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Motivation

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

g [ T ]

YleldAA/<meary> m.,: [ — ;Sgifzihﬁarged hadron pT::-E Ge"u"c
A Yield” T hbalvAes
----- viEomPe e
« Similar as observed for the light
quark hadrons Y. === =
t*‘?ff’" xf’ f"f R

« Not expected (dead cone-effect)
D.Kharzeev et al. Phys Letter B. 519:1999

d+Au
- Theoretical Models explaining the qg1} ° AwAu(05% —:
charm and bottom quark energy loss : ]
are still inconclusive — > a2 6 8 10

STAR PRL, 98, 192301 (2007) p_ (GeV/c)

“A direct measurement of D mesons at high-pr_is required to understand
enerqgy loss of heavy quarks in detail.” STAR PRL, 98, 192301 (2007)
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The STAR Detector

Solenoidal Tracker at RHIC
Magnet

B=05T
TPC
Main tracking and PID device
nl<1.5
Aplp=2-4%
'zrj'jl"urh'ird]':m:-l-’m'p:ctiunt_‘hambfr I O-dE/dX — 8 * """ 4“"
' dE/dx A, Flectromagnetic
Barrel EMC R - P
Electron energy measurement 'i: — ;

Lead scintillator (21 X))
In|<1.5

Shower Maximum Detector s I T e O )‘IIP/
4 4 B Front plane

Wire proportional detector with strip readout
[‘Ii Shower Maximum Detector

Situated at 5 X Mo
Resolution: (A¢;An)=(0.007,0.007) Back plane :

80% of the EM shower energy is being deposited in 2-3 strips
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Reconstruction of the D° decay

D' - Kot BR: 3.89% Reconstructed Tracks

Helix of negatively
charged particle

///\
Helix of positively

c. = 123 um

not in scale

//,- . +
R 0 ; .
D charged particle
D’ decay ' Distance of Closest
/ Approach between
/ tracks
Distance of Closest
Approach (DCA) to PV <
| Primary Vertex
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Reconstruction of the D° decay

DCA resolution

. Transverse DCA resolution 0
10 - ——— svt+ssd=0 | m] SSD+SVT =0
- AuAuvs = 200 GeV = vt - / SSD+SVT = 1
C Inl - — P / SSD+SVT = 2
= ' - .25 " SSD+SVT=3
L - Soo™ / . SSD+SVT =4

T TTTTT

10°

Pointing resolution in XY (cm)

I \\IHHI

Inverse Momentum (GeV/c)’

DCA resolution improves with the number
of hits in SVT and SSD detectors!

At p =1 GeV/c the DCA resolution improves by a factor of 10
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Reconstruction of the D° decay

pVertexing

K

angle between K and
6* - direction of DO in the
rest frame of the parent

DU

O - Primary vertex "
C - Possible DO decay point
|AB| - DCA between tracks
|OC| - Decay length

6 - pointing angle
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Charm and beauty contributions

A~ v
Like Sign V
AP ~ 1
A N\ /D_

1/trig dN/dA¢ [rad™)
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Ad(e,D) [rad]

Ad(e,D°) [rad]
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Trigger particle selection

dE/dx (keV/cm)

e Electrons band:

p>1.5[GeV/c]

PID cuts [TPC]

dE/dx € (3.5; 5.0) [keV/cm]

« Away from overlapping region

o hpE
10" 1 10 " Entries 37788
o £o00-  Fitted RMS. 04517
- Gaugsian o A2
PID cuts [EMC] - Mean 1.129 + 0.002
600:— Sigma 0.2061+ 0.0029
* p/E € (0; 2) [keV/cm] 300
p - momentum from TPC 400
E - energy of the shower 300
2001—
Should have a peak ~ 1 for electrons , c

2
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Trigger particle selection

Extrapolate TPC tracks on the

surface and check for
nearby towers within a distance

Invariant Mass of e pairs

— unlike-sign

dn/dm (5 MeV)

-
o
w

— like-sign

et (global track)

@~ (assigned as
primary track)

dca € (primary track)

0.1 0.2 0.3 0.4 0.5 0.6 0.7
m,,, (GeVic?)

