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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 :Research 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. This program-had increased:to include ten theorists and one -
experimentalist in academic year, 2001-2002. With: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. -

Beginning: in-:2001a 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 number: of RIKEN Jr. Research
Associates and Visiting Scientists also contribute-to the physics program at the
Center.

RBRC . has:an:.active workshop program on:strong -interaction- physics
with each workshop 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 can: therefore be’ available W1th1n a short time.. To date there are 59
proceedmg volumes-available. - ~

The construction of a 0.6 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

*Work performed under the auspices of U.S.i).O.E'.' Contract No. DE-AC02-98CH10886. ...
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RHICGMachine:Status

Wolfram:Fischer

—Run Coordinator for Run-4 Geld-Gold Operation — .

NATIONAL:LABORATORY: -

RHIC.Spin Collaboration Meeting: .
22 January 2004

Content .i | ']

Run-4 start-up and ramp-up .
... Run-4 Luminosity-development
.~ Current typical running conditions:
.~ Luminosity limitations..
Impdftant impljpyements relevant::
to polarized proton operation -

- Summary -

. » HHAS 2
Wolfram Fischer . SROGUHAUEN,




Run-4 star-up and ramp-up

* 12/01/03 ..2 weeks of start-up begin -
(24h/day machine development) -

» 12/15/03 - 2 weeks of ramp-up begin
(owl shift for experiments) "

* 12/31/03 .-Physics Run:started *+- -

Comments:; .

- Ramp-up period 1 week shorter. than planned -

- Total.of 8 days with:larger. problems dunng start-up/ramp-up
- Started Physics Run:with - - -

- stores above design luminosity - =
- ~40(ub) /week (last week in Run-2 had. 24(|.Lb) l)

[luminosity numbers denote delivery to Phenix/Star] !

Wolfram Fischer -

BHODKHAVEN
NATID_NA L LABURATORY

Run-4 lurninosity evolution .. | -

Délivered 182:5 (ub)™. to Phenix [109.5] Sw 09
72.7 (ub):! last week [ 42.4]] {. Phobos . x0.3

Target. 330 (ub) 1. Brahms . X057
200 T -
:;{ENTX R‘“‘-‘(F"“)i‘
150 - ~—PHOBOS
~—STAR F

-3
<

Luminosity (p,b)'l

50

0 2 4 0 2 4 6 8 1012 14 0 2 4
s Weeks into the run (oo0120/4) ..

‘Wolfram Fischer

BROOMHAVEN
NATIONAL LABORATORY




Run-4 current typical running conditions

Sat, 01{17/04 Current Lypmalnmnmg conditions (under consideration at all umcs)

*Quantitiy - Unit “Value -Comment.
Bunchintensty . 10°Auions - 1:0/6.7 - Biue / Yellow, injected
Number ofbunches .~ ... 6L~ soperring-
* Initial ZDC rates kHz . - 890 ‘uatPhemxandSmf 1 athhms and Phobos -
Tnifiel oinosity . 10%cni%s! (8.0 -+~ at Pheniz and Star,. 1/3 .2t Brahms and Phobos
Luminosity lifetime - hrs ... 250 for first 3 hours of store, larger ﬂm'eaﬂ:cx
Time betweenfills > - frs 5.0 for uninterupted production . -+
Optimum store length,  hrs: 38  tomawimize average llmmos#y for uninterupted production
Comments: -

- initial luminosity is 8x design -

- average store luminosity is ~2x’ des1gn (good stores)

- luminosity lifetime.is dominated by [BS:and beam-beam: -
(no collision beam lifetime. about 20 hours)-

- time between fills has large variations (0.5 to 12 hours).

-

Wolfram Fischer - m'rml\nnmgumm'

Luminosity limitations

e Vacuum- -
- .Yellow stochastic cooling kicker yo4, now baked -
~ -Blue collimators bi8
— Blue instrumentation section bo2. -

+ Intrabeam scattering. -
— - At injection: .. .
« Longitudinal emittance increase
 Debunching
— . At store:
« -Debunching -
- Transverse emittance increase

o Beam-beam interaction -

s Background -
Luminosity lifetime: ~2.5hrs .
Beamlifetime without collisions: ~20 hrs

] ‘ = 6
Wolfram Fischer Nﬂﬂ'u LABORATORY  °




Run-4 improvements: luminosity:

» Better optics model (Johannes) .
s Orbit correction after each ramp (Vadim):- -

¢ Flexible bunch patterns -
(almost all bunch-numbers between 3 and 111, arbitrarily distributed)

¢ Better instrumentation (ete; ...) -
(IPM; Schottky, PLL tune meter, BPMs)'... .

o Low order:nonlinear IR correction finished (Fulvia)

e Beétter background reduction : -
— 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 ~5min (Ted; Angelika)
—. Automatic collimator settings ~30min (Angelika, Wenge)

o

" . HHA 7
Wolfram Fischer ~IROOKHAEN,

Run-4 improvements: time in store

* More efficient operation. -
— Faster down ramps (George) ., -
— Faster quench recovery (cryo) .-
— Higher loss limitS';oh;ramp (fewer ramps aborted)
— Fast access from home (more analysis power available) -
— Data base driven electronic logbook: (Todd, ta) - - .
— Phobos :magnet controlled by Sequencer (Johannes) .. -
 Increased reliability
— AtR, starved microbes in cooling water (Al Pendzick):"
— Much reduced ice ball maintenance (George, ...)
— Corrector:power supplies-(Don) 1

. ) KHAVEN 8-
Wolfram Fl.SChEI‘ NABrﬁ)?Al:'. LADORATORY




Summary -

» 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 .

! ) OKHAN 9
‘Wolfram Fischer - mnr!mu L.\B%HE(*W







AGS pp Commissioning Plan

H. Huang, BNL.

| for:: |
RHIC Spin.Collaboration Meeting: XX1 -
January 22, 2004 ::
RIKEN BNL Research Center -



FY03 AGS pp Operation

2003 "« 2004
Intensity: . 0.6%10"11 >100110 .
Pol..atext.: 45% - 55% -

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

In the long run;the CNI polaruneter needs to- handle
2*10711/bunch intensity.

The ramp polarlzatlon:measurement did not show expected.-|

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

error).. .. - o
g e
1 Haixin H“ang x’ U\l:{ LABORA%Y

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:March1st. -

¢ Commission the new warm snake.

¢ Commission the upgraded CNI polarimeter.

e Continue ramp measurement with fas'terpolaﬂmeter to- .
get better statistics. .

¢ Measure beta function and look for possible explanation -
of ramp measurements.

ixd BROOKHRVEN -
2 Haixin Huang NATIONAL LABORATORY




RHIC Polarized Proton Run 2004

M. Bai
C-A Department, BNL

101/22/04
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PP FY04 Run Goal

55 bunches with 1x10" per bunch,

, emlttance 151t mm mrad

§ 01/22/04

Average currentlrlng: TQmA
Peak Iummosﬂy
| 11x1030 cm'ZS'1
Average luminosity:
, 6.0x10?-° cm'23'1
B*=1m at STAR and PHENIX

Polarlzatlon at store >-O 40

Ultlmate goal for PP FY2004

— 55 bunches w. 2x1011 per bunch
- 112 bugehes w. 1x1‘()11 per bunch

Achieved in PP FY03

55 bunches w. 0. 7x1 o't per bunch,
emlttnace 15 © mm- -mrad

A_verage currentlring: 48mA

Peak Iummosﬂy

6.0x1039 cm2s-

Average Iummosﬂy
3.0x1 030 m'ZS'1

B* = 1m at STAR and PHENIX

Polarization at store: 0.30
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Strategies to achieve the goal

K Amellorate beam beam effect
— New workmg pomt

— Reducmg beam- beam driven resonances by adjustmg phase
advance between IRs ’

« IR non- ||near|ty correctlon
. Pushmg and Iearnmg the limit of the achnevable proton mtenSIty
— NEG coatmg

— beam scrubblng

- Beta squeeze along the ramp

- Avoid hystere3|s effect when beta squeeze at flattop, so the
machme is more reprodumble

. Better model englne
- Ironmg the tune & chromatlmty along the ramp(Johannes)
« PLL; feedforward
+ Smaller emittance to gain luminosity
+ Multi-bunch injection | ‘
~ Gain the average luminosity

01/22/04
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Lattice for PP FY04 Run

01/22/04

Lattlce

Injection: 10 10 10 10 10 10

Store: 11310310
Injection energy

gamma=25 937(Ggamma-46 5) ‘
golden orbit | |

— Same as FY03 RUN except an addltlonal 10mm H separation
bump at IP 12 for Jet Target o

- The separatlon bump should remaln the same from m;ectuon
" to flattop :

Snakes on DC, spm rotators off for calibration

— Local orblt bump at |nject|on to compensate the orblt
excursmn at snakes o | - R

- Rotator on for testmg if time permlts

Question:
—for the future, how often experiments will need to change the

rotator conflguratlon‘?
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Time Table

- Total 5 weeks

. April 12 - May 17, 2003
- Phase 1: week 0 — 1
_ Phase 2: week 1 -2

— Phase 3: week 2 -4
- Phase 4: week 4 - 5

April 12 April 19 April26  May3  May10  May17 /

01/22/04



Phase'l — Week 0-1

. Rlng access: 3 days + 1 day contlngency
— Jet Target mstallatlon o
— RF common cavity shortout
- Magnet test ramp to 100 GeV (ps crew + Johannes)
— Exerc1se ‘snake magnet and spin rotator (ps crew + Waldo + Johannes
- Others if there s any :

. |njection setup' 3 days
o Establlsh circulating beam in B&Y
“ AtR setup: Nick Tsoupas a
. RF work and Injectlon klcker tlmlng Wolfram and RF crew
« Muiti-bunch injection’ - ‘ o ,
— Instrumentatlon setup
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 polarlmeter CNI experts
- Machlne tunnlng(at one of the worklng pomt candldates)
Orblt correcton: Vadim, ... -
. Decouplmg Joanne Fulwa Wolfram, Todd Mel

v opties measurement & correction: Todd, Mei, Johannes Rama, ..
Jet target tunnlng parasntlc Yousef Sandro

01/22/04
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PhaseZ week 1 -3

. New working pornt development

—  New working point scan at rnjectlon (Rogello Wolfram Halxm Vadlm
Waldo, Mei and others)

. Beam in colllsron
. Llfetlme VS. worklng point
. Backgrounds vs. working point (56 bunches)
- Polarization vs. working pornt (56 bunches)
— Ramp development with the new worklng pomt
+ Good transmlssron effrcrency
. Good polanzatlon
— Store activity
e Good lifetime at flattop
. Good lummosrty llfetlme
. IR non llnear resonance measurement and correctlon
IR non -linear work force: g ' '
. Orblt bump closure: Vadim, Fulvia
. Polarrzatlon development (Ha|xm Vadlm Waldo, Mei and others)
g Polarlzatron VS, Drfferent orbit rms at one of the strong resonances location
- Polarlzatron VS. Drfferent tunes atone of the strong resonances locatlon -

. Jet Target tunnmg parasrtrc to the machme development

~ (Yousef, Sandro and others)
— Check whether there is any depolanzatlon resonances W|th 55 bunches

ﬁbeck any dependence on beam mtensrty
~ Parasﬂ.rc to the machme development

01122104



Phase R Week 3 4. 5

. Cahbratmn of CNI agalnst Jet target

— Dedicated beam with stable polarlzatlon to get 10% measurement
— Steady mjector performance

Intensuty, polarizatio
— - Reliable RHIC performance

« Orbit control procedures to avmd slow deterloratlons of the orblt
and etc

| 01/22/04




LT

Phase 4 — week 4.5 -5

« Spin tune measurement

—  Mei, Waldo, Haixin, Vad|m CNI polarimeter crew
e Measure polarlzatlon vs ac dipole frequency

. Spln flipping

Mei, Waldo, CNI experts

— Measure the spin flrpplng effrmency vs. dlfferent spm tune (dlfferent
snake conflguratlon)

— - Measure the spin fhppmg efﬁcrency vs. different sweeping frequency
— Measure the spm fllpplng efﬁcrency vs dlfferent spin flrpper strength.

. Beam scrubbmg

01/22/04

“still under evaluation on its resulted radiation |mpact on the beam
mstrumentatrons, esp bpm electronucs. -
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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
RIKEN BNL Research Center-:

19 -
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| Qu estfor;;a if%%h’eW'“* working:poi ‘ﬂ,‘t‘?i

Contents
e Status:of the model

e Results fromu:experiments: at injection:.

— RHIE: design:tunes
— LHC tunes
— SPS-tunes:and beyond.

