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e Physics motivations

B. Miiller, nucl-th/0404015
Charm: 1000000 -
* Is primarily produced by gluon fusion 100000 | 0QCD mass
« little contribution from gluon splitting B Higgs mass
. 10000
(see talk by A. Mischke and poster by X. Dong).
* IS sensitive to early stage of the collision 1000 —
(quark producedat T ~ i/ ngcl ~ 0.1 fm/c) 100
* has an undisturbed mass 10
* large uncertainty in pQCD 1 i | . |
* o, large u d s ¢ b
* ¢gluon PDF undetermined 5
=) 1{1 - 45 LAz pp . PLE 2358, 485 STAR d=Au; PEL 84, 232301
fOr PT < MC é E di gl.lrﬁr:-:-:?miiraﬁ:.ui% 11221; 355? E STAR Aurdiu dpreliminary]
— the cross-section is little b b bsame B FriEND: A PRI a8, s07a05
. — A MATE p+A PR 433, 23 ) -
constrained by theory "3’45 & WA gk PRASS .
. W EB53 o+, FR 433 127 e
| & HERA-B pra; PR 433, 127 L o
3L % NABO invin uratininary s 1,
10 ; ¥ i ! é If‘;]}f
i + 1000 _
© NLO: 301 Z,;7 pb :
R. Vogt hep/ph 0709.2531 "“22_
=
'—999999} = 10 NLO with CTEGEM
L | - NLO Uncertainty Bound
e -1, (from R Vogt. arXiv:0708.2531)
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v Binary scallng
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= - [ Sys. error \/Syn = 200 GeV .
;" 400 Au+Au —]
o] = Central 12% =
Zig 350 E
@] — -
© 300 — —
250 E
200 d+Au Au+Au —
— MinBias -
150} E
100 = NLO in p+p =
50 - R. Vogt [hep/ph 0709.2531]
0_ | ||||||| ||||||| | ||||||| Ll 1 ]

1 10 10? 10°

number of binary collisions Nb_
n

Charm production is a hard process: expect binary scaling.
Data so far supports this = d+Au to Au+Au.
What about Cu+Cu?
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via semileptonic decays
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ESTAH

p(e) (GeV/c)

Electrons and Muons....

Measured by STAR and PHENIX

£

?\\ c—o>et+X
: \m‘?‘;} Cc—> }J,+ + X
DO — e* + X (6.87 %)
8 | lﬂ-“ﬂh,;_j,.- """""""" DO — pt+ X
: BaNSRY”
2.4 8 4

pi(B) (GeVie). ...

4 6 B
p;(D) (GeVrc) p;(B) (GeVrc)

semilgptonic decay

e

y ¢4
o muon from heavy quark
semileptonic decay

o electron from heavy quark
semileptonic decay

(TPC, EMC and TOF)

(photonic)

¥ Straightforward using detectors with e = PID
8 Background is difficult to assess

& Limited to higher P+
& e does not reflect full D kinematics
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e Charm Cross-Section to Date

o 107 .
S 102 Non photonic electrons,
3 0 2

& 10 L20% STAR d+Au D’ Muons and D mesons
£ :g_s s PHENIXp+pe [x 1e-2]

(. M B T | 1 T T T I T T T T T | I T T T | T i
g 10°F 0 D’ 0-80% [x3000]
g 10 >6% 10° - 1t 0-12% [x250]

u* 0-80% i
e 0-12% [x250]
¢ 0-20% [x50]
e 20-40% [x10]
¢ 0-80% i
e 40-80% [12]  —

(d®N)/(2n
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O Precise measurements at low P, are
important

0 e”are weakly correlated to heavy quarks

(d°N)/(N_ 27p_dp_dy) (GeV/c)?
. / |
>
>
>
>

(fraction coming from both D and B) 10—5:_ - g?;:f\}]::é;tt l | 1 | —
- Need direct measurements 0 1 2 : 4 .
p. (GeV/c)
Cross-section measurements so far: p+p Au+Au (MinBias) | d+Au What
STAR drrlr:/::o?é D 1.26+0.09+0.23 | 1.4+02+04 |about
Cu+Cu?
PHENIX from electrons |0.567 + 0.057 + 0.224|0.622 + 0.057 + 0.160
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via hadronic decays
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RS,
Direct reconstruction

e */ / ..kb c — e* + anything
@ @) ' Cc — u' + anything
DY —» e* + anything

. DY - p* + anything

ESTAFI

semileptonic decay

Counts [10°/(5 MeV/c?)]