|
0.8

not in scale

Discrimination Method:
e Calculate the invariant mass of

+ - +At+/A-A-
Sources of Contamination: evely e’ apd oY=
) : « Superimposing the plots
« Photon Conversion (material) 1 .
0 indicates the cut at 150 MeV/c
* neutral meson decays (11°, 1)
11/06/2010
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Analysis Methodology

p+p 2006 Au+Au 2007/
Event Cuts Event Cuts
Vertex-Z € (-30; 30) [cm] Vertex-Z € (-20; 20) [cm]
Trigger electron E; > 5.4 [GeV] Trigger electron E; > 4.2 [GeV]

Track Cuts

DCA to Primary Vertex < 1.5 [cm]
TPC hits > 25 (of 45 possible)
In| < 1.0
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p+p 2006 Results

Monte Carlo (PYTHIA+GEANT)

|_Inv.Mass. | h_NPEDSubEle invMassDO0 | AG: Scaled Samesign Subtraction:\[(+ #)x (-4 | - rl;e_:ub_NPEDSubEleis39
- Entries 4638 Mean 1.898
80 Mean 1.46 40 RMS 0.09258
70 yield 102.9+17.6
30 position 1.865 + 0.004
width 0.01662 + 0.00297
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Fit results
Peak position m = 1865 + 4 MeV/c*
Width of the signal o, = 17 = 3 MeV/c?

11/06/2010 SUBATECH, Nantes 12



p+p 2006 Results

Data: no Agp(e-DO0) cut

721 ndf 34179
3 - - + . 3 - yield 181.3+52.6
£ 1000 — B K /K s 80¢ position 1.892 + 0.005
[ - 8 - I8 width 0.01477 + 0.00473
3 I \(++)x(--) 5 o0
W goof— Y wF
Eﬂﬂ_— 20 !
400|— i
- 20—
200(— 40 +
: -ﬁ']rTI 1 I 1 1 | I 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
5 3 3.5 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 21

Invariant Mass [GeVicT]

Invariant Mass [GeV/c]

Fit results
Peak position m = 1892+5 MeV/c”
Width of the signal o, = 14.7+4.7 MeV/c®
Signal significance ~4.85
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p+p 2006 Results

Data: Ap(e-D0) =0 = 1.2

- . — 2 ndf 5.649/ Bi
3 - - o+ . 5 yield 59.32 + 25.56
H 00 ] K /K n s 40 position 1.893 + u.unsi
g | g width  0.01082 = 0.00424
§ () (== :

£ 400~ \ ( )X( ) 5 .

10

_[_.
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_[_.

=
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: | I |
o T T .~.
-20
-30 ‘|>
40
| | | I I B | | TR I T T T T I T T N A
1.5 2 2.5 3 3.5 4 7 1.75 1.8 1.85 1.9 1.95 2 2.05 21
Invariant Mass [GeV/c] Invariant Mass [GeV/c]

Fit results
Peak position m = 1893+6 MeV/c”
Width of the signal o, = 10.8+4.2 MeV/c?
Signal significance ~2.5
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p+p 2006 Results

Data: Ap(e-D0) = = 1.2

— ot — ¥Z I ndf 2.855/9
E - - - 3 - yield -88.75 £ 29.71
e 500 [ ] K /K & ; 40 position 1.888 + 0.006
g [ 4 - £t _F width -0.01545 + 0.00503
s f N(++)x(--) E b ;
w400 — - - l
- 20— \
300 — 10
- a
L " s
200— 0 l
- A0H
100— =
- 20—
T _3“ ;'_I 1 1 1 1 I 1 1 11 I 11 11 I 11 11 I 11 1 1 I 11 1 1 I 11 1 1 I 1 11 1 I 1
L] 3 35 4 1.7 1.75 1.8 1.85 1.9 1.95 2 205 2.1
Invariant Mass [GeVic?] Invariant Mass [GeV/c?]

