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Preface to. the Series 

The RIKEN BNL Research Center (RBRC) was established in April 1997 
at Brookhaven National Laboratory. It is funded by the "Rikagaku 
Kenkyusho" (RIKEN, The, Institute of Physical and Chemical Research) of 
Japan.. The Center is dedicated to the study of strong interactions, including 
spin physics, lattice QCD, and RHIC physics through'the nurturing of a new 
generation of young physicists. 

During the first year, the Center had only a Theory Group. In the second 
year, an Experimental Group was also established at the Center. At present, 
there are four Fellows and eight lResearch Associates in these two groups. 
During the third year, we started a new Tenure Track Strong, Interaction 
Theory RHIC Physics Fellow Program, with six positions in the first academic 
year, 1999-2000. I *  This1 program had increased to include ten theorists and one 
experimentalist in academic year, 2001-2002. Withb five fellows having already 
graduated, the program presently, has eleven theorists and three 
experimentalists. Of these eleven? RHIC Physics Fellows, five have been 
awarded/offered tenured positions, and this will be their final year in the 
program. 

2 

Beginning. in 2001 a new RIKEN Spin )Program (RSP) category was 
implemented at  RBRC These appointments are joint positions of RBRC and 
RIKEN and include' the following positions in theory and ,experiment: RSP 
Researchers, RSP Research Associates, and- : Young Researchers, who are 
mentored by senior RBRC Scientists. A numbereof RIKEN Jr. Research 
Associates and Visiting Scientists also contribute to the physics program at the 
Center. 

RBRC has an)  active workshop program onk strong interaction physics 
with eachlworkshop focused on a specific physics problem. Each workshop 
speaker is encouraged to select a few of the most important transparencies from 
his or her presentation, accompanied by a page of explanation. This material is 
collected at the end of the workshop by the organizer to form proceedings, 
which lean therefore be available within a short time. To date there are 59 
proceeding volumes available. 

The construction of a 0.6 I teraflops parallel processor,. dedicated to lattice 
QCD, begun at the Center on February 19,1998, was completed on August 28, 
1998. A 10 teraflops QCDOC computer in under development and,expected to 
be completed this year. 

N. P. Samios, Director 
April 1; 2004 

i *Work performed under the auspices of U.S.D.O.E. Contract No. DE-AC02-98CH10886. . 
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RHIC Machine Status 

WolframlFischer 
-Run Coordinator for Run4 GoldCold Operation - . 

BROOKHkUEW 
N A T l  O N  A L L A B 0  RAT0 RY 

' RHIC Spin Collaboration Meeting 
22 January 2004 

Content 

Run-4 start-up and ramp-up 
Run-4 Luminosity development 
Current typical running conditions 
Luminosity limitations I 
Important improxements relevant- 
to polarized proton operation. 
Summary 
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Run4 s*r-up and ramp-up 

12/01/03 2 weeks of start-up begin 

12/15/03 2 weeks of ramp-up begin 

12/3 1/03 Physics Run started 

(24h/day machine development) 

(owl shift for experiments) 

Comments: 
- Ramp-up period 1 week shorter than planned 
- Total of 8 days withl larger, problems during start-up/ramp-up 
- Started Physics Run with ' * 

, 

- stores above design luminosity- 
- -4O(pb)-*/week (last week in Run-2 had 24(pb)-*) 

[luminosity numbers denote delivery to PhenidStar] I '  L' 

BRoOWHlyEll 3 Wolfram Fischer NATLON*L L A J 0 " I I " I I  

~~ 

Run4 luminosity evolution 

PBFJlHMS 

& ....... --pHOBOS 
-STAR 

? ~ . , o o  ........................................ 
Rmcz (FYOl-02) .- : t  f 

0 2 4 0 2 4 6 8 l O l 2 1 4 0 2 4  

Weeks into the run ( m o w )  
BROOMHAWEN 4 

NLrlOHI' LA"0UmRv Wolfram Fischea 

2 
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Run4 current typical runnhg conditions 

Comments: 
- initial luminosity is 8x design 
- average store luminosity is -2x design (good stores) 
- luminosity lifetimeh dominated by IBS:and beam-beam 

- time between fills has large variations (0.5 to 12 hours) 
(no collision beam lifetime about 20 hours) 

' /  Luminosity limitations 

Vacuum 
- Yellow stochastic cooling kicker yo4, now baked 
- Blue collimatom bi8 
- Blue instnunentation section bo2 

Intrabeam scattering 
- At injection: 

Longitudinal emittance increase 
Debunching 

- At store: 
I '  Debunching a 

! : t  Beam-beam interaction 
' Background 

Transverse emittance pcrease 

Luminosity lifetime: -2.5hrs 
BeamJifetime without collisions: -20 hrs 

3 
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Run4 hurovements: luminositv 

Better optics model (Johannes) 

Orbit correction after each ramp Radim) 

Fle'xible bunch patterns 

Better instrumentation (Pete, . . .> 

Low ordermonlinear IR correction finished (Fulvia) 

Better background reduction 

(almost all bunch numben between 3 and 1 11, arbitrarily distributed) 

(IPM, Schottky, PLL tune meter, BPMs) . 

- Shielding for Phenix and Brahms (Kin, Dana, Charlie Pearson) 
- Horizontal 2-stage collimation in both rings (Angelika, . . .) 

Faster beginning-of-store activities 
- Automatic steering for all experiments -5mh (Ted, Angelika) 

- Automatic collimator settings -3Omin (Angelika, Wenge) 
*" 

llRo01(HLuEH 7 Wolfram Fischer H A l l O N I L  U3I"I*TOI,  

Run4 improvements: time in store 

More efficient operation 
- Faster down ramps (George) 
- Faster quench recovery (cryo) 
- Higher loss limits ,on ramp (fewer ramps aborted) 
- Fast access fiom home (more analysis power available) 
- Data base driven electronic logbook (Todd, Ila) 

- Phobos magnet controlled by Sequencer (Johannes) 

- AtR, starved microbes in cooling water (AI Pendzick) 
- Much reduced ice ball maintenance (George, . ..) 
- Corrector.power supplies (Don) i! 

Increased reliability. 

4 
4 



SUmmarV I '  I 

Run-4 start-up and ramp-up period. 
one week shorter than planned 
Current gold-gold luminosity is about 
2x higher than at end of last gold-gold run 
(instantaneous, per store and per week) 
Most improvements for gold-gold operation 
will also benefit polarized proton operation. 

5 .  
5 ,  
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AGS pp Commissioning Plan 

H. Huang, BNL 

for I 

W I G  Spin Collaboration Meetingl XXI 
January 22,2004 a : 

RIKEN BNL Research Center 

4 

7 



FY03 AGS pp Operation 
2003 2004 

Intensity: 0;6*10*11 >1OA11 ' 

Pol.<at ext.: 45% 55% 

It is not conclusive that AGS extraction polarization is 
inversely proportional to intensity. Tfie .beam scrape 
done in Booster last year limited intensity. 

2" 1 OA 1 lhunch intensity. 

-10% polarization loss at 48-v (with large statistical 

In the long run, the CNI polarimeter needs to handle 

The ramp polarization measurement did not show expected 

error). 

FY04 AGS pp - Preparation 
Warm snake will be ready in early March and CNI 

polarimeter upgrade won't be earlier. The starting time 
of AGS pp setup,will be around March lSt. 

0 Commission the new warm snake. 
0 Commission the upgraded CNI polarimeter. 
0 Continue ramp measurement with faster polarimeter to 

* Measure beta fbnction and look for possible explanation 
get better statistics. 

of ramp measurements. 

B R O O ~ W E N  
NATIOYAL LABORATORY 2 Haixin H u n g  I 
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PP FY04 Run Goal 

55 blanches with 1 ~ 1 0 ~ ~  per bunch, 
emittance: 15 n; mm-mrad 

Average currentlring: 70mA 

Peak luminosity: 
I XI 030 C ~ W  

Awerage luminosity: 
&Ox1 030 cm-2s-1 

B* = l m  at STAR and PHENIX e 

0 Polarization at store >=0.40 

ltirnale goal for PP FY2004: 
- 55 bunches w. 2 ~ 1 0 ~ 1  per bunch 
- 112 bunches w. 1x10l1 per bunch 

Achieved in PP FY03 
55 bunches w. 0 . 7 ~ 1 0 ~ ~  per bunch, 
emittnace: 15 n; mm-mrad 

Average currentlring: 48mA 

Peak I umi nosi ty : 

Average luminosity: 
3 . 0 ~ 1  030 cm-2s-l 

B* = l m  at STAR and PHENIX 

Polarization at store: 0.30 

0 I /22/04 1 



Strategies to achieve the goal 
0 Ameliorate beam-beam effect 

- New working point 
- Reducing beam-beam driven resonances by adjusting phase 

advance between IRs 
IR non-linearity correction 

0 Pushing and learning the limit of the achievable proton intensity 

- NEG coating 

- beam scrubbing 
Beta squeeze along the ramp 
- Avoid hysteresis-effect when beta squeeze at flattop, so the 

machine is more reproducible 

- Ironing the tune & chro-maticity along the ramp(Johannes) 
0 Better - . .  model . engine .~ 

PLL: feedforward 
Smaller emittance to gain luminosity 

Multinbunch injection 
- Gain the average luminosity 

0 1 /22/04 I 



Lattice for PP FY04 Run 
0 Lattice 

- Injection: 40 10 I O  I O  I O  I O  
- Store: I 1 3  I O  3 I 0  

0 Injection energy 

0 golden orbit 
- gamma=25.937(Ggamma=46.5) - .  

- Same as FY03 RUN except an additional 10mm H separation 
bump at IP 42 for Jet Target 

- The separation bump should remain the same from injection 
to flattop. . 

0 Snakes on DC, spin rotators off for calibration 
- Local orbit bump at injection to compensate the orbit 

- Rotator on for testing if time permits 
excursion at snakes 

Liestion: 

0 1 /22/04 1 



Time Table 

Total 5 weeks 
April 12 - May 179 2003 
- Phase I: week 8-  I 
- Phase 2: week I - 2 
- Phase 3: week 2 - 4 
- Phase 4: week 4 - 5 

0 1 /22/04 1 



Phase 1 -week 0 - 1 

Ring access: 3 days + I day contingency 
- Jet Target installation 

common cavity shortout 
gnet test ramp to I00  GeV (ps crew f Johannes) 

- Exercise snake magnet and spin rotator (ps crew + Waldo + Johannes 
- Others if there’s any 

0 Injection setup: 3 days 
- Establish circulating beam in B&Y 

AtR setup: Nick Tsoupas 
RF work and lnjec 
Multi-bunch injecti 

Bpm(esp. The bpms at snakes), IPM, PLL, Schottky, WCM: Todd, Pete, ... 
Injection damper: R. Michnoff . 

E-detector: P. He, Ulbado, S. Y. Zhang, ... 
CNI polarimeter: CNI experts 

kicker timing: Wolfram and RF crew 

- *Instrumentation setup 

- Machine tunning(at one of the working point candidates) _ _  
Orbit correcton: Vadim, ... 

0 Decoupling: Joanne, Fulvia, Wolfram, Todd, Mei 

6 optics measurement & carredion: Todd, Nlei, Joha es, Rama, ... 
- Jet target tunning: parasitic, Yousef, Sandro, ... 

