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Motivation

Suppression in non photonic electron yields for B and D
mesons decays in central AuAu collision

YieIdAuAu/<Nbinary>AuAu g 1.8

nuclear modification factor Ry, = g
- Yield,, i
1.4:
. . 1.2
. Similar as observed for the light g R
quark hadrons osf
o.s;
0.4 T - =
. Not expected (dead cone-effect) 02 R = S :
D.Kharzeev et al. Phys Letter B. 519:1999 = .I.“.'TA.II.@.\\S'.'".:.?()JO.(};E.Y R SR D B
23 4 5 e T & 9
D:< 1 5: 0-10% central
. Theoretical Models explaining the 1af
charm and bottom quark energy loss 120
are still inconclusive : E
_ e é £
o« Need for separation of D/B oaf- H E
contributions in the spectra of non 02 AusAu @5,y = 200 Gev ¢ . 3
photonic electrons L I
P, [GeV/c]
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MOTIVATION (contd)

A novel method of separating Charm and Bottom Contribution

Non photonic electrons are used to trigger on C or B quark pairs.

D meson is being reconstructed Charm Contribution = Bottom Contribution
by its hadronic decay: probe side.

’ . <——— trigger side ——
Tt P 0
' e/ AR

DO — Ktr~ ‘Like Sign /4 Unlike Sign F [
Calculate the Invariant Mass . e-Kpairs \ D? h Fl’a'.rs
' correlation correlation \

Calculate the Background: Like Sign
e-K pairs
) Rotational Background -
....... : correlation
Kaon candidates are rotated by v
| 80 degrees
ISamesign Background AP = d. — Ppo
0 - — 180°
D ﬁL) K ﬂ- PAIR TRIGGER PROBE SIDE
O +. .+
D > K 7-(- LS: e; bottom charm, bottom E;fj (QZ)
e ] (D )
ULS: i; n/a bottom, charm i:;;
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STAR Experiment




STAR DETECTOR

Solenoidal Tracker at RHIC

Tracking and PID: s
TPC Magnet: B=0.5 T :
| <1.5 ~ Cafoim
Ap/p _ 2_4% T Chamber
OdE /dx
Zabjer _ gor
dE/dz ~ "

Energy Measurement:

Barrel EMC

In| < 1.0

Lead scintillation (21 X))
Shower Maximum Detector

Wire proportional detector with strip readout
Situated at 5 X

Strip Resolution: (A¢, An) = (0.007,0.007)

80% of the EM shower energy is being deposited in 2-3 strips i

Shower Maximum Detector
gas chambers
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STAR Silicon Detectors

1% X, per layer

'/f\i”’ " 3 layers:
e 6.85 cm

2 10.80 cm

14.7 cm :
oz = 0rp =40 um
1.5% X, per layer
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ANALYSIS METHODOLOGY
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Event and track cuts

Event level:
¢ Event cuts:|Primary vertex-Z1<20,30 cm

¢ Demand for a high-pT particle that trigger the BEMC
(a.k.a. tower) Et>4.2 GeV (for Au+Au) and Et>5.4 GeV
(for p+p 2006)
Particle level:
¢ Track quality cuts: 1] <1 (for hadrons), TPC hits>15

(max:45)

¢ For electrons |n| < 0.7 avoiding the edges of the BEMC

¥ Energy loss in the TPC expressed in standard deviations (o) with a
prior mass hypothesis: |nSigmaKaonl|<a, InSigmaPionl<b

Charge demand between the trigger particle and the kaon candidate
(after passing the dE/dx-above cut)

€o

¢ For the electron identification a more sophisticated
set of cuts 1s applied.
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Non-photonic electron (NPE) selection
rejecting-

dE
¥  Energy loss 3.5 < o < 5.0(keV/cm)
iy

p > 1.5GeV/c
Extrapolate TPC tracks on the BEMC surface
Check for nearby towers within a distance
§  Momentum over Energy of tower
EM showers deposit the whole amount of
the particle’s energy in the BEMC cells

Electrons p/E distribution is a Gaussian
with a mean value p/E~1

0< £ <9

157 _Z? measured by the TPC

¥ Cut on the SMD strips-(Shower Maximum Detector)
SMD strips cut: hadron showers’ profile develop in

single strips as opposed to the electromagnetic ones.
~80% of the EM shower energy is being deposited in 2-3

strips

_Z; measured by the BEMC

Hadrons

dE/dx (keV/cm)

-
o

@

-

-'}Bnrlu [a.u.)
=)
@©

0.6

0.4

0.2

1% (GeVic)
simulation

—— hadrons
electrons
gaussian fit
yield 2031:7.41
position 0.0062 + 0.0493
width  0.1912+0.0496
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NPE selection

