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Charm and bottom production via single electrons from
semi-leptonic D and B meson decays produced in AU+AU
collisions at s, = 200 GeV - Phys. Rev. C 93, 034904

(2016)

p+p & d+Au collisions at Vs, = 200 GeV

Study of o,z via u*u*in p+p collisions at \s = 500 GeV
utilizing BO oscillation

Pre“mingry{ Studying heavy flavor production (o ,.g & 0 =) via e*e’in
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Motivation: The Quark Gluon Plasmal

So what is It¢
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Motivation: The Quark Gluon Plasmal

So what is It¢

% Believed to exist at the beginning of the universe micro-
seconds after the Big Bang

% Hoft, dense and strongly interacting medium that consists of
“free” quarks and gluons

% Matter created in heavy ion collisions that is short lived (~7
fm/c) atT~4x 102K
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Motivation: The Quark Gluon Plasmal

So what is It¢

% Believed to exist at the beginning of the universe micro-
seconds after the Big Bang

% Hoft, dense and strongly interacting medium that consists of
“free” quarks and gluons

% Matter created in heavy ion collisions that is short lived (~7
fm/c) atT~4x 102K

It is iImportant fo quantity QGP properties!
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How do we quantify QGP properties?

O Observables/Probes

Particle Flow = Study bulk properties

Jets = Study energy loss
Quarkonia = Study medium temperature
Low Mass Vector Mesons

Open Heavy Flavor - Study medium density
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How do we quantify QGP properties?

O Observables/Probes

Particle Flow = Study bulk properties

Jets = Study energy loss

Quarkonia = Study medium temperature
Low Mass Vector Mesons

Open Heavy Flavor - Study medium density

O Produced in the early stage of nuclear collisions due to
large mass, Ny <<mgy,

O Hard scattering dominates production mechanism
O Test pQCD
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Heavy Flavor in Heavy lon Collisions

O Heavy flavor quarks are a good

Freeze-Out  htime probe because they transverse
\ T T T i f the medium
D
O They interact with medium via
adron Gas S scattering leading to energy

loss, aka “suppression”

O No thermal production in QGP

GP
Pre-equil. phase
V4
o'b((\ %
9 2>
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Heavy Flavor in Heavy lon Collisions

O Complications
\Freeze—Out time f Baseline measurements
D

t = T T O Need to understand basic
collision processes in
which no QGP is formed

Cold Nuclear Matter Effects

O Effects due to the
=\ focr presence of normal
nuclear matter

Pre-equil. phase

o Na > p+p collisions serve as
5% @% baseline measurements to
both Hot and Cold Nuclear
Matter
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Nuclear Matter Effects

Nuclear Modification in Parton
Distribution Functions

Energy loss of particles
traversing nucleus

Cronin effect - p;
enhancement due to multiple
scattering in initial state

Hot Nuclear Matter

Energy loss of partons
traversing the medium

Color screening

Coalescence of
quarkonia

13,2016

ENIX
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Nuclear Modification Factor

O Quantifying medium effects:

ANAUAY /o b Au+Au measurement

Ncoll> X dep/de

\ p+p measurement
Average number of

nucleon-nucleon collisions B Any modificafion due to the medium?
In Au+Au measurements

Raa =
(

R,a > 1> Enhancement
R.n =1 2> No medium effects
= R,, <1 - Suppression

11
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Charm and bottom production via single electrons from
semi-leptonic D and B meson decays produced in AU+AU
collisions at s, = 200 GeV - Phys. Rev. C 93, 034904

(2016)

p+p & d+Au collisions at Vs, = 200 GeV

Study of o .z via u*u*in p+p collisions at \s = 500 GeV
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Pre“mingry{ Studying heavy flavor production (o ,.g & 0 =) via e*e’in

O Summary & Outlook
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Relativistic Heavy lon Collider (RHIC)

O RHIC is an extremely versatile machine, located at Brookhaven National Lab
(BNL), that has collided a variety of collision species at various energies