0 1 /22/04 
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* 
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Phase 2 - week 1 - 3 
ew working paint development 
- Mew working point scan at injection (Rogelio, WO 

do, Mei and others) 
Beam in collision 

e vs. working point 
ounds vs. working point (56 bunches) 

Polarization vs. working pciint (56 bunches) 
- Ramp development with the new working point 

0 Good transmission efficiency 
Good polarization 

- Store activity 
I e Good lifetime at flattop 

fram, Haixin, Vadim 

0 Good luminosity lifetime 
e IR hon-linear resonance measurement and correction: 

0 Orbit bump closure: Vadim, Fulvia 
- IR nonilinear work force. 

alarizatisn development (Haixin, Vadim, Waldo, Mei and others) 
- PQlarization vs. Different orbit rms at one of the strong resonances location 
- Polarization vs fferent tunes at one of the strong resonances location 

0 JetTarg arasitic to the machine development 
(Yousef, Sandro, and others) ~ 

- Check whether there is any depola with 55 bunches 

hkck any dependence on beam i 
arasitic to the machine development 
.~ 

01 /22/04 1 



Ph 
e 

ase 3 - week 3 - 4 5  

Calibration of CNI against Jet target 

- Dedicated beam with stable polarization to get 10% measurement 
- Steady injector performance 

0 Intensity, polarizatio 
- Reliable RHlC performance 

e Orbit control, procedures to avoid slow deteriorations of the orbit 
and etc. 

4 0 1 /22/0 1 



Phase 4 -week 4.5 - 5 

e Spin tune measurement 
- Mei, Waldo; Haixin, Vadim, CNI polarimeter crew 
- Measure polarization vs. ac dipole frequency 

Spin flipping 
2 Mei, Waldo, CNI experts 
- Measure the spin flipping efficiency vs. different spin tune (different : ~ 

snake configuration) 
- Measure the spin flipping efficiency vs. different sweeping frequency 
- Measure the spin flipping efficiency vs. d rent spin flipper strength. 

9 Beam scrubbing 
- Still under evaluation on its resulted radiation impact on the beam 

instrumentations, esp. bpm electronics. 
- . .  -~ 

0 1 /22/04 
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Short Update on RHIC Snake Quench 
Protection Plan 

W. MacKay, BNL.? 
(no transparencies shown at this time) . 

for 
RHIC Spin Collaboration Meeting XXI 

January 22,2004 
NKEN BNL Research Center1 
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Status of the model. 
, 

0 Results from :l.experiments, a t  injection: 

- RHIC, design ;,tunes 

- LHCXirnes, 

- SPS tunes and.beyond 

- ISR inverse tunes 

(Experimente,rs: Fub ia ,  Mei,  Vadim;... L a  a 

Pena, *Greg, Rama, Wolfram,r Rogelio ...) 

Spin Collaboration - 1/22/04 R. Tomas 
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-Magnets in the  IR regions have been! splitted ' 
into 8 slices 
-Blue and Yellow. lattices are now available 

he -Beam-Beam. module. under inves- 
tigation . 

Simulated tune scans for RHlC'lattices '... 

0.2 i. 0.21 0.22 .: .. . 0.23;. . 0.24. - 9. 
5: 7 

13 ..: 
2 8 .  
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Ekp,eyiments: RHIC design I I .  

RHIC design tunesscan at' RHIC-Yellow injection 
0.23' , I I I I 

I nte n sit y 

0.1 6 . ' I I I I 

0.6 

6r 
0 

0' ' 

0 400 

Spin Collaboration - 1/22;/04 R. Tomas 
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RMIC' desgin ttunetscan at injection 

0.2 

0.1 7 

.. , 

0.1 8 0.1 9 oi2 

0;17, Od8' 0.1 9 
Qx 

0.2 

Spin Collaboration!:- 1/22/04 R. Tomas 
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Experiments: ' 8 .  LHC 

LHC tune scan at RHlC injection. 
I 

...... :.. 

0.33 - [ 

0.32.- 
e# 

e 
i. 

0.31, ; i . .  . .  + 

0.3 0.3 I..: 0;32 0.33 

-0.5 I- 
0.3: 0.31 0.32 0'.33 . . 

Qx 
Spin Collaboration - 1/22/04 R. Tomas 
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Experiments: SPS’*- titnes‘ and#t;beyund* 

SPS (long) tune scamat RHIC-Blue injection : 

0.67 .0.68 0:69 0.7 0.7’1 0.72 0.732.0.74 0.75 

0.67 0.68 0.69.0.7 0.71 0;72 0.73 0:74 0:75 
QX 8 

4 , .  . 
. , ’  I 

R. Tomas. Spin Collaboration - 1/22/04 
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Experiments: ISR inverse Wries 

S 
0 - 

ISR (inverse) tunes at RHlC injection 

0 

-0.5 

0.06. 0.07 0.08 0.09 0.1 ~ 0.1 1 

-1 

I I I I 

ellow 
Blue .- 

I ‘  I 

0.06 0.07 0.08 0.09 0;..1* 0.1 1 
Qx 

Spin Collaboration - 1/22/04 R. Tomas.. 
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ConElusions &' *outlook.. 

0 Tracking l,model is. improving 

Discarded tunes, from experiments: 

- SPS ( ~ 0 . 6 8 ) ' 8  

- ISR (~0 :92 ) . '  

Newstunes to  investlgate: 

- ISR inverse ( = O J ~ ~  

0 Experiments with,:coIIisions will be performed 
a t  injection... 

Spin< Collaboration - ,1/22/04 R.< Tomas 
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AGS warm snake status and field mapping 
Junpei Takano. 

1 ,  The warm snake is under measurement in bldg.902. 

. Temperature rise 

37 "C 

20 "c 

/ !  Thermo graphic data @ 27OOAmp. ,. I 

# I " /  
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Temperature rise at full current 

h 

3 
B 
t 
F 

38 1 

._< ......... 

rature 
.ow ra 

rise 
Ite = 

I 1 (  
85 

3.5 
gal 

Cdculated data: 
erature rise = 14.8 “c .. 

a1 water flow rate,= 162,gal/min 
: ’  14 .... __._; .... !_..I.,-.”._..,”; .ll_.._...l. i ........ .... ; ... 

1 ’ I .  I * I ’ I . -  
33199PM 42129PM 51198PM 

Time 

I Magnetic field around the .warm snake 

I 

This field map shows the magnetic field over 5 gauss at radius = 30 inches. 
Under 5 gauss is the security area for persons who has the pace maker. I 
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Magnetic field around the w m  snake 

80 inches 

70 mches 

This field map shows the magnetic field over 5 gauss at z = 50 inches. 

Magnetic.field onthe z-axis 

- I  5000 .. ... " ........... .......................................... " . 

- 2 0 0 0 0 .  , . , . , . , . I . I . 1 . ' 
-150 -100 -SO 0 50 100 . I50 

[cml 
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Simulated beam traiectorv L1= 39 [cm], L2 = 132 [cm] 
P1= 90 [cdrev] , P2 = 184 [cdrev] 

I 
% 

these parameters were optimized 
, c  f 

offset = 0 

deflection angle = 0 

This beam trajectory is perfect ! 

-0 s 

-1  0 

-150 - , l o  - 5 0  0 5 1  , O D  1 6 1  

2 Ism1 

Beam traiectory , 

- depending on the energy - 

1.5- 

1.0- 

0.5- 

I 0.0- 
x .  

Q.5- 

-1.0- 

-1.1- 
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Error study 

However these beam trajectories are the result of the ideal simulated model. 
The actual magnet has some errors. 

' !J The main errors which should be considered are: 
! .  B-H curve of the steel 

Packing factor of the laminations 
Coil position error . 
Dimensional errors of the yoke and laminations 

, I  

3 .  

because of the lamination pressing. I 

+ The model which is completely like the actual magnet must be simulated. 

This graph shows the difference of the magnetic field between the Measured and Perfect 
which is caused by the saturation of the steel in rapid pitch region. . 



Measured magnetic field , , 

I This graph shows the Field Angle. The coil has its outlets on this side. 

Beam trajectory , 

x [ml 

This is the beam trajectory of the actual model. 
The output beam has offset and deflection angle. 
Magnetic flux at the center of the magnet is 1.53 Tesla. 
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Beam traiectory. 
- depending on the current - 

Current = 80% to 110% 

The operation current is one of the method for correcting the beam trajectory. 

Beam trajectory /I 

The Beam output position will be varied on this way, 
if the shims are put on the pole piece. 

37 



The result of the matrix about the current and shims are: 
Beam trajectorv current : 94.5% 

shims :x0.7' 
This trajectory is the output with 95% current and a s h i a  

x Icml 

Magnetic flux at the center of the magnet is 1.46 Tesla. 

Summary 
The measured data being compared to the simulated data. 
We know the way to correct the beam trajectory with shims and operating current. 

Measurement plan 

1. 
2. 
3. 
4. 

Measuring the 3 patterns of the current, lOO%(done), 95%, 90%. 
Analyzing the effect of the shims, it is also 3 patterns - shims xO(done), x3, x5. 
Transfer function at the center of the slow and rapid region. 
The field quality of the magnetic field where the beam threw will be surveyed. 
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i blue 
~. will have "design" 

azimuthal coverage 

__-___- - - - - -  one23 layer only,.- 
s: smaller energy range 
3 reduced bkg yejechor 

pQWW . 
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Requires several independent measurements 

0 target polarization Ptarget (Breit-Rabi polarimeter) 
1 AN for elastic pp in CNI region: A, = 1 / Ptarget E ~ ‘  

2 Pbeam = 1 / AN EN”” 

1 & 2 can be combined in a single measurement: Pbeam / Ptarset = - sN’/ EN” 
3 GlLIBRA770M A N N  for pCCNI polarimeter in detector kinematical range: 

A N N  = 1 / Pbeam EN’’’ 
(1 +) 2 + 3 measured almost simultaneously alternating p and CCNI polarimeters 

4 BEAM POLARIZAnON: P b m  = 1 / ANpC EN”” to experiments 

.at each step pick-up some measurement errors: 

transfer calibration measurement -0 

,FW%%% January 21,2004 Alessandro Bravac 

Ratesfor pp CNI events (old. 

acceptance - 1/12 of azimuth (-300) 

L = 2.1011 x 112 x 78.103 x 5-1011 N 1030 cm-2s-1 ( l .pb-f~-b)  
N 1028 CM-2s-1 / bunch 

= L x (0) x X C ( A ~ = ~ O O / ~ ? C )  x ef(50°/o) N 125 HZ - 1 Hz‘/ bund 
in 12 hours (i.e. 1 machine fill) 

can collect N 5 x 106 pp CNI events 
EROOWDAVE 

XI\TIDN*L U I I D K A T U  January21,2004 . Alessandro Bravar 
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Bring the .JET to full operational istatus, 
' 3 - 4 days JET installation in tunnel (IP12) 
' 1/24 week to fine tune the jet beam parameters and attain a stable 

running condition. This could be done parasitically with RHIC beam Nning. 

' Tune the dissociator for, maximum intensity 
' Measure the intensity in chamber 7 by pressure rise 

' Turn on the holdiw fEld magnet, W systems, and BRP gauge and measure 
the jet polarization without beam. - Measurements in November indicated the jet beam polarization to be 99% of the 

I 

theoretical maximum (this depends on the holding field magnet setting) 

' Repeat the Jet polarization measurement with beam (dedicated) - Assess if we suffer any beam depolarization from the bunched beam (and intensity). . 
Our expectation is no effect if running with 56 bunches. This has to do with the 
uniformity of the holding field magnet. 

' It does not matter if the beam is at injection or at store. However, it i s  Of 
interest to do the same with the 200 Mhz system on. 

' The two RHIC beams should be separated by at least 1 cm horiwntally; 

1 

' one beam centered [vertically] in the JET chamber (BPMs and prMile 
measurements) I 3 

7 

w%%Y,9"E January 21,2004 Alessandro Bravar 

1 camrnissioning pp polarimeter steps 
I Energy calibration with a source (Am) and time calibration 

of Si detectors 

2A Identification of elasticpp events 
energy - position correlations $ 3  

Q ) o  
3 E  
* 2 M, resolution . I .% 
c.l* , c  
E r n  

online waveform analysis rz -c. 

inelastic backgrounds , 
energy and time resolution (200 MHz system on) . . 

