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As an introduction

e Phenix primary goal is the study of the quark
gluon plasma, through A+A collisions

e Need good references from...
p+p and d+A collisions € this talk, outlining:
— Open charm and beauty in p+p collisions

e From single electron aty = 0, single muon at y=1.7,

. | .
M P N N —~ M [

* From dielectron, e-h and e-pu correlations...
— Quarkonia in p+p collisions

e J/U, P’ and Y at y=0, J/P at y=1.7, J/ polarisation
— J/U in d+Au collisions
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lepton”

Single leptons, dilepton correlations, or hadron-lepton kinematics

OPEN CHARM AND BEAUTY
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— Total heavy flavour —

from single electrons

-
Q

Subtract the cocktail of & [, pupoe serzsxaramocey (@
known (measured) S o
c « PHENIX data
sources. o 10° FONLL (total)
. % 10° — FONLL{c — e)
— nt® and n Dalitz decays, o FONLL(b— ¢)
. W qg= T Ne, T FONLL(b—c—€)
conversion, etc. . S
Crosscheck by inserting
a converter
Agreement with FONLL K "'('b)—é
o . E'Z.S _;
calculation, with % 3
uncertainties s 0
' E]

o
-
R
W
=
|
=1
=
(]
2]

iy
D o}
(]
<
1]
—

Charm xsection derived:

0cs = 567 £ 57 + 224 b
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Open heavy flavour

separate b contribution

2009, April 27th
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A. Dion, QuarkMatter09
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e e-Kinvariant mass per
electron is different for

c and b decays

e-K(NO PID) reconstruction

DO ——> |epton- -

b/c+b from e-K correlations
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S5 1 15 2 25 3 35 4 45

M, (GeVic?)

] 7
Electron p_(GeVic)

Contribution
from b large
above 4 GeV/c

arXiv:0903.4851, submitted to PRL
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Together with
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provide individual
b and c spectra

arXiv:0903.4851, submitted to PRL
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. dN/dm,, (c*/GeV) IN PHENIX ACCEPTANCE

1N,
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o _{ub}

(=5

——0 c and b cross sections O———

o.. and o, from single electron and dielectron agree with each
other, and with NLO pQCD
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E
- L] run 5 single mu y=1.65
ﬁ FOMLL total y=1.65 (electron)

e Use vertex distribution
and stopped hadrons to
control backgrounds

——— FONLL cham y=1.65 (glectron)
e —  FOMNLL bottom y=1.65 (electron)
e Wy Q --------- b+ uncertainty y=1.65 (electron)
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Midrapi
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* Long awaited golden _,,
channel for heavy £ one
flavors gusj

e Angular correlation> zﬂi

e Proof of principle for
future charm cross 0

002

section (intermediate
rapidity)
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T. Engelmore, QuarkMatter09
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ha

J/U vs pyandy, J/Y polarisation, Y’ and Y, J/U in d+Au collisions...

QUARKONIA
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T J/W versus rapidity =
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C. da Silva, QuarkMatter09
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e Extended p;

C. da Silva, QuarkMatter09
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A<0 longitudinal
A>0 transverse
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— J/W polarization
dN
= A(1+ Acos?(8
0.5 —TT—T—T—T—T—T—T7T——T—TT
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03 i ~ " (p=0-6GeV/i) '
e ™\ |(30©) Lansberg, lyl<0.35
T T
0.1 ~J i
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0.1 ~_ -
0.2 S.o AR
0.3 (in the helicity frame) 7
Sfprp o dyats=200GeV
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P (GeV/e)

M. Donadelli, PANICO8

e New colour singlet
model + s-channel cut
(off shell charm quarks)

— Adjusted to Tevatron
e working well for:
— rapidity and (low) p;
— polarization at y=0
e |ess (=20) for:

— Polarization at y=1.7

Habersettl and Lansberg

PRL100 (2008) 032006
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Other quarkonia @ y=0
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e |’/ ratio
— Of the order of 2%

— No strong p;
dependence

/- Feed down to J/Y A

=8.6+2.5%from Y
<42 % (90 % CL) from ¥

~1to4 % fromB
J

-
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glabal errors = 10%
\s=20¢ GeV |y|<0.35
- pip — J/y

- pip -y’
_‘-"V'—'
PH ENIX
PRELIMINARY
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| -5~ HERA-B Vs = 41.6GeV
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——  New: Upsilon @ midrapidity &

WV

kY= PHYENX PRELIMINARY
Z PP V<035 N5=200 GeV

e 12 unlike and 1 like sign :
pairs in [8.5;11.5] GeV/c? i

2

0

Y (as+25438)

e Background < 15%
— (1.6 counts)

— Drell-Yan and B decays 6T Y e 12 15 16
. . e*e invariant mass [GeV/c’]
e Derived xsection: S [ vowni0 CEM GRY9IIHO X
&, F0" = Vgt NLO CEM MRST
"—¥— STAR prelimina
B dU —_— 114 +46 b ‘I%I\ :+mﬁplxwdmgm
a_ - —45 P S PE Y(IS+2543S)
Y /ly|<0.35 § |
S
... follows world trend s 1
gg -
v’ 10
Ns [GeV]
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—0 J/U in d+Au collisions

: At RHIC’ We eXpECt tWO T IXITIOI.rOIQII LA DL L lxllzlcl)1010|:13
normal nuclear effects:

....,.,...._____=|=11% Global Systematic
— Gluon pdf modification, RN
various models...