Fit results
Peak position m = 1888+6 MeV/c”

Width of the signal o, = 16.0+5.0 MeV/c?
Signal significance ~3.04
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p+p 2006 Results

Comparison

Charm and beauty yields
in agreement with PYTHIA simulations

Ap(e-D0) =0 = 1.2 0.025
Peak position m = 1893+6 MeV/c”
Width of the signal o, = 10.8+4.2 MeV/c?
Signal significance ~2.5

" e-D” correlation, p+p 200 GeV
_ STAR preliminary

e pflf* 23 eV
— PYTHIA |charm+beanty)

1itrig AN/ [rad
=
5]

ﬂ.ﬂ'lﬁf—
S W— )
0.01=
A@(e-DO0) = m + 1.2 o0st- ——
Peak position m = 1888+6 MeV/c* B +
Width of the signal o, = 16.0+£5.0 MeV/c? N Iﬁ.-j:[a,lll:u]l[réad]

Signal significance ~3.04
J. Phys. G35, 104117 (2008)
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p+p 2006 Results

Publication on pp2006 — will be submitted in few days

Measurement of the Bottom contribution to non-photonic electron production in p+p

collisions at /s=200 GeV

M. M. Aggarwal * Z. Ahammed.?? A. V. Alakhverdyants,'® 1. Alekseev ,'¢ J. Alford,'™ B. D. Anderson.'®
DanielAnson,?® D. Arkhipkin,® G. 5. Averichev,'® J. Balewski,”® L. S. Barnby,? 5. Baumgart,™ D. R. Beavis*
R. Bellwied,”" M. J. Betancourt,”® R. R. Betts,® A. Bhasin,'” A. K. Bhati,* H. Bichsel,”™® J. Bielcik,'”

J. Bielcikova,'! B. Biritz,® L. C. Bland,? B. E. Bonner,*™ J. Bouchet,'® E. Braidot,”® A. V. Brandin,*®
A. Bridgeman,! E. Bruna,”™ S. Bueltmann,* I. Bunzarov,'® T. P. Burton,* X. Z. Cai,*! H. Caines,™
M. Calderdén de la Barca Sanchez,® O. Catu,™ D. Cebra,” R. Cendejas,® M. C. Cervantes,*® Z. Chajecki,?®
P. Chaloupka,'! S. Chattopadhyay,*® H. F. Chen,* I. H. Chen,** J. Y. Chen,*? J. Cheng,** M. Cherney,”
A. Chikanian,*® K. E. Choi.*® W. Christie,® P. Chung,!' R. F. Clarke,®® M. J. M. Codrington.** R. Corliss,*
J. G. Cramer,”® H. J. Crawford,® D. Das,” S. Dash.'? A. Davila Leyva,'* L. C. De Silva,*! R. R. Debbe,?
T. G. Dedovich.'® A. A. Derevschikov,®™ R. Derradi de Souza.” L. Didenko.* P. Djawotho.** 5. M. Dogra,'”
X. Dong,?? 1. L. Drachenberg,** J. E. Draper.® J. C. Dunlop.®? M. R. Dutta Mazumdar,*® L. G. Efimov,'®
E. Elhalhuli,* M. Elnimr,*! J. Engelage.* G. Eppley.®” B. Erazmus,*> M. Estienne.*? L. Eun,** O. Evdokimov ®
P. Fachini,* R. Fatemi,?” J. Fedorisin.'® R. G. Fersch,?” P. Filip.'® E. Finch,”® V. Fine.® Y. Fisyak,®
C. A. Gagliardi,™ D. R. Gangadharan,® M. 5. Ganti,*® E. J. Garcia-Solis,® A. Geromitsos,** F. Geurts,*”
V. Ghazikhanian,® P. Ghosh,*® Y. N. Gorbunov,” A. Gordon,* O. Grebenyuk,?? D. Grosnick,*™ S. M. Guertin,®
A. Gupta,'™ W. Guryn? B. Haag,® A. Hamed,** L-X. Han,*! J. W. Harris,*® J. P. Hays-Wehle,” M. Heinz,*
S. Heppelmann.* A. Hirsch,* E. Hjort.”? A. M. Hoffman,” G. W. Hoffmann,*® D. J. Hofman.® B. Huang,*
H. Z. Huang,® T. J. Humanic,** L. Huo,** G. Igo.,® P. Jacobs,** W. W. Jacobs,'® C. Jena,™ F. Jin,*! C. L. Jones,*

- Ongoing anélysis for pp2009 data.
Grater Statistics — 900M (Min Bias)
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p+p 2006 Results