O Two currently operating experiments at RHIC are PHENIX and STAR

13
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RHIC energies, species combinations and luminosities

(Run-1 to 15)

8§ 9 12 15 20 23 27 39 56 62 130 l93|200|410|500 510

Center-of-mass energy \syy [GeV]

O RHIC is an extremely versatile machine, located at Brookhaven National Lab
(BNL), that has collided a variety of collision species at various energies

O Two currently operating experiments at RHIC are PHENIX and STAR

O Can systematically study QGP with beam energies and system size y
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PHENIX Detectors

,U O Utilize both “central arms™ &
"muon arms”

et acceptance
O |n]|<0.35

O A¢=(n/2)x2
U+ acceptance
O 1.2<|n|<22
O Ap =2xn
Op, >1GeV

O Two silicon vertex detectors,
VTX (2011) and FVTX (2012)

O Measurements done both with and without silicon vertex detectors

15
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VTX = Silicon Vertex Detector

O VTX-Secondary Vertex Finder
et acceptance
O |n|<12
LLELY - O A¢p =(08m)x2
Pl e O |z| vertex<10cm
i 4 layers: 2.6-16.7 cm
0 Distance Closest Approach

Resolution in azimuth:
Inner Layers: 14.4 um
Quter Layers: 23 um

16
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O Infroduction & Motivation

O RHIC & The PHENIX Detectors

O Featured Results

Results

Charm and bottom production via single electrons from
semi-leptonic D and B meson decays produced in AU+AU
collisions at s, = 200 GeV - Phys. Rev. C 93, 034904

(2016)

p+p & d+Au collisions at Vs, = 200 GeV

Study of o,z via u*u*in p+p collisions at Vs = 500 GeV
utilizing BO oscillation

Pre“mingry{ Studying heavy flavor production (o ,.g & 0 =) via e*e’in

O Summary & Outlook

17



T.0.S. Haseler - GSU - BEACH2016 June 13, 2016
gy
PH ENIX

Charm and bottom production via single electrons

from semi-leptonic D and B meson decays produced
in Au+Au collisions at Vs, = 200 GeV

‘:‘ MOTIYO‘I‘ed. by Suppression in 1.8 IIIIIIIIIIIIIIII | IIAlIJ;AIUIVI%=|2;)(I) IGIe\I/I =T | T | T
previous single electron «  Heavy Flavor electrons (MB)
measurement, from inclusive 1.6 Phys. Rev. C 84, 044905 (2011)
heavy flavor, in Aut+Au collisions 14
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<
, 0.8
< Decay length, ct, isused fo 04 "oyt
separate B and D mesons using ' s
their decay kinematics: 0.4 ¢ , }
0.2
DCA measurement - Decay _DominatedbyesX || |, Dominated by Be+X 3
Lengths o 1 2 3 4 5 6 7 8 9 10
p_ [GeV/c]
Charm: D%=123 ym, D*=312 um
R dNAuAu/de
- BO = t= AA =
Bottom: BY = 455 um, B*=491 um (Noou) X dANPP /dpr
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O Unfolded DCA; distribution

Phys.Rev. C93 (2016)
T T i

counts

Data / Re-fold
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DCA;Separated Signal

- (b
103 2.(0-)2.5 GeV/c
b/(b+6)=0.264

10°

Au+Au i\/IB

/S =200 GeV/|
PHENIX
Run 4 + Run 117

4

AU

i

)
0
9
D
0

~0.15-0.10-0.05 0.00 0.05 0.10 0.