— ISR inverse tunes

(Experimenters: Fulvia, Mei, Vadim;. La
Pena,.Greg, Rama,.Wolfram, Rogelio...)

Spin.Collaboration--. 1/22 /04 R.. Tomas..

21



‘Status of the:model.T

-Magnets.in the IR regions have been-splitted:
into..8 slices
-Blue.and Yellow. lattices are.now available:
-Bug in:the Beam-Beam module under inves-
tigation
Simulated tune scans for RHIC lattices -

0.25 —
0.24 |
0.23 E:
0.22: F
0.21 -
02

Fractional Qy

Dynamic aperture [o]

02 0.21 0.22 023  024::
Fractional Qx . -~

Spin=Collaboration - 1/22/04_- - : __R..Tomas

22



‘Status of.the-model II'

Qy

Qy

0.34-

033 k

0.32
b 0.81 F

0.3

0.29

0.28

0:21

0.2
049.}
XT8N
047 k%
0.16.,. i ™

0.15.L—
016 017 0.18 0.19:02.021 022

ﬂ@éeeo

RI.EHC :

Qx.

o

0;28 0.29 0.3 0.31 0.32:0.33 0.34’1 ’
e Qx

Qy

0.72: s
Qﬁ_g
0.7.
. 069
0.68. -
0.67 }-31

0.66-

0.92 —
0ot [
09 |
089"
0.88.F
0.87-

0.66.0.67 0.68 069 07 0.71- 072

Qx:

0.86 — : :
0:89:0.9..0.91 0.92:0.93'0.94.0.95 "

ax

These plots contain no Beam—~~
Beam!!!l

Spin ‘Collaboration -.1/22/04.::

'5
it

23
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‘Experiments: RHIC design 1.

0.23"
0221

021 B

Tunes from PLL

017

0.16 - —L : )
0 400- 800 . 1200 -

Spin:Collaboration = 1/22/04__

RHIC design tunes'scan at:RHIC-Yellow.imjection

0.6~

049

0.18.

Intensity . ———
QX ———

02 fi-

Intensity [10° lons]

o

Time[s] ~ -

1600

2000

R Tomas.

24..



0:19
- 018 |

- Qy

0.1 6 | ---------------------------

o2l
04|
0.6

lon rate [%/s]

_-1 U ] ] ]

017, 048 019

Qx
Spin:Collaborationi--1/22/04.

R. Tomas:
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‘Experiments: LHC

LHC tune scan at RHIC injection:

0.33
0.32 |
0.31 f
0.3 ]

Qy

-0.1 .+ ‘ . R
o2 C-
0.3 . T

Loss rate [8:/s]

-0.5 — ' ! —
0.3 0.31 0.32 0.33: .

Qx

Spin Collaboration - 1/22/04. : _ R. Tomas .
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Experiments: SPS tunes and'beyond-

SPS (long) tune scan:at RHIC-Blue injection:

Qy
/
¢

$

0.7 | ETSL S i —

0.68:
0.67 .0.68-0:69:0.7 071 0.72°0.73.0.74 l*io;75:f’

) R e B e o s
-

-------- | ARSI A2 -

R -
a2 - -

"o
L

lon rate [2/s]
A

0.67 :0.68.:0.69 .0.7..0.71 0.72:0.73 0:74 0.75.
ax-

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

ISR (inverse) tunes at RHIC injection -

lon rate [3/s]

Yellow b
Blue: +=—e—s

L 1

-1 , -
0.06 0.07 0.08. 0.090 041  0.11

Qx

Spin-Collaboration - 1/22/04_ - R. Tomas::
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Concliisions: & -outlook:

e Tracking -model is improving

e Discarded tunes from experiments:
— SPS (=0.68)

— ISR (x20.92) .

e New-tunes to investigate:

— ISR inverse (=0:1) «

e Experiments with:collisions will be:performed -
at.injection: |

Spin: Collaboration:- 1/22/04_ Ri: Tomas.:

29 -
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AGS warm snake status-and field mapping -

Junpei Takano ...

The warm snake is under measurement in bldg.902.

BROOKNA S ”**
@ NATIOKNAL II\BORI\IORY

RIKEH, .

37.°C

20°C
refl=68:Tatm=68 Dst=6.6 FOV 24
1 9/04::2:57:12 PM=40:- +250 e=0.96 = °F"

Thermo graphic data @ 2760Amp. . -

31



Témneratufé:rise‘ at full current -

3311 : ——Wir. Qut
o h

34

oo IR

- 30 i
2B

‘Average temperature rise = 10.5 °C.
@total water flow rate ='185 gal/xmin.-

Temperature (C)

Cilculated data:
temnperature rise = 14.8 °C: -
@ total water flow rate = 162'gal/min -

H
i

T T T T T
3:3120PM  421:29PM  5:11:28PM
Time

Magnetic fiéld around the warm snake -

Lo OpetsLrs: BRCC
1 700400

.5 cooomencos”

This field map shows the magnetic ficld over 5 gauss at radius = 30 inches.
Under 5 gauss is the security area for persons who has the pace maker. . .

32




Magnetic field around the warm snake-

o oo BUOD

R 80 inches .

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

agnetic-field on-the z-axis: -

10000 ] .’_//j’/ \/ \ ' $\}\
. A VAN A
U A A
DTSN T
N NN
N D N VA%

Z [em]

33




Simulated beam trajectory L1=39[cm], L2=132[cm]
P1 =90 [cm/rev],, P2 =184 [cm/rev]

these parameters were optimized

~15 -0 05 .- 0o 03 e 5

'oﬁ"sret =0

6.5 - -
£ 4. "~ deflection angle = 0
o

-85 - )

=1.0+ Car

~1.5- ’

. This beam trajectory is perfect !’

T Y T T T 1 T
~150 ~100 -50 [l 50 100 150

Beam trajectory"

~ depending on the energy ~ s

ylem)
2

|| - 01
—sGev [ .

——n 10GEV -
e 15GEV
—— GV
256G

7 T -
A a0 s 0 50 w1

ylem]

154 - - [——2GeV | -

2
3
%{cm}

2

sl

T T T T
~150 =100 58 0 50 100 150
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Error study -

However these beam trajectories.are the result of the ideal simulated model. .
_ The:actual magnet has some errors. :
“"The main errors.which should be considered are:
B-H curve of the steel
! Packing factor of the laminations ..
8 Coil position error ..

Dimensional errors.of the yoke and laminations

because of the lamination pressing.

— The'mode! which is cdmpletely like the actual magnet must be simulated. -

Measured magnetic field . .
. —e— Measured.. @2668[A] |
. —X— Actual model (OPERA) @2671[A]. |,
o8 1 ; ! —&— Perfect model (OPERA) @2671[A] .
. : i :
= 05
" 04 :
TR S i
I L] R
RS S f i ] % 0
0.1 of +5im ~f’ ---------- RO S o
0.0 frcems m?{“ A ;%Eﬁ;&_,...._..
80 60 - 40,20 0 2 4 60 80
z [inch] . _
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. ..
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—e— Measured

Measured magnetic field . -
—X— Actual mods] (OPERA)

4.0+ ~~¢— Perfect model (OPERA) |

35 f

3.0 J!f
E2s ;
5 | :
g :
S 20 :
’%ﬂ ] :
o 15+
2 i
= N
1.0 wer e ferennn ~ : s
05 - :
0.0 - i T 1
80 60 | -40 20 0 20 . 4 60 80
z[inch]

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

Beam trajectory -

2.0 . . ; . .
) ) i . H i i
1.5 - /-—--
10 .
s B offset aid deflect
= J
3, A -
- 0.0
Y35 NCSIG: VN SRAINAISE SNROPR S, 4
-1.04 ; SO
154 i st I e
L) T | ¥ T ; ; ¥
20 15 -6 05 00 05 1.0 15

x[em]-oee

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 trajectory. -

~ depending on the current ~

Current = 80% to 110%

20
1.5
1.0
Y o5
T 3
] 5 00
> %
-054
—104 -
154,
204 -
T T T T T y T 1, - T T T T T T T
20 .45 -lo ~05 -0 ‘05 10 15 20 - 50 100 -50- O 5. 100 150
x{em] - z[om].-

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

Beam trajectory:

shimx1 |

shim x4

y [em]

0.5

-1.04

05
% [em]

The Beam output position will be varied on this way;.
" if the shims are put on the pole piece.
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: : The result of the matrix about the current and shims are: .
_____J__r_yBeam trajecto current : 94.5%
shims- :x0.7 -~ :

This trajectory is the output with 95% current and a shim.

y [em]

1.5 1.0 0.5 00 05 10 15
x [cm]

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

Summary

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

Measurement plan: -

Measuring the 3 patterns of the current, 100%(done), 95%, 90%.

- Analyzing the effect of the shims, it is also 3 patterns.— shims x0(done), x3, x5.
Transfer fiiction at the center of the slow and rapid region. .
The field quality of the magnetic field where the beam threw will-be surveyed. -

B =
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Alessandro Bravar.
etal.

i RHIC SPIN Coll. Meeting
" . January-21, 2004

Recoﬂ spectremeter

recoil detectors

: _blnebeam .

2004 RUN -
WILL INSTALL
6 DETECTORS:
ON BLUE BEAM
ONLY

recoil detectors]
blue. .

will have “design”
azimuthal coverage -

one:Si'layer only -

—.smaller energy range-

= reduced bkg rejection|
power

beam | -
axis™’

12 x 64 mmA2
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The road to Phcam

Requires.several independent measurements

0 target polarization‘:Pt-a»,g;et,_(Breit-:Rabi:polarimeter):
1 Ay for elastic ppin CNI:region: Ay =1/ Pygoer ey’

zpbeam" 1/AN€N
l1&2canbe combmed in a single measurement: Pyoam / Prarger = - €N/ sN

3 CALIBRA 770/0‘ ANPC for -pC CNI polarimeter in detector kinematical range:

AN =1/ Ppeamen™
1+)2+3 measured almost simuitaneously alternating pand CCNI'polarimeters

4 BEAM POLARIZATION Ppeam = 1/ AyPCey™ to experiments -

_;.fat each step:px_ck-up some. measurement errors: -

Peam,_-_;[}) 24 J [AN’] [ANJ D (—;—) <10% <10 pp..

beam  \.tapel N N pC e CNIevents.|.
I transfer - ‘cahbranon measurement Bmm“m
- January 21,2004 Alessandro Bravar NATEORAL LA 33 ORATORY

Rates for pp.CNf&e;éhtsf(old_sjeStlimates)-

|t|:fange | 1103 —-

beam intensity - target density - |- | (GeV2) 1| 2102
121011 p/ bunch:- . 7 3.1027 |

55 142 bunches - 5>< 1atoms./ cm2 |- o

12
78 kHz - 2:10 : 0.03.
N i ~ 0
acceptance:~-1/12 of azimuth (~30°). 271030

L=2 1011 %112 x 78-103 x 51011 ~ 1030 cm-2s°1 (1b” 15“1)
~-1028-.cm2s-1/ bunch -
N =L x (6) x acc (Ap=30%/2r) x eff (50%) ~.125Hz
~- 1 Hz'/bunch
in 12 hours:(i.e. 1 machine fill): Lo
can collect. ~ 5 x 106:pp CNI events

January 21, 2004 . Alessandro Bravar
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Bnng the JET to full' operatnonal status:

¥ 3. 4 days JET installation in tunnel (IP12):

B 1/2-1 week to fine tune the jet beam parameters and attain a stable -
running condition. This could be done parasitically with RHIC beam tumng. -

® Tune the dissociator for. maximum intensity -
®  Measure the intensity in chamber 7 by pressure rise

® Turn on the holding field magnet, RF systems, and BRP gauge and measure ::
the jet polarization without beam.

- Measurements in November. mdlcated the jet beam polanzahon to be 99% of the
theoretical maximum (this depends on the holding field magnet setting) -

B Repeat the Jet polarization measurement with beam (dedicated) -
-~ Assess if we suffer any beam depolarizahon 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 halding field magnet.

' ® 1t does not matter if the beam is at injection or at store. However, it .is of
. interest to do the same with the 200 Mhz system on..

7 ® The two RHIC beams should be separated by at least 1 cm horizontally;
v one beam centered [vertically] in the JET chamber {BPMs and profile:

N measurements) ..

. January 21,2004 Alessandro Bravar

e}

EROOCKHAVEN
WATIONAL LABDRATORY

N g

Commnssnonmg pp. po!anmeter steps:

1 Erergy calibration with ¢ source (Am) and time calibration -
of Si detectors

2A Identification of clastic pp events :
energy — position correlations .
inelastic backgrounds .
energy and time resolution (200 MHz system on) :....
My resolution . .