5_ TTTTTT T T T T T T T T T T T T T

! D°(D°)—Kx p,<3 GeVic y|<1 ] =
5? ® Event-Mixing Background Subtracted 7 o muon from heavy quark

O ressisnmisoss )\ | semileptonic decay
al- an o of & o .

p o Gt * o electron from heavy quark ¥ Direct measurement,
3 . \;emileptonic decay covers large fraction of
i ] hadronic “Direct* DO the cross-section

i s Au+Au minbias . . .

vk SuE200 GeV reconstruction 4 Large combinatorial
1# N H 4% L * (event. Mixing technique) background
o lw?wﬁﬁe%% ﬁﬁ%ﬁ%@gﬁ’ﬁ& X High precision

7 sTARPreliminary DO hadronic decay vertexing is needed
17 175 18 18 19 195 2 , reconstructed in minimum bias collision

Kz Inv. Mass (GeV/c") (uniqgue @ RHIC)
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ESTAFI

e
Direct DY reconstruction in STAR

*» Pions and Kaons are selected using the TPC
s Combine “same event” pairs = signal+background

% Combine pairs coming from different events = background
(“mixed events” or “track rotating ”)

s After subtraction = signal

ol 3

R : : E. Lo 10

512’ 70;}& SI ?‘I\I|\I\‘I\I|\I\ 11 [T 11 \_

g 10 ‘. B ok g o KT .

E: ‘ C ". .'o'l ]
W of r
- 20001 *
s_ '
i 1000[-
4: C
i 0F
2_ L
| ¥ A000F

10-1 1P(GeWc l :‘I\I|\I\‘I\I|\I\|III‘\\\|III‘\:

06 08 1 12 14 16 18 2

2

] MKE(GEWC)
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ESTAFI

Counts x 10°

(=]

th

Cu+Cu collisions @ 200 GeV

L||"'|||"||"'|"|||"||
D°+D° > K+n p_<3.3GeVic
- Rotating + Linear Background

| ) Rotating Background Subtract;d N

Gaussian+Linear Fit

Gaussian Fit

Cu+Cu minbias

4 1 Sy = 200 GeV
9 & &
N STAR Prelimin |
] | | | || | | ﬁl Ll ﬂ L1l |
1.75 1.8 1.85 1.9 1.95 2

K 7 Invariant Mass (GeV/c?)

A. SHABETAI —

~ 28 Million events used
All the statistics available
Cu+Cu « minimum bias » (RHIC run V)

¢ After track rotating or mixed event
subtraction: residual background

«* Low S/B ratio:
S 1

~y
~y

B 600
S

S + B

* Measurement only possible
because of large S (~ 150 000)
s Large STAR acceptance !

~ 4

- Challenging measurement
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YSTAR

TAR Preliminary

p+ bins

20000 — —
15000 — —
10000 — == . .
oo - DO Mass in agreement with
0 the PDG
s~ — (Mp? =1864.84 + 0.17 MeV/c?)
ool D S<p < 1.2 GeIV/c | | | | .
III I1.Bal - I1184I - I1.a5l - 1'36 I1.87I - I1.a.BI - rllﬂ-llﬁggri;ni;Ia:;lifla.‘!ri’;ﬁ;\l/n;\
= STAR Preliminary -
15000 — —
100002— —f
50003— —f
oF -
D 1.2<p =
-5DDD_I " PRI B :r | 1 1 U N SN TN ST TN AN TN TN SN [N SN T T SN N T T I_-—
_.1 .81 1.82 1.83 1.84 1.85 1.86 1.87 1.88 1.89 1.9
DO Invarient Mass (K + n) (GeV/ic?)

Pr (GeV/c)| Mass (GeV/c?) | Width (MeV) e STAR Preliminary 3
0.5-1.2 1.864 + 0.005 8.4+8.7 “E E
1.2-2.0 1.864 + 0.005 8.3+13 e =
2.0-3.3 1.850 + 0.015 12 +18 e =

D_—"— — -
I = =
A.SHABETAI - QuarkMat  *™ED’| 2.0 <p_< 3.3 GeV/c E

e 18 18 18 18 18 187 168 18 19

DO Invariant Mass (K + ) (GeV/c?)



