----- b—e

L 0-80%

_4

Background (pr)~1.5 GeV/¢
=vi(hadron)~0
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Charm—e Directed Flow

I | ' ' ' ' | ' ' ' ' — 0_1 — T T | T T T T | T T T T | T T —

I | - 1 - - e dv /dy = -0.05130.009(stat.)£0.005(syst.) =

- Pr € [1.2,8.5] GeV/c STAR Preliminary 0.08 T D" dv /dy = -0.080+0.017(stat.)+0.016(syst.) —

5= C A -

e 10 - —— Combined template Au+Au F 200 GeV : . 0.06 =~._ o e —
S~ - ' S - C "'"-..,_.‘ -1 D9 points
e, - B —. T — shifted
E : Photonic e 0.04 E n“"***. ''''' :""'-..,“*l 'fb-' STAR Do - fmmtbin
5 e Hadrons 0.02 :— -«;-;..,,L‘j:gm —: center

> u fhr:.*::bﬁ_"w L —

m 104 __—— c—e 0 E z':':':r'-':,&'-a.,,_, E

E """ b—e —0.02 :_ %’-.,,‘_',::;-,,_,_‘“wl;*:% —:

i —0.04 [-10-80% BRI Fe s =

- 0-80% E T, O

. —0.06 re > 1.2 GeVie, <xpi>= 1.5 GeV/e "o

4 " L _008F =

/ . log (DCA/cm)  ~V-Y®E'STAR Preliminary -

C _0‘1 C I I | I I I I | I I 1 I | I I —

v1(obs.) = fou3 0.5 0 0.5
\ g Rapidity

® Charm-decayed electron dvi/dy non-zero ~5¢ level
o <(pr(D)) = 2.5 GeV/¢ for electron pr >1.2 GeV/¢

0 Magnitude consistent with STAR DY measurement Kpr(DY)) = 2.2 GeV/¢)

DO vy: Phys. Rev. Lett. 123, 162301

Quark Matter 2019 14



Charm—e Directed Flow

| -
> 0.08 e+ dv fdy = -0.059+0.013(stat. ) -0.004(syst.) —
— —_— E ¢ dv/dy = -0.044+0.013(stat. )+0 006(sy5L) -
? | | 0.06 - -+ c—e* =
- P € [1.2,8.5] GeV/c STAR Preliminary 0.04 E= - Toe =
i S =
9 10 - —— Combined template AutAu \J NN =200 GeV = . 0.02 - $ #‘* — et points

~ - ' . : 0F e, — - shifted from

" e Photonic e . : +$$ - bin center
i i _ -2 T e -:,'.,',,":.” E . .
5 | ----- Hadrons oou E10-80% AutAw T T ............ -
LE e 006 E5 > 1:2GeV. <pi> = 15 GeVie v =
SCEEEE b—e -0.08 :—S.TAIR 1?1'31}1‘“1.“31:)’ o =
i N o e e e e S =]
- 0-80% - —-— dAv /dy = -0.015+0.018(stat.)+0.009(syst.)
_4 | — _1 0.02 - STAR Preliminary —]
/ . log (DCA/cm) Z o == S A“ Au 10-80% :
v1(0bs.) = foug =B R
1 ' c¥1 —0.02 - T Z
4 - i — Hydro+EM D° ! -
. o . _ . S i iy S— . ] . . . . | . . . . 1 . _—

® Initial EM field predicted to alter ¢/ v1 oppositely —0.5 0 US T

apidity

* Electron charge tags parent hadron flavor allowing ¢/¢ vi probe

O et(o) - e(¢) vi ditference at <lo

DY vi: Phys. Rev. Lett. 123, 162301
Hydro+EM: arXiv:1804.04893

M. Kelsey Quark Matter 2019 15



Charm—e ElhpUC Flow

o n -
g 600 | STAR Prehmmary ]
8 500 - —— Combined template Au+Au ‘/_J* 200 GeV -
~ = =
7o i Photonic e 1 | .
= 400 =
g S Hadrons e
sSRE] E

Pull

N\ S

®* Second order event plane measured with TPC tracks using n-sub event method

¢ Simultaneous fit to two log(DCA) regions; solve for v2(c—e)

Quark Matter 2019



Charm—e ElhpUC Flow

P u I -
g 600 : STAR Prellmlnary E >(\] 0.25 B T T T T | T T T T | T T | T T T T | T l—
= 500 i—_ combined template AutAu S j =200 GeV é - STAR Preliminary —+— c—e -
: DRTTEEER Photonic e ' B 0.2 i _
= 400 ‘ — < 5 0w=200 GeV i
§ E - Hadrons E : AutAu SNN 00 Ge f:.,..-:::.,..-:::.,,-::,,.A FO'ded D —e vV, :
m 3% E_—— c—e _E 0.15 _ 0-80% e Duke c—e 0-80% __
200~ b—e o - - . ~
100 = 0 :-:':; 1:"- ..... A4 o = - -
= HT‘T";" e . 3 -
=N e *"'T"‘"'%"'"' “’ﬁ% 0.05F &~ a
-4, =3 ) -1 5 _
/ b log, (DCA/cm) Nor-flow -
I I b bkg / 10 0 1 1 | | | | l | | 1 1 | | l 1 1 | | | | l | | 1 1 | | l | | 1
v2(0bs.) = fyvh + fevs + forgUs o - o 1 2 3 4 5
2  va(0obs.) = frvg + fous + £ bligUs * p (GeV/ C)

e Non-flow estimated with two-particle (e-h) correlations in PYTHIA

® Measured DV v; folded to decayed electron with simulated semileptonic decays in EvtGen