2B. .FE & receiving electronics and DAQ setup / debugging ...
online waveform analysis.
self-triggering - -
synchronization with RHIC clocks -
event building. .

3 RUNNING = Ay pp and Ay pC in CNI region-
different running conditions (one beam vs both beams, etc.)
polarized and unpolarized beams and target:-
= collect > 107 events at 100 GeV:

Uy = collectasizable sample also at 24 GeV S S

first 2 — 3 weeks
“patasitic mode’

week 4
dedicated
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Identlfymg elasttc ys)s] events

e!amc (p+ M) wpp —=2Xp- } My
- 002 [ ’
o
% 0,915
. o M2y distribution
= [ 80 cm from target
oo convoluted. with .-
oz | expected resolution | -
001 -
0.q08 f—
0.006 E—
0.004 f—
0.002 f_ 9 1I 1.1 12 1.3 1.4]
o b 9 T M2y (GeV2)-
° proton L
Si ace. (70 mm) TﬂR (mrad) J—-p

3 January 21,2004

Alessandro Bravar

DC coupled /N ‘
~ p’ implants..
~0.15 1 deep .

p*-implants -
field shaping -
electrodes .

(mstead of .
p implants) ‘ot 1mplants

AC coupled

Vel
+180 V) Vblas

(200V)

' January 21,2004 .. -

to minimize entrance window: -
1. n0:8i05'iv

‘2. replaced Al electrode ..

~ with thin.wires -
3. shallow- implants - :
dead layer.< 200 nm. (cfr 3 p.Lm D
almost no energy loss for ...
recoil'-protons in'CNI range :

double sided readout (opt.).. -
72 % 64mm2..
thickness 500 microns:. ..
p* side pitch: 1-mm:.
" readout pitch 4 mm ... .
n" side pitchi4-mm.:: - o
C = 80 pF:/ireadout.chit’ jaeen

NATIORAL LA 14OKATORY

Alessandro Bravar
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Si:performance
MIP signals before shaping (full bandwidth):
NB slowest recoil protons >3 MIPs -

~Si response:to MIPs
Cpo 80Pt

TR ~25-30ns

-0.09 &

-5.00B-07 0. 0DE+00 - 5, 00E-07 - 1.00B-06, *. . 1.50E-06 2.00E-06 .-
- final detectors will have lower leakage currents => expect betterS / N .. =
i BROOKHAVEN| .:.
£ ;1 January 21, 2004 . Alessandro Bravar TIONAL LABORATORY ..,

SR AT e A S

§

Runnmg scheme

alternate measurements w1th, pp CNI (JET) 'and pC CNI polarimeters
about each hour-::-

pp measurement: - only. fraction of whole statistics -
pC measurement: = > 2 107.events:(full measurement) .

pCCNI p(_ NI ppiJET ;f&ET :

multlplexer Share the:same set
— of WFD for all RHIC:
l polarimeters -
WFD s (total 96:ch.):

Same WFD.code for pC CNI and JET polarimeters

BROOKHAVEN
NATIONAL 1A HORATORY -

January 21, 2004 Alessandro Bravar
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RHIC CNI polarimeter
Run-03 (Nearly) final results

Osamu Jinnouchi (RIKEN BNL Research Cénter) ..

RHIC-Spin-Colizhoration Meefing .
Jan. 22,2004

8 Constrained and unconstrained variables of Carbon events ::
= Time -
= Scale (fixed) — WFD clock*
= Time zero — Unconstrained: -
r Energy -
& Scale (fixed) — Am calibration (2 few % uncertainty)
& Shift by Si dead Jayer — Unconstrained
®m TO, d-layer can be determined by the fit to Carbon locus -
® d-layer correction needs to be implemented in non-linear function of .
deposit energy (was linear at online analysis)
m d-layer estimation is very important, it directly couples to —, hence it -
changes the AN

. @ These parameters are different by strip to strip, and time to time .

O.Jinnouchi @ RSC
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f (E depaszt ’ wzdth )

Ian

m With.the faqtor‘ 1181.6, the fit is forced to
the Carbon mass (11.17GeV/c?)

® t0 and d-layer are strongly correlated.
Thus; it would be useful to see run-by- -
un stability, even though they can be
simultaneously determined from fit.

Tieos of thght (e

-

g

20uglem? - -
<, TlﬁOOpg/'cmz

I
Energy Dposit(kaV)

O.Jinnouchi @ RSC

P R R

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

® Back ground contribution can be estimated -
by changing the cut criteria (26, 30;:..)

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

46

Invariant mass (Carbon.& alphapeaks) -
AR SO I AR R m :

800001~ Eit Mean = 11.51 ..

E . FitSigma« 111

RF cavity ON

?'Shoribunchleng_th

oot

Invasian Mace (2)I16083 |} °

‘E FitMean = 1150
£ FitSigma= 177"

E-- Short bunch length
E RF cavity OFF

35000}

Jan. 22 2004 |



Run by run fluctuations (RFtiming, beam position) .
i S Ao on U L N A 2

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 through the whole run .. ‘
Once determined the TO and D-layer at reference run, TO could be fixed for any run as the deviation
from the reference -

Only the d-layer is left as a free parameter -

- ferenca from Apwrinee o (BLUE)
T

Injections : ..

(réd/points) " Flattop " -

Difterarisming)

7
i

)

Ditteissow (v
NN oy - SE VI
TR
“"‘"“*Esg:‘:n
| e i

TIIT

i

RN
:

:

3

.‘

8

a
L ST

(blpé points)

- = - O.Jinnouchi @ RSC

Jan. 22,2004 |

Si dead-layer corrections -

Widths are 50-80ug/cm? in average

Size of the fluctuations is £5pg/cm? which
is'about the same uncertainty of Run-02 -~

Averaged value during the runs is .
determined for each silicon (not each strip) =+
_ BL
-;; ,.;"".o E
x . 'oF s - o .“. -_..._, sy ,i ‘
40E- e Blue: flattop. |
30 » A gt
208 L ie .. Desweamnie
105 ; ; =
o TH0 20 30 4 56 60 - g e
Dead Lmyer(ugcnal | e Sistrip # - :=E.Bad'case .
i ——— 1] ————— " s
7 = ..; T Py Pt & B ) %.2-’7‘
60 — N T e e i Pl X R st N
g o -E g -‘:.'@..v . 'u-
::2 uf LI e B
UL, S N S . T S A
) istrip# O.Jinnouchi @ RSC |
S Sistrip# . oim i@ .
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Energy spectrums afierthe.energy corrections.

[fier the desd iayer correction (3815.103) -] -

210
18002

1600} -
w0
a0 -

NN
sooooomoao_o

, '*'52x90.degreesi -

900 IDOO 1100 -
-Kinetic Ensegy (keV} . -

YELLOW/|.
. 4% 45 degree Si

BLUE{:
" 4x 45 degree Si| -

—L——FL =1
] rL.-_‘ :
2% 90 degree Si

RN o

l«; "
- m_ soo

“a66 800 ow' dHer -
-Kinetic Energy:(keV) -

1DD

m The speétﬁims are shifted to higher energies due.to the large dead

layer correctmn

®m The' asymmetnes (=€) got almost nothing or small change, while the -
analyzing power (=AN) became smaller > indicating larger -
polarization with about 10% (relatively) increase .

O.Jinnouchi @ RSC
an, 22 2004

data .
— 21.7 GoV {E95D}
— onite

1000 200
Byt

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

m Increasing by about.10% in AN implies the reduction of
polarization resuit by 10%«..

7SS
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for individual strips -
r—ﬁvmm?“‘l : 45 degree Si’s —x sqrt(2) *-

2001 . Leftside Si’s - ﬂ,lp sign:

fo ]

Foosp Sl Si2. Si3- 84 USESS Si6

BoorE- : ’ S

0.006 o 3 K #é 3

R TR B

0.004 %, * ¥ *{», A4 %

0.002 T d } ]

oot . ; 36 runs combined . -

0 100 - 20 3 . A 60 o .
. oo : Shrip Number -

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

5 0.Jinnouchi @ RSC.

Outlook.

o T

m Fromthe first glance, the new numbers are:more or less
the same. with the online values (-10% from AN, +10% -
from d-layer correction) . :

m New polarization values are ready to be released when
the systematic-errors become available::

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

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

O.Jinnouchi @ -RSC'| ;.
Jan 22,2004 | i
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Appendix slides dix slides ...

11 6 ] ] ) . 0O.Jinnouchi @ RSC-
NN y - an, 22, 2004-

AN for different energzes
FAMSIES O I RER PNV

po T h

[ A Nin differentenergies | -

20!15 teiameen “ T R T

Hois e

II|‘IHI'IIII{IIII

o—»-wl--l--l—-t- PSRN ST SR R WU SENT Y ST U U WY S JO: SO W Wt
0 200 ‘400 600 Bon - 1000 ;.. 1200 ..
Energy (keV) -

m 1. Trueman’s. prediction based on pomeron model’

®m  Assuming the 100GeV, 24GeV shape (Run-02 data points),i.... .
as inputs::

Q.Jinnouchi @ RSC
Jan. 22, 2004
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Dead layer distribution at Run-02:..

: %{ a  Silicons from the same -
. 7 wafer showed quite similar
: K values -

" m Knownwithin £5pg/cm? . ..

Dead Layer qugrem’)
8 8 & 88 3=

a @

Hiact”

A

Doad Layer igiem)

88 a8 aayas
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RIKEN BNL Research Center: -
RHIC Spin Collaboration Meeting XXI ..
January 22,:2004 - o
Bidg. 1005, Third Floor- Conference Room
Brookhaven National: Laboratory- - -

*****AG ENDA*****~ :
9:00—9:25 - Machine Status. & Update..........cocevveiiiiniveennnn W. Fischer. -
9:25:—9:50~ AGS pp.Commissioning Plan.................coooeeen H..Huang:, -
9:50~-10:15"  RHIC pp Commissioning Plan....:.....................M. Bai

10:15-10:25"  Short Update on RHIC Snake Quench'-

10:25-10:45 Coffee Break. - -

10:45-11:10 New Working Points:& Beam:Beam Tune:

Shift/Spread....c....cooevviiiiiiiiiiiiii, e R: Tomas
11:10-11:35 . AGS Warm Snake Status and Field Mapping. .. ........J. Takano
11:35-12:00 -  pp CNI (gas jet) Polarimeter Commissioning Plan....A. Bravar- .

12:00—12:25 - RHIC pC CNI Polarimeter “FY03 Final Results™.....O. Jinnouchi . - ..~

12:25 - Updates from Experiments (if any since last meeting).
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RHIC Machine.Status:-

Wolfram Fischer.

— Run Coordinator for Run-4 Gold-Gold Operation —

For the C-A RHIC Team ;s

o

NATIONAL LABORATORY

RHIC Spin Collaboration Meeting: .
27 Fébruary 2004+

Content .

.. Run-4 Au-Au luminosity:development
. -Peak luminosities and-best performance:
Time in store

1
2

4, Luminosity limitations

5. Luminosity-estimates for pp operation: -
6

». Summary -

" Wolram Fi oxmAvEN 2
Wolﬁam Fischer . mBrFo?u L,\n‘o‘m\wnv

59 .



RHIC Run-4- Physics stores-

Best-week (9 Feb.to 17.Feb) -, ..

) < 60e9 Au .
® AHED intensity
F e i R 4 s : )
i"‘zﬂ R ; ]
Ed - 14 "l
.é?“ 5 1. ._
" g :
] oy i
o ._mwg; - A
LEEMH - .
1454 %ﬂ : ‘ .
.i,l.zw g ' ! o .
2 L.0e . 2l i enhanced i
£ . iR = s :
fees S 1 H { ; lumineosity -
g 406 ! g ‘ R A -3 [ design .-
2 | o & N ) .
oce i, b ; , luminosity. -
Tue 10 - ¥ed 11 T 32 - Fri43 ., Sat 14 .., Sm 1S Hon 16 Ted? /. ;-
Time -
Wolfram Fischer BROCKHAVEN
RHIC Run+4 .. Luminosity evolution
Delivered 766 (ub)-!.to Phenix fweek ago : 480] [€ ASS °f02/22(/)0; 24:00
TN [ ' tar b .
-1 eks . .
,»1'32 (ub): last week [best week: 153] | - Phobos 0.3 - -

800 T S e —— e Brahms x0.4

~wPHENIX:

oo -»;RAHMS e maximum - ..
P «owPHOBOS projection
3 -

B0 e e e
g .
‘B physics

: A e et
2 target .