Spectra

After corrections:
=

pd =)

o D.l_
e
33
(o]

102

pT < 3.3 GeV/c
10-3 L IIIIIILIIIIIIIIIIIII I
I L __
0.5 1 1.5 2 2.5 3 | D+ DY Preliminary
Fit using an Exponential or a Boltzmann function Pr 2
> same results (within stat. errors). dN/dy = 0.18 + 0.035
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*""Extraction of the cross-section

d C3+Cu G-pp .I:
O'NN - D X inel <
ce Cu+Cu
dy Npin R
dN _, /dy =0.18 +/-0.035 (stat.)

(glljamlggrr)of binary collisions N g::;rr)(l:u =515+10-29
(ILS]§\|5a)StiC cross-section in p+p O-irF:epI —41.8+/-0.6 mb
Conversion to full rapidity f =4.7+0.7

(Pythia)

Ratio obtained from e*e" collisions R=N Do / N o — 0.54 £0.05

STAR Preliminary: N O_Cl::lN —~1.30+0.25 (stat.) mb
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|

d c/dy In STAR

E‘l : L I L || 1 L || 1 L |:
3. — 7
— 450 %
© - 0 Sys. error \|Syy = 200 GeV 1 ° Accgrat_e baCkground
— 400 Au+Au 4 subtraction is crucial
%‘ = Central 12% ]
Zig 3501 —| < Systematic study is
S 300f 4 ongoing
250[- =
200 d+Au ,ﬁ,l:,g,::s Au+Au —
- (preliminary) MinBias -
150 E
1001 NLO in p+p E
50 R. Vogt [hep/ph 0709.2531] —
0 : L J 1.1 | | | L1 1 Il | | Ll 1 1. | | | L1l |:
1 10 10° 10°

number of binary collisions Nb_

In

Scaling with the number of binary collisions
from d+Au to Au+Au confirmed in Cu+Cu.
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e
- Summary

Today:

% The charm cross-section was measured in Cu+Cu @ 200 GeV ; ¢ =1.30+0.25mb

% A direct measurement in Cu-Cu is consistent with a scaling of the cross-
section with N, (at low pT).

s Theory: large uncertainty in pQCD calculations and data points are needed.

In the Future:

% STAR low material runs

Yo7 Uuotc Ul oolJ/oVv

will allow:
% precise measurements of the charm cross-section

* direct topological measurements of charm and of its anisotropy parameter
Va, Rans Rep

++ isolation of the bottom contributions

|
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* — outlook

% Low material run (without the SVT/SSD)
- low radiation length in run VIII
—> reduce the photonic background

*» Reconstructing the secondary vertex with
SVT/SSD in Au+Au (run VII)

% « Upgrade » for RHIC2

and especially

The future STAR Heavy Flavor Tracker

B D°— K =t

10° — -

— ———.— . .

S S R > Direct and topological
N - **++* measurements of charm
- ~-=__| and precise V,

- 100M events See the HFT poster

(1 week with DAQ1000) y Jan Kapitan |
1 | . | . | l 1 . (for the STAR HFT collaboration)
0 2 4 (3 8 10

p+ (GeV/c)
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Electron ID - TOF

11<0.03

cﬂ‘l

@ TOF measures particle velocity

@ TPC measures particle energy loss

@ The cut |1/3-1|<0.03 with TOF
excludes kaons and protons

@ TPC dE/dx further separates the

electron and pion bands

A. SHABETAI — Quark Matter 2008 Jaipur - Feb. 2008

Log, (dEdx/dEdx,, )

& & &
N

0.1

&

h
-

W

&
-

10?

10

-0

bllll\l\ll T \\IHH‘ T I\IIIII‘ T TTTTm

¥° I ndf
p_yield 7902.544 + 1607.844
p_mean -0.1904 + 0.00549
o 0.8231+ 000488

66.70 / 70

') 0.0221£ 0.00166
n_yield 22526.865+ 1615.237
n_mean -0.1331+0.00217

O 0.0336 + 0.00079
e_yield 170.548 + 15.735
e_mean -0.0096 + 0.01192
Te 0.0259 + 0.00240

0.

