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Quark Gluon Plasma (QGP)
e QGP:

* Quarks & gluons are deconfined with hot & dense
environment (Tc : ~170MeV)

« Confirmed experimentally by High energy heavy-lon
collisions

Hadron mg;ctberah | QGP(under extreme high temperature)
|

Ry e w@.@b

S ﬂi 9%

o g "
 Study characteristics of QGP
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QGP Observables

Nuclear modification factor

o Yield(Au + Aw mﬁ: Sy
447 Ncoll * Yield(p + p) 1‘1@& e . H}'

1 with no suppression
Sensitive to parton energy loss at high p

Vv, : Azimuthal anisotropy

Pressure gradient pushes particles and make
corrective motion

. . Smaller
-> Collective flow of particles e e \

-> Azimuthal distribution can be anisotropic zrr:?yure

gradient
v2 : 2" Fourier coefficient

Large pres.

<

Sensitive to collective motion and medium coupling
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Why heavy flavor, bottom & charm ?

e Mainly created at early stage of the collision  Mc~1.3GeV § >qup ~400MeV
 Production can be calculated by pQCD Mb~4.5GeV  Aqcp ~200MeV

 Passing through QGP
 Suffer the energy loss and flow effect - HQ could be modified

¥ Au %ﬁ

Y Do N
Au _ZZ:?%C C \ X

QQ interaction with QGP Vdecays

~0.02 ~0.08 ~0.3-1fm/c time scale ~5fm/c  ~ 120 um/c ~ 460 pm%

Modification of Heavy flavor is a good tool to study property of QGP
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Previous inclusive (charm & bottom) result

HF—>e in Au+Au 200GeV

e Rja:strong suppression @ high pT g M par

¢ Rya=1@ low pT @ 15
* v, :significant flow ::
1
. . 0.8
Surprising results
HQ expected to be less energy loss and .
smaller (zero) flow due to heavy mass .

: In

e Questions >
 What is the energy loss g

mechanism for heavy flavors?

0.05

» Mass dependence of energy loss?
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* Radiative loss (~ high pT) parton
* Gluon radiation

» Dead cone effect (PLB519:199,2001):
AEy > AEq > AEyq

« Sensitive to gluon density parton
—

« Collisional loss (~ low pT)

* Multiple scatterin
P 9 Collisional loss of charm quarks

¢ Brownian motion in the medium 14— RC 71, 064904 (2005)

o

eD (M) =15 (a)
D (2nT) =3

AD(2nT)=6
O D (2nT) =12

» Sensitive to diffusion constant (D) ”:; '

0.2f

0- Fhdfl_ o _an_an
0 05 1 15 2 25 3 35 4 45 5
P+ (GeV)

need to measure bottom & charm separately
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Measurement



gH“‘}\?{f"Ele One of the big

e Central Arm
e ly|<0.35, ¢p~2-1/2
 Electrons, vy, hadrons
‘  DC, PC
e RICH, EMCAL

_—
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Challenge to separate b and c origin

o Utilize their different lifetimes and decay kinematics

decay length (ct)
B*: 4911 um, D*: 311.8 um,

If we measure
W decay point Precise displaced tracking
D - Precise primary vertex

U

beam  \We can separate between c-
origin electrons and b-origin
electrons experimentally!
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PHENIX Silicion VerTeX Detector (VTX)
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2016/10/11

ENIX Silicon Vertex Detector(VTX)

o * VIXinstalled in Run2011
S e Large coverage

e In|<1.2, ¢ ~ 2n
* 4 layer silicon detectors

e 2 inner pixel

« 2 outer strip

Reconstructed 2D primary vertex

AuAu at 200 GeV
_ 0.2
: §
;0.15 7
10
0.1
0.05}. RN .'i'{l ﬂ‘v 2

.u_us: Gy~47um

C 10
S R TS B S X X Ty
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Pixel & Strip(ixel) Ladders

e 50x425um (o xz) 2> 144 umin ¢, 1.5% X,
« RIKEN radiation lab group is responsible

o Strip(ixel) ladder 2D

N i
= i1 S REPETLA P

.:Lji BE8.7) ‘Tnur* faza

: E
________________________ !EE 200

I-I-I--l"_ — — —

msor

¥,

SRR LU S S S S ——— R TR T - S R ——

o iﬂ! RLALIERE PR IEEE: .JJ
ﬁ el r-'l‘l‘ll"" o

« 80 x 1000 um (p xz) =2 23.0umin ¢, 5% X, 8bit ADC
* Newly designed at BNL for PHENIX
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VTX construction are completed!!
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Analysis
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Analysis procedure