2B FE & receiving electronics and DAQ setup / debugging 

self-triggering 
synchronization with RHIC clocks ' 

event building6 

different running conditions (one beam vs both beams, etc.) 
polarized and unpolarized beams and target 

3 collect a sizable samale also at 24 GeV 

3 RUNNING 3 AN pp and AN pC in CNI region * %  
a .5? $ 3 -  

s.,....aEN 
collect > IO7 events at 100 GeV 

x *,,UI.*L V.I,OY*T(III 

3 
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-z.ym --<-.* - 

Identifying etastic pp events 

~ 002 

3 

I 

0.018 

d 0.016 - .  
i 

0.014 

0.012 

0.01 

awn 

01106 

OQOl 

0.001 

0 

convolute'd with . 
expected resolutic 

A moton 0 .  10 7B SO .40 W .  BO 70 80 90 1oP 
A 

to minimize entrance window: 
1. no SiOi 11. 

2. replaced A1 electrode I .  

with thin.wires 
3. shallow implants 
dead layer < 200 nrn (cfr. 3 pm!) 

almost no energy loss for 
recoil protons in'CNI range 

double sided readout (opt.) 
72x6411~11~ 1 

thickness 500 microns.. 
p+ side.pitchl1 mm~ 

readout pitch 4 mm I 

n+ side pitch 4 mm,, 
C = 80 pFl/;readout,ch: 

It deep , , 

electrodes 

(+200 v) 

January 21,2004 Alessandro Bravar 
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Si performance 
MIP signals before shaping (full bandwidth) 
NB slowest recoil protons > 3 MIPS 

0 02 

0 01 

0 

-0 01 

-0  02 

-0  03 

-0 w 

-0 05 

-0  06 

-0  07 

-0 08 

-0 09 
- 5  006.07 0 OOEMO 5 OOE-07 I 00806 I 50E-06 2 OPE-06 

final detectors will have lower leakage currents expect better S / N c 

EROOKI~AMEI 
NIT IOWAI  LnllORATO 

j January 21,2004 Alessandro Bravar 

Running scheme I 

alternate measurements with pp CNI (JET) and pC CNI polarimeters 

pp measurement: 
p c  measurement: > 2 1 o7 events (full measurement) 1 

about each hour I 

only fraction of whole statistics 

-1 , 

Share the same set 
of WFD for all RHIC I f ': polarimeters 
(total 96 ch.) 

SameJWFD,code for pC CNI and JET polarimeters 
ERQOK~~AUEI 

H*T,*h*L ,-ll,OK*l'>l January 21,2004 Atessandro Bravar 
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RHlC CNI polarimeter 
Run-03 (Nearly) final results 

a Constrained and unconstrained variables of Carbon events I 

Time 
5 Scale (fixed) - WFD clock 
m Time zero - Unconstrained 

m Scale (fixed) - Am calibration (a few % uncertainty) 
m Sluft by Si dead layer - Unconstrained 

R Energy 

TO, d-layer can be determined by the fit to Carbon locus , 

m d-layer correction needs to be implemented in non-linear function of I 

deposit energy (was linear at online analysis) 
a d-layer estimation is very important, it directly couples to -r, hence it 

changes the AN 

a These parameters are different by strip to strip, and time to time 

2 0.Jinnouchi @ RSC 
Jan.22. 2004 
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With the factor 1 181.6, the fit is forced 
the Carbon mass (1 1.17GeVlG) 

to and d-layer are strongly correlated. 
Thus, it would be useful to see run-by- 
run stability, even though they can be 
simultaneously determined from fit. 

to 

0.Jinnouchi @ RSI 
Jan 22. 2011 

Invariant mass 

m Carbon events are selected with the cut 
defined by invariant mass 

m Back ground contribution can be estimated 
by changing the cut criteria (20,30,. . .) 

m Better separation is obtained than the fixed 
time window which was used in online 

1 30 cut 

46 ~ 
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Run by run fluctuations (RF timing, beam position) 

Timing (arriving time) of the carbon banana is stable (as long as the RF and beam position are stable) 
However there were fluctuations when scanned thmugh the whole nm 
Once determined the TO and D-layer at reference run, TO could be fixed for any nm as the deviation 
from the reference 
Only the d-layer is lei? as a free parameter 

I 

Injections 

i 

Widths are 50-80ug/cm2 in average 
Size of the fluctuations is rt51.Lg/cm2 which 
is about the same uncertainty of Run-02 

m Averaged value during the runs is ~ 

determined for each silicon (not each strip) 

0.Jinnouchi @ RSC 
Jan. 22. 2004 
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Energy spectrums a$er the energy corrections i 
p s  . _,._.. - 

m The spectrums are shifted to higher energies due to the large dead 

m The asymmetries (=E) got almost nothing or small change, while the 
layer correction 

analyzing power (=AN) became smaller + indicating larger 
polarization with about 10% (relatively) increase 

7 0.Jinnwchi @ RSC 
Jan 22. 2004 

oLd-u 1 I 
0 230 a0 . ' w o ' .  

'Em' ' ' 1 o O o 1  "1206 

EnarpY(Ley) 

w Online results were based on the wrong AN(red curve) 

m Increasing by about 10% in AN implies the reduction of 
AN for the given run is calculated with weighted sum of this curve 

polarization result by 10%: 

0.Jinnouchi @ RSC 8 
> u p &  r;v---. I' 

4 
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45 degree Si's - x sqrt(2) 
Left side Si's - flip sign 

I BLUE INJECTION 30-50 days I 1 

i 
i-1 si-2 si-3 si-4 si-5 S i 4  1 

i + i 
t # , ? I  

;+ 1. f 1 
ob- ' i o . :  ' Ship Number 

i f +  Ti 1 +,! f i 

36mcombined . 
f 

AN for each strips could be determined by (ui-dRi)/(ui+dRi) where 
R=U/D (luminosity ratio). 
The polarization could be determined as an average of the valid strips .., 

p y < z . r -  
Outlook 

From the first glance, the new numbers are more or less 
the same-with the onlinezvalues (-10% from AN,;C-lO% 
from d-layer correction) . 
New polarization values are ready to be released when 
the systematic<errors become available 

rn Things to be done 
Understand the fluctuations in d-layer fit result . 
Compare the d-layer size with Kyoto tandem test result 

E Bunch by bunch study has not been done - new polarization 
values should include (customized) to each experiment 

49 5 .  



Amendix slides ... 

0.Jinnouchi @ RSC 
Jan.22. 2004 

AN for diferent energies 

- - .  

L.Tmeman’s prediction based on pomeron model 
Assuming the IOOGeV, 24GeV shape (Run-02 datapoints)s),c, 

50 
6 



.'3 c 
si 

Dead layer distribution at Run-02 ~, 

rn Silicons ftom the same 
wafer showed quite similar 

rn Known within +5pg/cm* A ,  

' L values 

g - .  - .  ._ . 
o IO w o a mo (o m "  

dhm *rb . 

1 
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*"**AGENDA***" 

9:OO - 9:25 

9:25:- 9:50~ 

9:50 - 10:15 

10:15 - 10:25 

10:25 - 10~45. 

10:45 11:lO 

11:lO - 11135 

11 :35 - 12~00 

12~00 - 12~25 

12125 - 

Machine Status & Update. ............................... W. Fischer . 

AGS pp Commissioning Plm.. .......................... H. Huang I 

RHIC pp Commissioning Plan.. ......................... M. Bai 

Short Update on RHIC Snake Quench 
Protection Plan.. ........................................... W. MacKay 

Coffee Break 

New Working Points & Beam Beam Tune 
ShWSpread.; ............................................. ..R. Tomas 

AGS Warm Snake Status and Field Mapping.. ......... J. Takano . 

pp CNI (gas jet) Polarimeter Commissioning P1an.h.. .A. Bravar 

RHIC pC CNI Polarimeter "FY03 Final Results". .... 0. Jhouchi  . 

Updates fiom Experiments (ifany since last meeting) 
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RHIC Machine Status I :(,, 
Wolfram Fischer 

-Run Coordinator for Run4 GoldGald Operation - 

For the C-A REIC Team I 

4:: 

BROOKHAUEW 

I 
NATl  ONA L L A B 0  R A T 0  RY 

RHIC Spin Collaboration Meeting 
27 February 2004 I 

1 .  
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1 ,  

Content . 

1. Run-4 Au- Au luminosity development 
2. Peak luminosities and'best performance 
3. Time in store 

' I  , 

* I 4. Luminosity limitations 
'I 5 .  Luminosity estimates for pp operation,l 

6. Summary 
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RHIC Run4 Phvsics stores 

Best week (9 Feb to 17 Feb) . 
60e9 Au 

50 intensity 
s 4n 
F - 
j= 
$a 

10 

O 

Wolfram Fischez 

RHlC Run4 Luminosity evolution 

J 

As of02l22l04 2400  Delivered 766 (pb)-l to Phenix [week ago : 4801 +- 
Star x0.9 
Phobos x0.3 132 (pb):' last week fiest week: 1531 

Brahms x0.4 

...... -STAK . . . . . . . . . . . . . . . . . . . .  
c B R A H M S .  . 

-PXOBOS 

. . . . . . . . . . . . . . . . . . . .  

0 2 4 0 2 4 6 S 10 1 1 1 4  0 2 4 6 8 10 
Weeks into the run (to 02/23/04) 

BROolaiAuEM 4 Wolfram Fischer N A T I O R I L  LAUOI*TOIY > 

4 maximum .I 
projection 

4 

4 

physics 
target 

minimum 
projection 

2 
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RHIC Run4 Peak luminosity and best week performance 

! Mode Noof Ions/bunch p* Emittance Lpeak L,,,, Lwtek 
bunches [log]  [m] [pm~ . [cm2s-*] ' [ ~ m - ~ s - ~ ]  [@-I] 

! I  

1 

, Run4 achieved 56 0.9 I 15-40 15x10'6 4x10"  153 

Run4 goal*$ 56 0.9 1 15-40 12x1026 3x1026 70 

Design, 56 1 .o 2 15-40 9 ~ 1 0 2 ~  2x1026 50 

[* Run-4 goal: basis for maximum projection] 

, I  

Wolfmm F m h a  "*TLO"*L BROOKHAWEN L*YOR*TOII, 5 

RHrc Time in store 

RIIIC4ime in store .. . i :; new. 
target. 

60% 1' __......__._______. ~ ~ ______,..._._____ ~ ___..._..._____....._ 1.. 4 

including: 
1 lh  beam exper. 
10h maintenance 

~ , . Run-2 Au-Au Run-2 p-p Run3 d-Au Run3 p p  Run4 Au-Au 
[last month] [last month] [last month] [last month] [ 1" 8 weeks] 

pest  week without 
maintenance: 660/0] I 

',' Comments: 
. I  *': -Not all store time used by experiments (initial background, detector turn-on, etc.) 
1 - Usable store time differs fiom experiment to experiment 

Wolfram Rscher U I T I O X A L  U"(IV.A*TOLY 
EltoO&UEH 6 
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Be-ginnhg of store activities RHIC Run4 
50 

. . . . . . . .  . . .  . .  . . . .  . .  : B e a ~ ~  &yls<y. 

. I .  

. . .  : : : : : .  . . . . . .  
. .  . . . . .  . . . . . .  . . . .  . . .  . . .  

' collimator 

previous Runs] 

. .  
. . . . .  . . . . .  

- 7 .  . . . . . . . . . .  . . .  . . . . . . . .  
w:10 0x15 w:m w:a 00:3 m:?6 w:ro m:45 m50 w:55 pI:w Wffi mi0 

Tile 

Wolfram Fischa **T,ON*L BROOMHAUEH LAB""A.01, 7 

..... ........ 

1 ,  

Improved rebucketingr : 
fully automatic at end of energy ramp 

9 only small amount of beam in adjacent 
buckets . 

+Almost no further improvement possible 

(Widening of longitudinal distributions are fiorn 
intra-beam scattering. .This limit can only be 
overcome by beam cooling at full energy.) 