B | S LIRS projectx'on- R

Run-1 {FY00
0 el - 2 v
¢ 2 4 0 2 4 6 8 10 12 4 0 2 4 6.8 10
Weelis into the run (to 02/23/64) . - )
Wolfram Fischer JBRODIHAVEN 4
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RHIC Run-4 - Peak luminosity and best week performance °

Noof ~ Ions/bunch- B* ~Emittance. . store ave weck.
bunches [109 . [mj - [um] ferr2s] #[em?2s1] . [ub]-

1;:-;Run-4 achieved 56: 0.9 i 15-40- - 15x10% - 4x 10% 153+
Run-4 goal*: : 56 - 0.9 1 15-40 12x10% - -3 x 10% 70
Design: 56 - 1.0 2+ 15-40 . 9x10% 2x10% 50

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

Wolfram Fischer JBROIHAVEN
RHIC - Time in store -
RHIC time in store .. new:
60% < Targer
including: -
50% ‘1lhbeamexper. |-
10h maintenance
40%"
30% -

20% -1 -

10%

0% - ; ; ;
Run:2 Au-Au  Run-2p-p Run-3.d-Au +Run-3p-p Run-4Au-Au
[last month]" [last month] -, ..[last month] [tast month]. [1%' 8 weeks].

[Best week without .. .
maintenance: 66%] .

omiments;
Not all store time used by experiments (initiaf background, detector.turn-on; etc.).. -
Usable store time differs from experiment to experiment-

-

; Wolfram Fischer

BRODKHRVEN
NATIONAL LABORATORY
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RHIC Run4 Beginning of store activities

P D R g LA oy

8

e
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Beam intensity |

My % 1079

s 8

"o

Steering and | 1
Duminosity |- - collimator
: e ——— L1151 | setting within|
P ey ~10min
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o
g

20 cotncidence [Hz)

[up to 1hrin
~previous Runs]

- . Background
Fhoe
§ 000

0010 00315  00:20 00325 00:30 . 00335 00340 00345  00:50 00385 . 01300 01305 04310
Tine

Wolfram Fischer

BROSKHRVEN
WATIOHAL LABORATORY

Rebucketing and vertex distribution -

Improved rebucketing::- -

. ﬁJlly;'automaﬁ¢_ at end of energy. ramp

« only small amount of beam in adjacent
buckets © .

—>~A1mos_t,n6 further improvement possible | :.

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

BROOKHAUEN
NATIOKAL LABORATORY *
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RHICRun-4 - .. - . Luminosity Hmits

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

intensities ;

3.8

Tntensity (109 il
k-3

8 8.

S

——- DIUICTEotalddize7L - se mlmluﬂ 72 N

8 blulHhnchedid13s 73 —T—— 14374

~—eo— re]lon,ev-accraep ulEvm‘l'—Mh" valued413:78 .  —e—: rulrkn ev-stons NIEWU“IBHE
—e— ro]hon,ev-bymeat:ire! lEvmmnH vill:“i! 77~ ~—e— relion,ev-yosmatzrelEverntiunidd13:] 79

—— nl“‘m uv-l\nl NIE

- i)ressur’e in »Bl%ueisecﬁor‘ 8.
4 h
£ 7] . :
el expponential pressure-:
18y - " H : B . [ g .
< f : o ch;ase afier rebucketing .

o 2020634 HiR 203103 312300 20314200 20:16:00: . 20:1B2 . Cawar L
i © o »(bunch length shortened) -
A Wolﬁ'a.m Fischer .

BROOKHAVEN
NATIONAL LABORATORY

RHIC Run-4.... PHOBOS background - | -
PHOBOS background increase after rebucketing, drops after minutes to 2 hours -
— under investigation:
. rebucketing <.
: e P
§“'/;i. N — =" ' e
2= A Co L 2 ' S 5% A A S
ol intensity .. | *IEi| - ¢ ot g :
e 1 pmease Ry
Er T EN !-.-_‘ %
o I \\ : - i —~
e, e : T s background,, 0
" bt B - ol fees0 - w0 - X T T U e wm W0 - nsn o W e
- T el — R e mm-v-x-nmrwmxm
4544: drop after 8min::... 4536: drop:after1:43hrsis
; Wolfram Fischer Ngm&mémv 10
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RHICRun-4.. Expected pp luminosity for hypothetical operation (conservative)

e Assume:

— Same charge:can be stored for p and-Au beams
(45x45,1.1e9/bunch — not yet the vacuum limit) - -

— pp luminosity lifetime of 7h (2h:for:Au beams) ...
— 20mm-mrad transverse normalize emittance:: .
- 5hi'store.length, 2h refill (optimum store:length 4.7h). . -
— 50% of calendar time in'store . -
e Luminosity:is.
— 7x1030cm?s! peak.
— 3.5%103%m2s"!. average per store:«: -
— 1.1 pb-}/week-

" javEN 11
Wolfram Fischer Ngmamgum 133

Summary

¢ Delivered Au-Au luminosity exceed
most optimistic assumptions:
delivered -800(ub)! to PHENIX in:8 weeks -
(almost the same.to STAR;1/3 to BRAHMS 'and PHOBOS) = |

e Calendar 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-

Wolfram Fischer SAROOHRANER, 12 -
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3' Questf@rhaneww@rkmg p‘Q];nt'

Contents
e Ongoing simulations-

e EXxperiments atiinjection. with collisions:
— RHIC operation tunes-
— RHIC design:tunes

— SPS .tunes and.beyond

(Experimenters: Vvadim, Wolfram,.Giovanni;:, -

ROg elio.-. ) i

Spin:Collaboration - 2/27/04__- R. Tomas .
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Ongoing:simulations I+

Beam Beam -has.beenincluded -

Simulated tune:scans for RHIC:lattices :

025 =
024 fe
w028 F
022
= 021

Fractional Qy

 Yellow. 4 -
Blue-BB: —6—

02 - 0.21 0.22° 0.23 0.24
Fractional Qx - -

Dynarmic aperture [c]

Spin-Collaboration - 2/27/04. o R. Tomas. .
2
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‘Ongoing: simulations: 11
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Spin.Collaboration.- 2/27 /04 R. Tomas:
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‘Experiments:: RHIC operation;:

RHIC operation tune scan at injection

)

T .
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Spin Collaboration - 2/27./04- - R. Tomas .
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Experi

y

g

Spin:Collaboration - 2/27/04.-
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ments: RHIC design’
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R. Tomas:
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Experiments: SPS tunes and:.beyond. *

O-74~l: .
0.72"

0.68 .

Spin:-Collaboration - 2/27/04__
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Concliisions: & outlook:

e Besticandidate sofar:is RHIC design:tunes:

e No experimental data for ISR (=~ 0:1) and- -

e More simulations still needed:at store _and:
atinjection

Spin Collaboration - 2/27 /04 ‘ R. Tomas:
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Source Update and Plan

A ZelenSkl,;BNL

for

RHIC Spin Collaboration-Meeting XXII
February 27,2004

RIKEN BNL Research:Center:
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» OPPIS status. Preparation for the run.

» Polarization studies. Polarization losses

in the Sona-transition.

. Plans.

'RSC meeting Febr.27, 2004«

OPPIS status::-

The 29 GHz tube has:been repaired and:-a new spare -
tubé was purchased.

" 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% . from:the OPPIS-to 200'MeV. -
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Beam 'enéng‘jifspread meéSufeﬁlentS at 200 MeV. :
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- Magnetic field gradientin the Sona-region... -

0.003 1 v mem o e e e

\A’jccfsoA .
0.002 X " —Bona_6{100;200,W/S_Shisid) i

——Sona_7(50,200,W/S_Shield) -
~——Sona_8(160;200,W/S_Shieid)

0.001 +< — .
‘-\? ) L CC00A™_ .. )
N - .. .
& 0.000.
"CC-1E0A - \
-0.001, S
A Sona-shied centh

-0.002 T T - .
- 131 132 133 134 135 136

Axial Position - cm

T T i

Longitudinal Bz field in the Sona region at different correction :
coil current settings. - . :

: &
‘e Red line —polarization| §
vs. correction‘coil = | 4 %[
current without... g
magnetic shield. - i
“‘
* Blue line-- i
measurements.with: - o
the magnetic shield.
TR TR TR T 0 e e iso
Corr. coll current (A - .|.
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~ Magnetic Avﬁeld;%infthé Sona-region;.”

) 8z- Gauss

Bz (100;200;W/S-Shtd - Tem) .,
(at 141 cm - right edge of Shisik)

80

~50.

~100 :
«150

200 +

. 250"
-300 +

— 2 20W/3-Shd - $4.5 cm) v-_____ '
00 Y B0~ 1007 - 180 200
Radial position-cm -

« Radial dependence of the Bz field at the Sona-shield entrance: .

'PLANS.

Present superconducting solenoid produces too strong;:-
Aransverse field in.the:Sona-region.. ..

1 . Weneed: another superconducting solenoid with the .
cold -yoke to produce reliably 80-85% polarization.
~ * There'is a plan to build a new solehoid at BNL .

for 2007 run.: The design work is in progress.

* There is a possibility-to borrow solenoid from-the .
TRIUMEF 'OPPIS for the 2005-06.runs: .
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Yousef Makdisi
On behah‘ of the Polarlzed Jet collaboration
o RSC meeting Feb 27,2004
Comm:ssuomng exermse

status

N |mpaot on the machine
lnstallatlon ‘ |
-Bring th operational status

-Polarization Measurements and Timelines
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Status

‘Major construction on the jet was completed by mid October 2003.

The Jet was moved to RHIC and installed on its tracks in 0ct0ber 2003.
Operated remetely for a permd cf 3 weeks wrth all systems runnmg '
Retumed the Jet to the lab durmg the thlrd week m Nevember |

Same allgnment efforts ensued (December 03) .
Measurements of the H IH2/H20 were carrled out (January 04)
impmved the nazzle cooling. (February 04)

'Cannacted supphes to VME for computer control (Jan and Feb 04)

lnstalled Test smcon detectors to assess H effects on Ieakage currentl
p@rfcrmance as was expenenced at IUCF ' S

WFDs for p- Carbcm and Jet dellvered to BNL (February 04)
Ccmpleted detector electromcs des:gn (Feb 04) Fabncatmn (engomg)
Remammg utems P | ' :

¢ Recoil collimators (within a week)

¢ RF shield (wnthm a week)

¢ Software for aummatlc tuning & polarization measurements

* Flnal SIllCQI‘I detectors and electmmcs (an week in March)



- 18

Jet parameters

“The jet is running quite rellably with about 1.2 x 10" atomsl sec
measured in the colhs:on chamber ' :

. The Jet beam profile is about 5.5 mm.
~«  The Jet thickness as seen by the RHIC beam is 102 atoms/cm?.
| "Fh.e'midl.écd!-ar hydrogen background was measured at 3% nuclear.

. The jet vacuum in the scattering chamber is 1x10 Torr with beam off

and 2x10 8 Torr with Jet beam on.:

The RF transitions in both the ABS and BRP stages are operatmg at
99% efflclency ,

Silicon detectors will be installed to measure one beam only.
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The impact of H-Jet to
P12 vacuum (Hseuh)

Vacuum @ 1.3m
1ow e- 1() Torr w/ valves closed
~ le- 9 Torr with Jet off |
~ 5¢'9 Torr with Jet on
Vacuum @ 7.5m
~ Te-11 Torr with Jet off
~Se-11 Torr with Jet on
AP is mostly hydrogen @ 7.5m

No observable increase in heav1er
spec1es



Install the Jet in the tunnel warch 2422)

Estimate a 3-day shutdown on restricted access

it

a Mave the racks a day or two earller to the 12 o'clock servnce buuldmg

0 Electncal and water systems w:ll be connected

L Lead the on atruck a day earher and park overnlght in building 912 awaltmg
L the epemng of the tunnel

e.’-.’:’:-Rng the jet mto the tunnel (1I2 day) (The clock starts !!)

Install the jet on the tracks and survey (1 shn‘t)

Cennect serwces electrlcal cablmg, alr, water coohng (parasntlc)
Turn on the vacuum system and Ieak check (2 shlfts)
Run the jet and get tc a state where we are contmllmg it remctely (1day)

We will have ccntmucus shift coverage tc manage thps _stage

An additional day of contingency when we enter under Ccntgqlled access.
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Bring the Jet to full operational status

Eetlmate another 1/2-1 weeks to fine tune the jet beam parameters and attam a
stable runnrng condltlon (Parasrtlc with RHIC beam tunmg )

: T_une the_drssoelator for maximum intensity -

| | "Mea'sure 't'he intensity in chamber 7 by pressure rise

'Turn on the holdmg field magnet, RE systems and BRP gage and measure
L the jet polarlzatlon without beam.

e Measurements in November indicated the jet beam polarization to be 99% of
the theoretlcal maxrmum (thlS depends on the holdmg field magnet settmg)

- Repeat the Jet polarrzatron measurement wrth beam (dedrcated 1 shrft?)