. . DOv;: Phys. Rev. Lett. 118, 212301
) Charm electron vz consistent with folded D0 v and DUKE model DUKE: Phys. Rev. C 92, 024907

Private Communication
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Bottom—-e Elliptic Flow

600 F- STAR Preliminary 2
500 f_— Combined template Au+Au WNN =200 GeV -

-------- Photonic e

400

------- Hadrons

Events / (0.04)

-2
S
I||
|
|
o
J
®

Pull

"

C
|..::[...| TN ITEN1 IR E R AT

—4 ) —1
Folded D0—e v lOgIO(DCA/ cm)
/ \ \.
bkg

vo(008.) = fyvy + fovS + forgUs

N\ 7
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Bottom—e Elliptic Flow

g. 00 E_ STAR Prellmlnary g ,-'Q_u\ 0.2 B I I I I | I I I I | I I I I | I I |
% 500 z_— Combined template Au+Au m =200 GeV E T E STAR Preliminary ® TPC Event Plane E
7o SiRRREEL Photonic e ' = 015+ —
= 400 0 VAL — -
§ g- ------- Hadrons g \"'; - AutAu ubNN_ZOO GeV .. Duke b—e -
M PE e =l - 0-80% -
100 - = 5 ’ " -
- o = 0.05 E - —
n==.'. ! J—mré e -
3 = =5 = ] e —
log (DCA/cm) - -
. 10 - Non-flow 4

bk _0.05 L I I I .| I L I L | L I L I | I L

v2(005.) = fyvy + feUS + forgUy 2 3 4 5

p.. (GeV/c)

* Non-flow estimated from two particle correlations (e-h) in PYTHIA

®* Data qualitatively consistent with Duke model considering non-flow

Quark Matter 2019

DUKE: Phys. Rev. C 92, 024907
Private Communication
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Bottom—e

o L ’ ) ’ ’ ’ -
T 600 - STAR Preliminary -
?: 500 f_— Combined template Au+Au IFNN =200 GeV é
& BRCE Photonic e i -
= 400 —
g E SRR Hadrons E
3

[ 00 E — — Cc—e E
200 =
- " o =
100 = _h =
Dz?. 0 f“‘ | ;
7 =3 ) —1
logm(DCA/cm)

b L b C bkg

v2(0bs.) = fovg + fevy + forgVs

—~ 02
W
T
« 0.15
e
-
0.1
0.05
0
~0.05

Elliptic Flow

B | 1 1 1 I 1 1 1 | I 1 1 1 I_
- STAR Preliminary =~ ® TPCEventPlane -
— FMS Event Plane —_
- AutAu s =200 GeV Buke e 7
- 0-80% -
i = I .
i o Non-flow -
B 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 |
3 4 >
p.. (GeV/c)

® Forward Meson Spectrometer (2.5<1n<4) as EP detector reducing non-flow to <0.5%

o ~1/4 sample size w.r.t. total minimum bias

e FMS EP data consistent within uncertainties with TPC EP measurement

M. Kelsey

Quark Matter 2019

DUKE: Phys. Rev. C 92, 024907
Private Communication
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Bottom—e Elliptic Flow

g' 600 E— STAR Prellmmary § o 0.2
?: 500 f_— Combined template Au+Au m — 7200 GeV é T
"2 400 E— ------- Photonic e ' —E o 0.15
g oo Hadrons = ”‘-:\]
m 200 E — — C—e E -
200 :—_ o _: O. 1
100 3 Sy =
: e 0.05
Dz:?‘ 0 f" - ;
_5_4 _'3 _'2 = 0
logm(DCA/cm)
bk —-0.05
vo(0bs.) = fovy + fevl + forgy

e

B 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 I_
- STAR Preliminary =~ ® TPCEventPlane -
— FMS Event Plane —_
- Au+Au ifs (=200 GeV Buke e 7
- 0-80% -
- E = o -
i o Non-flow -
B 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 ]
3 4 >
p.. (GeV/c)

e TPC EP measurement null hypothesis with full non-flow subtraction:
o y2/ndof = 17.1/3, p-value = .00067 (~3.40)

) Observation of non-zero bottom electron v!

