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PAC requests and comments

* There are typographical erorsin theyield table on slide 22. Therewasa
RHIC 1Y yield that was wrong.

 Fixed in the posted version.

* We were asked to make clear what heavy flavor measurements require
and can make use of RHIC Il luminosity (ie. use triggers).

e Summarized in two later dides.

« We were asked for estimates of the py reach for open heavy flavor
availlable with RHIC Il luminosity.

e Provided in alater dide.
* We were asked for yield estimates for R2D (the proposed new detector).

Provided in alater dlide.

« Miklos wanted a better justification for open heavy flavor requiring
RHIC II. Aside from B - Jy, we know that we have not made this case
very well yet. We are working on it. See some comments in the last dide.



Quarkonium measurementsrequiring RHIC |1 luminosity
(TheY yieldsincludethe 1S, 2S and 3S states)
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PHENI X dielectronsin |n| < 0.35, dimuonsin 1.2<|n| < 2.4
STAR dielectronsin |n| < 1.0, J/Y trigger 10% efficient



Open heavy flavor measurementsrequiring RHIC |1 luminosity

Signal RHIC Exp. RHIC | RHICIII Measurement

B—-J/yy— ee PHENIX 40 570 bottom R_AA vs pT and y
B—J/yYy— pu  PHENIX 420 5700 bottom R_AA vs pT and y
B—J/Y — ee STAR 190 2500 bottom R_AA vs pT and y

PHENI X dielectronsin |n| < 0.35, dimuonsin 1.2<|n| <24
STAR dielectronsin |n| < 1.0, J/Y trigger 10% efficient



Open heavy flavor p; reach with RHIC Il luminosity

(Needs more wor k) Both STAR and PHENIX have heavy flavor
semileptonic decay spectrafrom Run 4 Au+Au data. The STAR data

appear to extend to ~ 7.5 GeV/c with good statistics. PHENIX has J
gpectra that extend beyond 5 GeV/c with good statistics.

RHIC |1 will produce about 2 ordersof magnitude (X 75) more
Integrated luminosity.

« According to FONLL calculations of py distributionsfor D - e and
B - e by Ramona Vogt, thiswill extend the p; reach by ~ 5 GeV/c.

 The same calculations indicate that the py distributions for D - K1t
will be extended by ~ 5 GeV/c. No trigger existsyet! No guar antee.

* A simple extrapolation of the existing Run 4 PHENIX J/) data
suggests that the py reach will increase by ~ 3 GeV/c.

Theincreasein integrated luminosity per run from RHIC | (> 2008)
to RHIC Il will be smaller, effectively about x 14.



Yidd estimates for R2D

Signal Experiment RHIC | RHIC I Measurement
JIP — ee R2D 56000 4300000 v2& R AAvspTandy
JIP — pu R2D 56000 4300000 v2& R AAvspTandy
' — ee R2D 10000 77000 R_AAvspTandy

Y — MU R2D 10000 77000 R_AAvspTandy
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Y — Ul R2D 5100 39000 R _AAvs pT andy
XC — ee R2D 86000 670000 R _AAvs pTandy
XC — UM R2D 86000 670000 R _AAvs pTandy

B—J/Y — ee R2D 8700 67000 bottom R_AA vs pT and y
B—J/Y — pu R2D 8700 67000 bottom R_AA vs pT andy

Dielectron and dimuon measurementsarebothin |n| <3



Comments on work to be done

We have estimates of quarkonium rates that we think make a good case for
RHIC Il luminosity. Thereis still work to do on signal/background

estimates but, except for the ¥, we do not expect alarge loss of
significance due to backgrounds.

For open heavy flavor, B — J/) measurements are very clean
measurements of bottom production, and they are not feasible without
RHIC I luminosity (except in R2D, which would cost more than the
luminosity upgrade).

But we still have some work to do on other open heavy flavor
measurements that require RHIC |1 luminosity. We still need quantitative
estimates for:

« M easurements that separ ate open charm and open bottom and give
usindependent R, and v, measurementsfor them.

« Ratesfor jetstagged with heavy flavor.
And we need to understand if there are electron ID issues at high py.