DCA; [cm]
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O Invariant yield cross-check

Data Phys. Rev. C 93, 034904 (2016)
i e PHENIXD’ MB
- 10° ¢ +  STARD" 0-80% x 278
i - == Levy fit x modified blast wave
107 b
_ !'I‘ocﬂ_l
A -
;G‘ 10 ve
O 10 e
Total = ‘@
=ls 10 =
Background Yo,
I~ 5 ‘\.\
Components 10 -
Misidentified Hadrons, | lyl<1 .
High Mulfiplicity BG, : AutAuat /syy =200 GeV
Dalitz Decay, L
0 1 2 3 4 5 6

Gamma Conversions,
J/Psi & Kaon decays

pr [GeV/c]

A Separation done with Bayesian Inference Method
0 Method provides consistent results between “Total” and “Data”

19
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Bottom Fraction & R,

O Boftom fraction shown with p;
dependence in AutAu and
p+p collisions

PRC 93, 034904 (2016)

1.2 FONLL
== Unfold Result

§ STAR e-h correlation in p+p
1.0H % STARe-D’ correlationin p+p
$ PHENIX e-h correlation in p +p

T 2

Au+Au MB /sy, =200 GeV

’ PHENIX Run 4 + Run 11
1 2 3 4 5 6 7 8 9
Py [GeVic]
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Bottom Fraction & R,

Phys.Rev. C93 (2016)

i 1 1.6f (c+b)—e E
O Boftom fra CTIO.H shown with p; b e 54, 044505 (2011)
dependence in Au+Au and 14 e
o o —e
p+p COHISIOnS 10l B Au+Au from Unfold
“ 1 p +p from e-h correlations
PRC 93, 034904 (2016) il Phys.Rev.Lett. 105 (2010)
1.2‘ l'ZONLL ; ; i I ’ ‘ 1.0‘3]--'-'-.-_- -----------------------------------
=== Unfold Result :(( m
¥ STAR e-h correlation in p + K T
oy 1.0H % STAReD" correlation i: pip —————————————— o 0.8} 1 x - X
T $ PHENIX e-h correlation in p +p o
¢ 0.8} Ll [®
+ 0.6} .
(5]
J o6 I
- o4 0.4}
L e m o . <03
0-2r . Au+Au MB /5y —200 GeV ] [ Au+Au MB /sy =200 GeV
. , PHENIX Run 4 + Run 11 PHENIX Run 4 + Run 11 | | | |
0-03 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
pr [GeVic) S [GeV/c]

O Differences in suppressions between contributing components
C suppressed much more then b in lower mass region

Similar suppression in higher mass region
21
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Baseline Measurements & Disentangling

Cold Nuclear Matter Effects

Medium created - Hot Nuclear Effects
(Suppression)

No Medium = Cold Nuclear Matter Effects

No Medium = Baseline measurements
(Ran Measurements)

22
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Baseline Measurements & Disentangling

Cold Nuclear Matter Effects

Medium created - Hot Nuclear Effects
(Suppression)

P+P

No Medium = Cold Nuclear Matter Effects

ING UP NEXT

No Medium = Baseline measurements
(Ran Measurements)

23
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p+p (2006) {s = 200 GeV

"IIIIIIIIIIIIIIII|IIIIIIII|IIIIIIII|$

© —yee Jhp — ee
Iyl <0.35 Y —ee

= 10C — ee (PYTHIA)

=y —vjee
® DATA

— —yee ~
- —bb - ee (PYTHIA)
mg® > 0.45 GeV/c? .
T 10 p—ee = +DY —ee (PYTHIA) B
1075 w-—>ee&ree -—Um
— ) — ee &nee

—
\ PH “ENIX
L & preliminary

1077

el VLM L L et Lo iSSP N L
. 1 1.5 2 25 3 . 4

1/N,,,, dN/dm,, [¢¥GeV] IN PHENIX ACCEPTANCE

Data/Cocktail

Heavy flavor cross section measurement from e*e- pairs
in p+p collisions at Vs, = 200 GeV

d Like sign pair background subtraction and further subtract vector
mesons, pseudo-scalar mesons and Drell-Yan pairs.