B 0.2 A 0.5
Log,,(dEdx/dEdxg, , .)




s Electron ID - EMC

@ Charged tracks selected by TPC

@ EMC Tower hits association with TPC tracks required
@ Momentum/Energy ratio is cut to be around one for electron candidates

@ Shower size measured by Shower Max Detector (SMD)

» Small shower size for hadrons L2 T T AU+ AU OS%
5« P (GeV/c) <7

------- electrons
............. pions

SELEERY protons and kaons
total

coun

» Large shower size for electrons "0

@ Both inclusive electron yield and hadron
contamination obtained from Gaussian fit

100

e 3 e " -
D Skt it MO S S A S S

45 5
dE/dx (keV/cm)
electrons
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s Muon ID — TPC + TOF

?Dn _I LI T TTT T TTT T TT | TT BG1 ?21 'E 50“ [T T TT | T TTT | T TTT | T 17T | TT BGz1 2,5 'E T TTT | T TTT | LI |
L Entries 10627 | 5 C Entries 11344 | S i — All Muons 8
C Mean  1.587 {3 450 0-12% Au+Au Mean  1.55 8 250 !
600 = RMS 0.7758 ; r RMS 0.7821 ; HIJING Pi _— 4
— . . = _ 10 to Muon. =]
E ] & 0o STAR Preliminary 18 [ ]
500 :_ ] 150 f_ _E 200 __ s M uon from Charm _:
E 300 f— _f B :
400~ - 1 sl —
¥ 2501 m E 0.25<p;<0.27 GeV/c -
300 E 3 i i
C 200 : + 1 100 —
200 ().17<p,<0.21 GeVie 1 'F : 1 ]
17<p<0. eV/c : 0.21<p;<0.25 GeV/c 1 )
100F 4 sl _
100 — " L E
ﬂ L1 11 | | T | | | T | | L1 11 L 11 T ﬂ : 111 | 111 | L 111 | I I | : i — ! E ﬂ 111 | 111 | ' Lol il L e
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
dca (cm) dca (cm) dca (cm)

D’ — 4" +anything Branch Ratio: (6.5 + 0.8)%
@® Muon and pion bands slightly separated at low momentum in TPC

® TOF can further help to identify muons in mass? distribution

® Backgrounds are mainly from nt*, K*—u*+v* decays, can be subtracted from DCA
distributions = charm decayed muons!!

|
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s " Photonic Eac!grouna

Yy conversion Dominant source at @ For each tagged e"(e”), we select a partner e
n° Dalitz decay } low prp (e") 1dentified only with the TPC and calculate
n Dalitz decay the invariant mass of the pair.

Kaon decay @ Combinatorial background reconstructed by
vector meson decays track rotating or like-sign technique.

@ Photonic background is subtracted in a
statistical manner: Nphotonic = (un_like —
rotating)/bkgrd eff

-y
i (=]
=]

' I ' ' ' " | " ' ’ ' | ' ' ’ '
LO<p <12 0-80%

— invariant mass of e'¢e”
— track rotation
[/ phtonic background

y (cm)

30

20

10

s:lllIIIIII|IIII|IIIIIIII

STAR Preliminary
uﬂ 0.05 - . U|.1 — I(].‘IIS —
Mass (e‘e’) (GeVic?)
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e
s Non Photonic Electron Spectra

10 —
10 STAR Preliminary
) q * PP @ AutAu0-5% (x1000) @ TOF non-photonic electron spectra are
S 1 g » d+Au v Au+Au 10-40% (x100) . C g
T E - o AutAu40-80% (X10) measured in p+p, d+Au, Au+Au minbias, 0-
= 10 N T 12%, 0-20%, 20-40%, 40-80%
2107 { To e
S 107 4 g To s @ EMC non-photonic electron spectra are
£ 10 : m ) . ) Yoy, .5 measured in p+p, d+Au, Au+Au 0-5%, 10-
E10°F 4%, ea Treg 40%, 40-80%
(l:\-l: 6 = K m @& L ¥
< 10°F o w0 Ve, l ,
o 07k T w T PR @ Non-photonic electron spectra measured by
z 0® ® T, T TOF and EMC are consistent with each other
— E b el .
ol S =200CeY | *= e i by proper N,,, scaling
10 EE NN (e++e- ok . - m W
10" Non-Photonic = “gp "
0-11_|I\|‘I\II|IIII|I\Illlll\|II\I|IIII‘I\\Illlll*l*l&
0% 1 2 3 4 5 6 7 8 9 10
pr (GeV/c)
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Combined Fit