. ,/ 
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RHIC Run4 Luminosity limits 

Beam intensities in both rings are limited by vacuum instabilities 
Machine operates as closely as possible at these limits 

pressure ,in ,Bge :sector 8 

ex . nential pressure, . 
in ease after rebucketing 

RHIC Run4 PHOBOS background 

PHOBOS background increase after rebucketing, drops after minutes to 2 hours 
+ under investigation 

E" 
z m  

- gm-a + .,.mWBTa - u- - n-Wi n-P 

.IUn...IpIIU 

~ _-- . . - L . I I o M c y I S  
- b Y m W I I Y  * 
4 b-17 - " h * - * * , m E ~ - o  -- - -- e , . I  * -  * -- 

I 

4544: drop after 8min 4536: drop after 1:43hrs,1~ 

5 
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~~ 

RHIC Run4 Expected pp luminosity for hypothetical operation (conservative) 

Assume 
- Same charge can be stored for p and i4u beams 

- pp luminosity lifetime of 7h (2h for Au beams) 
- 2Omm-mad transverse normalize emittance I 

- 5h store length, 2h refill (optimum store length 4.7h) 

- 50% of calendar time in store 

(45x45,l. leghunch - not yet the vacuum limit) 

Luminosityis 
- 7x1 030cm-*s-1 peak 
- 3. SX 103ocm-2~-~ average per store 
- 1.1 pb-'/week 

summary 

Delivered Au-Au luminosity exceed 
most optimistic as sump tions : 
delivered 800(pb)-1 to PHENIX in &weeks 
(almost the same8to STAR, 1/3 to BRAHMS and PHOBOS) 

C-alendar time in store increased to 50% 
Smaller vertex distribution, fast steering and 
collimator setting than in Run-3 
Vacuum limits beam intensity, and 
severely affects PHOBOS background 

:. , . ,  

. .. 
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Contents 

Ongoing simulations~~ 

0 Experiments, a t :  injectionGlwith 

RHIC op,eration t(u nes 

R HIC desi g nla 'tu n es 

SPS -tunes and beyond ' 

collisions.: 

(Experimenters: Vadim, ,Wolfram,!+ Giovanni .. 

Rogelio.. .) 

Spin Collaboration - <  2/27/04 R. Tomas 

1' 
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Beam Beam ehas,hbeen .included 

Simulated tune scans for RHICdattices 

0.2 0.21 0.22 0.23 0.24 

Fractional Qx 

Spin Collaboration - 2/27/04 R. Tomas 

2 
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Ongoing"$ simulations; I1 

6 

. .. 

0.28 0.29;. 0.3 .0.31 0.32 0.33.0.34,' 
Qx 

0.16 :0.17:0.18. 0.19';0.2- 0.21 -0.22 

6 

QX 

Qx. Qx 

Spin Collaboration - 2/27/04 R: Tomas 
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a” 

RHIC. operatiomtune .scan, at injection 

0 2  .. 0;.21’-. :;:; Oi22. 0:23 I 0.24.- . 0.25 
-...L--.-.+..- --.. ~ _--.... -.- ....- 0 

-0.2 - 
-- _______.... ~ _......... -.* ................ ~..------~-~.--..--..-~.. 

# ’ -  
I .  - - -0.4 - 

-0.8 - 

-1.2 - 
0 -1.4 - 

-1 16 -Lowest loss=-0.1 9 %Js 
-1.8 - 

-2 

v) * &  2 -0.6%- -4- 4- 

-1 5. + a> w 

+ A=0.0055 + S - 
I +, I I + 

0.2 0.21 0.22 0.23 0.24 0.25 

- -0.4 - 

-0.8 - 

-1.2 - 
0 -1.4 - 

-1 16 -Lowest loss=-0.1 9 %Js 
-1.8 - 

-2 

v) * &  2 -0.6%- -4- 

-1 5. + a> w 

S - 
I +, 

0.2 0.21 0.22 
Qx 

I 

0.23 

Spin Collaboration - 2/27404 R. Tomas 
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Exaeriments:. R~HI'E design 

0 
-0.2 - 
-0.4 - -+- 
-0.6 - +- 
-0.8 - - * 

-1.2 - 
-1.4 I ' -  

-1.6 - 
-1.8 - Lowest loss=-0.08 %& 

-..-.......-..,....-.. ~ _..__ ~ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  4.- .....__________._ _._.. ......... -- -  ......... - --.-.__--.....~....-...+--l -* *& - 
+ - 

- 
- 

-1 - A=0.008 - - 
- 
- 
- 

-2 - +- 
I I I 

0.2 

Or1 7. 

n 
I I  a'.. 
23 Y 

C 
0 - 

RHlC design tunes scan, injection 

R. Tomas Spin Collaboration - +  2/27/04 
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Experiments: .SPS tunes and [beyond. ' 

SPS tunes scan, .injection 

0.67 0.68 0.69 0.7. 0.71 0.72 0.73 0.74 0.75 

-8 

- I..- I.I * 
e * -  

- .(c * A=0.007. - 

- t - 

- + -  Lowest loss=-0.1 %Js. 
I I I I I I I I I 

0.67 0.68 0.69 0;71~ 0.71 0.72 0.73 0.74 0.75 
Qx 

R. Tomas Spin Col laborat ion - 2/27/04 
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Best ;candidate so. far is RHIC design !tunes 

0 No experimental da ta  for ISR (W O:I)% and.;,. 
LHC’ (W 0.32).1.. 

More simulations still needed: at<’store and 
a t  .,injection 

R. Tomas Spin Collaboration - 2/27/04 

7 
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Source Update and Plan 

A. Zelenski,) BNL 

for 
RHIC Spin Collaboration: Meeting XXII i 

February 27,2004’* 
RIKEN BNL Research Center 
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OPPIS status and plans.. 

OPPIS status. Preparation for the run. 
Polarization studies. Polarization losses 

Plans. 
in the Sona-transition. 

RSC meeting Febr.27,2004 ' 

OPPIS status. 

The ~29 GHz tube has been repaired and a new spare 
tube was purchased. 2 

One of the original KEK Ar-laser is dead, a spare . 
was installed and woks fine, but at this' moment 
there is no spare for this essential equipment. 
A new diagnostics box was built< for the 35 keV . 
beamline; Some beam optics upgrade and better 
diagnostics resulted in the transport efficiency 
improvement to 55% fi-om the OPPIS to 200.MeV. 

!. 

1 
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Beam energy spread measurements at 200 MeV. 

2.5 Horizontal: 

1.5 

0.5 

0- 

2.5L+ Horizontal: 

1.5 'i ~~ 

0.5 Ik . I &L.%# 

After linac tune . 

Left profile corresponds to k/P-0.07%(FWHM) - 
energy spread; J 

2 
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Magnetic field gradient .in the Sona-region. 

131 1 32 133 134 135 I3 

Axial Position - cm 

Longitudinal Bz %eld in the Sona region at different correction 
coil current settings: 

Depolarization, in the ,Sona-transition. 

Red line -polarization 
vs. correction;coil 
current without : 
magnetic shield. 

Blue line- 
measuremen ts.with 
the magnetic shield: 

,. . 
' . I  '. 

3 
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Magnetic field in the Sona-region. 

Bz(100;2W.W/S-Sh!d - &m) j ,  

-300 -I 1 
0.0 f 5.0 1 10.0 15.0 20.0 

Ra&l position - cm 
' 

I 

PLANS; 

* Radial dependence of the'Bz field at the Sona-shield entrance. 

). 

,:' . 

' We need another superconducting solenoid with the I 

cold,yoke to produce reliably' 80-85% polarization. 
There is a plan to build a new solenoid at BNL 
for 2007 run. The design work is in progress. 
There is a possibility to borrow solenoid fi-om.the 
TRIUMF OPPIS for the 2005-06 ~ufls: 

1 
Present superconducting solenoid produces too strongt. 

. ,transverse field in theSona-region.., i 

77 
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Yo usef Ma kd is i 
On behalf of the Polarized Jet collaboration 

RSC'meeting Feb 27,2004 
Commissioning exercise 

lhnpact on the machine 

Installation 

f-Bring to operational status 

-lPcrlarimation Measurement? and Timelines 
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Jet parameters 

uite reliabl 
in the collision ~~~~~~~. 

-7 e Jet beam profile is about 5.5 mm. 
- .  

he Jet thickness as seen by the 

The molecular hydrogen ~ ~ c k ~ r o ~ ~  . .  

z 

I +  jet vacuum in the scattering chamber is 1x1.W8 Torr with beam off 
1Qm8 Torr with jet beah on. 

ilican . .  C~CWS will be ins% 
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00 w 

. .  . . .  . . .  . . .  . . ,  . . .  . . .  . .  . . .  . . .  . . .  . .  i c: 
i 0: . . .  . . .  

. . .  . . .  . . .  . . .  . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . ,  . . .  

. . .  . . .  . .  . . .  . . .  . . .  . . .  . . .  

. . . .  . . . .  

The impact of H-Jet to 
IP12 vacuum (Hseuh) 

Vacuum @ 1.3m 

IQw e-1Q TOIT w/ valves closed 

- le-!? Ton with Jet off 

- 5e-9 Torr with Jet QII 

Vacuum @ 7.5m 

- le-1 1 Ton with Jet off 

- 5e- 1 1 Torr with Jet 011 

is mostly hydrogen @ 7.5m 

No observable increase in heavier 
species 

. .  . 

7 2 0  - 
’ hrs 
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ring the Jet to full operational status 

issociator far maximum intensity 

~a~~~~ the intensity in chamber 7 by ~ r ~ s s u r ~  rise! 

v1 00 Turn on the holding field magnet, RF s sterns, and RP gage and measure 
tion without beam. 
nts in November indica am polarization to be 99% of 

I maximum (this dep lding field magnet setting) 
:' slariration mea ment ~~~~ beam (dedicated - I shift?) 

larkation from the bunched beam ( 
no effect if running with 56 bunches. Thi 

e uniformity of the hold field magnet. 
t store. However, it is of 

izontall y. 
e same with the 20 

be separated'by at least 1 
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First Results on Polarization Dilution 
Measurements in the Polarized H-jet 

A. Zelenski, BND 

for 
RHIC Spin Collaboration Meeting XXII 

February 27, 2004b. 
RIKEN.,BNL Research Center 
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H-jet operation. Dissociator. 
QMA-quadrupole mass analyzer upgrade. - 
Atomic beam velocity measurements. 
H2/ H - ratio measurements at the collision I .  

QMA calibration. 
H-jet polarization. 

point., 

1 
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QMA upgrade for H-.iet measurements.. 

Original QMA geometry (right) ' 
Expanded QMA sensitive volume (left) 

2 :  
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QMA calibration. ., 

/ 
Measured H2 / H 
density ratio: 

0.98- 10 lo H2/cm3 

lo:? torr.H2 

-1.5yoX 2 + 3%- 00 
Pressare ii0"torr polarization dilution. 

QMA atomic beam signal vs. €32 partial, 
gas pressure in the collision chamber.. 

3 

92 



93 

. .  . . . -  . . . . .  

.. 

H-jet works*continuously for two months. 
The beam intensity is very stable at best performance. 
The first beam velocity measurements8 gives: 

The total H-jet thickness is about 1.5.1012 atoms/cm2. 
The RF-transitions efficiencies were measured with BRP 
polarimeter at - 99.8%. 
H,/H-1.5% -ratio was measured in the collision region with 
the QMA, which gives about 3% polarization dilution. 
It gives 92+2% effective proton polarization at 1 .O kG 
holding field and 94 k2% polarization at 1.4 kG field. 

V- (1.6-1.9)*105 C ~ S .  
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Supercycles for RHIC, NSRL, and PP Operation. 

BoostnrUl 

~ .. 
,Sa1 lnflsctor for U3 

I I I I I 
-OneSscond--+l 

----, AGS w 
i IPmtonJ 
? 