1. Measure displaced tracking of electrons using VTX
e DCA of the electrons

e Backgrounds estimation

2. Separate b—> e and ¢ 2 e component

* Unfold the b and c components



Precise displaced tracking

 Calculate Distance of Closest Approach
(DCA) of electrons to primary vertex

» Proxy for decay length
» Calculate separately
* DCA; = in transverse plane
« DCA, = in longitudinal plane

» DCA; is better by detector design

| | 90 III||||||||||||||||||||||| |||||||| |I||
€ F . ]
E: DCA; resolution ()
o 80F &
& [ e ~60um@ pT>2GeV/c :
O 70 _
a ''f -
B ®
60— * . N
[ [} °
50 =
405 decay length ct : ]
Do = 120um B0 = 460um ]
ol o L N IR I B L3
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count

Electron DCA; distribution

2.00 <pS <250 ,
! * DCA; in Run2011 dataset

- Au+Au MB |s,,=200 GeV
.~ PHENIX 2011 e 2.5B min. bias events
10°= .
- e 5 p;binsin 1.5-5GeV/c
102‘_ * No efficiency correction
10 e Contain various BG
- components
i i | » Determine the normalization
; and DCA; shape
| [LH]

‘1| Ll |||||||||||||||||||
1915 01 -005 0 005 01 0.15
DCA;[cm]
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Electron DCA; distribution

 Various backgrounds

2.00 < p° < 2.50

S [ Au+Au MB |5.,,=200 GeV (b)
S PHENIX 2011
10°
il
10°
;
10 ’
m
1l e L L] 2
10-1 rJ-‘.I-.-III|IIII|IIII|III.‘I."-|.|“H
‘0.15 -0.1 -005 0 0.05 0.1 0.15
DCA [cm]

Detector origin backgrounds
* Mis-identified hadrons

e Random association with VTX

DCA; shape and normalization
determined by data driven (mixed)
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count

Electron DCA; distribution

 Various backgrounds

2.00 < p? <250

- Au+Au MB {s,,,=200 GeV (b)
- PHENIX 2011 JJ‘H

10°

102

10

-'I()-'I| LN, '.u...l.l..l....-.l;,.'“L...'”E_A_A_k_l_%;zulu.]”'u-.;ul.]'”l.h.' JLILEL L,
015 -0.1 -0.05 0 005 01 015
DCA. [cm]

Physics origin backgrounds

e Photon Conversions

~ 75% rejected by analysis cut
 Dalitz decays of ° & n

e Ke3 (K— e+X)
DCA; shape from MC

Normalization from measured yield
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count

Electron DCA; distribution

 Various backgrounds

2.00 < p$ <2.50 Detector origin backgrounds
EAu+Au MB \'s,,,=200 GeV (b) * Mis-identified hadrons
103 :_PHEle 2011 o Mis-associated with VTX
- DCA; shape and normalization
- determined by data driven (mixed)
2L
10 Physics origin backgrounds
: » Photon Conversions
10? ~ 75% rejected by analysis cut
B ’|| e Dalitz decays of 2° & 1
i JHL
{ H : : e Ke3 (K— e+X)
10: ML L S WY l'h il DCA; shape from MC

|
0.15 -01 -005 0 doé 01 015
DCA; [em] | Normalization from measured yield
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count

Electron DCA; distribution

 Various backgrounds

2.00 < pg < 2.50

- Au+Au MB |/s,,;=200 GeV (b)
- PHENIX 2011

10°E JFH
- o]

| éf-:i]

s —
o <,

|||||||| | ||||||||

——
=
N S
'm 1l HEMEEEELE L

AE I Ry,

! -._*".r-;"’;ﬁ-

=

I R 4‘ i
HL
E H ‘.T.He"' ."‘.f" i,
E = il I
10-“. e ""J T SO N OO A e I 1
-0.1 -01 -005 O 005 01 0.15

DCA; [cm]

Detector origin backgrounds
* Mis-identified hadrons
» Mis-associated with VTX

DCA; shape and normalization

P RN TSRS B DGR [T R . R AU AN

o ~ 75% rejected by analysis cut
* Dalitz decays of ° & n

e Ke3 (K — e+X)
DCA; shape from MC

Normalization from measured yield
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Analysis procedure

2. Separate b—> e and ¢ 2 e component

* Unfold the b and c components



Strategy of bottom & charm separation

2.