%

;

b
|

CL 1 T 1 | L | L | L | L O i i .
ORI  D'mAwsan[ds] . DY e*, u* combined fit
:-" = N % in d+Au [x2x10° —
3 [ owewn Fmemtsal -
G 10°5F - pleeta o< imAwAumin 2 ] Power-law function with parameters
= | Pewertaw A 4 in AutAu minbiss . dN/dy, <pt> and n to describe the D°
L") % in Au+Au central |
2= oA Anemm RS spectrum
- e | : .
E:l- B 0 e : @® Generate D’—e decay kinematics
N 10 Fh,., KR Systematic Error | according to the above parameters
v - P —
= 5 w o 1
S . E Vary (dN/dy, <p:> he mi
= [ e : @ Vary ( y, <pt>, n) to get the min.
N . . L - 2 ' 0
J ol "-... o R v? by comparing power-law to D
- q e LR 1 data and the decayed e shape to e*
I q? D'--i?,.,@ . - ? and p* data
s Vg g T . ,
- QD[FG ...... * el o @ Spectra difference between et and p* ~5%
1071 ., ; - (included into sys. error)
© STAR Prelimina R .
Itvtinn irivhier s AT R R ® Advantage: DY and p* constrain low py
0 1 2 3 4 5 e* constrains higher p;
o (GeV/c)
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e
e The charm cross-section

p
A
0o(S,m?) => dx,dx, -
i, j m
Hard scattering  Parton Distribution Corrections
Functions (PDF)
minimal . .
N [\ILO QCD properly extracted Simulation (MC)
Calculation: resummations NP fragm. of decay
I N | 10 i

NP fragrm. decay

& —" L e

| For predicting total cross

sections one can stop here

Experlment : pQCD + PDF  Fragmentation Functions

NLO: 301 *1% b

R. Vogt hep/ph 0709.2531 dog do é /

= D
FONLL: 2564_?32 pb dpr dpr
M. Cacciari et al., PRL 95 (2005) 122001 \
| I non-perturbative
A. SHABETAI — Quark Ma fragmentation

Measured (differential) NLO (+NLL) (usually extracted

i . +en
Cross section calculation from e+e- data)
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W Cross-section — How well is the calculation constrained?

- Energy Example:
- Charm quark mass (m,)
- L i - r 2
- Scales FONLL: P = g = 1= \/p% +mz,m. = 1.2GeV /e
Mg ragmentation scale PYTHIA: CTEQ5M1, MSEL=1
-mg : factorization scale )
-a. . strong coupling o NLO: MRST = 2me,m,= 12GeV/c*
- PDF used
- Fragmentation Functions (FF) non perturbative inserted in a H. Wahri and C. Lourenco Jphys &
perturbative calculation NuclPart Pliys 20.(2004)312
3
g 10 UAZ p+ff, PLB 236, 485 E1u E
== - W MUCN cosmic rays, NPE 122, 383 = . pp — cc
- — FAMIR cosmic rays, NPB 122, 3532 T A N
=5 -~ & STARd+AU PRI 92 0RZ301 - o y
=] | m PHENIX p+p PRL 57, 252002 HE:-U .
M PHENIX AutAu; PRI 88 152303 — LT | i
3| w  NAIZpiA PR3 27 . | L
107 E E76% p+A; PR 433, 127 =7 = — .
— A NATGp+A PRAS 127 - - ,-""'df >
=W NA2T pA PRA33 127 — CTEQEL (2002)
T m ET43psA PR433 127 _ = - 1 (]2 ] MRST -4 (2001)
| e EES3psAJPR435 127 -7 H,a-""f 1 3 CTEGED (2002}
H :Egﬁﬁ__ﬁﬂgi’ff ] MRST 2001 LO
1[]2 C= A NAGO InHIn SQM2007 i CTEGEM (208 ]
: : 3 ~
10 4 104
= NLO with CTEQSM (R Vogt) ]
N NLO Uncertainty Bound (Irom var. in m, ) ]
B il ]
JI L a' | | | l | L | 1 | L | | L1 |
10 10° all x
Vs (GeV) 1 :

20 40 ©0 80 100 120 140 160 180 200 220
s (GeV)



T
# T How to compare measurements to calculations ?