0 Separate ¢ and b contributions by fitting to mass and p; simultaneously.
24
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Heavy Flavor Separation via Phase
Space Analysis
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Double Differential Fits to Simulations

‘ ———— ‘ ——
, 0.0 <p < 0.5 GeV/c 3DATA (ct + b pairs) 2.0<p <25 GeVic . 0.0 <p <0.5 GeV/c } DATA (ct + b pairs) 2.0 P 2.5 GeV/c
10k T -+ — cG+bb (PYTHIA) + 10° T -+ — CTH (MC@NLO) E
—— & (MC@NLO
° = —— T (PYTHIA) ] —— bBB(MC@NLO
3 — —— bB(PYTHIA) 3 1 T by
107 ? + 4 107 1
F PHENIX ] ~ 1 F PHENIX i ~
oo} preliminary 1 p+p, Vs=200 GeV ] oef prefiminary 1 p+p, (s=200 GeV
1 | ; " ; ; ; M| 1 | ; " ; ; |

+—t 1 7
25<p <35 GeV/c
Fit Range 3

e 1.15<m,<2.4 GeV/é&& ]
{ = ‘
!
!
| ;
| .

—t — .
25< p< 3.5 GeV/c

Fit Range
1.15<m,<2.4 GeV/@&&

11%_

T

r e,
» — L

— — .
35< R < 5.0 GeV/c

107 10

+ ]

1072 1072

1

N M N

(1/N ) (dN/dme ‘e_) [¢¥/GeV] in PHENIX acceptance
(1/N ) (dN/dme ‘e_) [¢¥/GeV] in PHENIX acceptance

T t t ' T
, 1.0<p <1.5GeV/c 3.5<p <5.0 GeVic . 1.0<p <1.5GeV/c
L o T 3 E 10° T +
H L] H °
3 7 1 3 E
® W
107 3 1 107 3
| * % | | : ﬂ“_l_‘_l-‘-b%
107 3 1 107 ¥
| n . . M | ! . M S
= f t —t—+—t—+—+1 . = . H f t 1 T =t
10°® 1.5<p <20 GeVic } 5.0 <p.<8.0 GeV/c] 108 1.5<p <20 GeVic | 5.0 <p <8.0 GeVic]
! i, T 3 ] ® 3 ')
10710F _ p T ? 1 1040F ] ]
102 E 1 102F 1
| B | : e ew! |1 7 T S| | L L N — |
1

10 1 10 1 0 1 o 10
m,,.. [GeV/E] m,,.. [GeV/E] m,,.. [GeV/E] m,,.. [GeV/E]

PYTHIA 6 cC. cC+bb, bb & @ Data MC@NLO
Method described Phys. Rev. C 91, 014907 (2015)
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Mass Distribution

10_7__3%: —e— DATA (c T + bb pairs)
E N ¢t — e*e’ (MC@NLO)

— — bb —e*e’ (MC@NLO)

sum (MC@NLO)

cc — e*e’ (PYTHIA)

—— bb —e*e’ (PYTHIA)

—— sum (PYTHIA)

—— el
PH ENIX
preliminary

_8_
107 '

9 )

[c*GeV] in PHENIX acceptance

: il .
(p+p (s =200 GeV "= .,
g10'1°;|ye| <035 [TT=Rm
E  [p2>0.2GeVic LSS
i D S RS

2 e
-5‘510_115_|EIIllllil[illlllllllllll||||||||I|III|
¢ 1 2 3 4 5 6 7T 8cevd
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P, Distribution

—e— DATA (c T + bb pairs)
¢t — e*e’ (MC@NLO)
— — bb — e*e’ (MC@NLO)
sum (MC@NLO)
—— ¢C —e*e" (PYTHIA)
—— bb —e*e’ (PYTHIA)

10%

pZ®[c/GeV] in PHENIX acceptance

Integrated Mass and p; Spectrums

—— sum (PYTHIA)
10 T N 1.15<m,<2.4 GeV/@&&
F PHENIX ‘ 4.1<m,<8.0 GeV/c
[ preliminary !
. p+p s=200GeV |.l.. _
200 Iy1<0.35 | S
2 | p>02GeVe . N
ZE 'IIII|IIII|IIII|IIIIIII:I|IIII|IIIIIIIII
S 0 1 2 3 4 5 6 Fcevic