/-. i 

BROOK&UEN 
NATIUNAL LABUMTORY 5 Haixin Huang 

, *  

11. 

Time Sharing of AGS and Booster 
moo O B M  16300 24.60 r 

Iron in Booster for NSFH 

1 .  
Gold in Booster and AGSior RHlC 

Polarized Protons in Booster end AGS 

Pmtons kx BLIP 

I... 

97' 



Next a Few Days 
beam in Booster extraction ... 

EstablishIbeam in AGS extraction (or some lower 
energy flattop, should .be higher than transition so 
CNI polarimeterzommissioning can be easier). 
Firing AC dipole pulses (to make sure any problem 
can be fixed omnext maintenance day). 
Commissioning CNI polarimeter: 
Tuning, E880 polarimeter. 
Booster harmonicman. 

... - 
7 Haixin Huang NATIDNAL BROOKHUVEH I.ABUUATORY 
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More Detailed RHIC Commissioning 
Plan 

M. Bai, BNL 

for 
RHIC Spin Collaboration Meeting XXII 

Febmary 27,2004 
NKEN BNL Research Center 
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RHIC Polarized Proton FY04 Run Schedule 
Content 

0 Goal for FY04 Run 
0 Setup & confimration . 
0 Strategies 
0 Run Plan 

Goal for FY04 Run 
0 

0 average currentlring: 70mA 
0 

0 average luminosity 
0 explore the intensity limit 

55 bunches with 1x1 0" per bunch : 

peak luminosity: 1 lx1030 cm-2s-1 

Sefup & Configuration ' 
Lattice (IP 6 8 10 12 2 4) 
*:* *:e Injection: 10 10 10 10 10 10. 
*:* *:* Store: 1 1 3 10 3 10 
Beam energy 
4.4 4" Injection: w 6 . 5  
*:e *:e Store: Gyz191.5 
Working point: 
*:* *:* Qx=28.73, Q ~ 2 9 . 7 2  
Golden orbit 
*:* *:* 
snakes & spin rotators 
*:e *:e snakes: on at DC from injection to flattop 
*:* *:* spin rotator: on at DC from injection to flattop to allow experiments to take 

experiment magnets: 
*:* 4" STAR: On at full field from injection to flattop ~ 

*:* *:* Phenix: On at full field from injection to flattop 

Same as Run FY03 with additional 10mm H separation at IP 12 

advantage of every store 

Sfra fegies 
0 Ameliorate beam-beam effect 
0 IR non-linearity correction 
e Beta squeeze along the ramp I 

0 Better model engine 
e PLL: . feed-forward 

100 



RunPIan 

a April 2 - 2 
*:+ e:* High current test of Snakes: George, Don Bruno, . . . 6 hours 
*:+ e:* Establish beam in Blue and .Yellow at injections 

1 1 Injection lattice: Johannes 
2 2 
3 3 Injection kicker timing fine adjustment: Fischer 
4 4 Snake ' turning on: Waldo 
5 5 RFworkM.Brennan - - Capturing - - 

to snakes: Johannes, Joe Delong 
6 , .  6 time in bpms, esp. bpmslat snakes: Todd 

1 . ' 1 Orbit correction: Vadim 
2 2 Decoupling: Fulvia, Joanne, Wolfram, Todd, Yun, Mei J 

3 3 chromaticity correction: Steve T. 
4 4 

AGS extraction and AtR tuning: Nick Tsoupas and RHIC-shift crew 

Adjust the rffrequency to match the additional path length due 

*:+ +:* Machine-tuning 

Optics measurement and correction: Rama, Todd, Steve T.; Johannes, 
Mei 

*:+ +:+ Instrumentation Setup 
1 1 Tunemeter(Artus): Angelika 
2 2 Schottky&PLLPete 
3 3 IPM: Roger,Steve 
4 4 WCM: Roger Lee 
5 5 CNI polarimeter: Osamu, Sandro, Haixh 

*:+ +:* Check the spin pattern request againststhe measured Olsen, Haixin, Omar 

a April 3 -- 4 . 
*:* e:+ Start ramp development with 6x6 bunches 

1 1 parameter: - - working point: 28.73,29.72 - - bunch intensity: reasonable 

- - good transmission efficiency - - good polarizationtransmissionlefficiency 

- - tune control along the ramp:, 

2 2 fig. ofmerit: 

3 3 strategy: 

j 3 model: Johannes 
3 PLL feed-forward: Pete Cameron ' - - Orbit correction along the ramp: ,Vadim,. I 

3 3 Goal: < 0.5mm rms orbit distortion, esp. at the three 
intrinsic spin, resonances 

1. 1. +64 
2.' 2. Gyil104 
3. 3. Gyil179 



- - Decoupling along the ramp: FulvJa, Todd, Wolfram, Yun, Mei 
3 3 Empirical feed-foward skew quadrupole tuning 
2 Skew quadrupole modulation: Yun - Chromaticity along the ramp: Steve Tepikian 

3 3 Both H & V chromaticity > 0.0 
+:+ Continue CNI Setup 
e:* +3 Polarization ws. working point at injection B&Y at injection: 2hours 

1 1 after CNI polarimeter is ready1 .?, 

2 2 

3 3 

Scan vertical tune from 29.67 to 29.75, with thecH tune stay > 0.01 
away from vertical hihe. 

Keep the verticaLtune fixed at the value which gives the best 
polarization, scan the H tune around the V tune to exam the coupling 
effect. 

0 +..e tripplet vibration testuust before turning of?XHIC for the shutdown): 
Christoph 3 '  

1 1 
2 2 take million turn by turn bpm data I 

stop the helium flow with beam at store 5-lOminutest 

e April 5 - 7 
*:+ +:* Jet Target installation 

e:* RF area 
1 1 common cavity short-out 
2 2 one of the-yellow cavity(3.3) windows 

+:e +:+ Expe.fiments . 
1 1 STAR' 
2 2 Phoenix 

*:e e:* RHIC BPM work 
1 1 

*:+ e.* Spin rotator quench protection system work 
move the BPM electronics out of the 7c alcove 

a Apri138 - 12 
+:+ e:* Measure the path length change:due to the snakes and rotators at injection * 

Measure rf frequency at injection with rf, snake and rotator off 
Turn on the snakes and measure rf fiequency withsrf and rotator off 
Turn on the rotators, measure rf frequency with rf off 

1 1 
2 2 
3 2 

*3 e$. Retune the injection with the spin rotator. on: 
1 1 RFwork . - - Match the new path length with the rotator on 
2 2 working point tuning, orbit correction, decoupling.. . . 

*:e 9 Continue 6x6 ramp development with rotators on 
1 1 RF radial loop on, master blue, slave yellow 
2 2 Good transmission efficiency 
3 3 Good polarization transmission efficiency 
4 4 ,  Establish collisions at store: Vadim, M. Brennan, 

*3 9 Re-bucketing at store (without common cavities) 
*3 *:+ Jettargettuning , 

1 1 may need a few hours of beam at injection for their tuning 
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*:* *.* Store activity * 

1 1 orbitcorrection p 1  

2 2 decoupling 
3 3 IPsteering 
4 4 IR non-linear correction 

= - AtIP6&IP8 
9 -  

9 -  

Measure DA without zero IR correction( 10 minutes) 
Set the sectupoles at IP6&8 with last year’s operational 

settings, check the DA, and fine adjustments of the sextupole 
setting if necessary 

setting as well as the octupole setting 

simulation(simu1ation with PP lattice, TBD) 
Check the DA( 1 hr) 
a j w/wo the ‘correction to confirm I 

2. j w/wo collision to see the effect of beam-beam on DA 

- 
= = Correct the higher order multiple predicted by the 

Use the IR bump application to fmd the best skew sextupole 

rn April (13 - 15 
*:* *:* Ramp development with 56 bunches 

1 1 Good transmission efficiency 
2 2 Good polarization transmission efficiency 

9 - tune control along the ramp . I  

9 -  orbit correction along the ramp - chromaticity correction.along the ramp 
3 3 orbitcorrection 
4 4 decouplipg 
5 5 IP steering 
6 6 IR non-linear correction - 
7 7 collimation setup . 

1 1 
*:* *:* Jet target tuning! 

will need about 0.5 hounwith beam in collision at store 

rn April 16 - 16 
*:* *:* Luminosity improvement 

1 1 E Working point scan at store 
9 = Beam polarization vs. tune 
= Beam lifetime vs. tune 

a beam in collision at all 4 IPS and measure the following 
figures for individual bunch which total has 2 collisions, 3 
collisions and 4 collisions over one revolution, respective 

2 3 betatrontunes 
j a transverseemittances 
j bunchlength 1 

3 a luminosity (TBD)>, 
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*:* *:* push the bunch intensity limit at injection 
1 1 6 bunches with 2 x10" bunch intensity 
2 2 23 bunches with 2 x10" bunch intensity 
3 3 37 bunches with 1.5 xlO'lzbunch intensity 
4 4 45 bunches with 1.2 x10" bunch intensity 
5 5 56 bunches with 1.0 xl0" bunch intensity 
6 6 56 bunches with 2.0 x10" bunch intensity 
7 7 112 bunches with 1.0~10" bunch intensity 
3 3 watch the vacuum pressure rise at various places as well as the 

experiment backgrounds 
*:* *:+ OWL shift: Store for 

1 1 Jettargettuning:owlshift ~ - - measure the polarization with 56 bunches(b1ue) to seeif 
there's any impact (1 shif't is required) 

2 2 experimentdatataking 

0 April 17 - 20 
*:* *:* Polarization development:, Waldo, Vadim, Johannes, Haixin, Mei . 

I -  Polarization efficiency vs. orbit distortion at +lo4 - - Polarization efficiency vs. vertical betatron tune at Gyll04 
= -  Polarization efficiency vs. horizontal betatron tune at -104 - - 56 bunch ramp,with 1x10" bunch intensity . 

- - both radial polarization and vertical polarization vs. slightly 

1 1 Polarization ramp development 

2 2 store energy scan: Waldo; Johannes, Mike Brennan 

different store energy 
3 3 polarization profile scan - - injection andstore 

I .  Horizontal and vertical 
*:* *:e OWL shift: store for 

1 1 Jettargettuning 
2 2 Experimental data taking 

0 April 21 - April 28 
*:+ *:* Jet target measurement 

1 1 56 bunches with 1x10" bunch intensity at store 
2 2 CNI measurement for calibration 
3 3 Steady reliable and reproducible machine operation 

*:* *:* STAR and PHENIX data taking I 

*:* *:* 112'bunch at store to see the effect on jet target (1 shift) ). 

e April 29 - May 2 
*:* +:* CNI polarimeter calibration using Jet target at injection (TBD) 

0 May3-6 
*:* *:* Spin tune measurement 
*:* *:+ Spin flipper commissioning 
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May 6 - 7 (last shift) 
*:* +:* . Intensity limit exploration I 

1 1 56 bunches with 2el l  bunch intensity at injection 
2 2 
3 3 

4 4 beam scrubbing 

1 12 bunches with >, Id1 1 bunch intensity at injection. 
different fill pattern with high intensity bunch against the vacuum 

pressure rise 
..... 

Web address 
mbai@bnl.gov 

Ofice phone 
(631)344-3397 
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Update from STAR 

S. Trentalange; UCLNBNL 

(see web site www. physics. ucla. edu/-trent/ 
for. various t a b  andpresentations) . 

for. 
RHIC SpinCollaboration Meeting XXIF J 

Februazy 27,:2004 
RIKEN BNLjiSResearch Center 
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2/27/2004 
RHlC Spin Collaboration Meeting I 

Abhay. Deshpande 
Stony Brook University 

RIKEN BNL Research Center 

An improved A-{LL} measurement for piA{O} production 

Tests of new detector concepts for future spin runs 
- Relative Luminosity scintillator "telescope" 

R&D Future relative luminosity monitorl. 
- Forward muon background measurement 

= R&D future muon trigger upgrade 
- (STAR) Scalar board tests and'commissioning 

R&D future relative luminosity monitor & detector correlations 

In Run 4 PHENIX should be ready for all of the above to have realistic 
chance of using this in Run 5 & later 

Allow enough time for Jet Target to be commissioned. 
- Unlikely: absolute scale for polarization from this run? 