* Assess if we suffer any beam depolanzatlon from the bunched beam (and
mtensrty) QOur expectatron is no effect if running with 56 bunches ThIS has to
do with the umformrty of the holdlng field magnet

* lt does not matter |f the beam is at mjectlon or at store However it IS of
mterest fo du the same Wlth the 200 Mhz system on.

. The two RHIC beams should be separated by at Ieast 1 cm honzontally
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Silicon detectors

Estimate 1-2 weeks to fine tune the srlrcon detectors and readout. Thus

partlally Qverlaps wrth the jet tunmg

_-Adjust groundmg to assure maxnmal srgnal to noise ratio (thls may require
| ._entry to the IR) o ‘ r

Cu Parasmcally with beam on tune the srhccn detectors to the elastic scattermg

process (tlmmg and energy)

e Thrs can be done wrth a stored proton beam regardiess of polarlzatlon or

- energy atinjection or 100 GeV. The recoil proton energy and tlmmg da
not change drastlcally wrth energy ;

At this pomt we will be in a position to start using the jet polarization and a
polarlzed beam to measure the Analyzmg power of pp elastic scattermg in
the CN! reglon o | ,

Wa raad 4 ral able mechaniem to assure the beam is centered on the jet

(BPMS and proﬂle measurements)
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Beam Polarization measurements

' We estimate 1 week of dedicated running with one "stable” polarized beam
(Blue ng) to gather the necessary statist:cs fer a 10% measurement of the
beam polarlzatlcn - R :

. We would like to callect 10M elastlc events.

* Se=3.40 4 and AN =0.03 = 8elAN =.01 Using 1x10"" per bunch, Jet density
2x1012 atoms per ‘em?, this should take 24 hours. Assummg 50% = -

a(:celeratcr up tlme and 50% detector efflc:ency, we are up to 4 days

We w:ll have target empty runs to assess the beam gas mteractlons

Additlonal runs with drff&rent colhmatlen

Qf course, the data will be collected w:th dnfferent jet polaruzatlon
_condltmns

X 6_';: -

Because of the common WFDs, data will be collected alternately with the

respectlve D~ Carbf)n CNI polanmeter in order to callbrate that polanmeter
$evera| \ianatlans on thls. ‘theme wuli be tned ‘
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Banking on Success

‘We will move to the Yellow RHIC beam. In this case the recoil silicon detectors

are positioned | ln the backward reglon thus another background type o
measurement

. We need to remotely translate the jet from one beam line to the other

We would like to measure the effect of the bunched beam on the jet

a vpelarlzatlon Wlth a 112-bunch fill. ThIS |mpacts the unlformtty ef the heldmg

- fleld magnet (about1 shlft)

Thls is hkely to overlap with plans to see what intensity per bunch and
luminosity the collider can achieve with such a fill. |

An advertisemen,t:

A C-AD semlnar on the Polarlzed Jet Target Fnday March 5th at 4 pm
By Alexander Nass



First“Résults on Polarization Dilution
Measurements-in the Polarized H-jet

A. Zelenski, BNL:

for . '
RHIC Spin: Collaboration Meeting XXII
February 27, 2004 :. -
RIKEN-BNL Research Center
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H?jet operation. Dissociator.

QMA-quadrupole mass analyzer-upgrade. : -
Atomic beam velocity measurements. .

* H,/ H - ratio measurements-at the:collision: .

point..
* QMA calibration.
* H-jet polarization.

H - jet polarimeter..
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QMA upgrade for H-jet measurements. -

i

Original QMA geometry (right): ...
Expanded QMA sensitive volume (left). -
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Atomic'beam intensity and density measurements

N

in the collision regi

On_"iii:. '

Intensity (10‘" at/s)

AS

4 B, QMAsignar20 .

oo s s w0 -
hydrogen flux (scem)

« H-beam intensity-and density vs. H2 flow in dissociator. Ec

107 torr.H, ¢

0.98:10 1° H,/cm3

QMA calibration. ..
EM
g
B,

Measured H2/H -
density ratio: -

~1.5%x2 = 3%-

. polarization dilution. -

01 /
—

10

Pressure a1o’torr) -

¢ QMA atomic beam signal vs. H2 partial:- -
gas pressure in the collision chamber....... -
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H-jet works:continuously.for two months.:

The beam intensity is very stable at-best performance.
The first beam velocity measurements. gives:

V~ (1:6-1.9)10°cm/s. :

The total H-jet thickness is. about 1.5 1012 atoms/cm?;:

The RF-transitions efficiencies were measured with BRP
polarimeter at ~ 99.8%.

};?;gHi/H~1 .5% -ratio-was measured in:the collision region with|
£:the QMA, which gives about:3% polarization dilution:
It gives 9242% effective proton polarization'at 1.0 kG
holding; field and 94 +2% polarization at 1.4 kG field.:-
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AGS Polarized Proton Status -

H. Huang

ixin Hiang - ' ROOKHELUEN
Ei&lx}n I{Laﬂc ) NATIONAL LABORATORY-

Feb. 26, 2004~

AGS CNI Polarimeter (1)

, i OOKHEVEN
2. Haixin Huang NATIONAL LABORATORY -
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oMove the detectors
away from beamby 3
inches. . .

oInstalled targets and -
detectors on Feb.i18.
olnstalled eléctronics
on Feb. 26. -

3 Haixin Huang . BROGKERUEN

NATIONAL LABORATORY

»All measured data are
well predicted by 3d .
calculation. Integral.. .
field can be adjusted
within about 100 .-
Géjl}iés‘m,: this means .
no orbit-deflection..

«Mégnet has been..:
tested in the ring upto.
2750A.:

*Ready'by March:3..

. ) BROG
Haixin Huang. . - HATIONAL LABORATORY ©

S
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Supercycles for RHIC, NSRL, and PP Operation.-..

(e

Booster U1
. - - Gold for RHIC
N ~—Gilicon or Carbon for NSRL -
i \ e Polarizad Protons - ::
L .
| ] i i {
{«~——One Second ——»] - - 1 T 1 H
AGS U4 -
7 S -
/ ) \
. s - M
Booster 4 / A %, *,
LR s
” ,!\ { g“ ‘ / // 5, N,
/,l. ! . [,,‘n \ y o \‘ .
s R - v i . \\
el 1’1 l‘f’ \f LI 4 Booster U3 ,/ k |
ixi ROOKHRVEN
5 Haixin Huang . NAnTIUNAL LABORATORY

"Time Sharing of AGS and Booster

00:00 08:00 - 16:00 - 24:00:

iron in Booster for NSRL:
I

Gy

AR

o

o

Protons for BLIP i+
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Goal for Next a Few Days -

« Establish.-beam in Booster extraction.: .

e Establish:beamin AGS extraction:(or some lower:
energy.flattop;.should be higher than transition so -
CNI polarimeter.commissioning-can be easier). -

« Firing AC dipole pulses (to make sure any-problem
can be fixed on:next maintenance day). :

e Commissioning: CNI:polarimeter:-

e Tuning:E880 polarimeter. |

» Booster harmonic:scan.

ixi BROOKHRWEN
7 Haixin Huang NATIDNAL LABORATORY
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More Detailed RHIC Commissioning
Plan

M. Bai, BNL

for ..
RHIC Spin Collaboration Meeting XXII
February 27, 2004
RIKEN BNL Research Center:-
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RHIC Polarized Proton FY04 Run Schédule

Content -
. Goal forFYO4 Run -
. Setup & configuration -
. Strategies -
° RunPlan
Goal for FY0O4 Run-
° 55 bunches with 1x10'! per.bunch- .
° average current/ring: 70mA
. peak luminosity: 1 1x10% cm-2s-1
] average luminosity - -
] explore the intensity limit: -

Setup & Configuration:

Lattice (IP 6.8 10'12.2 4)

% % Injection: 101010101010 .. -

% % Store:11310310

Beam energy ;

% % Injection: Gy=46.5 .

% < Store: Gy=191.5

Working point:..

% % Qx=28.73,Qy=29.72 "

Golden orbit -

& & Same as Run’FY03 with additional:10mm H separation at [P 12

snakes & spin rotators - .

&% <+ snakes: on at DC from injection to flattop -

& < spin rotator: on-at DC from injection to flattop to-allow experiments to take -
advantage of every store

experiment magnets:.

< <+ STAR: On atfull field from injection to flattop. - . e

+ -+ Phenix: On at full field from-injection to flattop .

Strategies

Ameliorate beam-beam effect. .
IR non-linearity correction .- .
Beta squeeze along:the ramp-..-
Better-model engine
PLL:feed-forward -
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Run Plan -

° April2-2
% <+ High current test of Snakes: George; Don Bruno, ... 6 hours-
% <+ Establish béam in Blue and Yellow at injection .-
Injection lattice: Johannes -
. AGS extraction and-AtR tuning: Nick Tsoupas and RHIC:shift crew-
* Injection kicker timing fine adjustment: Fischer:
Snakeé" turning on:: Waldo: - -
RF work: M. Brennan .
= = Capturing
= = Adjustthe rf frequency to' match the additional path length due ...
to snakes: Johannes, Joe Delong -
6+ 6. time in bpms, esp. bpms;at snakes: Todd "
< Machine:tuning-:
1#1  Orbit correction::-Vadim-..
2. 2 - Decoupling: Fulvia, Joanne Wolfram, -Todd,Yun, Mei -
3.0 3 chromaticity correction: Steve T
4- 4  Optics measurement and correction:,Rama, Todd; Steve T.;Johannes,
Mei
% <+ Instrumentation Setup:;..
1 1 Tunemeter(Artus) Angehka
2 2".-Schottky & PLL: Pete -
3 3. IPM:Roger, Steve -
4 4 WCM: RogerLee
5-5 CNI polanmeter Osamu, Sandro, Haixin.:-
% +» Check the spin. pattern -request agamst the measured Olsen; Haixin, Omar. -

LV D W N =
[ 0 IR

0,
0.0

RS

® Apl"" 3--4
& <« Start ramp development with 6x6 bunches ..
1 1 parameter:
= = working point:28.73,29.72:.
= = bunch intensity:‘reasonable :
2 2 fig. of merit:-
= = good transmlssmn efficiency -
= = good polarization transmission efficiency -
3. 3 - -strategy:.
= = tune.control along the ramp::
= => model: Johannes-
= = PLL feed-forward: Pete Cameron -
= =  QOrbit correction along the ramp:-Vadim.. .
= = Goal: < 0.5mm rms orbit distortion, esp. at the three
intrinsic spin;resonances:

1. .1. Gy=64
3..3. Gy=179:.
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N7
%

G
**

&,
L %4

L)

= = Decoupling along the ramp: Fulvia, Todd, Wolfram, Yun, Mei

=>=>. Empirical: feed-forward skew quadrupole tunmg
= = Skew quadrupole modulation: Yun .. - -

= = Chromaticity along the ramp::Steve Teplklan

= =:BothH &V chromatlclty >0.0"

Continue CNI Setup:

1

1

% Polarizationsvs: working pomt at inj ectlon ‘B&Y at injection: Zhours.

after CNI polarimeter-is ready:..

2. 2 Scanvertical tune:from 29.67:to 29.75, with the:H tune stay > 0.01..-

3 f

away from vertical tiine. .
3 . Keep the vertical tune ﬁxed at the value which gives the best-
polarization, scan the H-tune around the V- tune to.exam the coupling ..

effect. -
% < tripplet vibration test(just before turning off RHIC for the shutdown): -
Christophi -
1 1 stop the helium flow with beam at store 5-10minutes: - * -
2 2. take million turn'by turn-bpm-data - .
April5-7
% < Jet Target.installation
« <+ RFarea
1 1 common cavity short-out ..
2 2 - one of the-yellow cavity(3.3) windows: -
« < Experiments .
1 1 STAR*™
-2 - 2. Phoenix- ..
% < RHICBPM work:
1 1 movethe BPM electronics out of the 7¢ alcove .

April 8 —12

2
L <4

Spin rotator quench protection system work:..

& « Measure the pathlength change:due to the snakes and rotators at injection -

()
p

*
”oe

7
°®

R/
%

2
%

1.