0 Bofh simulations match the data well

d Blue regions not included in fits

1 dN¥
NMB dmdpr | prENIX

_N dncs

@5 — + Ny
dmdpr+ bb

dnl,?f

dmdpr
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Total Cross Section & “Rya,”

|
cC Syn = 200GeV .
1000l ] Charm Cross Section
= | + | System PYTHIA | MC@NLO
3 <:> d+Au/Ncoll
g (PRC 91, 014907)|385 + 34 (stat) = 119 (syst) ub|795 £ 80 (stat) £ 275 (syst) ub
° 500t PHYE_le . p+p 356 + 29 (stat) £+ 89(syst) ub |[708 £ 56 (stat) + 175 (syst) ub
| ¢ preliminary * ’
|
bb — MC@NLO Bottom Cross Section
o) +PYTHIA System PYTHIA | MC@NLO
3‘ o + + | d—i—Au/Nwll
2 ++ (PRC 91, 014907) [3.40 £ 0.65 (stat)£ 1.10 (syst) ub|2.95 + 0.67 (stat)% 0.95 (syst) ub
p+p 4.81 £ 0.71 (stat)% 1.00 (syst) ub|4.90 £ 0.76 (stat)E 1.00 (syst) ub
0 \
pP+P d+Au/N

coll

0 Large model dependence between cc
O bb is model independent
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Total Cross Section & “Rya,”

\
cC Syn = 200GeV

1000, + 7, “Rya, from e*e pairs
5 b No substantial modification seen
8| d+Au results from Phys. Rev. C 91, 014907
° 500/ S~
PH ENIX
® preliminary
| n:% —e— ¢C + bb pairs
bb < MC@NLO 2 1.15<m,.<2.4 GeV/c? && 4.1<m_.<8.0 GeV/c?
= o PYTHIA i
=5 4 ’ |
: f oy |
1 | | N
L T | 1
0 | —~—
p+p d+Au/N_, ' PH ENIX
L preliminary
0 Large model dependence betweencc | | prp, d+Au ©15=200GeV
4 bb is model independent 1 2 3 4 e Gevic)
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Study of o, via ututin p+p collisions at Vs =

500 GeV utilizing B° oscillation

O Developed new technique to isolate b signal without using
secondary vertex information

O Like sign pairs > Don’t have to worry about Drell-Yan or
Quarkonia pairs

O Working in high mass region

p+tp O 32
() No Medium - Baseline measurements

/ (Production)

30
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'_v_
\ ’ PH\\\//

-<ENIX
Like Sign Muon Pairs From B Decay In

the High Mass Region

a) B decay chain 4!‘ b) B oscillation ut X
277 AN10% o /1
’
s / X R 1‘ _
,,/ /I g / PR B _—
. 5 A
. e
”, -, IR P
ol / v g —o/ )
= ’ B
‘u\@ B II o’ @
X,Y/¢,90% ! W E€—B" " 179(BY,) & 49% (B,
\ D IO%I ¢

AN x

I:I q) shows example decay process which includes a feed
down process

O b) shows B oscillation which occurs through a weak

interaction and decays directly to a lepton PRC 91, 014907 (2015)
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BY Oscillation properties

—~0.7
S - .
° [ PHENIX acceptance: 1.2 <lyl <2.2 r |
° o o o o 0'6—_ U ol T
¢ Fraction of like sign pairs from - L
oscillafion to all like sign B 0.5F e e 0
alirs : == T
0.4 ==
bb — BB — u*u* (osc : = =
a(m) = - il ( ), 0.3 N
bb - BB — Mi Mi C e T MC@NLO (ver. 4.10)
0.2 ——as - - -—- PYTHIA 6 PS (ver. 6.421)
C _ — — PYTHIA 8 (ver. 8.205)
s Pairs from oscillation 01 pizes
. . - == ‘:‘ RMS Average
conftribute a large portion to et
0 . 0 3 OT 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 |
the total like sign pairs in the 0 2 4 6 8 10
m,, (GeV/c?)