Heavy flavor contribution to non-photonic electrons

| 2.5 < Pyltrig) < 3.5 GeVic, P_(asso) > 0.3 GeVic |

1 matt 53.31 /81
STAR Preliminary  * 3Nie

3 | @ ¢-D" (PYTHIA fif)
0.25 B/B+D) 0.3251+ 0.0518

[ ¥ e-D" (MC@NLO fit)

B/(B+D)

- @ e-h, Runs (PYTHIA fit)
0.8— A eh, Runé (PYTHIA fit)
i FONLL

e-h - 02f +
A. Mischke, 5. Sakai, G. Wang, QM2008 v
0 I | 0 i ;-\' L I i L é L 8| 1 10
-3 -2 -1 0 1 2 3
A P, (GeVic)

B much heavier than D

l Conclusion from e-h and e-D correlations:
Sub leading electrons
get a 1afgel"lk1‘3k from B B contribution to non photonic electrons
. EMO y
Near side e-h correlation s ~50% at pI o GeV/c

is broadened

J. Phys. G35, 104117 (2008)
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Au+Au 2007/

AUuAul7

/\

MinBias btag
~62M — Prod MinBias ~1.5 M events
~19 M - Prod2 High energy electron
D%D° ratio triggered events

e-D° correlation
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Cuts Study

Already studied
 Decay Length

+ DCA Btwn. Tracks =
+ DCA DO to PV ;
» DCA Tracks to PV STAR Dt

08 0 0.2 04 06 0.8

cm cm

Imi Unofficial

| | st e ke ‘ DCA Bt. Daughters p® > 1 GeVic SiHits = 1 ‘ ¢ oo et )
b Lot 5 : ¢ uc pon seniey

« Cos(0%) =

g 4
ooooooooooooooooooo
ooooo

[
=

More are on the way

T I Y Y N N I A L r L
01 02 03 04 05 08 07 08 09 10 01 02 03 04 05 08 07 08 09 10
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Au+Au 2007 btag

no Agp(e-DO0) cut

Signal & Background M’;‘a’r‘ 4aos2d8e 1“”9: Signal & Background ;’;‘a’:s “'295"“:_::;
CutS et )(1 03 ‘ RMS 0.1168 ‘ ‘ RMS 0.1186
i [ | Vield: 9897.8 + 14903 | e 1aw0n0
265]- 2000 e s
e SVIT +SSD =1 -
250 !
« DCA btwn. tracks = 0.06 cm I 1000 {
245[ [
« DCADO to PV < 0.1 cm : :
240 of
« Decay length < 0.2 cm 2352_ i } j[ }l }[
+ cos(6*%) =< 0.6 3 oo H wl
 pr(K,m) = 0.8 GeV/c 225:_ _2000}
20 /* STAR Preliminary| | }l
One Of114 Cutsets 2157\\\\‘\\|||||||||||\‘\\\ngﬁ\f\]-\QIlll -sooolelI'Il\\‘\|||||||\‘\\\\‘\\\\‘\\ll'llll'
3 1.7 175 18 185 19 195 2 205 21 1.7 175 18 185 19 195 2 205 21
(and Count]-ng) m;, (Kn) [GeV/c?Y] significance = 6.64 ¢ m;,.(Kn) [GeV/c?]
Statistics Significance
94k events [signal/NJ(S+B) [mass * 2-0]
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Agp(e-D0) =0

Au+Au 2007 btag

1.2

sign(e) = sign(K)

0.5

0-4j b-bbar

1/trig dN/dA) [rad™]

Signal & Background ‘

Entries 1.359463e+007
Mean 1.909

RMS 0.117

78000

76000

74000

72000

70000

68000

1.7 175 1.8 1.85

STAR Preliminary
HmWH._HMnoffmml

205 2.1
(Krt) [GeV/c?

1.9 1.95

IFIV

‘ Signal & Background ‘ Entries 1.359513e+007

Mean 1.888

RMS 0.1032

| Yield: 5491.6 + 831.3 Mean: 18605520

- Sigma: 00210

1000 %*/NDB5.2616/1.5280de 322
500

0 T - - -

-500
-1000[-

—|||||||\\‘\|||||||\‘\\\\‘\\\\‘\\ll'llll'

1.7 175 18 185 19 195 2 205 21

significance = 6.61¢ (Kn) [GeV/c?]

