v2 and Raa of non-photonic single electrons:

Which restriction do the current measurements pose
on the production of charm, beauty and Drell-Yan ?

Frank Laue (laue@bnl.gov)
Brookhaven National Laboratory
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The Promised Land
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Calibrating our Probes:
(using ptp collisions)

Measure Charm+Beauty production (non-photonic e spectra)
Measure Charm Production (hadronic D-Meson decays)
Beauty




Charm production
Halbln Zhang, SOM 200
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Extracting Beauty Yields

-2

A EMC primary p+p

® EMC primary d+Au

M. Cacciari, P. Nason, R. Vogt
PRL 95(2005) 122001

Pythia D->e (STAR parameters)
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scaled up by a common  important, dominating
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X-raying the medium

Now that we have a calibrated
probe, let’s shoot it through the
medium.
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X-raying the medium
M. Djordjevic, et. al. nucl-th/0507019
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H O STAR EMC prel.(0-5%)
O STAR TOF prel. (0-20%/dAu)

® PHENIX prel. dN,/dy = 3500
b+c—e —

— C—€

0.6

0.4

J ~
- ¢
N —
- S
Ny’
0.2 [ ? O

0 | | | | | | | | L [
0 1 2 3 4 5 6 ! 8 9 10

Transverse momentum P, (GeV/c)

No room for beauty at all. dNg/dy about a factor 3 higher than
expected.With dN4/dy=1000 suppression should be even weaker.
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X-raying the medium

N.Armesto. QM2006
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Again no room for beauty. The “canonical” g=4 GeV?/fm value

should produce even less suppression
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‘Beauty is no quality in things
themselves: It exists merely in the
mind which contemplates them.

David Hume (Scottish philosopher )

Well now, If this Is true, then can | can
calculate the beauty yields myself.




Calculating the beauty
X-section




RaA VS V)

Hees,Greco,Rapp, PRC 73,034913 (2006)

— 20
: g ;eggg O?f00475 GeV) = ¢, reso (I'=0.4-0.75 GeV)

o—e b, reso (r_o 4-0.75 GeV) e—e ¢, pQCD, 0. =0.4
=—a b, reso (I'=0.4-0.75 GeV)

Au-Au +s=200 GeV (b=7 fm) - m N

Au-Au +s=200 GeV (b=7 fm) _ W
I 5 1 > 3 i .
p; [GeV] p [GeV]

Charm could pick up Measurements of charm pT

_y ) spectra and elliptic flow may
elllptlch:;\i/uf;om the give us hint that the partonic

matter might be thermalized

Charm Raa goes hand in hand with charm v;
(we saw charm suppression)

Beauty is not flowing, no matter what !
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NCQ Scaling for v,
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Non-photonic e*
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Modeling v,

(the need to extrapolate to hight pt)
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J

Expected non-photonic v> distribution
from flowing charm
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Comparison Data/Charm v, Hypothesis
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Comparison Data/Charm v, Hypothesis
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Constrains on Electron Production from
Semi-leptonic Charm and Beauty Decays
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Multiply with your favorite non-photonic electron
spectrum to obtain b—e spectrum and hence b yields. g
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7
Beauty Yields from the non-photonic Q
electron vz analysis

Hot Quarks 2006 , Frank Laue (laue@bnl.gov), Sardinia Italy, May-20th 2006
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Summary

Neither the production of heavy
flavor (p+p), nor its energy loss in
the medium is understood.
We do not have the well
calibrated probe we were wishing
for.

Assuming NCQ scaling for v,, and
attributing the difference between the
measured non-photonic electron v2 and the
its expectation from semileptonic charm
decay to beauty, we obtain c/b ratios
roughly in expectation with FONLL
calculations.