5-10 GeV range
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Like Sign Dimuon Distribution:

Removing Combinatorial Background

< C
© 10°E p+p at 500 GeV
> 22<y<-12 -
8 — TN O First of two backgrounds that
£ m—sf} — Neomb need fo be removed
Z - corr
T - R N
£ 10 :Eff?%% - O Separate correlated like sign
T f signal from mixed event

e N ﬂj (combinatorial) background
-
5 10° p+p at 500 GeV
3 1.2<y<22 O Remaining signalinm, >4 GeV
o O _e'Ni-i . . .
T 100k _ o is dominated by B decay with
S T +N§in~ correlated hadronic background
T L ++
§: 10"”2— +

: T 4
10-115_ +
3 5 S S T S T R T R )
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Extracting Open Bottom Signal

100
o & e f;ff’ffe" cindi=748  (a) O Hadronic (Correlated)
gl background is from jets
B | —— Dimuon Data (K & T )
60 % d ittt Total Fit
B l"’l %44 Open Bottom
“or T Hadronie Background O Remaining like sign signal is
20\ PHENIX dominated by B mesons
I: TERT R TR IR WO T S TR R T R S MI e ——

G [ Ptpatis=500Gev = 6.8 b) O Differences in background
80/} 12<y<22 in different rapidity regions
R —+— Dimuon Data due to differences in the

- M Total Fit PHENIX muon arms

- %424 Open Bottom ]
40— i S22 Hadronic Background (O bSOI’ber mOTe”Ol)
200 o PHENIX

R iz?ii;i;aiim.,» n B B CO”

"\ . e iy P _+_

‘\I . N S . N — N —

5 6 7 8 9 10 ++ ++

m,, (GeV/c?)
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Global Measurements of Total bb

Cross Section

O —

- — =. B
do_bb—)uu _ dNBB—>,uu pp ~ e
dy dy total Dlg E

dUbB—)uu . 1 1

Tt = dy scale " (BRp-,)?

*Scale factor extrapolates 8 Lez71 pesi /"

to full phase space % WA —~——
] ;E ERA-B p+C/T/W PH%X%E. NIX
Opp ~26 ub > NLO pQCD £ /¥ preliminary
calculation agrees within_ 4+ H |
. . s 3.5
uncertainties 2,8, !
| o I -
L S —  —— — S .
. . 2 QE=mmitt e L C | . I
Uncerfaintiess 102 s (Gev) 10° 10
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Outlook for PHENIX p+p 2013 Data Set

Q p+p at Vs = 510 GeV

Q £= 1.04fb"

d High Statistics Run!

0 Added Absorber in Muon
Arms

d Developed iterative
background subtraction
technique to account for
signal in the low mass
region

Integrated polarized proton luminosity L [pb]

600

500

400

300

200

100

Polarized proton runs

_— 250/255 GeV

__.‘. 100 GeV 2013P=53%‘

RUN 13

. 2009 P=34%
- 2012 P=59%
2011 P=48%

2006 P=55%
‘ | | "_2005 P=47%
| ‘ ‘ — 2003 P=34%

2 4 6 8 10 12 14 16 18
Time [weeks in physics]

20
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QOutline

O Infroduction & Motivation

O RHIC & The PHENIX Detectors

O Featured Results

Charm and bottom production via single electrons from
semi-leptonic D and B meson decays produced in AU+AU
collisions at s, = 200 GeV - Phys. Rev. C 93, 034904

(2016)

p+p & d+Au collisions at Vs, = 200 GeV

Study of o,z via u*u*in p+p collisions at Vs = 500 GeV
utilizing BO oscillation

Preliminary{ Studying heavy flavor production (0,5 & 0 ) via e*ein

O Summary & Outlook
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Summary

O Study of QGP medium

O Use heavy flavor as one of the many probes of QGP
D/B separated signal from single electron
O Using DCA distribution via secondary vertex measurement

