RUN 11 RHIC MACHINE/EXPERIMENTS MEETING

31 May 2011
Agenda:

* Vs =200 GeV AuAu progress
* Update on 250 GeV integrated Lumi



Run 11 Plan based on PAC recommendation/ALD Guidance and available funds
5/31/10 update

* 3 Jan, Begin cool-down to 4.5K

* 8 Jan, Cool-down to 4.5K complete in both rings, preliminary setup begins

* 24 Jan, 1 week Ramp-up with 8 hr/night beam to experiments

11 Feb (machine and ~experiments), begin ~10 week physics run (Vs = 500 GeV pp)

* 7 Mar, cryo troubles, extended maintenance, 0900 hrs till 2000 hrs 14 Mar — lost 7.5 days

* 17 Mar, power distribution problem, extended maintenance, 1930 hrs till 0315 hrs 20 Mar —
lost 2.3 days

« 18 Apr, end 9.4 week physics run at vs = 500 GeV

* 18 Apr jet target polarization measurement at injection (<5%)

19 Apr, short maintenance followed by setup for Vs = 18 GeV AuAu
23 Apr, begin ~1 week physics run (Vs =19.6 AuAu)

e 2 May 08:00, end 1.3 week physics run at vs = 19.6 GeV

* 2 May, begin setup for Vs = 200 AuAu

* 5 May, begin 2 day Ramp-up with 8 hr/night beam to experiments
6 May 11:37, begin ~8 week physics run at (Vs = 200 GeV/n AuAu)

31 May- TODAY
* 29 June, end 7.7 wk AuAu physics run at Vs = 200 GeV/n , begin warm-up
 30June, cryo warm-up ~ complete, end 25.4 weeks cryo operation

What's missing : ~2 days — PREP TIME REQ'D, NEED DECISION SOON!

* Runinto July?
*  Uranium test/physics run

< Low energy test run




VS = 200 GeV/n AuAu luminosity goals (24 May efficiencies)

STAR

2000 pbt sampled / 60% = 3300 pb! delivered

PHENIX
700 pubt sampled / 14% = 5000 pb! delivered

Estimate from PHENIX Beam Use Proposal — 15.8%
Live Time = 97%
Uptime = 65%
+/- 10 cm vertex = 25%
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Run 11 100 x 100 GeV/n Au-Au (Phenix)

M Integrated Physics @ Maximum Luminosity
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M 60% time at store Integrated lumi

Run11100x 100 GeV/n Au-Au (Phenix)
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corr, ZIC coincidence rate [Hz]

Experimental Coincidence Signals
0

BO1
GO

Fill 15974, r§10t sirjgles @;orrecé:ted

401

301

7IC coincidence rate [kHz]

201 -

104

: I
0 1 1 1 1 1 1 1 1 1 1 1 1 1
01340 0200 02320 0240 0200 0zZ:20 03140 04200 04120 04140 05200 05320 05340 QB3 00 05320
STAR. .ZDC, PHEWIX. . ZDC,
Focidental corrected Exp, Coinc, Signals
B0
400001 Fill 15974, with singles correction
e %
; i r 5 5 5 '
200004 - : ; - ' vt : \L
100001
o . I .
01340 0200 02320 0240 0200 0zZ:20 03140 04200 04120 04140 05200 05320 05340 QB3 00 05320

Time {(Start Fill = 15374)