1

Measure rf frequency at injection with:rf, snake and rotator oft’:

2 . 2. Turn on-the snakes and measure 1f frequency with:rf and rotator off,
3 2 ..Turmn on the rotators, measure 1f frequency with rf off -
Retune.the injection with the spin rotator.on:

1

1~

‘RF work
= - Match the iew. path-length with the rotator.on -

2 2 ' working point tuning; orbit correction, decoupling:...
Continue 6x6 ramp-development with rotators.on

1

1

RF radialloop on, master blue; slave yellow' -

2 2. Good transmission efficiency:

3 3. - Good polarization transmission efficiency o
4 -4 . ‘Establish collisions at store::Vadim,; M. Brennan;:. .
Re-bucketing at store (without common: cavities)

Jet target tuning .. '

1

1

may need a few hours of beam-at injection for their tuning. -
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% < Store activity:-
1 1 orbitcorrection::.
2 -2 .decoupling .
3.3 1P steering ot
4. 4 IR non-linear correction :-
« = AtIP6&IPS
= = 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 ...
= = Use the’IR bump app11cat10n to find the best skew sextupole
setting as well as the octupole setting. :.
= = Correct the higher order multiple predlcted by the .
simulation(simulation with PP lattice, TBD):
=  Check the DA(1 hr).
= => w/wo the correction to confirm:.:
=>=>: w/wo.collision to see the effect of beam-beam on'DA

April13-15."--
% < Ramp development with 56 bunches .-
1 1 Good transmission efficiency -
2 2 . Good polarization transmission efficiency -
= = tune control along:the ramp .
= = orbit correction along.the ramp::.
- = chromatlmty correction: along the -Tamp -

3. 3 orbitcorrection -.

4 4. decoupling -

5.5 [IP steering .

6 . 6 - IR 'non-linear correction::. -

7 7 collimation setup :. -
% % Jettarget tuning: .

1 1 will need about 0.5 hourwith béam in collision at store
April 16 — 16

< < Luminosity improvement
1 1 wWorking point scan at store. -
= = Beam polarization vs. tune -
= & Beam lifetime vs. tune .
== beam in c0111s1on at all 4 IPs and measure the- followmg
figures for individual: bunch which total has 2 collisions,3 .
collisions and 4 collisions over one revolution, respective
=.=> betatron tunes -
= = transverse emittances
== bunch length ..
= => 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 x10'!:bunch intensity.
4 4 - 45 bunches with 1.2 x10'"-bunch intensity
5 '5 56 bunches with 1.0 x1 0”1 bunch intensity
6 - 6 56 bunches with' 2.0 x10"" bunch intensity
7 7 112 buncheswith 1.0x10" busich intensity -

=..=>~watch the vacuum pressure rise at various places as well as the -

experiment backgrounds

% % OWL shift: Store for

1 1 -Jettarget tuning: owl shift...

= - = measure the polanzatlon with:56 bunches(blue) to-see.if
there’s any impact (1 shift is required) -
2. 2 experiment data taking . :

April-17 —- 20
% < Polarization development:-Waldo, Vadim, Johannes, Haixin; Mei- .. -
111 Polarization ramp development
= = Polarization-efficiency. vs. orbit distortion at Gy=104 -
= = Polarization efficiency vs. vertical betatron tune at:Gy=104-
= = Polarization efficiency vs. horizontal betatron tune at Gy=104"
= = 56 bunch ramp with 1x10"' bunch intensity: ..
2 .2 .. store energy scan:-Waldo; Johannes, Mike Brennan- ..
= = both radial polarization:and vertical polarization:vs. slightly.
different store energy -
3 3. polarization profile scan
= = injection.and store:
= =« Horizontal and vertical
WL shift: store for
1
2

» & 0
1 Jet target tuning. - -
2 2. Experimental data taking .

o @ J et target measurement

1 1 56 bunches.with 1x10*! bunch mtensny at store.,

2 .2 CNI measurement for calibration..»

3 3. Steady reliable and reproducible machine operation:- ..
% STAR and PHENIX data taking:.
% 112!bunchat store to see the effect on jet target (1 shift);: ...

3
*

*
K/

03
¢

*

April 29 - May 2
< <+ CNIpolarimeter calibration using Jet target at injection (TBD): .

May3-6
%+ <+ Spin tune measurement

K2

% < Spin flipper commissioning .
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. May 6 — 7 (last shift)
% < Intensity limit exploration ... -
1 1 56 bunches with 2e11 bunch intensity at injection : ..
2. 2 ..112 bunches with >.1d11 bunch intensity at injection.:.-
3. 3 different fill pattern with high intensity bunch against.the vacuum ..
pressure Tise :
4 - 4 - beam scrubbing . -

Web address
mbai@bnl.gov-.

Office phone.
(631)344-3397.
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Update from STAR
S. Trentalange; UCLA/BNL:

(see web site www.physics.ucla.edu/~trent/ =
for.various talks:and presentations) -

for.
RHIC Spin:Collaboration Meeting XXII
February 27,:2004 -
RIKEN BNL:Research Center:
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2/27/2004 :
RHIC Spin.Collaboration Meeting ..

Abhay.Deshpande -
Stony Brook University .
RIKEN BNL Research Center

- ‘. PHENIX Aspirations . .
e - Animproved A_{LL} measurement for pif{O} production -

« Tests of new detector concepts for future spin runs .
— Relative Luminosity scintillator “telescope”
« R&D Future relative luminosity monitor.:-
—- 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?

2/27/04 Abhay Deshpande
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- Goals:

—-55 bunches with:1:x 10%{11} per bunch -.

- Average current/ring: 70 mA

— Peak’luminosity: 11 x 104{30} cm™-2} sec{-1}
- Average luminosity (?)

—-Snakes (ON) and spm rotators (OFF) --> We would like to
have them ON! -

2127/04 - s Abbay Destpande 3

» Run Plan for 5 weeks (35 days) -~ ~
¢« Week1 (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, deooupllng,optlcs)
Begin jet target tuning ..
* - Week 2 (April 2-8, 2004)
— - New working point development at injection .
~ Jet target tuning .
~ Ramp development (6 bunches,transmission, polarization) -
— Ramp development (56 bunches, 1 x 10*{11} bunch intensity)"..- . .

2/27i04 - Abhay Deshpande 4
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j" i-;",:,@fRun 4. pp plan (Me1 Bal)

s Week 3 (April.9- 15 2004)

— Jet target tuning -

— Store activity: beam lifetime, Iumrnosn‘y, background, polarization-
* Week:4 (April: 16-22, 2004):: : .

— Polarization development

- Store energy.scan (radial and vertical polanza’non vs..slightly -+

different store energies).
— - Jet target Measurement: (56 bunches, CNI measurements)
— Steady reliable reproducible machine operatlon
- Week.5 (April 23-30, 2004):

112 bunches with .1 x 10"{1 1} per bunch
Different fill patterns .-
-56 bunches with 2 x 10"{1 1} per bunch
-Spin tune measurement (1/2 day) -
-Spin flipper commissioning (1/2 day)

2727104 Abhay Deshpande 57

, .-f'_. What? Whof)When? o

+ Possibly.~45% polarization & ~1-2 pbA{-1} data:(minimum)
— -Longitudinal polarization:. A_{LL} pi*{0} production. -
~- Try:.improve up on the Run3 result by factors of ~3 in A {LL} .
- -Ramps development with Spin Rotators ON WEEK 2
— Needs Local polarimetry readiness WEEK 2
« Detector tests for future runs:. .. .
— . Luminosity telescope (X, Weietal.). -
« WEEK 1INSTALL & DEBUG "+
— Forward muon arm.upgrade (X. Wei-etal.,) -
« installation time for hardware (2-3 days) and testing..:
« WEEK 1INSTALL & DEBUG .
— STAR Scalar boards. (Marcus W .,Robert B. et al.) -
¢+ Intermediate board: GL1.board <--> Star scalars
* Couple with Spin Sorting: COMMISSION: WEEK 2 or 4

212704 - . Abhay Deshpande .- [
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- ‘Telescope & RPC locations: -

\ 7l " X.Weietal. -

anzios - [I[E. : 7

* PHENIX Other General readiness. - ..
— Spin sorting (Golo et al.) Week 2.
Trigger Weeks 1,2
« GL1P trigger board:spin sorting (John L., Belikove, Yuji) .
« LVL1: mulDLL1 (John L. et al.)
« LVL1:EMCal-RICH: Trigger (ERT) (Kensuke, Frank etal.) ™
« For future use: LVL2 trigger (Tony F. et al.).”"
—-tests planned in weeks 1-3.
DAQ (EVB-Group):
« For future use: Multi-event buffer
—- tests and development planned in weeks 1-3.
Online Monitoring (Chris-P. et:al.)

We are encouraging all system spemahsts to be delay their vacations .
after a long Au-Au run

« Especially after the possible 2 extra weeks at 63 GeV CM

I

" 2027104 - . Abhay Deshpande 8
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L1008 Activities Week=by-Week - -+
- ~Week 1 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 -
— -DAQ/EVB development for future runs:
e Week2
—- Local polarimeter ready to function-.
—--DAQVEVB development for future runs -
e Week3.
~ DAQ/EVB development:
e Week4
— Local polarimeter operational ..
— - Triggers setup (perhaps-earlier) ..
— DAQ needs to be ready forus -
* Week5 '
— Take data when possible . -

2/27/04 - - ) Abhay Deshpande .. 9

« If the polarization.in Week 5.is ~(45-50)%.".

« Weintend to ask for.extra ~2:weeks of runs..

—..This intent has already been:expressed to the BNL s
management :

e What can 2 times luminosity and 50%:polarization do?.-
— Figure of merit:-:
» Sqr[P.{y}N2y * P_{o}M2} tLd] -

« ‘Assuming Run.3 luminosity: -
' Sqrif(50/27)72}] ~> 3.7 improvement in the stat error-... -

2/27/04.. Abhay Deshpande - .. 10
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RIKEN BNL::Research Center
RHIC Spin:Collaboration Meeting XXil
February 27,2004 -
Bidg. 1005, Third Floor Conference-Room. -
Brookhaven National Laboratory

wrart AGENDA* ***
9:00 — 9:15 'Welcome & Coffee -
9:15-9:45 Machine Status & Update::......cooevevvinieinnnnnnnnnnn. W. Fischer
9:45-10:15 =  Updates on New Workmg Pomts & Beam Beam:.

Tune Shift/Spread.-........... et e e ere et a e R. Tomas
10:15'-10:45- Source Update and Plan...:........coceveininiiinninninnn. A. Zelenski
10:45=11:00 - Coffee Break
11:00—11:30 * - Jet Commissioning Scenarios.....:......cceeuuevveennnnn Y. Makdisi . -

11:30 =12:00:

12:00 - 14:00 =

14:00 =14:30

14:30 -15:00
15:00 =15:15

15:15-16:15

16:15-17:00 .

- First Results on Polarization Dilution Measurements -

in the Polarized H-jet.........cooovviiiiiiiiiiiinnn A Zelenski .
Lunch-

Revised AGS Commissioning Plan:.................... H. Huang
More Detailed RHIC Commissioning Plan:...........M. Bai-

Coffee Break

Updates from Experiments

STAR i e eeeae e neae S. Trentalange
PHENIX. ..ot A. Deshpande -

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

Next RSC Meeting ~ Friday, March 19,2004 (to be confirmed): -
See webpage hitp://www.bnl.gov/riken/RSC-meetings.htm for. tentative agenda ..
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RHIC Machine Status.

Wolfram Fischer-:

, . — Run Coordinator for Run-4 Gold-Gold Operation — .

For the C-A RHIC . Team.

LT
o &

NATJONAL LABORATORY-

RHIC Spin Collaboration Meeting .
19 March2004::

Content
1. Run-4 Au-Au luminosity development
;2. Low energy run preparation-
3. Summary
%
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RHICRun+4 ;- 17 March 2003

Stores during last week, Monday to Monday

intensity-

Intenzity [10°3 ful
@ -

T 16EH

V1dEn
Z 134
7 1.6
fows
£

Q 40603

g I R LR ' AVE ion
Y| L ARANSE i\l ; desngn.w

aseo i ik YI-EHLNY LB NNIYNY - luminosity

Tos 9 Ged 10 Tou 11 . Fri 12 Sat 13 Gnid - Hon 15,

-

‘Wolfram Fischer.

BROGKHAVEN
NATIONAL LABDRATORY

60e9:Au

RHICRun4 .. .- 17 March 2003

Delivered 1196:(ib) it Phenix [week ago : 1060] _
: K Star- - %0.9 =
136 (ub)Llast week [best week: 158] Phobos X0.3 11

1400 7.

1200 B IR . -
wom DHENLY - . -

~=STAR

1000 4 ~momBRAHMS T I
e PHOBOS

800+ -

maximum

00T
: o projection

Luminasity (uh)

physics target
projection .. .