Quark Matter 2019

DUKE: Phys. Rev. C 92, 024907
Private Communication
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Energy dependence ot HE v»

0.2_rll|IllIlllIlllIlllIlllIIIIIIIIIIIIIII'T QV) IIIIIIIIIIIIII\N“‘“‘I‘N\_I
- ~ | Lattice QCD Nehel _04 -
SV

B o Dingetal o

.....
.................
sEns

. i ennnp®
30 |+ = Banerjee etal. _ . ...esssneseretttt ‘:“'\;n —
s a4 Kaczmarek et al. "
-

20 |- %

- ) “" '0. \S\o
10 e X -

* Probe of temperature dependence of diffusion
i STAR _ coefficient

-0-60% centrahty AutAu _

I A N T It I I P U S ¢ Previous HF v2 measurements in 62.4 and 39 GeV
02 04 06 08 1 12 14 16 18 2 Au+Au collisions inconclusive with limited

pT |GeV/c] statistics

Dataset at 54.4 GeV allows more precise measurement at lower energy

NPE vz: Phys. Rev. C 95, 034907
Ds: j.ppnp.2018.08.001

=) ]15x increase in statistics compared to 62.4 GeV!

M. Kelsey Quark Matter 2019 eyt



Inclusive NPE vz (@ 54.4 GeV

¢ Significant non-zero values of NPE v; in
54.4 GeV Au+Au collisions

HF electron v,

® Similar magnitude as NPE v, @ 200 GeV 0.1

= HF(¢) quarks interact strongly with the .
medium in 54.4 GeV Au+Au collisions

r e e e —— e e —

| See Yuanjing Ji’s poster
(HF29) for details!

LT:E,_I S ——— T ——— e —— e ————

Quark Matter 20

O
N

v 200 GeV STAR Preliminary
O 62.4 GeV

® 54.4GeV Au+Au, 0-60%
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Summary

. . . . T GFisE STARPwlminary L
= Measured b—e suppression less than ¢—e with 2 30 Lo e I E
- - - . ' 2;_ eve DUKE c—e E
| significance (consistent with AE(6)<AE(())! 11_$ _______________________________________ -
: : » - OB g ; =
E‘F irst obsetrvation of non-zero bottom electron vy significant o T
| at 3.40! | 2 e
| - S e S e Y DU iféz;: | | %é%uuuhyp. e [;IUKE B
f‘;]%: | IIII . Ei"_ .ihﬂ--_ﬂ"";

o — 0.5 4 6

8
® ° (GﬁV/C)
* Anisotropic flow for charm-decayed electrons S -

° > o 02 ! ' ' ' | ' ! ! ' | ! ' ! ! | ! !

0 dvi/dy at ~50; consistent with D? measurement Y [ STARPrlimingy ¢ Tosmmm
=
~

0.15 _ 1 FMS Event Plane _
B Au+Au 1IISNN=2OO GeV -

o v, consistent with measured DO v» b o ’ + E

S -
e Significant NPE v; in Au+Au collisions @ +/ssy = 54.4 GeV T % llllllllllllllllllllllllllll I T :
) e -
o Consistent with NPE vz @ fsav = 200 GeV s, Nondfow
— — - - . . - - 1 2 3 4 5
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Backup slides follow



Comparisons to PHENIX

~ 0.25
>

0.2
0.15

0.1

0.05

STAR Preliminary

Au+Au | SNN:EOO GeV
(0-80%

.

[

c—e
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® Preliminary PHENIX §,c—e from Hard Probes 2018

e Excellent consistency between experiments within uncertainties
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PHENIX: K. Nagashima Hard Probes 2018

DUKE: Phys. Rev. C 92, 024907
Private Communication
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HF log(DCA) template model

Arb. Units

HF decayed electron DCA templates from EvtGen generator corrected for efficiency and momentum/position resolution
determined from data

Ground state B/D*/9, B;/D;, and A, hadron decays simulated with all known semileptonic decays
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Charm re-weighted with measured DY spectra and preliminary hadron fractions from STAR in Au+Au collisions @ sy =200 GeV

A, corrected using 1,/ Dy preliminary measurement from STAR + model calculations in Au+Au collisions @ sy =200 GeV

Bottom spectra from FONLL; hadron fractions from LHCb p+p measurement
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Large uncertainty coming from D*/D0 ratio  |LHCb: PhysRevID.100.031102

FONLL: JH
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Charm—e Directed Flow Simulation
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® Measured D9 vy fit folded into D—e simulation

* Electrons with pt > 1.2 GeV /¢ show little loss of parent hadron v; due to decay
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Inclusive NPE vz (@ 54.4 GeV
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e Significant non-zero values of NPE v; in ® 54.4GeV Au+Au, 0-60%

54.4 GeV Au+Au collisions

HF electron v,
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® Similar magnitude as NPE v; (@ 200 GeV

= HF(¢) quarks interact strongly with the

medium in 54.4 GeV Au+Au collisions
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| See Yuanjing Jis Roster Non-flow estimated using electron-hadron
(HF29) for details! : .
- z @ correlations in 200 GeV pp data
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