STAR, ,ZIC, , corrected FPHEWIX, ,ZIC, ,corrected




Long Emitt fram WO

0.5 : .
. | | Fill 15974
0.4 5 Long emitt | |
™ =
0,2 / 5
R :
g i i I I i i I I i I I i i I
0140 02300 02320 0240 0300 03120 03340 0400 04120 04140 0500 0520 05340 000 0B+20
bluEmittLong yelEmittLong
Goal)‘7-20
20 L 3 Z N
o 15
g
2 10
§
51
: 1‘ o
oL g : : : : : : : : : : : : : :
01140 02300 023120 02140 0300 02120 02140 04100 04120 04140 0500 0520 05340 000 020
—&— Fhiclprtanager.blue_horiz:normEmithl, ] —a— FBhiclprtanager.blus_vert:normEmitH, ]
Rhiclpmianager,yel low_horizinormEmith[, ] FhicIpmManager ,yel low_vert normEmitM[, ]
Goal 122
g 2001 : 5 : : : : 3
SRR | S S NN S ;_BI_U_[y_e_IQ_V\LE)D§__.L________J/ .
= 10071 ; ; : : . T ¥ : : : ;
has : : : : : : : : : : : : :
z o i 5 5 5 5 5 5 5 5 5 5 | n
B : : : : : : : : : : : : :
T
£ 1007 : : : : : : : : : : : :
01140 02300 023120 02140 0300 02120 02140 04100 04120 04140 0500 0520 05340 000 020
bluDCCTtotal yelICCThotal blullCHbunched yellCHbunched EV—acCranp ev-stone ev—flattop ev—endramnp
= Accidental corrected Exp, Coinc, Signals 26 2c-1
5 gm0 Peak Lumi goal 45 x 10°®*cm™s
540000_3_-- '____'___'____5___'____'___ _________________________ 2_6__ 2-1
5 20000 r | | Average Luml goal 25 x 10 cm—s
bl — o ] e o o o o e e T e B g A I | e e —
£ 20000 : - — A eeBeelelielivalier
= - . .
= 10000 . . .
o :
Mg ; ; ; ; ; ; ; ; ; ; ; ; ;
E 0lx40 02300 02320 0240 0300 03320 02140 04200 04120 04240 05200 05220 05240 0B200 06320
a Time (Start Fill = 15974)
STARR, .ZIC, .corrected PHENI¥, .ZIC, ,corrected EV—aCCHanp ev-stone ev—flattop ev-endranp




Singles Corrected (STAR probably not right)

Revised 5/26/2011

Delivered Luminosity (pb-1)

thrufinal fill 15472, 18 Apr
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Experlmental Coincidence Signals
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wif™N_ s
[ ' : : : : : : - PHENIX ~0.7 m

4E+6

2201

L | 5 5 g ; | | - STAR ~08m
201 ., AnDY ~ 3m

T3E+6
1801

w, . Notsingles corrected :

1401
T2E+6

1201 . .
Lumi ' |
PHENIX = 3. 58E9/2 7mb = 1. 32 pb -1
I g g g f g g STAR =3. 20E9/2.9 mb =1;10 pb?
o1 5 § AnDY = = 0.30E9/0.95 mb = 0:32 pb LEE

of f AnDY Lum| ~conS|stent WIth Iarger B* (x4 Iess Lun_ni)

20 {peer ; : ; 1 5 5 5 5 | |

T p———

=
L=
L=3

ZIC coincidence rate [kHz]

a0

0 : T i t } t } t i t i t i t i t i t i t i t i t i t i t i QE+(
03130 03150 10:10 10330 10250 11:10 11130 11150 12310 12130 12150 12:10 13:30 12550 14:10
Time (Start Fill = 15403)

ARy, ZIC, (Y1)
AnDY, Z0C, _sum (¥2)

PHEMIX, ,ZDC, (Y1)
PHEMIX, ,ZDC, _sum (Y2)

STAR, ,ZIC, (1)
STAR, .ZIC, _sum (¥2)




i.e. there’s still an issue with singles corrections.

Ratio PHENIX/STAR ZDC (singles corrected)

PHENIX/STAR Lumi Ratios, 250 GeV pp Run 11
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Through fill 15928 delivered 1474 ub-
201 ub”-1 of 700 ub”™-1 accumulated in 12cm vertex

- Efficiency = 201/1474 = 14%

PHENIX Integr. Sampled Lumi vs Day
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Through 16 May 2011
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Through 16 May 2011
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Through 16 May 2011
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Through 16 May 2011
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Final Lumi should change as it appears there’s an issue with the singles correction

Phenix/STAR Lumi Ratio, 250 GeV pp Run 11
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PHENIX pb-1/store (singles corrected)

Phenix Lumi vs beam intensity, 250 GeV pp Run 11

S
.
.
.
* $
o*
* o 0.
LN .
*
I 2% 1
* * ¢4
. S F 4
. | .
4y 0 .
o * .
PS L3
o * £ * e
e &

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

blue beam intensity at physics start (1E11/bunch)

2.00




Run 11 Plan based on PAC recommendation/ALD Guidance and available funds
4/26/10 update (1/2)

3 Jan, Begin cool-down to 4.5K

8 Jan, Cool-down to 4.5K complete in both rings, preliminary setup begins

~11 Jan, 2 ¥, weeks beam setup for Vs = 500 GeV pp in RHIC begins.