2/21/04 Abby Deskpande 2 
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. summary:c ei Bai) ’ 

Goals: 
- 55 bunches with 1 x 10A{l I} per bunch 
- Average currentlring: 70 mA 
- Peak luminosity: 1 I x I OA{3O} crnA{-2) secA{-l} 

-. Snakes (ON) and spin rotators (OFF) -> We would like to 

- Average luminosity (?) .1/, 

have them ON! 

2/27/04 Abhay Deshpande 3 

Run Plan for 5 weeks (35 days) ~ 

Week I (March 26-April 1,2004) 
- Jet target installation 
- RF common cavity work 
- Establish circulating beam in blue and yellow 
- Instrumentation setup 
- Machine tuning (orbit, working point,decoupling,optics) . 
- Begin jet target tuning 

Week 2 (April 2-9,2004) 
- New working point development at injection 
- Jet target tuning 
- Ramp development (6 bunches,transmission, polarization) 
- Ramp development (56 bunches, 1 x 1 OA{l I} bunch intensity) 

2/27/04 Abhay Deshpande 4 
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Week 3 (April 9-15, 2004) 
- Jet target tuning 
- Store activity: beam lifetime, luminosity, background, polarization 

- Polarization development 
- Store energy scan (radial and vertical polarization vs. slightly 

different store energies) 
- .Jet target Measurement (56 bunches, CNI measurements) 
- Steady reliable reproducible machine operation 

Week 5 (April 23-30,2004). 
- 112 bunches with 1 x 10A{l l }  per bunch 
- Different fi l l  patterns 
- 56 bunches with 2 x 10A{l I} per bunch 
- .Spin tune measurement (112 day) 
- Spin flipper commissioning (1/2 day) 

Week 4 (April 16-22,2004) 

2/21/04 Abhay Deshpahde 5 '  

What? Who? 

Possibly -45% polarization 8 . 4 - 2  pbA{-l} data (minimum) 
- Longitudinal polarization: A-{LL} piA{O) production 
- Try: improve up on the Run3 result by factors of -3 in &-{LL} 
- Ramps development with Spin Rotators ON WEEK 2 
- Needs Local polarimetry readiness WEEK 2 

Detector tests for future runs: 
- Luminosity telescope ( X .  Wei et al.) 

- Forward muon arm upgrade (X. Wei et al.) Fig-> 
WEEK I INSTALL 8 DEBUG .k 

1 

Installation time for hardware (2-3 days) and testing 
WEEK I INSTALL & DEBUG 

- STAR Scalar boards (Marcus W.,Robert B. et al.) 
Intermediate board: GLI board c-+ Star scalars 
Couple with Spin Sorting: COMMISSION: WEEK 2 or 4 

2/27/04 . Abby Deshpande .. 6 
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I 

2/27/04 

X. Wei et al. . 

PHENIX Other General readiness: 
- Spin sorting (Goto et al.) Week 2 
- Trigger Weeks 1,2 

GLIP trigger board spin sorting (John L., Belikove, Yuji) 3 

LVLI: mulDLLl (John L. et al.) 
LVLI: EMCal-RICH Trigger (ERT) (Kensuke, Frank et al.) 
For future use: LVL2 trigger (Tony F. et ai.) 
- tests planned in weeks 1-3 

For future use: Multi-event buffer 
- DAQ (EVB-GroUp) 

- tests and development planned in weeks 1-3 
- Online Monitoring (Chris P. et al.) 
- We are encouraging all system specialists to be delay their vacations 

after a long AuAu run 
Especially after the possible 2 extra weeks at 63 GeV CM 

2/27/04 Abhay Desbande 8 I 
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Week I in parallel with jet installation (- 3 days) 
- Install luminosity telescope and RPC in MulD gaps 
- Fix ERT ROC & start tests * 

- Install & check STAR scalar boards 
- DAQlEvB development for future runs 

Week2 
- Local polarimeter ready to function 
- DAQlEvB development for future runs 

- DAQlEvB development 

- Local polarimeter operational 
- Triggers setup (perhaps earlier) 
- DAQ needs to be ready for us 

- Take data when possible 

Week3 

Week4 

Week5 

2/27/04 . Abhay Desfipande 9 

iew.. .. 
If the polarization in Week 5 is -(45-50)% 

We intend to ask for extra -2 weeks of runs 
- .This intent has already been,expressed to the BNL ::;i 

management 

What can 2 times luminosity and 50% polarization do? . 
- Figure of merit: 1 

Sq1t[P_{y}~{2} * P-{b}*{2} T L dt] 

Assuming Run 3 luminosity: 
Sq1t[(50/27)~{2}] -> 3.7 improvement in the stat error, 

2/27/04 Abhay Dshpande 10 
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9:OO - 9:15 

9: 15 - 9~45 

9145 - 10~15 

10:15'- 10~45 

10~45 - 11:OO 

11~00 - 11130 

11:30 - 12:OO 

12~00 - 14~00 !: 

14:OO -L 14130 

14~30 - 15100 

15100 - 1 5 ~ 1 5  

15115 - 16115 

16115 - 17100 

Welcome & Coffee 

Machine Status & Update:. ................................ W. Fischer. 

Tune ShWSpread. ......................................... .R. Tomas 

Source Update and Plan.. ................................. .A. Zelenski 

Updates on New Working Points & Beam Beam 

Coffee Break 

Jet Commissioning Scenarios. .......................... .Y. Makdisi 

in the Polarized H-j et. ................................... ..A. Zelenski 
First Results on Polarization Dilution Measurements 

Lunch 

Revised AGS Commissioning Plsin.. .................. .H. Humg 

More Detailed RHIC Commissioning Plah: .......... .M. Bai 

Coffee Break 

Updates fiom Experiments 

PHENIX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A.  Deshpande 

Discussions on FY04 Physics Data Taking within 
5 Weeks and Beyond, and AOB 

STAR.. ...................................................... .S. Trentalange 

RIKEN BNkResearch Center 
RHIC SpinCollaboration Meeting XXII 

February 27,2004 
Bldg. 1005, Third Floor Conference Room 

Brookhaven National Laboratory 

Next RSC Meeting - Friday, March 19, 2004 (to <be conjrmed) 
See webpage h t t d / m .  bnl.aov/riken/RSC-meetings. htm for tentative agenda 
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RHIC Machine Status 

Wolfram Fischer I : 
-Ron Coordinator for Run4 Gold-Gold Operalion - 

For the C-A RJ3IC.Team 

7- 

BROOKHAUEN 
NATJ ONA L L A B 0  RATORY 

RHIC Spin Collaboration Meeting 
19 March 2004 . 

Content 

Run-4 Au-Au luminosity development 
Low energy run preparation 
Summary 

121 
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17 March 2003 RHIC Run4 

60e9,Au 
intensity 

Stores during last week, Monday to Monday 

T I a  c 

EROOKHkl€N 3 Wolfram Fischer N*T,O”*L U ” ” ” ~ T ” I ) .  

RHICRun-4 ,, 17 March 2003 

As of 03/14/04 2400 
Delivered 1196 (pb)-!]to Phenix [week ago : Star x0.9 

1400 Brahms x0.4 

1 0 6 0 1 - e  

136 (pb)-! last week best week: 1581 Phobos x0.3 I ,  

-?iIElr?s 
-ST-AR ................................. ...... 
-‘-?HOBOS 

s . . . . . . . . . . .  . . . . . . . . . . . . .  
k .- 
5 

4 
ISMXimuUm g projection 

400 physics target 
minimum 

200 projection 

600 - 
4 

0 
0 2 4 0 2 4 6 8 1 0 1 2 1 5  0 2 4 6 8 1 0 1 3  

Weeks into the rim (to 03/15:04) -.- 
Wolfram Fischer ,. M!!%!*mE!v 

2 
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Tune in store 

10h maintenance 

Run-2 Au-Au Run-2 p p  Run-3 d-Au R u n 3  p p  Run4 Au-Au 
aast month] past month] [last month] [last month] [In 8 weeks] I I 

pes t  week without 
maintenance: 66%] 

comments: 
-Not all store time used by experiments (initial background, detector turn-on, etc.) 
- Usable store time differs fiom experiment to experiment 

Wolfram Fischer -i*T,D"*L L*B"l l ," i t l  

RHIC Run4 I 17 March 2003 

Low-energy run:. 31.2GeV/u.total beam*energy 
Tested ramp .without,beam (AI, George, Johannes) . . 

Thursday: test.ramp with beam (10-hrs) T 

4 .Accelerated and stored beam, started rfre-commissioning 3: 

Wednesday 24-March, 8am: switch: to low. energy 
-+ Need to reach production,fasi, only smal1,changes after setup 1 

- 24h,shifts scheduled ' . 

- Finish ramp development 
- Re-commission 

rfstorage system .I: 

-. Other systems (ZDC, BLM ' 

gap cleaning, collimation) . 

for 3 days 

Ti* 

Wolfram Fischcr N E E 3 % n F n Y  
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RHIC Run4 Set-up for 62.4GeVIu cm energy 

lSt ramp to 3 1 :2GeV/u successful 

J. van Zeijts 
G. Ganetis 
A. Marusic 

QUlP R x i n d  Set-up for 62.4GeVfu cm energy 

a :  . 

124 



1. "RHIC Run4 Set-up for 62.4GeVlu cm energy 

I About 50Hz ZDC rates (gains not$adjusted, 23 bunchedring) 

T. Satogata .< 

J. van Zeijts 

Delivered Au-Au luminosity exceed 
most optimistic assumptions: 

(almost the same to STAR, 1/3 to BRAHMS and PHOBOS) 

Calendar time in storeincreased to 50% I Low energy runsetup on track 

125 
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I News from AGS Polarized Protons Run 

Haixin Huang 
Mar:19.2009 

€3. Huangll 

NAT B R O O d V E N  IO X h  L LAU 0 U T O R Y  

I Depolarizing Resonances in the AGS 
Imperfection Resonances 

arising from sampling of error fields, fields due to closed orbit errors, etc. 
G ~ I  (integer) w5.6 ,..A6 psi-iiai snake 

arise fiom sampling of focusing fields due to ff i te  beam emittance. 

Strong ones: (3y=OfvvyJ 2+v,364v; AC dipole 
Weak ones: Gy=24kv,+38-vy 

Intrinsic Resonances 

*kFWvy 

crosctng speed as fast a possi3k 

horizontal betatron motion coupled to the vertical betatron motion by 
some coupling elements: solenoid 
C?y=k€'?~~ ~-0+~,,12+~,,36rt~, Cross;iig speed 35 ti?st 35 p~ss~b lc  

Polarization after passing an isolated resonance with strength E and crossing 
speed a =Gdy/d€I is given by Froissart-Stora Formula: 

P/P,=?exp[-nl&IY(2a)]-l 
nle1V(201)<<1, PdPp,+I ; 
n]&]2/(2ay>l, ppp,+-1. 

BROOKHRVEM 2 Hamn Huang N4TiO' i i i  L U B O H A T O R Y  
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AGS intensity@ with snake odoff 
... 