¢ Sources of contamination:

Entries [a.u.]
~
[=]
o

Photon Conversion (inside the material)

Conversion decay Y — €_€+ 500

0 400
Neutral meson decay 77 ", 7) .o
et (global track) 200
100
@ (assigned as
primary track) 0 L /T P R
40 50 60
. y — e’e* conversion radius [cm]
dca € (primary track)
\
’ 2 ot e
% 10° s
—eelee

¢ Discrimination Method:

Calculate the invariant mass of every
e e and 6+6+/6_6_
Superimposing both plots
indicates the cut at > 150MeV/c? T I -

v e o b b by v by v s byv o |
0.2 0.25 0.3 0.35 0.4 0.45 0.5

e e Invariant Mass [Gev/c?]

i
¢
h
.15
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micro-Vertexing Technique

§ AB: Distance of closest approach between tracks t1 and
t2 (helices)

§ 0: primary vertex
§ (C: secondary vertex

§ OH: DCA of tracks to primary vertex

-9
« _ DPK Ppo 3
cos 0y = = e
—9 P
Pk || Ppo]
O

COS 0]’()].\ I'ING - O—? : (Pj + PE)

|OC'| |P4+PB| i 'ﬁDO
pointing

D(j.‘XDO — |()C| * Si].]. QP()INTIN(;

|
|
& Primary Vertex
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Track Fitting: DCA and

Transverse (xy) plane

Z-axis

[ Dca, for svt+ssd |
Dca,, for svt+ssd Dca, for svt+ssd
Y =
107 ¢ i T svivssao 10 E
E — svissd=1 -

L s E
/ﬁ\ e i

e E
10° = ufJI ﬁ\‘ C
c AN
F FANIRE 10° =
r Y RRRRN E
A IS =
L N
Y/ R RN -
107 / P VN 10 =
E P A RN E
E S S NN N -
- e g / Y . N r
L o ; f it N : 3|
E / J | N 10° =
‘/‘H\‘,uwx‘u_‘_é_u”x”m;uwH E

'y
-0.5

| SVT+SSD=0
. HSVT+SSD=1
" SVYT+SSD=2

SVT+SSD=3
SVT+SSD=4

error

'."1L?3d:

¢ (TPC hits

’
’

SVT+SSD hits

Beam Axis

AuAu@y/s = 200 GeV

Dca to primary vertex
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Tracking resolution vs. momentum

Multiple Coulomb Scattering:
Charged particles are deflected by an angle when passing through thin targets

b2
13.6 MeV] oz SVT+55D=0 _ 2 4 -
b = TJVJ/XO (1-&-0.0.38111?0) SVT+SSD=1 O-(p) a _l_ p2
— oz SVT+SSD=2
& F - SVT+SSD=3 Tracking resolution at 1 GeV/c
g; ;:* . SVT+SSD=4 SVT+SSD hits  oDCA,, [pm] oDCA, [pm]
0.15— -
°o L e - Au+Au
ol < .0 2248.93 +0.96 2117.61 4 0.68
B 4 e 1 900.66 + 0.54  1430.63 & 0.86
- o #,,,-:’ T . VT . 2 272.00 +0.16 379.71 +0.32
0.05— +++ “#.:*’“* x}:f:»* - - - 3 201.25+£0.16  240.00 £ 0.27
S P PIEE e g 4 163.52 +0.38 195.11 £ 0.58
OE* L “T L ol b )
0 1 2 3 4 5 1 §
] N r,[GeV/c]
High momentum tow momentum—

The use of Silicon detectors increases the pointing resolution by more than one
order of magnitude
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RESULTS




SIMULATION-pp20006

nnnnnnnnnnnnnnnnnnnnn

h_sub_NPEDSubEle3

AG: Scaled Samesign Subtraction:\(( + +)x (--) |

N Entries 4339

50 Entries 4638 O Mean 1.898
Mean 1.46 40— RMS 0.09258

RMS  0.7747 C x2 I ndf 8.291/9

70 C yield 102.9+17.6
30 position 1.865 = 0.004

201

10F

width 0.01662 + 0.00297

0

101"

Fit results
Peak position m = 1865 + 4 MeV/c?

I nvar '|_ ant MQASS Width of the signal o = 17 + 3 MeV/c?

Iw{ﬂlhﬂglﬂmdﬁﬂu T T D T T T

Samesign invariant mass

VK71 K+trt

Rotational invariant mass VEE; - [5i[[p] cos@ + 0wy )
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DATA-pp2006 at ./sun =200GeV

100 Fit results

72 I ndf 0.8682/9

£
E i comam wa:e || Pe@K position m = 189245 MeV/c?
I wan wmmo0s || \Width of the signal om = 16+5 MeV/c?