15 Jan, power supply work/DX training complete

17 Jan, first successful ramp

19 Jan, 1%t maint day

24 Jan, 1 week Ramp-up with 8 hr/night beam to experiments

11 Feb (machine and ~experiments), begin ~10 week physics run (Vs = 500 GeV pp)

16 Feb, AGS Jump Quads in routine operation for RHIC injection

24 Feb, 9 MHz cavity in routine operation

7 Mar, cryo troubles, extended maintenance, 0900 hrs till 2000 hrs 14 Mar — lost 7.5 days
17 Mar, power distribution problem, extended maintenance, 1930 hrs till 0315 hrs 20 Mar — lost 2.3 days
28 March — 1 April, PAC 2011

15 April Continuing Resolution Ends, guidance to follow

18 Apr, end 9.4 week pp physics run at vs = 500 GeV

18 Apr jet target polarization measurement at injection (<5%)

19 Apr, short maintenance followed by setup for Vs = 18 GeV AuAu

23 Apr, begin ~1 week physics run (Vs = 19.6 AuAu)

2 May, end 1.3 week physics run at Vs = 19.6 GeV
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Up down ramp, Yellow Beam
polarization (#1 only) with current analyzing powers
0500 7 April Up-Down Ramp measurement
60.00 > o T Yellow Beam (only Yellow 1 was
+ . 00 - . (/] .
55 .00 used as Yellow 2 was acting up)
g
§ 00 e F: \f Current CNI average analyzing powers are:
£ 45.00 1 0.4% * Up Energy AN
S - 24 0.0144
own
40.00 100 0.0122
250 0.0147
35.00
30.00 T T T T T ]
0 50 100 150 200 250 300
energy (GeV)
Up down ramp, Yellow Beam
asymmetry (CNI #1 only)
0.90
-1.9%
0.80 f\t\m/
g 0.70
2 3
>
£ 0.60
£ LI -15.9% ¢ Up
5 0.50 M Down
0.40
0.30 T T T T T )
0 50 100 150 200 250 300

energy (GeV)




Yellow Asymmetry

0.01

CNI On the Ramp, fill 15366

* Asymmetry

flattop

0.009

0.008

0.007

0.006

0.005

0.004
100

125

150

175 200 225 250 275 300

time from start of ramp (sec)

325

350

375

400




Blue Asymmetry
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Run 11, First overnight store, Mon Jan 24 00:12 « 28 x 27 bunches
Fill number 14919,, Vs=500 GeV . B*=0.65 meters

21 days since start of cool-down
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http://www.bnl.gov/cad/esfd

C-A Operations-FY11 o
[ concurrentwith RHIC planned (budget permitting)
[] setupwithbeams
[_] rampup luminosity FY 2011
Program Element Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
] t i
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RHIC Cryo Cooldown to 45 deg K - 28.3 weeks "T~20 Jul
I
RHIC Cryo Cooldown/Warm-up . I | L
RHIC Cryo Operation = | NN
RHIC Cryo off |
RHIC STAR & PHENIX RHIC Schedule. subject to change
RHIC Research with Vs = 500 GeV pp
RHIC Research with Vs = 200 GeV /n AuAu
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RHIC Research with Vs = 18 GeV /n AuAu
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Low Energy Au test(?)
Particle Accelerator Conference
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Run-11 pM-p? luminosity projections

Goals to be updated/corrected
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[from Run-9 to max projection: p"= 0.7 0.6 m, N, = 1.1 & 1.4x101]
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Weeks in physics production
Assume 6 weeks to ramp-up for min, and 8 weeks for max (stoch. cooling re-commissioning).
Expect L,,, up to 25x10%cm-?st (+25%0).

[from Run-10 to max: " =0.75> 0.65 m, N, = 1.1 » 1.1x10° more cooling]
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