Snake on 

15-Nar-84 Better life, time . EHP 
155159 1-1 

[Ti 

.n' 2.66 V *  

.z 5 
I 

2 5  n 1 v o c  75 1;s 

a N(IRIRL 
0 1  u nc 3 5 V ' i ~  1 Ext DC5EEnYB[Q 2 2 v o c  

[I nowat 3 .5 V m J- Ext DC 583nV 59Q 
4 5 V E  

2 2 v O c  

4 5 V D t  -". 
BROOKEWYUI 6 Hawin Hung NATlOSAL LABOIUTORY . / /  
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., Job List 
0 Establish beam irm AGS extraction with good intensity. J 

0 Calibrate the Gauss Clock Counts for the new main magnet function 

0 Careful tune optics to give healthy AC dipole pulses to overcome four 

. 

to set the timing of AC dipole pulses. J 

strong intrinsic resonances, which include vertical and horizontal 
tunes, vertical and horizontal chromaticities. J 

0 Adjust the driving tunes for all four ac dipole pulses to maximize the. 
ac dipole driving field. 

0 Correct orbit with the helicalmake on andminimize the coupling 
with skew quads. J 

0 Booster,harmonic scan to eliminate polarization loss in the Booster. J 

AC dipole pulse timing scan at various resonances. 
0 Fine tune the ac dipole,pulses to eliminate emittance growth if any. 
0 Correct S* and 9* harmonics along the ramp. 

7 Haixln Huang NATIDVAL BRoQ&uI LABORATORY 

Energy PoIanzation 200MeV Polarization 
7.5 (77.0+-1.8+-4.7)% (71.4-t-0.6)% 

4.5/4.7 (-74.1+-1.4+-4.5)% (72.3+-0.7)% 

Pol. Last year 
(73.6+-0.4+-4.5)% 

(-71.5+-1.9+-4.5)0/, 

NATIOBAL LABORATORY 6 Haixln H m g  
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rente this year 
0 Of course the new warm snake. Much less coupkg 

from this snake!x There are several benefits: 
1. .We can run the snake as strong as we want without 

concerning the coupling resonances. 
2. The effect from horizontal dimension is small,, so less 

parameters to>worry about (horizontal emittarrce,, 
horizontal tunes). 
Faster Bdot (faster resonance crossing rate). 
No. scraping in the Booster (higher intensity easily) 
CNI polarimeter perform well with the higher 
intensity. 

,..- 
BROOKHRVEU 9 Win Huang N A I I U N A L  U Q U K A T U R Y  

O.I+-2.5% with snake off, ac dipole on. 
0.4+-2.5% with snake on, ac dipole off. 
One single comparison between CNI and E880: 32.3+-2.3% vs. 32+- 
5%. 
With each of the ac dipole on/ofF measurement(before reaching 44% 
in AGS, about 30% at the time), athe vertical emittance can be 
estimated. 
It suggests that there is no effect from 34+ v+ timing is off, driving 

131 /. 



46.5 porch field scans 4 ms23B252 I . 
dah hum fyo3 -taksn with bumpleasetup cO3 runS238-252; 759-?75) x rns 759-775 , ~ 

add fstscen FYO4 (burnpmg but at <PO 6mm -A- -m l S l  

40 

30 

20 

10 

0 

-1 0 

-20 

-3 

9. 00 

4 0  P,BJ,f 
50 

60 
AGSFlat Top MagneUo Field Safflng (ffiauss) 

A-N,has been raised by 10% from.last year. 
The polarization seems more stable comparing to last year. .v 

The relative shift of plateau between last' year and this year is 
understandable, since the energy is determined by both B field 
and radius. 
Spin&y should flip every unit of Gy, or about 200G. In f , ' i t  

between, when the beam energy stays at weak resonance at 46.3 
(55-v, 1 and 46.7 (39+ v, ), beam can be depolarized. This 
distance should be about 80G. Since this is an incomplete field 
scan, the fill structure is not seen in this plot. 
The plateau of high polarization is smaller this year. This may 
indicates that-the strength of all resonances are enhanced by the I 

new warm snake. 

12 W i n  Hung NATIUJAL LABORATORY 
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What Else Will We Do? 
0 

0 

0 

e 

e 

c 

e 

Timing scan for each resonance. 
Optimize the coherence at each intrinsic resonance, the coherence monitor 
just available on Tuesday. 
Avoid emittance blow up if any ( no vertical profile measurement before 
today); minimize vertical emittance. 
Higher extraction energy? (to increase resonance crossing rate at 36+v, but it 
is less an issue if no coupling resonance around) 
Cokect orbit along the ramp. (less important with 6% snake and little 
coupling) 
Ramp measurement to make sure there is no drop of polarization at 36+V and 
find out where we lose polarization. 
Use the new foil in LTB to reduce the emittances. 
Explore relation between polakation and both horizontal and vertical 
emittances. 
Explore relation between polarization and beam intensity. 
Explore multiple bunch injection scheme. 

14 Haixin Huang BROOKHBYEn 
NATION.AL LABORATORY 
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=IC Snake Quence Protection Update 

G. Ganetis, BNL 

(talk unavailable :at time. of publication) 1 8  

fog 
RHIC Spin..Collaboration* Meeting XXIII 

March 19,2004 
RIKEN BNL ResearckiCenter , . 
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Updates on RHIC Commissioning Plan 

M. Bai, BNL 

(see htt~://’w. agsrh ichome. bnl. gov/AP/Spin2 004) 

for 
RHIC Spin Collaboration Meeting XXIII 

March” 19,2004- 
RIKEN BNL Research Center 

I 
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06 
Final) ResuICfrom RHlC pC CNI 

rn GcraVAirn of this work 
u Provide the stable, reliable polarization info With properly. 

estimated systematic errors 

ra Understand the origin of the systematic errors, correct them if . 
possible 

Advances of Run-OS data frcEm Run-02 
In Run-02, Systematic error was estimated with run-by-run 
fluctuations and bunch shuffling because 
(scaler data - phenomenological approach) 

I m In Run-03, event-by-event ‘&ta enables further detailed study 

1 
! 

139 



Radial polarization component was observed throughout the run 
rn The shape of -t dependence indicated a non-CNI origin 

(Similar flat -t dependence was also seen in yellow flattop) 

ce 

0.Jinnouchi @ RSC 
Mar 19.2004 

Issues known during the Run-03, (Cross asymmetry) p-.. c*iz... - 7 ,  

rn Cross asymmetries were constantly observed throughout the run 
m It meant that AN for the detectors were not balanced 

2 
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Cumider each Si stvip as an Individud Palmimeter 

rn Square-rmt-fomu1a (X,Y,Cross,etc), X2-fit (+fit) always 
require a set of detectors to calculate asymmetry, and it is not I 
easy to directly specify which detectors (strips) are bad and 
how much they are 

m New diagnostic method is to use each Si-strip as an I 

individual polarimeter, but still keep the cancellation 
mechanism on acceptance and luminosity asymmetry 

Pi = (U(i> - R*D(i)) / (U(i) +, R*D(lf) / AN@ 
u(i), mi) : i-strip carbon counts 

R = C U(i)/ Z D(i) : luminosity ratio 
AN(I) : Analyzing power of i-strip 

a Some results with Scaler data were shown last year, the following 
results were based on Event-mode data (with new caiibration) 

5 0.Jinnouchi @ RSC 
Mar 19. 2004 M & k j g - y ?  r- 7% 

e&ioyIsr 
w (Off-line procedures how to deterrnine,d-layer were shown in Jan.) 

Widths are distributed 50-80ug/cmZc 
rn Size of the fluctuations is fipg/cm2 which is about the same 

uncertainty of Run-02 
rn Averaged values for each Si'(not each strip) were fixed and used for 

all the analysis 
w Shifted energy spectrum by -IOOkeV, make AN smaller (-10%) 

R Time zero is adjusted for each run, each strip, and the kinematical 
hc t ion  is always on the Carbon mass peak 

m h fit E950 was revised + AN became larger (-10%) 

3 
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,__. ..... ~ 

- -  

Online results were based on the wrong AN(red curve) 
w AN for the given run is calculated with weighted sum of this curve 

Increasing by about 10% in AN implies the reduction of 
polarization result by 10% 

B Online event selection was defined by time window (~tl2nsec) 
B By using the mass for event cut criteria, signallnoise ratio could be 

improved 
m Mass resolution differs nm by run, and also depending on the Carbon 

energy. These effects are taken into account 
~ ~ ~ ~ - ; L ~ ~  -6 
fu,mmw-.Lw.*~*m.-*J 
, -  

11w 

1OM 

45 degree detectors uo 

400 

m 
0 

Hm"nsulaCrv~*M 
90 degree detectors CEdge) . . 
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ization @ELLO FF) 
rn P(i) is calculated for each strip far different mass cut 
I With the normalization, the flat distribution is expected. 

I& For 45 degree detectors AN is reduced by 42 
m Sign is flipp,ed for left side detectors (Si4-6) 

The values are rather stable'for different cuts 0 1.5ocut 
3.00 cut 

YE (Blue) I I i  
rn The results are very unstable and there is strong correlation . 

to the mass cut 
rn The values looks unreasonable for several detectors far 

beyond statistical uncertainty:". 

Strip Number Strip Number 
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e of the carbon mass 

One particular strip in blue CNI sees extremely 
large difference btw plus/minus bunches 
(+ will be eliminated from all the analysis) 
I Some strips (in blue CNI) see small but the same 

effect 
I Obviously there is large fluctuation in regards to 
Carbon mass value (either T.0.f. or Energy is 
moving) 

,I 

(see next page for zoomed plots) 

2: u: 
-0.1 

..# 

Strip Number 

ve Bunches 

0.02GeV 
D u u  

UI 

b 

- 
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Cornparismi btw dgfereent mass czrt ( F d h v )  
p * r  

R Corrections on the mass peak improves the cut dependence 
m There is mall structures m the case of flattop which indicates the radial 

asymmetry component 
w The edge strips (2 strips in both edge) in 90 degree detectors always behave 

dSerently, we decided to exclude them lkm polarization analysis 
0 1.Oacut. 
0 2.0acut 

Comparison btw dzerent mass mt (Blue) 

In case of blue CNI, the improvements are much 

There are repetitive structures in Battop 

p - x z . - . "  

clear 

rn Two edge strips in 90° and the lSt strip of Si-3 0 1-00 cut 
0 2.00 cut 
03.00 cut 

should be neglected 

gP- 
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m dzflerent cut 

E With the following fords, the 
statistical significance can be assessed 
(for the case, one data set is the subset 
oftheother) . 
sig. = I EI - ~2 I / d(ae:- 

m ag"ss=l is expected for stat. only 

m Excess could be considered as 
systematic errors 
asp = x mat 

2) 

E Yellow --- 0.5% (FL) 1.5% (LJ) 
BLUE --- 1.1% (FL) 1.3%(IJ) . 

signifcance in polarization . 
Red - +/-2G tQ +/-3G .( 
Blacb - +I-% tQ +/-3G 

0.Jinnouchi @? RSC L @ w T  rc-- -, r Mar 19. 2004 
15 

m h yellow flattop, radial component is observed 
m Cross asymmetry is around zero 

0.Jinnouchi @ RS( 
Mar. 19- 2Q& 

16 
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I f  rn Systematic error is estimated with C * GMsqrlUJ4RDF:SPFiedChl: 3.60 
SpylmnticEmr:U.U&3 in pal. 

& 
i H Two edge strips are removed 

~~J 
mi : 022 4- o m  

+/- 4?40 polarization error (out of 22%) 

Mow radial components] 

+/- 1% polarkation error (out of 23%) 
12O toward inside ofthe ring 

147 : 
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Systematic error estima fions porn hw scenarios @he Flattop) 
~ l r J 0 ~ c l I l l O r n ~  I The systematic errors largely, . 