Previous HF electron yield

1< pr < 9(GeV/c)
Broad p; range

Efficiency fully
corrected

Constrain b & ¢
yield

Phys. Rev. C 84, 044905 (2011)

ERES
- HE B
ol
®| 3 2.5
- % E-x 2| }#} 1
HER bt d
0.5
10—2 5~29 1 2 3 4 56 7 89 =
5 P, [GeV/e] 3
— - =
3 p E
S 10k e o —__ F
2 v T wm P
& - = =
o % e T — 5
z[T 10, = - $ 3
“olg’ o . 3
o . 3
Ty 108 % T~ T
1071 I
107" =
T
ILIN] ||:

T T T[T T [T [T T[T T[T [ TIT T [TTTT]
5|

vy-flavor e

IIIIIII Hllli IIIIIII HIII‘ L

« Unfold method employs to separate bottom & charm
» Fit with DCA and yield simultaneously

1. DCA distributions 1.5<p;<5
» Utilize decay length (ct) of b & ¢
e B*: 4911 pum, D*: 311.8 um,
» DCA shape ~ decay length
2.00 < p¢ < 2.50
A S
10 3
1022
10:—
1%
10515 -0.1 -:'dld%'z 0 '5."&'}5;1-:' 01 015
DCA, [cm]
2016/10/11
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Unfolding: Bayesian inference

» Purpose: extract parent B/C hadron yield P(B|A) = P(Al}lfa)P(B)
» B/C hadron based on Bayesian inference
« MCMC(Markov chain Monte Carlo) sampling
« Obtain probability of B/C yield for pT bins
Input Calc : HFe Data:HFe
Hadron yield B/C—e [Yield, 5DCA] [Yield, 5DCA]

€

Decay model
<PYTHIAG>

€c

v Smoothness

| |
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Unfolding: Bayesian inference
» Purpose: extract parent B/C hadron yield

» B/C hadron based on Bayesian inference

« MCMC(Markov chain Monte Carlo) sampling

« Obtain probability of B/C yield for pT bins

B/C—e
Decay model
<PYTHIAG6>

Input
Hadron yield |
Charm
Bott
P1
2016/10/11

__ P(A|B) - P(B)
PGBIA) = =5
Calc : HFe Data:HFe
[Yield, 5DCA] [Yield, 5DCA]

€

€c

Smoothness

|

RIBF Physics Seminar, Takashi HACHIYA
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Unfolding: Bayesian inference
» Purpose: extract parent B/C hadron yield

» B/C hadron based on Bayesian inference

« MCMC(Markov chain Monte Carlo) sampling

» Obtain probability of B/C yield for pT bins

|

Input
Hadron yield |
Charm
) O
BOtt Primay’ I
y,
vertex‘
Pq sk
2016/10/11

__ P(A|B) - P(B)
PGBIA) = =5
Calc : HFe Data:HFe
[Yield, 5DCA] [Yield, 5DCA]

ec eg

€

€c

A4

Smoothness

RIBF Physics Seminar, Takashi HACHIYA
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Unfolding: Bayesian inference

» Purpose: extract parent B/C hadron yield P(B|A) = P(A|B) - P(B)
P(A
» B/C hadron based on Bayesian inference A
« MCMC(Markov chain Monte Carlo) sampling
» Obtain probability of B/C yield for pT bins
Input (;alc : HFe YPIaC’IEaISH;CeA
Hadron yield [Yield, 5D§}Q] [Yield, ]
€p
c—>e P €c
Charm - L
e+
b—e

E DCAT Smoothness

Bott
; b3
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Unfolding: Bayesian inference

» Purpose: extract parent B/C hadron yield
» B/C hadron based on Bayesian inference
« MCMC(Markov chain Monte Carlo) sampling
» Obtain probability of B/C yield for pT bins

Input
Hadron yield |
Charm

Bott

P(B|A) =

P(A|B) - P(B)
P(A)

]
8
8
o
Ly

Calc : HFe

Data:HFe
[Yield, 5DCA]

[Yield, SD%]

2016/10/11

c—e Pr
b—e
) Pr
§ [
— i '
b 10p
| [ [N
— AT 1045 0.4 70,08 'o"sd.né'og;'[cai;s

RIBF Physics Seminar, Takashi HACHIYA
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Unfolding: Bayesian inference

» Purpose: extract parent B/C hadron yield
» B/C hadron based on Bayesian inference
« MCMC(Markov chain Monte Carlo) sampling
» Obtain probability of B/C yield for pT bins