Using QCD (and pQCD) : To make an accurate comparison, one
- Heavy flavor cross-section can be correctly predicted should:
- Differential cross-section (as function of momentum, - Use dedicated theoretical tools
rapidity or energy...), requires « adding a minimal, (FONLL and now NNLO)
self-consistent and universal set of non - Use adequate parameters (mass
perturbative input parameters » renormalization and factorization scales,
Matteo Cacciari coupling), Partons Distribution Functions
ISMD 2007 (PDF) and Fragmentation Functions (FF).
- Minimize extrapolations and
8 10°E v vopr e s deconvolutions between
— - u MUON cosmic rays,_ NPB 122, 353 T 7]
23 [ o StARawAr PRLOA OG0T T measurements and theory
o L = PHENIX p+p; PRL 97, 252002 ot
ol NAspea pRAas dzr e T
100F 1 s - - If and only if all those conditions are
I v NAZ2T p+A; PR 433, 127 . i R T S-S R R T S
- o Cota A PR 4a0. 127 i satisfied, a guuu agreement between
A :E?a“pfiﬁ*’siiﬁ‘”’%%” ] measurements and calculations can be
107~ 4 NAGDIn+in, SQM2007
s - reached
10 A
- NLO with CTEQEM (R Vogt)
-/ NLO Uncertainty Bound (from var. inm_, u_, p_}
1 1 ’/ | 1 1 1 | Ll | | 1 | | 1 L1

10? 10°

r -
N's (GeV) pur - Feb. 2008



ESTAFI

PHENIX VS. STAR

A. Suaide QM2006 (nucl- ex/0702035)

107 :

= —— STA]L C:}mbm&d at I'.-I:EE

- gt =lectrons and D-mesons
1 G_l _ - Plrepyw W Saa-+—fw deia
107 -
107 =
107 -
1077 : : : : :

LR L it 1. 1.5 2 x 2.5 =

P, [Ge'W/c]

- Spectra shapes are the same.
STAR and PHENIX are seeing the
same scaling with Nbin.

-The value of the cross-section

Is not the same (factor 2 to 3)

- STAR and PHENIX are both above
FONLL predictions...

A. SHABETAI —

c"mlwru (ub)

N
o

do

2 STAR d+Au
¥ STARA
A TAR Cu+Cu (preliminary)
400} ' PHENIX Au+Au ]
— = PHENIX Au+Au minbias
® PHENIX p+p —
300} ++ * J+L ~
200 | % o -
el i T T
% R o y
a0~ Jr NLO pQCD n
o | | | | |
0 200 400 600 800 1000
Number of Binary Collisions N in
STAR PRL 98 (2007) 192301
= - - p|+p / FONLL (tl’lmse da'ta) T L T eONL uncena:nty .
= - Py STAR (PRL 94 (2005) 062301)  ----- FONLL c/(c+b) T
8 - o PHENIX (PRL 97 (2006) 252002) .. FONLL b/(c+b) -
o — p—
2 '%F ,% z}ét‘ EL E
© i [ [ | . T < I e .
L R ETT
B o o % i
1 — 1 .
1 0 s 1 o 1 1 1 | ’
(o] 2 4 6 8

' 10
P, (GeV/c)

—>Disagreement but
let’s look at the R, ...
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B Raas (€7) from d+Au to Au+Au central

® STARAu+Au 0-5% [PRL 98, 192301 (2007)]
A PHENIX Au+Au 0-10% [PRL 98, 172301 (2007)]

Dead cone effect

not observed ...
(non photonic e)

0 2 4 6 8 10
P, (GeVic)

Raa Inagreement between STAR and PHENIX
—>|s there a normalization issue?

/00000000
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- “cuts

Primary vertex -30cm <Vz<30cm
P—(tfack) - = p = 0.3GeV /e
pr (track) pr > 0.2GeV /e
nFitPts = 22
Global DCA =< 1.5 cm
Pseudo-rapidity 7 (-1.1)
Pair rapidity (-1.1)
T (-1.8,1.8)
T (-1.8,1.8)
10° He e

l'l.nhr_l_nf avents
=

10F

i

10

0 50 100 150 200 25

Reference Muliiplicity

0-60% selected
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» PID

‘ dEdx-momentum Space Distribution of Used Tracks |

E
o 14
=3
O
- B
x 12
T L
i B
T 10—
8
6 T
g 1.2<p;<1.4 GeV/c
4 -
: Fas
0_\.Ll.l{llllti\ll I\III‘JI I\‘III\‘\I\ I‘III\ 0 0-5 1221-5
0 0.5 1 1.5 2 2.5 3 3.5 4 Massz(GeV/c )
Momentum [GeV/c]
y “"":"r'l'f"""Fﬂ.WF"ﬂ-l"lmr E
o i LN |
- At I
C II‘I‘I IIII ‘I 1 III 1 ! 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I L 1 1 1 I 1 1 1 1 I
0'60 0.5 1 1.5 2 2.5 3 3.5
p (GeV/c)
[ | ob o o Lo Lo b b Il L |
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study iciency