I dBer depending on the 5-1 Chlsq:S44.7BHDF:3BFlU!CM: B.07 i 
: synam.clcEnor: omlnpoi. ! assumptions 

F 
-=r 

+/- 3% polarization error {out of 34%) 
170 toward inside of the ring 

10 



I 

Procedure has been established to stabilize the CM measurements 
The major systematic error components are estimated 
m Vertical only (Flattop) 

~i BL - 9% (Out Of 32%) 
5 n - 4% (OUt Of 22%) 

Allow radial (Flattop] 
s BL - 3% (Out Of34%) 
ia YL - 1% (out of 23%) 

D Event selection dependence is small 1 

Applying the procedure is rather straightforward 
The run-by-run (fill by fill) results for experiments will be done soon 
(including the bunch selection) 
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AGS CNI Polarimeter. 
FY03 Results 
Jeff Wood, UCLA 

Outline. 
Overview of 2003 data 
- Polarization history in AGS 
- A at various beam energies 
- Polarization during AGS ramp 
- AGS-RHIC Comparison 

- Background Studies 
- Energy Calibration 

Finalizing data 

1 
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I 2003 AGS Pblarization vs. Day 
I L i 

5 0.6 
2 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

n 

20 30 40 50 60 70 BO 90 

day from March 1,2003 
I 

Provided feedback a tune many machine parameters 
Polarization generally increased throughout the run 

from E880 AN 
not included 1 For -t = 0.009 - 0.022 (GeV/c)2 I 

A, at 46.5: fit to E950 data (L: Trueman hep-phf0305085) 
<AN> = 4.16% 

. :. 
/ '  

. I  
. .  

2 
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A, Omo7 
' '0.bl' bid15 :d.b2' Old25 'dk3' bid35 '0.64' Od4$ 

+ 0.06 --t -=-,--- - 4 - - -  

* 3.5 GeV 
- 6.5 GeV 

9.7 GeV 

I +* 
0.05 : 

0.04 1 v 12.8GeV 
0 21.7GeV 
0 24.3GeV 

0.03 '1 - --->,-7,--,- -,__ - - - -- __ 

Fit to E950 Carbon energy (keV) 

' Asymmetry during AGS Acceleration 

.L-----.I 

, &  , 25 , 30 I ,35 , 40 , 4 5 ,  Gr -0015 

12 14 ' 16 18 20 22 24 E,,, 
! !I 

(I ,  
1 

I ,  
I 1  c 1  

(GSV) I Asymmetry flips sign at every Gy = n.1 

3 :  
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Polarization .during AGS Acceleration 
Model for Gy dependence of & 

Interpolate 4 from measurements at 
Gy = 18.5, 24.5,41.5 and 46.5 

constant for Gy= 38.5 - 46.5 

E 
II 

0.2 I- - - I 
". 

25 30 35 
0 "  i 

24 
Ebearn 

12 14 16 18 20 ' 22 

Consistent with smooth polarization loss from 11 to 23 GeV 
-15% relative loss at strong intrinsic resonance 36 + v 

AGS - RHIC Comparison 
AGS measurements occuring near RHlC fill 
average RHlC injection measurements for each fill s ,  

0.6 
nu 0.4 

0.2 

10 20 . 30 40 50 60 0 ~ ~ " ~ ' " " ~ " ' ~ ' " ' ~ ' " ' ~ ' " ' ~ " ' ~ '  

9 0.6 L I 

0 ' ' '10' ' , '20 . , '30' ' ' '40' ' ' 'So' ' . '$0' , ,' 
g 0.6 . 

0.2 : 

I 
2 0.4 4. i. * 'c**-**r* e+ *e% 

O - '  ' ' '10' . ' '20' ' I '30' ' ' '40' ' ' 'So' ' ' '$0' ' ' 

day from Apr 1,2003 

, All polarimeters see drop in P at end of run 

I 

4 
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Constant frt: 
u) 1.8 
1.6 % 1.4. 

Q 1.2 
n* 1 

0.8 
0.6 
0.4 
0.2 

rn 1.8 
2 1.6 5 1.4 
B 1.2 

0.8 
0.6 
0.4 
0.2 

10 20 30 11 40 50 60 - 

p 1  

10 20 30 , 40 50 60 
day from Apr 1,2003'. 

! Systematic Studies 
Background subtraction: 

Fit:mass with:' 

Try other functions 
for: background.. 
Use lo, 2 0  and.3o cuts 
Compare how ... 
asymmetry changes 
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Asymmetries w/ Background Fitting 
x10 fit fuction used 

00 01 02 03 04 i2 0.56 z 
E 0.54 

Asymmetry 
with "banana 

, cut 
m 

0.48 

0.46 : Before background subtraction 
: After background subtraction 

o'44 

- 

1 2 3  123 123 1 2 3  1 2 3  
0 cut 

Mean difference After - Before 
Its:., 1.2% shift 20: 1.7% shift 30: 2.5% shift. 

Conclusions and Outlook.+ 

FY03 AGS CNI Data 
- P generally increased or stablerduringlrun , 

-A, (w/ -t dependence) studied at various 
. beam energies 
- AGS Ramp: no losses at Gy = 48 - v 
- P IOSS -7% AGS to RHlC 
Systematic Studies 
- Asymmetry stable with different cuts 
- Background, effect 3% on asymmetry 
- Energy calibration to be studied 
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FY04 AGS CNI Polarimeter Updates 

D. Svirida; ITEP/BNL 

for 
RHIC Spin Collaboration Meeting XXIII.) 

March ,l 9;b 2004 
RIKEN BNL Researcb Center 
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New in N2004 
outer upper > 4 90-degree detectors 12 strip eac 

> Total 48 channels - 12 WFD 
modules with 4x onboard memory 
> Enlarged TOF distance 32 cm 
> New preamp boards with higher, 
amplification - 2 stages (12 chhoard) I 
P Improved grounding/shielding and 
stability - no oscillations 
> Scaler @stogram) readout mode 
for the flattop measurements - fast 
readout - no intensity limit from the 
readout side (needs debugging) 

P inadequate preamp board design by BNL instrumentation: a) sufficient 
bias current leakage on the boards, b) lack of ground planes --had to slow 
down the preamps to get reasonable stability I 

> Strange WFD behavior - need fine tuning of clocking signals 

k Top secret: every second 
line IS GROUND the whole 

. way down to the very strip 
9 No pileup in the preamp 

P Lower limit in -tis only 
by the detector noise 

P No upper limit on -t 
> Can see real relativistic 
(fast) particles h m  the 
target - good To definition 
(the rate is of the same order 
as carbons or higher) 

INDUCED SIGNAL I!! . 
I .  
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P Very clean data 
% Good separation of carbon from prompts may allow going to very 
high -t values 
b Low x2 of sequential measurements - stable operation 

> Debug scalerhistogram mode for regular flattop measurements I > Develop broadcasting of the results through the CDEVIADO system 1 

P Mount attenuator boards for faster attenuation switch (under production) 
k Switch to the new USB CAMAC controller for 10 times faster readout in 
‘event’ mode (also need WFD firmware upgrade) 
> Ramp measurements before changing detectors (April 5) 
P Mount Peltie coolers when changing detectors for lower noise and higher 
radiation tolerance 
P pC physics behind RHIC stores (need dedicated time): 

40 Go to the lowest and highest possible -t values (?? 100 kEv - 
- ?? 10 MeV) 

*% Measure A,  at several flattop energies, smaller energy step, go as 
low with beam energy as possible 

2 
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Status of Run 2003 Analysis of pp2pp Experiment 
Wlodek Guryn 

forppZpp collaboration 
Bmokhaven Nationalhbomtory, Upton, NZ USA 

OUTLINE of the TALK . 
*Where we left off? 

=What is different In Run 2003? 

! 
1 "  , 
1: : 

-How analysis is done?. 

*Where do we stand? 

-what are the questions? 

.Where do we go from here'?' 

. Where we left off: Forward slope B measurement (SB) 
' ,  

Phys. Len. B 579 (2004) 245-250 
Fit It [-distribution with 

1.0 e+Hm a GE' otot 1 ( P + + 
t 

Using f i ts  to world data of c~tot= 51.6 mb 
and p=0.13 2 

Fit Bfor 0.01 0 CeV2 I I tl IO.019 GeVZ 

lwo 

50 0 25 
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Where we left off: A~ (SB) 

Single spin asymmetry A, arises in CNI region mainly from interference of 
hadronic non-flip amplitude with electromagnetic spin-flip amplitude 

Raw Asymmetry 
*Idrsl . 

False Asymmetry 

I 

Principle of the Measurement . 
Elastically scattered protons have very small 
scattering angle W, hence beam transport 
magnets determine trajectory scattered protons 

The optimal position for the detectors is where 
scattered protons are welJ separated from beam 
protons 

- Need Roman Pot to measure scattered protons 
close to the beam without breaking accelerator 
vacuum 

Beam transport equations relate measured position at the detector to scattering angle 

Scattering Angle at IF’ 
q,, yo : Position at Detector 

%4 

2 .  
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The pptpp Experimental Setup 

Komber of Ipp sttlions 

Number of Si planes 

Xumber of' elastic events 

Beam momentum 

Number of bunches 

I Engineering2002 I 2003 

I 
2 4 

16 32 

3.105 31Q6 

100 GrV ' 

55 

0.004-0.035 (GeV/c)* * 

Proton intensity. 5.101'. 19*101' 

Proton beam polarization 0.24 0.37 
(estimate). I I I 

3 
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Elastic event analysis ITEP Moscow and KrakowBNL 

ANALYSIS FOSCUS of ANALYSIS IS NOW ON UNDERSTANDING 
SYSTEMATIC EFFECTS 

1. 

2. 

3. 

4. 

Pedestal value, pedestal width (a) and dead channels are determined. 

Valid hit is dE/dx with 40 above pedestal; 

Cluster size is S 6 consecutive strips above pedestal cut; 

Elastic events are reconstructed using correlations of hits and track 
reconstruction (ITEP;) 

Clean events, one hit Der nlane in four Res are used for full reconstruction, 
offsets calculation, (x0,yO) (Kr&ow/BNL); 

Clean events with one hit per plane in RPl and RP3 for dN/dt distributions, 
to get large statistics. 

5. b .  

6. 

Show 113 of the data 

,Elastic Events Hit Distribution lTEP 

4 
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~ ~~ 

Elastic Eventsz-x, y-y ,corerlations (ITEP) 

Elastic Events: Krakow/BNL 
Angular correlation 

165 
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. : Elastic Events: .KrakowBNL 

. . . . . . . 

Elastic event analysis KrakowBNL (cut effects on P/3 data) 

CUT DESCRIPTION 
All Events 

Elastic trigger (idtrig-1) 

Clean elastic trigger arm A 
CGn elastic trigger arm B 

Gold events arm A 

Gold events arm €3 

Colinearity ~O(A~, ,A€)~)  arm A 

Colinearity 3o(A8,,AOY) arm B 
0.01 < -t < 0.02 (Gev/c>z arm A (dN/dt fit region) 

0.01 < -t < 0.02 (Gev/c)2 armB (cIN/dt fit region) 

# Events 
931k 

901k I 

339k 

315k 

177k ’ 

152k 

165k 
134k 

91k. 

91k 7 

.. . 

6 
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Status of ruin 2003 analysis (SB) 

x-y correlations. dWdt (not corrected) 

____I----- _....--- 

Summary 
1. We have a very dean data set, very few dead or noisy channels: 

* Excellent silicon detectinn efifcierrey; 
* Mrasorement nf In& nlyjles with ne\, RPs Punws reeunstructhI of(%&). 

2. Because of less scraping -tmh is not as small as in the Engineering Run, it 

3. Given good data sample we have, the systematic errors are very important 

4. We need nmre information from the accelerator about the transporl, non- 

is not a problem for B or AN. 

to determine. 

linear transport ir being caimImd, to do off-axis tracking. 

5. We will usedata to cross check the transport. 

6. Van der Meer scans will be used to determine luminosity. 

7 

167 



Summary,continued 

Estimate of statistical error 

Nuclear slope AB 

Raw asymmetry AEN 0.001 

Total cross section A e o t  2-3 mb 

Knowledge of beam transport, including off-arb, is 
crueial to improve systematic e m r  

‘. r”ii0.; Blue 

Stay tuned for the next RSC meeting and 
the RHIC/AGS users meeting 

168 ’ 
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