— J/Y absorption on

=
me
”

nucleons (o,,.) E
e As an example, a fit to %] exe oas -
data assuming the EKS o g™ 0:1,2,8,8 M (t0p 10 bottom) -
shadowing scheme 2 | _I"""'I‘"u--u-l-ﬂ-'s"lﬂ'b o
e Large uncertainties 2 4 0 1 2 3

Rapldity

>2mbono
abs PRC77 (2008) 024912
Erratum: arXiv/0903.4845

2009, April 27th
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—0 J/U in d+Au collisions

e Analysis of run 8

— (30 x run3) -
o d+Au\E,, = 200 GeV
— Allows more bmnmg 7E-:11% Global Scale Uncertainty

of-10-60% EPSO80 =0,1,2,3,4,...15

— R¢p for now (systematic
cancelling out)

— Ry, underway...

N 0-20% / N 0-20% ’ ;:42;: Global Scale Uncertainty
RO—ZO% inv coll '
cp N 60-88% // \j 60-88%
inv coll

<,

C. da Silva, A. Linden-Levy, QuarkMatter09
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——®  Other quarkonia in d+Au ? .

Work in progress...

AN/, (log scale)

J’ from dielectrons Upsilon from dielectrons and
dimuons...
[
o — unlike sign spectrum
:. W :++ —— like sign specirum
.\\. R s
v o Tyt
.vwmﬂ“.‘m .'-. s lt,
- .. . m‘ d Subtracied M ;peﬂtlln ' m “ =
| | L, | | | ”’# ” wlEs
0.5 1 15 2 28 M
M,.(Ge\ﬂc') paire
Y- —+—+
| +, T
: + T .
= RHIC also providing p+p e . t ]

collisions @ 500 GeV this year
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As an outlook...

e All of the above are 5
. . e Nuclear modification factor
|mportant Inputs to A
# PHENIX, Au+Au, |y|=[1.2,2.2],+ 7% syst.

understand the quarkonia [l grewcum e

. . 0.8M  NABO, In+In, 0<y<1, + 11% syst.
suppression Observed N - [0 NA38, S+U, 0<y<1, + 11% syst.
Au+Au collisions @ RHIC, o #{%
which is indeed puzzling: = "

— Why are J/{ more 0.4 % E 5 @ 3
suppressed at forward ! g ; @‘?‘
rapidity? 0.2 @

— At midrapidity, why are i

'II||||||||||||||||||||||||||||||||||||||
they suppressed as at % 50 100 150 200 250 300 350 400
lower energy? Noart
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BACK UP SLIDES
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Upsilon in Au+Au

10 PH ENIX PRELIMINARY
Al ptp @ Ns =200 GeV

lv|<0-35
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i 1 I Y
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LN
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CJ\

e R0 <0.64 @ 90%
—In [9.5;11.5]GeV/c?
— Whatever it is...

Q
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= 10

10?

10

}

-
(=]

Probablllty

t
i

PHENIX preliminary
Au + Au at \[s =200 GeV

8 e'e
—&— e'e’ + e

O  e'e mixed

PHENIX preliminary

Raua, < 0.64 at 90 % C

L

02 04 06 08 1 12 94 16 is
for m,, €[8.5,11.5] in (GeVIic?)

R

AuAu
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Single electron cocktail

p+p at\s = 200 GeV (Run-5)

p@\JE 200 GeV (Run-5) ,
F1ﬂ2III ||||rrrr'llll:rrlrfrrrFEF.’FI;III‘}“I,FIll :"!:10' T IIIII]I]I1IIllllrlrlllllilIIIIIII[IIIIIII
2 1ol i & 10° cocktail: (e"+e’)/2
; . = Jiy — single e
A 1 wta"' {E*'FH}I{Z (% o-ﬂ Y —+ single
g 1 | 4
i ='n — "\"!E : e F N | Drell-Yan — single &*
, -' :fm* Srsif Th =10 —— — Total Cocktail - without Jiy/Y /D.Y.
E ﬂ'_’ [’#9 7_;3' & TululCu-.:kluil-willldfq.n"f.fb.‘f.
""" i =10
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: 2107
r .!i.u- n' |I1"| m-_'_..'
iwﬁeéanddmrlel} 10°®
”:‘:iu H, tt}r1]||t Lm%ﬂ 10‘9
o Ig 10
. ..nfﬁe%.sma. - 10
10"
17
216 —
§1.5 —
14 —
: : : £13 —
1']-13 Lrbelien Lur.|.|.|.|..Lt_lr[::n[rrrrirrrlhnr':i”r 51"1' —
0123455?39“?10 1 9 10
P, [GeV/c] P, (GeVic)
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e-h correlations

e-K(NO PID) reconstruction  hadron p, 0.4~5Gev/c
PP PUE i et s A it SRS P e_K no Pld
% - data electron p_3~4Gevic ]

T
[T
% ] r (a) 1 (b —} data electron p_4~5Gevic 1
- - -- simulation(charm € : . L i
_ 0.1 _ : ( ) T --- simulation (combination of |
I » simulation(bottom) T .. = c—ethadron from jet) ° . o
Z (= 0.08— — simulation(charm+bottom at _|_ P . -
< |a™ 1
. measured b—el{c—se+b—e)) |
w 4
~|_F0.08- —
=

pairs
e Subtract like sign pairs

o

\P|||| ....... \ ;rl:

o b b b b b bt b 1l
5 1 15 2 25 3 35 4 4-52 05 1 15 2 25 3 35 4 45
M, (GeVic?) M, (GeVic?)

e Tagging efficiency for c
B Ny, Nesiag+ Nosiag ~ @Nnd b from Pythia
€data — N =

e(non—photonic) Nesse + Npsse

Np_se // K*

DO ——> |epton-
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dN,,, fdcos® [arbitrary units]

J/W polarisation

dN,,, /dcos@ [arbitrary units]

dN_,, /dcosB [arbitrary units]
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