II"'IV

11/06/2010

Ad(e,D?) [rad]
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Au+Au 2007 btag

. Entri 2886471 H Entri 2886971
Signal & Background ‘ M’;;es a1 ‘ Signal & Background ‘ M';;:]es 003
RMS 0.116 RMS 0.1238
| Yield: 531.0 + 302.7 Vo 12604120
| + 400 — x’?NDEM.sMn.ﬂzao;es:zz
19000
A@(e-D0) = + 1.2
18000|— J’
sign(e) = sign(K) f L1 L
17000 I }L | }[ | | { [ |
16000 2001
S 1s000- /' STAR Prehmmary 400~
- [ L
£ [ —ec-cbar + ff l B
3014__ b-bbar \\\\‘\\II'IIII'III\”HO JTQI'aT IIII|II\\‘\III'III\‘\\\\‘\\\\‘\\II'IIII'
i E e 1.7 175 18 185 1.9 1.95 2.05 21 1.7 175 18 185 19 195 2 205 21
£ a0 mmv(Kn) [GeV/c?] significance =1.75¢ m;,,(Kn) [GeVic]
0.2
(I|.1:T
ol Ll

Ad(e,D?) [rad]
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Au+Au 2007 vs p+p 2006

Au+Au 2007

DOoO+DO0Bar Yields cutset15ccbharib signie)=sign{K) |

sooof—
5{:003—
4000?— ) )

+  STAR Preliminary
3000 .

g Unofficial
2000
1000?—

: . t

o Adrs 0+ 1.2 [b] Adr=mwd 1.2 [e(+b)]

A@(e-D0) =0 = 1.2
Peak position m = 1860 + 8 MeV/c?
Width of the signal 0, = 20 = 0.8 MeV/c?
Signal significance ~6.61

Ap(e-D0) = = 1.2
Peak position m = 1880 + 5 MeV/c?
Width of the signal 0, = 10 = 8 MeV/c?
Signal significance ~1.75

p+p 2006

0025 ——
E [ e-D correlation, p+p 200 GeV
= " STAR preliminary
o L a p'L!"'EJGﬂ-.'c
5 F — PYTHIA fcharm +beanty)
-l].ﬂl15_—
- N S
0.01=
0.005— ‘ +
B 1 1 1 1 1 1 1 | 1 |
L 1 2 3

Ada,D" [radl

Ap(e-D0) =0 £ 1.2
Peak position m = 1893+6 MeV/c?
Width of the signal o, = 10.8+4.2 MeV/c?
Signal significance ~2.5

Ap(e-D0) = o = 1.2
Peak position m = 1888+6 MeV/c?
Width of the signal o, = 16.0+£5.0 MeV/c?
Signal significance ~3.04
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Agp(e-D0) =0

1itrig dN/dA [rad™]

Au+Au 2007 btag

1.2

sign(e) # sign(K)

0.35

0.3

0.25

0.2

0.15

01

0.05

11/06/2010

Ad(e,D°) [rad]

Signal & Background ‘

Entries 1.368158e+007
Mean 1.909
RMS 0.1169

80000

78000

76000

74000

720001

70000

68000

+ STAR Preliminary
Unoffmlal

1.7

1.75

1.8

1.85

1.9 1.95

205 2.1
(Krt) [GeV/c?

IFIV

‘ Signal & Background ‘

Entries 1.368208e+007

Mean 1.87
RMS 0.112
1000 [ | vield: 2773.2.+ 828.2 Vo 1854972 0
X:NDEEB.OGBH.HZBO‘%\;ZZ
500 M
. |
=500
-1000[
-1500
_IIII|II\\‘\III|III\‘HH‘HH‘HII|IIII|
1.7 175 18 185 19 195 2 205 21
significance =3.35¢ m;,,(Kn) [GeVic]
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Au+Au 2007 btag