Num_d0 ‘ Entries 38325

Mean 1.862
- RMS 0.03134
9000 —
B %2 I ndf 8.877/1
8000— Constant 9114+ 78.8
C = Mean 1.862 + 0.000
L 7000 Sigma 0.02147 + 0.00031
ig R LRI R * ................ 6000 ;_
C 5000[—
23 S =
- 4000 ]
u 3000 . l
L L o B
L 2000—
T 1 PP 1000 - -
: 0:|| | |||_.¢.-~|-'-||||||||+|—-r--..|_|.| T R AT B A |
C 1.5 1.6 1.7 1 1.9 2 21 2.2 23
ﬂ.iﬁ __ .....................................................................................
r Moan x 1733
r ‘ A0, Meany 0002223
{LE“_ R L R LA e
{Lia __ .....................................................................................
D221 s
Cov oo b b v v by

0.5 1 1.5 2 2.5 3
Pr
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CPAarmmnaricnn hothwiaon myvinont mivina and trarl ratatine
lllipalilovUll DTLVVWCCTI]T TVCTIILITIIITALNITLIIY aAallu LIAUN TuLlalllily
T _b_ =  sélection des distribution
N \ sélection des : = ! : paires reelle
TC G"eneme"t (n— 1/ T‘ oo
p I Al > bnfﬁ bn75 bnffl b n-3| b n—2| ‘selecuon des | distribution
Flow effects? e e
‘ ; e A 56| A p-j) n4‘n3‘n2‘
X mise a jour du réservoir
\f_ T ;)_ = | " sélection des distribution
! a <> n |
= sélection des ! u | paires réelle
K @éﬂeme“t (“)) l ,:md ‘: e } ]
- o > bn75 bnffl bn73 b n—2| b n-1 ‘selecuon des | distribution
| paires. mixée
H A5 5 A n-4q n3‘n2‘nl‘
5 degree
Rotations 200001
- Event Mixing
20000 — Rotation
Flow effects? =
10000 s}z +
©
o .
Only one 180° Rotation 10000 % % +
ES
larger stat error P
1 :I 1 1 L 1 | 1 1 1 L ] L 1 1 L l 1 L 1 1 l 1 L L L
(more background fluctuations) b L L ks L )
Invariant Mass (K + m) [GeV/c?l
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o Eomparlson

Gausstan Sigma Widths:
ot=03t0 1.3 GeVie: 0.0153678 +/- 0.00572157 GeVie

t=131023 GeVie: 00236813 +- 0.00567134 GeVle
ot=3 31043 GeVic: 0.0244258 +/- 0.00836235 GeVle

obtained using
5 degree
Means: Rotations
ot=0.3t0 1.3 GeVic: 1.64149 1/- 000683789 GeVic"2

ot=1.3t0 2.3 GeVie: 1.84372 =/~ 0.0086616 GeV/e™?

ot=23t03.3GeVie: 1.83005 +/- 0.0105118 GeVle™2

A. SHABETAI — Quark Matter 2008 Jaipur - Feb. 2008



e Normalisation
Normalisation factor. as a function of the mnvariant mass:
IDreal
o = _ ; |
I Dmix (with o ~ | 1f rotating

with only | rotation)

Then make the difference in order to substract:

Dfinal = Dreal — a.Dmix
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Systematics

lllf\l\ll\lﬁ | a2 N VoW 'Y Vele
uliuci proyicss

*» Background subtraction method

1 versus several rotations / event mixing (and normalization)
- Flow effects?

“* Range of the Invariant mass fit

¢ Function used to subtract the residual background

(15t order polynomial versus 3 order polynomial)

% Bin width

% Cuts (& PID)
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W Data correction

“*Efficiency
“*Number of events
“*PID

¢ Branching ratio

“*MC Temperature correction
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