1

]
8
8
o
Ly

Input
Hadron yield |
Charm
e+
X
Bott
o
Pq sk
2016/10/11

[Yield, SD%]

P(A|B) - P(B
i) = PAD PO
p
f‘> Likelihood
L
Calc : HFe Data:HFe

[Yield, 5DCA]

c—e pT

H 'I
S Authu MB ys5,,=200 GeV
3 | PHENIX 2011

i
i <h
o
[N
1 [ S |
y A "
_.JF N "

1 il | . .
0915 -0.4 005 0 005 01 015
DCA; [em]
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Unfolding: Bayesian inference

» Purpose: extract parent B/C hadron yield

» B/C hadron based on Bayesian inference

« MCMC(Markov chain Monte Carlo) sampling

« Obtain probability of B/C yield for pT bins

Input
Hadron yield B/C—e

Decay model
<PYTHIAG6>

Probability distribution

3.5 <p; <4.0

DI

_ P(A|B) - P(B)
P(BIA) = —— o
Calc : HFe Data:HFe
Charm yield [Yield, 5DCA]

€

€c

Smoothness

2016/10/11 RIBF Physics Seminar, Takashi HACHIYA
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Validation: Unfolding & Data

PRC.93.034904 (2016)

— 1072 _(a) c—etb—e
I’G“ 0-3 ----- b-—e i
> ® Phys. Rev. C 84, 044905 (2011)|]
Q 4 i
¢ 10 E
= 10° Data= Unfold 1 Data w
> : w
2 1 C
E'IO'S ALL: '3.56 ] Charm S
I 1 Bottom 9
= 7 J
s 10 1 Background
-U 4
~10° ] Total=C+B+BG
& :
5 10° ly|<0.35 -
510-10 | Au+Au MB /syy =200 GeV q?
PHENIX Run 4 + Run 11 o

o I I I I I : : 4
o 25((b) -
& 2.0 -
X 15 =
 1.Opessse s - - - - a
& 05 ] ﬂ
D 0-0 L L L 1 1 1 |

1 2 3 4 5 6 7 8 9

pT [GeV/c]

PRC.93.034904 (2016)

E (b) ~ Au+AUMB |

2.0-2.5 GeV/c VSyn =200 GeV]

b/(b+c)=0.264 [ PHENIX 3

i = Run 4 + Run 11

1 t | E

|-l LU

Data= Unfold { (

IALLzl '06C|7 | ]

L

F‘l | | | \ [H- - ]
15-0.10-0.05 0.00 0.05 0.10 0.15

DCA; [cm]

» Unfolding is consistent with electron data for yield and DCA;
 Diff likelihood: ALL=-0.6 ~38c

2016/10/11
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—enooe o FUIl probability distribution

Charm p;

Bottom p;

, b/c hadron yield
: Yield T
: st * Full probability distribution
: '\ gives bottom & charm yield
b 1
: : # N
LLLLLLLLLLLTLT
Charmp$ Bottom p3
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Charm p;

Bottom p;

Full probability distribution

Eii b/c hadron yield
a0 Yield e e
aC iii o * Full probability distribution
Goooooa) gives bottom & charm yield
ﬁi‘ « Correlation in yield
BRI,

.

elelrl Th\

aaa8aNN

SOOORAGE \\\

Bat BOTTO an

o - -
Charmps Bottom p-
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Full probability distribution
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Results
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Unfolded Charm and Bottom hadron vixresut

— — — — — — — -
S 9 9 9 9 9 9 3
~l [o2] (4] -L © N —- []

(1/27py ) dN/dpy [(GeV/c) ]

PRC.93.034904 (2016)

pt [GeV/c]

L Au+Au MB ,/syy =200 GeV 1 e Unfolded charm |1
PHENIX Run 4 + Run 11 | e  Unfolded bottom
o E ]
° Charm | Bottom
... (DO, D+, DSI AC) " ’. (BOI B+’ BS’ AB)
- IS B
o I 3 :
o 1 . {. New unfolding :
. % 1 method is successfully =
i ° developed. -
1 ] W —~
[ o
[ (a) 1 ®) °
0 5 10 15 0 5 10 15

p$ [GeV/(]

» Bottom & Charm hadron yield are successfully extracted
* Whole rapidity

e First bottom hadron measurement
RIBF Physics Seminar, Takashi HACHIYA 36
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Unfolded vs STAR Charm Hadron