. Entries 2885373 H Entries 2885873
Signal & Background Mean 1014 ‘ Signal & Background ‘ Mean 1893
RMS 0.116 RMS 0.118
i | Yield: 315.8 + 298.1 Vo 18507520
: B XZTNDEMJSGH.HZBM‘B\;ZZ
19000 i
i 400
Ap(e-DO)=m+1.2 |
18000 1
i 200
sign(e) = sign(K) _..I Tl !
- 0 +
16000} I T
- -200— 14
15000 S I T
= 05s:1° [/ STAR Preliminary :
£ - —c-cbar i
go'sg b-bbar Ii \H\\\\|||||||||||\”n0fflq:larl '400_|||||||\\\\|||||||\\HH\HH\H||||||||
i 0.25 I 4 1.7 175 18 185 1.9 1.95 2.05 21 1.7 175 18 185 19 195 2 205 21
s 0_25_ ] \ mv(KIt) [GeVic?] significance =1.06 ¢ m;,,(Kn) [GeVic?]
0.153— I “
0.1; \F
0.055— r
o: - el

Ad(e,D°) [rad]
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Au+Au 2007 btag

sign(e) = sign(K)

[ DovDoBar vields cutsetiscebarts sign(e)-sign(<) |
sooof—

5{:00;— j\

4000%—

*°°=  STAR Preliminary
2000, Unofficial
1000

A@p(e-D0) =0 = 1.2
Peak position m = 1860 + 8 MeV/c?
Width of the signal o, = 20 = 0.8 MeV/c?
Signal significance ~6.61

Ap(e-D0) = = 1.2
Peak position m = 1880 + 5 MeV/c?
Width of the signal 0, = 10 = 8 MeV/c?
Signal significance ~1.75

sign(e) # sign(K)

DO+DOBar Yields cutset1Scebharib signfe) = sign{K) |

3500

3000

2500

2000

STAR Preliminary
1000 Unofficial

500 %
0

A= D 1.2 [nfa] Ay = o 1.2 [b{+c)]

1500

Ap(e-D0) =0 £ 1.2
Peak position m = 1855 + 9 MeV/c?
Width of the signal o, = 20 = 6 MeV/c?
Signal significance ~3.35

Ap(e-D0) = o = 1.2
Peak position m = 1859 + 4 MeV/c?
Width of the signal o, = 10 = 1 MeV/c?
Signal significance ~ 1.06

11/06/2010 SUBATECH, Nantes 27



e-D0 - Conclusions

Conclusions

« Publication on e-DO correlation in pp2006 is ready for
submission

- “The B decay contribution increases with pT and is comparable to
the contribution from D meson decay at pT 5 GeV/c”

DO peak for AuAu

- A peak up to significance ~6.7 has been observed

- The peak is much grater for the near side than away side (for both
eK sign cases)

- This result is stable
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Au+Au 2007 Min Bias

Cutset

SVT + SSD = 2

DCA btwn. tracks = 0.1 cm

DCADOtoPV=0.1cm

Decay length = 0.1 cm

Statistics
2.5M events

11/06/2010

D% + D°

Subtraction (S&B) -\PP ® MM | [+ "™ | Subtraction (S&B) -\PP ® MM | | """
X1 03 RMS 0.1313 RMS 0.1147
| Yleld 267260 i71960| Mean: 1.88462 = 0.00361
B . | Sigma:  0.01120= 0.00218
150 B B x*INDF 93.23/37 >2.52
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Au+Au 2007 Min Bias

: DD ~ MM Entri 8999371 : Entri 8999871
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Au+Au 2007 Min Bias

11/06/2010
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D°%D° = 0.78 + 0.40 (~51%)
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Au+Au 2007 Min Bias

Conclusions

« Peak exists only for the first 2.5M events (out of 10M)

- We are investigating that problem (in collaboration with KSU)

« Ongoing work on DO embedding
- First embedding ever with SVT ans SSD

- Leeds to D yields correction for the MinBias

file
Enfrisg 4503050400
Nk 1%

R¥S 0.0Dek:

« A peak for full statistics
has been observed (5.70)
which is stable with different
cuts

« DO/DO ratio - first estimate | """"""""""""""" - H
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Outlook

°* PP
- Analysis of the 2009 data have just started (Increased statistics)

 Au+Au btag

- Separate analysis for D° and D°

- Background improvement (Mixed events)
- Investigation on the physics behind the yields (EPOS?)

- Juts launched collaboration with Klaus Werner at al. and WUT
group

- Fit for the secondary vertex
- Studies in the bins of multiplicity and pT

- Analysis of the correlation with different opening angles
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