O Heavy flavor electrons suppressed implying loss while in the medium - ¢
quarks suppressed more then b quarks

O p+p baseline measurements - collisions where no medium is formed
Reference for R, , calculations

Separate heavy flavor signals in phase space

From dielectrons

O Measure cross sections and no nuclear modification in d+Au vs p+p
From dimuons

O b signalin high mass region using B° oscillation properties

O Measure cross section
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Qutlook & Other Recent Work

Phys. Rev. C 93, 034903 (2016) - Forward J/ ¢ production in U+U collisions
at VS, = 193 GeV

O Hof Nuclear Matter versus Energy density

J/ ¥ & ¢’ Ratio in a variety of asymmetric collisions at \S,, = 200 GeV
O Will be able to further study CNM

B>J/% ratio in p+p collisions at VS, =510 GeV & in Cu+Au at S, = 200

Charm and bottom production via single electrons from semi-leptonic D
and B meson decays produced in Au+Au collisions at Vs, = 200 GeV
(With improved stafistics from 2014 run)
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The future...

“=pH ENIX R
\:? ///\\ gl 5 ‘ . Tracking

[ PHENIX is not the end of the story

d Second generation experiment [y Ty
. . . 1.1 11,A¢ =2
Study jets and jet correlations [N

U pSilO N s peC'ITOSCO py * Reconfigured pixel + new strip layers for charged particles

+ EMCal to measure photons & electrons
THANK YOU!

Beam’s Eye View

*Inner+Outer HCAL to complete jet measurement
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DCA Measurement
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DCA; Distribution Components

2.00 < p? <2.50

Phys.Rev. C93 (2016)

€ | Au+Au MB s, =200 GeV (b)
K 8 [ PHENIX2011 & Backgrounds:
, 107% Misidentified Hadrons
i High Multiplicity BG
1025 Dalitz Decay
Secondary K Conversions
vertex 1ok J/Psi
- Kaon decay
T C
primary J  _.---"" 1 c&b SignCII
vertex

- 1 N L1 L1 o
10015 01 005 0 005 o041 o015 data
DCA; [cm]

O Need to separate ¢ and b contributions >Done with Bayesian Inference
Method
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Source of Di-lepton Signal

Quarkonia (J/ ¥, ¥') C pairs

b-decay chain (same b) b-decay chain

Drell-Yan (GG —y" — u'u)

C pairs

Drell-Yan bb — [x]* (prompt with B osc.)
Quarkonia (Y family) b-decay chain (diff b)

b-decay chain (diff b)
bh — 1t~ (Prompt)
cc >t~ (Prompf)

Hadronic background possible in all four cases
BR ~ 10% for open leptonic decay

Dominant signal in high mass region is from B meson decay 47
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Fraction of like si%n pairs from
oscillation to all like sign B pairs

_ bb— BB — pFp® (osc)

a(m) bb — BB — ptpu®
BB,
Ngs _ i _ a(m) N Ny
L B 6 Ae

B is fraction of primary-primary B
decay to all B decays, a flat mass
distribution

A € is an accepfance and
efficiency correction

0.5

0.4

0.3
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- PHENIX acceptance: 1.2 <yl <2.2 |

- [l o s

— '_—'_JL_'- S

- ey LT

E r EE Th .‘

:_ ‘.-_.._.. ------- MC@NLO (ver. 4.10)

B pm—f—y

- ——as - - -—- PYTHIA 6 PS (ver. 6.421)

C _ — — PYTHIA 8 (ver. 8.205)

- e ‘:‘ RMS Average

__.*‘

T 1 1 1 | 1 1 1 | 1 1 | 1 1 1 | 1 1 1 |

0 2 4 6 8 10
m,, (GeV/c?)
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