(8 [ e PHENXRun4+Run11MB |
10° | «+ STARO0-80% x 272
& === Levyfit x modified blast wave
~ an
S 10 o "om
© ® e Phys. Rev. Lett. 113, 142301 |
S 10? -
5 % ]
& 107
© N ]
= s e ]
% 10 ™
a ~e :
& 10° ts .
o 0 E\ o ]
=) ] D" |y|<1 e
107 ¢ Au+Au at /sy =200 GeV ;
25| (b)
E 2.0- - o
_,g 1.5- o ® IB o ) T
(-]
A 1.0rg-S2&- B -~ - - --==ln==—- ===-
0.5+° .
0.0

PRC.93.034904 |(201 6.)

0 1 2 3 4 5 6

pr [GeV/c]

>

VTX Result

» Unfold charm hadron yield is
compared with to STAR DO

e Convert D° by PYTHIA model
* Scale to |y|<1

 Fit STAR D° with Levy function

« Unfolded charm hadron yield
s in agreement with STAR DY



b—e VTX Result

Bottom Electron Fraction F =

PRC.93.034904 (2016) b-e+c—e

1.2t FONLL
mmms [ Unfold Result

)

O
o

©
=

b—e/(b—e+c—e
o
(92]

ly|<0.35
Au+Au MB /sy =200 GeV
PHENIX Run 4 + Run 11
1 2 3 4 5 6 7 8 9
pT [GeV/c]

O
N

0.0

* FONLL is consistent with data within large uncertainties

e Shape is different with FONLL

* increasing at p;=3GeV/c and decreasing w/ higher p;



Comparison with p+p datg  VXResul

PRC. 93 034904 (201 6)

1.2t FONLL

=== Jnfold Result
§ STAR e-h correlation in p +p
¥ STARe-DY correlation in p+p
¢ PHENIX e-h correlation in p +p

)

O
o

FONLL

b—e/(b—e+c—e
o o
o

lyik0.35
Au+Au MB /sy =200 GeV
PHENIX Run 4 + Run 11

1t 2 3 4 5 6 7 8 9
BeI |GeV/c| :
M

I:AuAu > I:pp I:AuAu ~ I:pp

 FONLL is consistent with p+p data

» Two particle correlation in p+p

* Au+Au shows difference with p+p
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Comparison with p+p data "7

PRC.93.034904 (2016)
FONLL —

1.2 1
== Unfold Result PH ENIX ) | | |

# STAR e-h correlation in p +p __ R. :0-10 % Central __

o 1.0H % STAReD® corelationinp4p -~ ======-----=-~1 1'85 _ PH ENIX A;:-Au @\s. =200 GeV
0 § PHENIX e-h correlation in p +p 181 Vo = E
14l . =

;J_ 0.8} el Strong suppression of HFe 3
GJ . L -
T o6 =
2 I e -:
$ 0.4} I, aF T :
o) * 2 =
n 0.2 |yI<0.35 1 E—....|..!.|.._._..!.|....|.._._..-;;.|....|_._—E
o Au+Au MB /s, =200 GeV R R dos e T e

PHENIX Run 4 + Run 11 !
1 2 3 4 5 6 7 8 9

EEF [GeV/c]

Fauau > I:pp Fauau ~ I:pp

o
o

* Au+Au is difference with p+p

* Means bottom suppression is different with charm
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VTX Result

Bottom and Charm RAA

PRC.93.034904 (2016)

1.6f (a) — e y Using
14l I — ) e | Fayaq,: bOttom fraction in Au+Au
(c+b) —e E,, :STAR bottom fraction in p+p
1.2 = Phys. Rev. C 84, 044905 (2011)] |
-2/ J REF - PHENIX HFe REF in Au+Au
) uAu
o 0.8 (1-F p)
F
b _ T Audu
pp
0.4}
0.2

1 2 3 4 5 6 7 8 9
pT [GeV/c]
*Bottom is similarly suppressed at high p;
*Bottom is less suppressed than charm at p;=3-4 GeV/c
First bottom measurement @ RHIC energy
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Comparison with Models