200 4 - - cee e gmadEvORenT

Run-1 (FY00) . ‘{E :
[ i o o e o e
5 2 4.0 2 4 6 '8 10 1214 0.2 46 & 10 2
Weeks into the run. (to 03/15/04) - -
‘Wolfram Fischer - .., BROCKHRAVEN - 4

NATIOKAL LABDRATORY

As of 03/14/04 24:00 "~
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TRHIC: Time in store

ST RHIC time in store.... - . new-
60% ] target
including: -
50% " 11h beam exper.
10k maintenance -
40% .

O‘yﬂ - T I — l T

Run-2 Au-An . Run-2 p-p, Run-3d-Au- .. Run-3 p-p:: Run-4 Au-An
[ast month] -.. [last month]: [lastmonthj.  [lastmonth] [1®8 weeks] -,

[Best week without
maintenance: 66%]., -
Comments: -
- Not all store time used by experiments (initial background; detector turn-om, etc.) .
- Usable store time differs from experiment to experiment
Wolfram Fischer BRODIGIAVEN -

NATIONAL LABDRATORY

RHIC Run-4... 17 March 2003 .

+i Low energy run:-31.2GeV/u total beam energy -
Tested ramp. without-beam (Al, George, Johannes) ..
Thursday: test ramp with beam (10 hrs) .
o —-Accelerated and stored beam, started rf re-commissioning -

¢ Wednesday 24-March, 8am: switch to. low energy: -

- Need to reach production. fast, only small'changes.after setup .. -

24h shifis scheduled -
for 3.days.
Finish ramp development

-Re-commission
1f storage system. :..
- Other systems (ZDC, BLM
gap cleaning, collimation)

]

§§§§.§'§§§'§§§2§§§§

13500 13205 13210 1515 1120 1T:25 33030 1R 1300 1146 1BID 1R 1600 1606 10210 4215 14320 14025

Wolfram Fischer

BROOKHAVEN
NATIONAL LABORATORY
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RHIC Run-4

Set-up for 62.4GeV/u cm energy . .

13‘ ramp to 31 ;2GeV/u’successful 8

&Eem »' 2
“Elle; Seivp- Logging Disgnosties . L M. Bai -
Ths Hr 18 2001 RHIC - DCET total boam & MCH bunched boo .
J. van Zeyjts
4 o
G. Ganetis
o3 A. Marusic
g
%
2t
2
2
3
T1 i i
o : i
12310040 13:19:10  433i1:40  13:12:10 13312340, - 13:13:10 13:13:40 ‘
S time of day i
—e— - blulCCTtotal s yelICCTtotal i
~—x=-  blukiCHbunched —ae gelilHunched i
——— reltlon.ev-accranpirelEventiimtizvalue ~—— - rellion.cv-stonesrelEventhuat :
e praiHon,ev-bganmat :re]Eventiuntiivalue e g1 Hon, ov-ygasmat sre]Eventhud H
—e— rellon,ev-timizrelEventiust 5
" ,...v::. e '::Al'e_ﬂ

Wolfram Fischer

BROOKHAVEN
NATIONAL LABORATORY

Set-up for 62.4GeV/u cm energy

oSS

Wolfram Fischer

Beam rebucketed at lower energy ..

M. Brennan .
M. Blaskiewicz .

BROOHMAVEN
NATIONAL LABORATORY
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RHIC Run-4 - , Set-up for 62.4GeV/u cm energy -

About 5S0Hz ZDC rates (gains not.adjusted, 23 bunches/ring) -
5 : £3118

T:Satogata =« -

: J. van Zeijts:
6801
g7
8
3
B3
3
g2

-
o

19:12:00  19:14300  19:15:00  19:18:00  13:20200 - 18:22;00 - 18:24200 -
time of day

—e— DROMS (20€) " . ——— STAR (ZC) -
—k— . PHEHIR (ZIC} - - —%--- PHOBOS {ZDC) - -

T e Tl
Wolfram Fischer "!B‘,?'!ﬂ'in‘;'ﬁ!{\
Summary - |,
o Delivered Au-Au luminosity exceed i

most-optimistic assumptions: ... i
delivered >1200(ub)™ to PHENIX in:1 Iiweeks
(almost-the same to-STAR, 1/3 to BRAHMS!and PHOBOS)- .-

o Calendar time:in store-increased t0.50% .

« Low energy run'setup on track

s

Wolfram Fischer 10.

BROCKHAVEN -
NATIORAL LABORATORY
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News from AGS Polarized Protons Run

H. Huang..

o
Haixin Huang
Mar, 19:2004 -

ROOKHAVEN .
NATIONAL LABORATORY |

Depolarizing Resonances in the AGS.

Imperfection Resonances -
arising from sampling of error fields, fields due to closed orbit errors, etc.
Gy=n (integer) - G¥=5,6,...46.. pariial snake

Intrinsic Resonances -
arise from sampling of focusing fields due to finite beam emittance.
Gr=kPtv,
Strong ones: GY=0+v,.12+v,,36v,; AC dipole .
Weak ones: Gy=244v, 48-v,  crossing speed as fastas possible

horizontal betatron motion coupled to the vertical betatron motion by .-
some coupling elements: solenoid -
Gy=kPiv, - Gy=0+v,,124v, 364, Crossing speed as-fast as possibie:.

Polarization after passing an isolated resonance with'strength £ and crossing-.
speed 0, =(Gdy/d0 is given by Froissart-Stora:Formula:
PyP=2expl-nlel/(2a)}-1
mel/(20)<<1, PyP,>1;
meH/Q2o)>>1, P/P-1.

i BROOKHRVEN
2. Haixin Huang NATIONAL 'LABORATORY
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AGS Helical Warm Snake

eFunded by RIKEN." -
*With the new warm -
snake, coupling between
the two transverse:.
motions are greatly
reduced. Wé don’t need §
to compromise snake
strength anymore. -
«The commission of the
new warm helical snake §
started March 5-with .
proton beam.

eMagnet has been run.in
the ring at 2700Ax

ixi ROCKHEY
Haixin Huang.. . NATIONAL LABORATORY -~

AGS closed orbit with snakeon

Mjeug

[Mon Mar 15 67:0028 2004

Cycles:
e
teid

11828 . .
Inno 1 1 SRR

i
Gtz vidih: 400 us ¥ g
Trod File: VertGfios_HeriOm I E
Horz Oversh Gain: a8 |
Vert Overall Gain: 005

S I

e | . il || Orbit in the snake
——==| With full carrent

Scan Times--Horz:

wuamzun;a:.nms S RTHG e cren e e
Lo C12 Foe F14 -

G14 Jo2- y FLY - . R FRENN G )
ool . . ... .0 (from Junpei)
Bi8 Coa Ciz £0& . . . . . . . i
Foo G14 HoA Ji4 ] is . : S a . .

- -

b E ) 3 i £ ) " 1 1 x A

) LDOAUN -

3 sl i [

4 :

f -l

50067033 - 350007us_15 H .
ixi . BEROOGKHAVEN
4 Haixin Huang S NATIONAL LABORATORY
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Snake off:
v, =8.82, v, =8.687"

xin Huang - WRROGIHAVEN,
AGS intensity with snake on/off
Snake off Snake on
15-Har-a4 Better lifetime ’ RENOTE Cies]
. 15:51:59 _
s : )

) . . N L .. . 1 25 - ERRTS EY ~fre . P :
. |5.8¢%
L2 s
2 s Iy
g1rvom 2V
i2400: 5 v om .. _J  Ext D 500mV 56
3.5 VR . Ext. DE-568nY 562 5 v It .
{5V 0 . 0 HORMAL - L
o ixi OKHAVEN
i s Haixin Huang - NATID!\!A L' LABORATURY

5 kSts

O . HERHAL
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Job List-
Establish beam in AGS extraction with good intensity. v -

Calibrate the Gauss Clock Counts for:the new main magnet function.
to set the timing of AC dipole pulses. v .. -

Careful tune optics to.give healthy’AC dipole pulses to-overcome four | ..

strong intrinsic resonances, which:include vertical and horizontal -
tunes, vertical and horizontal chromaticities. v -

Adjust the driving tunes for all four ac dlpole pulses to maximize the:
ac dipole driving field.-v..

Correct orbit with the helical.snake on. and minimize the coupling
with skew quads. v

Boosterharmonic scan to eliminate: polanzatlon loss in the Booster..v
AC dipole pulse timing scan at-various resonances.

Fine tune the ac dipoleipulses to eliminate emittance growth ifany. ...
Correct 8 and 9% harmonics:along the'ramp.

7 Haixin Huang NATIONAL LABORATGRY .

Polarization at Gy=7.5 -

¢ Polarization at Gy=7.5 was measured as 77+--
1.8(stat)+-4.7(sysm)% with E880 polarimeter. The -
sign is-flipped from injection as expected. If assuming:
the analyzing power is proportional to 1/p, the
polarization at injection:can also be estimated. .

¢ Gy=4.5 is better than Gy=4.7 or better polarization . .
from the source? @

Energy ' | Polarization - - 200MeV Polarization | Pol. Last year

75 |(77.0418+47% | (T14+0.6)% (73.6+-04+4.5)%

4547 |(741+14+45)% | (723+-0.7)% (T15+:1.9+4.5)% |
8 Haixin Huang NATID?AQ%;";\%Y.' N
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Difference this year

e Ofcourse the new warm snake: Much less coupling -
from this snake: 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;iso less -
parameters to-worry about (horizontal emittance,.
horizontal tunes).

.+ Faster Bdot (faster resonance crossing rate).
‘e No scraping in the Booster (highér intensity easily) -~

¢ (NI polarimeter:perform well with the higher -
intensity.

e

Haixi BROOKHAVEN
9 nHuang HATIONAL LABORATORY

4
N

Polarization at Gy=46.5

0.1+-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), the vertical emittance can be
estimated.

It suggests that there is no effect from 36+ v: timing is off; driving..
tune .is off, emittance too large.
Resonance . . | Flip Efficiency | Emittance .

0+v, |-0.600  |1627 |Notwellcomected? |

‘T2+Vy‘j' 0.633: Tr -
36-& -0.198 751
36+v, |-096-  |58m. Not well corrected
T TR Hy NATIONAL,LABORATORY -
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Polarization at AGS extraction vs. B field

46.5 porch field scans - o ms23g252| i
data from fy03 - taken with bumpless sotup (03 runs 238-252; 758-775) | x  me 759775 ., .
add 1stscan FYG4 (bumping but at <r>0.6mm - _ A 200815t |
40
>
3 5 i
0
I b4 & t
20 ¥ <R G
1
10
1 i v ¥ F
0 + -
N 2350 9qm . 8 i 2.500 9.550,4' T 9600 - 9.450 9.700
= 10 = T
5 . I I ; . @ T Ili ‘ t
2 1 T T 5}
- [ E ‘ .
I L
40 i E 5 p,B,r,f EN R
“TEEE<—44% .
— 200G~1 unit Ggamma. .. ———|
60 . . .
AGSFlat Top Magnetic Field Setting (kGauss)

¢ AN has been raised by 10% from last year. ...

e The polarization seems more stable comparing to: last year. .

e The relative shift of plateau between last year and this year is
understandable, since the energy is determined by both B field -

and radius.

e Spinisign should flip every unit of G, or about.200G. In -
between, when the beam energy stays at weak resonance at 46 3
(55-v,) and 46.7.(39+v, ), beam can be depolanzed This .. .
distance should be about 80G. Since this is an- mcomplete field .
scan,.the full structure is not seen in: this plot. .-

e  The plateau of high polarization is smaller this year. This may -
indicates that-the strength of all resonances are enhanced by'the.
new warm snake.”

. BROOKARMEN
12 Haixin Huang - NATIONAL LABORATORY"
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AGS Parameters-
Last Year So Far This Year -
Polarization .. . 45+2.6% - - 44+-2.3% (10% higher Ay).
Intensity. . 0.6*1011 B R LT AN
Vertical Emittance 6m - TR
Horizontal Emittance - | 127w~ KIVE
) | Coherence at 0+ - 9.8mm ... 10mm- .
o Coherence at 12+ - fmm:. /7mm (weaker and shouldn’t):-
Coherence:at 36- 5.3mm s 5,5mm .
Coherence:at 36+ 5.5mm .. 6mm -
Snake Strength ‘4% early-5% later - | 8% m_]ecnon 6% top -
13 Haixin Huang Nﬂﬁ?ﬂﬁé&my-

What Else ‘Will We Do?

Timing scan for each resonance.

Optimize the coherence at each intrinsic resonance, the coherence monitor..
just available on Tuesday. -

e Avoid emittance blow up if. any ( no vertical: ptoﬁle measurement before .
today); minimize vertical emittance.