Sigma  0.01618 + 0.00472

1000

Signal-to-background ratio ~0.14%

5 Signal significance ~3.7

N o

'50 [ 3_ I | | ‘ |
‘I | T | I 1111 ] | | [ | I | I 1 1 :_ ‘ ‘
1.7 1.8 1.9 2 2.1 2000

m(Kn) [GeV/c?] m(Kn) [GeV/c?] 400
Demand on electron triggered events reduces L SN
background by a factor of 100 i) [(Gevie

J. Phys. G35, 104117 (2008)
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— 05 x10
3 T
= [ —c-cbhar
b= -
3 04— b-bbar
-
E L
o r
S o3
0.2?
0.1+

Ad(e,D") [rad]

DATA-pp2006

-~ 0.025]
2
= (b) . .
o @ p+p 200 GeV, p, 2 3 GeV/e
3 ooz —=PYTHIA, c+b (fit)
3 «- MC@NLO, e+b (fit)
2
= 0015
0.1k
0.005]
[ 1 1 ]
0 1

2 3
Ao(e,D°) (rad)

Charm to beauty ratio obtained form the real

data is in agreement with PYTHIA simulations

Heavy flavor contribution to non-photonic electrons

oF. —fesld 0) : PYTHIA 2indt 1255129
1 0): PYTHIA
T %4 o
©
< _.F*‘;-# - '*}_ AR
S Wiy ~i
o nees ; h AC%Y
RS ¥y gyt ans e RN
S F 25<p!(GeVic)<35 P+p 200 GeV
Z
Z-E. st 2indf 3419/29 **;
25**."** + 4 il
1= Ry, = 3 aaal e
F 5.5<p;ﬁg(GeV/c)<6.5 p+p 200 GeV
U3 2 Kl 2 3

0
Ao (rad)

B much heavier than D

Sub leading electrons
get a larger kick from B

!

Near side e-h correlation
is broadened

Conclusion from e-h and e-D correlations:

B contribution to non photonic electrons is

~50% at p;~ 5 GeV/c

£ [ ® e-hcorrelation
Z_ 1 © e-D° correlation
> [ —FONLL
- FONLL uncertainty . -
0.8
0.6
0.4
0.2
r p+p 200GeV
7\||||\\\llll\\lllll‘\Jlllll\lJllll\JJll\\\Jllll\\
% 1 3 4 5 8 9
P, (GeV/c)
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AuAu2007 at VvSnn = 200 GeV

Min Bias

Statistics ~35M
Peak significance ~5.16

z
-"l[”]I””[]_.I_.I.]]]”I_I_” Il=

Samesign
= Background
e ++m.+, Subtraction

P L e Wl Ll

§§ 83
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Summary & Outlook

. Studies on e-DO0 correlation in p+p collisions have been
presented

- Observed results agrees with the simulation within the errors

- B contribution to non photonic electrons is ~50% at pt~ 5 GeV/c

- e-h and e-DO0 correlations are consistent with each other

. Ongoing studies on e-D0 correlation in Au+Au at /sxn = 200 GeV

- MicroVertexing techniques have been developed and successfully applied to
the data

- A peak of DO has been observed

- Further analysis are still needed to optimize the cuts

- A comparison with models is on the way
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DO 5 K17t BR: 3.89% Reconstructed Tracks

Helix of negatively
charged particle

/ /\
Helix of positively

charged particle

Cr =123 um

not in scale

-"
-

DO decay Distance of Closest

/gf/Approach between tracks
Distance of Closest
Approach (DCA) to PV

"' Primary Vertex
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e—1) 0 Azimuthal Correlation Method

e<-!(- ......... L. 4 High-pT trigger particle: electron

~s
~
~
~o
~
S e
~

D semileptonic decay AQb = ¢e — QbDO
D hadronic decay (probe side)
Ag: 0 180°
Q':' PAIR TRIGGER PROBE SIDE
e | K7 (D)
e+ yottom Chal‘l]l, l)()tr()l]l K+’/T_ (DO)
/ . ULS: :; n/a bottom, charm Eif_‘:
Beauty K
fragmentation ¢ Charm.*
channel r‘agmen't'atlon
channel
S a0 Like-sign G—K ¢ Unlike-sign G_K
Falll ] ~ 03510
'c'% [ —c-cbar E. F — c-cbar
S 3 oa-  bbbar 3 *L bbbar
S =4 E 0.25F
s os3f 2
C J 0.2~
02~ [ 0.15F
: H
0.1j‘ JJJ
e MNJH’H s 0.05—
S e e e e =S OO

Ad(e,D°) [rad] Ad(e,D") [rad]
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