VTX Result

2016/10/11 RIBF Physics Seminar, Takashi HACHIYA

Radiative Collisional Collisional
DGLV Langevin based T-Matrix approach
1.2 FONLL I I I 1.2 FONLL ’ I ’ ’ {C) 1.2 FONLL . . ) I {d) ]
= Dijordjevic et al. dN/dy=1000 (0-10%) * Alberico et al. = He et al. Aut+Au
= = = Dijordjevic et al. dN/dy=3500 (0-10%) —— D(2 7 T)=6, Cao etal. Heetal. p+p
o 1.0H— Diordevicetal (0-10%) ~ [------------ - 1.0H-=- D@ T)=15 Cavetal. f~==-=-=-==========—= - o 1-OH=— Unfold Result |- =-------------ooomoooo-
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» Radiative energy loss by DGLV model (central) =
14 -
+ Consistent at low p; different at high p 12 by Y
e A b S
* Increasing monotonically 3.,
» Updated DGLV model w/ collisional loss
0.4
b S||g htly Off (0‘1 O%) 0.2 Au+AuME|=Y|:%_zanGav
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Comparison with Models

Radiative
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Langevin based

FONLL
Alberico et al.
= D2 7 T)=6, Cac et al.
==« D27 T)=1.5, Cao etal
s Unfold Result
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VTX Result

Collisional
T-Matrix approach
1.2 FOMNLL (d) |
= He et al. Au+Au
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)
;{J_ 0.8}
] g, 0.6}
] i 0.4}
0.2l ly|<0.35
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o
(=}

 Collisional loss by Langevin approach

« Sensitive to medium coupling

 Increasing monotonically

» Agree with D=6 at low p;

* Smaller D < Strong coupling

» Disagree with D=1.5 (must be too small)

2016/10/11

RIBF Physics Seminar, Takashi HACHIYA

4 5 6 7 8 9

ps [GeVic]

43



Comparison with Model

Radiative
| DG LVI
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VTX Result

FONLL
Alberico et al.
= D2 7 T)=6, Cac et al.
==« D27 T)=1.5, Cao etal
s Unfold Result
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2 3 4 5 6 7 8
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D-re/(D e TCre)
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1 2 3 4 5 6 7 8
pt [GeVic]

» Collisional loss by T-Matrix approach

 Full non-perturbative HQ transport coefficient

e p+p baseline differs from FONLL

* Increasing @ low pT and decreasing @ high pT

» Qualitatively similar trend with data

 Not well matched with data
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Collisional
T-Matrix approach
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Comparison with Model

Radiative
1 2 FONLL I I I (a)
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VTX Result
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e Models are not consistent with data
» Models shows monotonic and non-monotonic behavior
e Data w/ uncertainty is hard to constrain these models

* Need higher statistics to disentangle effects
e Au+Au and p+p reference are available from 2014-2016
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Future prospects

» High quality data in run2014 — 2016 Au+Au & p+p
» 20 time larger statistics in run2014/2016 Au+Au 200GeV B-fraction & Ry,
« Detector performance improved » High p; extension

» Apply the analysis technique to run2014 — 2016 data

2016/10/11

Centrality dependence
HF vnh measurement

Example : DCA; in run2014
DCA, {20 <p_<25 GeV/c}

—rmisme = X5 more data (50% used)

=— Runii MB Ll

L Tt
-

’

0 0.05 01 015

DCA_ [cm]
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Future prospects

e Non-prompt J/y (B — J/y)

 Direct heavy flavor

measurement
 New result in Cu+Au from .-
SN u @ forward-rapidity
FVTX (1 .2 < |y| < 2.2) < 1'2: ," ‘\‘ B PHENIX Cu-going |s,,=200 GeV 1.2<y<2.2
i- 1__ :' ‘I ® PHENIX Au-going s, =200 GeV -2.2<y<-1.2
. . . ™M r 1l ' O ALICE Pb+Pb |5, ,=2.76 TeV |y|<0.8
 Consistent with unity, no ; o ] I e
I B \\ TN
suppression at low pT : PHENIX
= 06 i preliminary
0.4 EF
0.2f

Iy P, [GeV/c]
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Summary

e First measurement of separated bottom and charm
electrons by PHENIX VTX with the unfolding method

e Extracted Bottom and Charm hadrons

e First result of bottom suppression at RHIC energy
* |less suppressed at low p;
* similarly suppressed as charm at high p;

e Separated bottom & charm provides additional
information to disentangle QGP property

 20x statistics in run2014-2016 enables more precise
measurement
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Systematic uncertainty on
unfolding

. . . ) 0.8} Unfold Uncertainty (a) |
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0.0 m
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5 -0.2
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6. a: Strength of smoothness 0.4l
7. 00 - Reference hadron shape for 23&_ _____________________________
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-0.4}
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counts

Data / Re-fold
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