¢  Higher extraction energy? (1o increase resonance crossing rate at 36+v; but it
isIess an issue if no coupling resonance around)

e  Correct orbit along the ramp. (less important with 6% snake and:little
coupling) -

s  Ramp measurement to make sure there is no drop of polarization at.36+Viand - .
find out-where we lose polarization.’

¢«  Use the new foil in LTB o reduce the emittances.

e  Explore relation between polarization and both horizontal and vertical -
emittances.-

¢  Explore relation between polarization and beam intensity.:.

s Explore multiple bunch injection scheme.

BROOKHAMEN
NATIONAL LABORATORY * <!

14 - Haixin Huang - .
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RHIC Snake Quence Protection Update
G. Ganetis, BNL ~

(talk unavailable-at time. of publication) -

for
RHIC Spin.Collaboration:Meeting: X X111
March19, 2004

RIKEN BNL ResearchiCenter:
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Updates on RHIC Commissioning Plan
M. Bai, BNL

(see http.//www.agsrhichome.bnl.gov/AP/Spin2004)

for
RHIE Spin-Collaboration Meeting XXIIT
- March'19, 2004
RIKEN BNL Research Center
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“Final’ Result:from RHIC pC CNI

REIC-Spin-Colleboration Meeting
Mar. 19,2004 -

AL i L

Osamu Jinnouchi (RIKEN BNL Research Center):

Towards the final result

® Goal/Aim.of this work

& Provide the stable, reliable polarization info with properly.:;-
estimated systematic errors -

possible: - '

B Advances of Run-03.data from Run-02

s In Run-02, Systematic error was estimated with run-by-run ..
fluctuations and bunch shuffling because of the limited info-
(scaler data — phenomenological approach). .-

& In Run-03; event-by-event data enables further detailed study "+

_O.Jinnouc

fvig

139

= Understand the origin of the systematic errors, correct them if -«

hi @ RSC

19, 2004 |




Issues kriown during.the Run-03 f(fadial 4componen19w o

m Radial polarization component was observed throughout the run. .. .
= The shape of -# dependence indicated'a non-CNI origin .

[ (Similar flat — dependence was also seen in yellow flattop) .

i

© wijskca haysimetsy

. OuJinnouchi @ RSC
i - Mar 19 2004

Issues known during the Run-03 (Cross asymmetry) . ..
m Cross asymmetries were constantly observed throughout the run-
= It meant that AN for the detectors were not.balanced .
[ Cross nsymmeiry far BLUE
E. o oemE- -
£
5
% £ ¥ [ % 55 ©
oo - . .. Dayfrom Apsil 1t
m? Cross = (1+4).vs:(3+6) .
[ ’
o
o
ok
£
20
%
CLwndiouchi @ RSG |+
o Mar.19.2004 |
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onsider each Si strip as an Individual Polarimeter. .
DLl SRR NSRS

m Square-root-formula (X,Y,Cross,etc), 4?-fit (¢-fit) always
require a set of detectors fo calculate asymmetry, and itis not.
easy to directly specify which detectors (strips) are bad and
how much they are ‘

® New diagnostic method is to use each Si-strip as an .
individual polarimeter, but still keep the cancelation:....
mechanism on acceptance and luminosity asymmetry.:-

= Pi=(Ug~ R*D@) / (U +R¥DE) / ANG -
), D(i) : i-strip carbon counts
R =X U@) Z D) : luminosity ratio
ANG).: Analyzing power of i-strip: .-

m  Some resuits with Scaler data were shown last year, the following.
tesults were based on Event-mode data (with new calibration)-. .

g ‘ : . . _:O.Jinnouchi@RSC

pat

St dead-layer corrections .

® (Off-line procedures how to determine d-layer were:shown in Jan)

® Widths are distributed 50-80ug/en??. -

= Size of the fluctuations is £5pg/cm? which is about the same -
uncertainty of Run-02 -

® Averaged values for each Si'(not each strip) were fixed:and used for -
all the analysis

m Shifted energy spectrum by ~100keV, make AN smaller (~10%)..

P oanlisanynpay

mn b N R - _'gol__n.o R PR ‘_nf-‘
Sistrip# .. Si strip #

® Time zero is adjusted for each run, each strip, and the kinematical:.
function is always on the Carbon mass-peak -

® AN fit E950.was revised > AN became larger (~10%)"

6 o ] N — _ O.Jinnouchi @ RSC

A7 TN 3 . AT B i NSO N c e Mar, 19, 2004
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ZIng power

5k

Revzsed 'anal

7 P!

Cjdam -
e 217GaV {E550)

Lafry’_sﬁtto:EQjSQ_"A;_"-..—mm .

'.'_ Onlme2003
: L E9%0 datapomts.

T
. Eneray (ka¥)

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

B Increasing by about 10% in AN 1mphes the reduction of
polarization result by 10% -

O.Jinnouchi @ RSC
L ar_19, 2004

= Online event selection. was defined by time window (&12nsec) -
m By using the mass for event cut criteria, signal/noise ratio could be..
improved .. -

® Mass resolution differs un by run, and also depending on the Carbon
energy. These effects are taken into account

isl 26t 1o o ;;Online\WFD timing cutg

1L
45 degree

90 degree detectors (Edge) A A ""'"""E"::‘““ h@ -
) _ OJinnouchi
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Sm n-by-Strip polarization (YELLOW) -

YA FERE EREPRRRT LTI
® PG is calculated for each strip for différent mass cut
= With the normalization, the flat distribution is expected: -
u For 45 degree detectors AN is reduced by V2~
= Signis flipped for left side detectors (Si4-6) .
m The values are rather stable for different cuts.. ® 1.50 cut: -
@ 3.0ccut:

YL anectwn (20days accumulated) i YL Flattop (20days accumulated) é

>
v

g

- RN RAVAN

-

Polarization .
B o

okl

: [ . - Strip Number - )
9 ) : N - . OJmnouchx@ RSC

®  The results are very unstable and there is strong correlation - -
to the mass cut

® The values looks unreasonable for several detectors far -
beyond statistical uncertainty-'i-

i BL Injection (20days accumulated);L I BL Flattop (20days accumulated) !

TTTLY

4@‘&3@9"&‘#

Jzu'r r

.’?=‘73_.

| £

BF

EM

—— e — - oaf
W28 % & o @ oo\ e T T a ] -
. ) Strip Number - - .7 - StripNumber -

__ QJinnouchi @ RSC |
. Mar 19,2004 |
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Bzmch (S'm deendence of the carban mass

BT

m One pamctx}ar stnp 1in blie CNI sees extremely

Mass Width =
large difference btw plus/minus bunches =+ >— St:tsﬁe Nll 5GeV
(>-will be eliminated from all the analysis) . = 2 -/ - .

= Some strips (in’ blue CNI) see small but the same- i S S e | -

effect : S j_:
m Obviously there is large fluctuation in regards to: .
Carbon mass value (either T.o.f. or Energy is

Mass Center —MC :

moving) . | . 1
| ; - Bunch C
E (see next page for zoomed plots) l unc f°SSmg
e -
O E
-0.1 : et
N Strip Number -
11 .

OJmnouchn@RSC C
Mar. 19, 2004 |.:

R LA D “—..gr' o

s
‘.u'w&lr*‘&'

RSP LA TNSIS SUNPIS |

T 3@ -ag &G B0 Positive Bunches

o
T
W
e iE
T
]
S
N _ Q.Jinnouchi @ RSC
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Comparzson btw di erem‘ mass cut (Yellow). -

Conectlons on the mass peak improves the cut dependence -
There is small structures in the case of flattop which indicates the radial-
asymmetry component - -
The edge strips (2 strips in both edge) in 90 degree detectors always behave
differently, we decided.to exclude them from polarization analysis
® 1.00 cutv-,
@ 2,00 cut
L 3 OG cuti:..

g YL In]echon (20days accumulated) 2 {YL Flattop (20days accumulated) -
$7F 1 , = '
Eug.

Comparison btw di ﬁerem‘ mass. cut (Blue)
iz g B Gh e S R

m In case of blue CNI, the:improvements are much

clear -

m There are repetitive structures:in flattop -

® Two edge strips in 90% and the 1% strip-of Si-3.~ @ L0 cut
should be neglected - ®20ccut:

© 3,00 cut.
l BL lattop (20days accumulated) ‘

l BL In]echon (20days accumulated) l

3T e
B A 1

: ;:.'>|-2 S|-3 Sl-4 §s-5 S|-6 -
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Sz‘attsttcal szgmﬁcance ﬁ'am different. cut -

EakFSINS N ri(‘

& With the following formula, the .
statistical significance can be assessed
(for the case, one data set is thé subset.

. Ofthe Other) [ Esm-——uwg R
m Sig=jel-e2|/ Vo 0g) oo bionor P o

® Ggauss=1 is expected for stat. only

.- .‘ . .1'. ._'~. ‘0

.g-.. 'z" ~ 'n‘,f
Strip Numher :

m Excess could&be considered as
systematic errors - N

Osys = V- 02 -1 X Ostat

" Yellow —0.5% (FL)1.5% (U) .. " ] ERE R B
® BLUE ==-1.1% (FL) 1:3% (W) -~ ... S Do - RS R O STy S
significance - :

‘Red— +-20 to +-36 -
Black — +-20 to +/-35-.

in polarization .-

5. » . O Jinnouchi @ RSC

-t dependence of the X/Y asymmetry (Yellow)
ML AT TR IR 2y .

u In yellow flattop, radial component is observed : -
® Cross asymmetry is around zero

YI;jGCtion ST M:ﬂi YLFlattOpg ) .
gw-’r[— B T T cUpDown -
£ oot . eCross--
g0z - = oowf-: i, .,.‘..m T -
ume— . mé_ ,.'Af _;_f..,
ot E T
Q00T B mg N
i T S S B R S SO R S S "m“’n'“i'1"?-‘"4‘:‘-'*"'.'1?"?‘:5#-2“’-'_u"*i““-}‘ gy
550kevV - -~ S 1050keV C 550keV - e © - 1050keV
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-t dependence f the XYY asymmetry (B‘lue)

K57

& The radial component has — dependence ...
and the shape is similar to the vertical-
component

m  The cross asymmetry is around zero.:

The ratio of UpDown/LeﬁRxght '
BL Flattop

0.

et iz datn 60 Bttt ahaspa et €4asstane 2
i That i R Sunr Rt s Sl Anas Sk X

ETT T

Paecan A ¢

C 1050keV YRSC

CmEEEEy, o . Try-to fit with two assumptions..

L gM:q 'fé‘"nﬁ:ifanf"c",' as . & Systematic error is estimated with «....
EE y:ernlu: sror : n po! - 9 - )
"’zfq}’fj R G‘—?‘“’(Xﬁt» DX Oy .

s N . ® Two edge strips are removed

S S LTI AR

S - ] Vertical Pol. Only- |

Sk Pol: 022 - 0004 .

iy ST ' “+/- 4% polarization error (out-of 22%). ..
Eimﬁ;@a‘ﬁ"@

P L - .

&, Chisq:4128 NDF: 39 RedChy) : .06 - © -

%N;«‘Syzinmluchrror‘:n.nDSln pol. ..

- g mn,”ﬁ;é 4_}'3"’_3}2,'_ o l Allow radial components } ;

- F o +/- 1% polarization error (out of 23%), .
i o 12° toward inside of the ring

~0df- d

E S .

I e e s R G : . O.Jinnouchi @ RSC |-
" o B &rlpl.p:.llm(rdhn) . ? h . . . .
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Systematic error estimations from two scenarios (Blue Flattop)}: . .
ST AR N R :

£L

[wwm@Ee®]. - : . . Thesystematic errors largely..
ui Chisg: SMTSNDFi0RRedCH 807 - -1 .-, differ de‘pendmg on the -
_‘By_n_emlﬂcE[rpr: goginpel...- . ° .- asgulnptlons

) & RiV(UQFIH)IAN

'-[Veru'calPol.‘Only I

Ptz 0824 0.005

+/- 9% polarization error (out of 32%)

ATTE VIS RPN

. B tecuongation)

83 pol; - e O

‘Pol: 054 ¢ BIE | l Allow radial components,l
Phasé: 030+ 0018 1

2

TITTTITTT
A} T FARRA

+/- 3% polarization error (out 0£34%).. .
17 toward inside of the ring :

T

) O.Jinnouchi @

RSC

Cases for.injections...
.io:::ct‘_u'._g:-@.""’ ——= .
f Systematic Era

ot 1P dq:T2E7HD hi: 186
- ~5ya_1nm-glc_£m‘:

| (wPIVISTEYAN.

cads

o

ot o
PR RO R T

[y micam s ]

'z
g

0%

'Chi 8§z 62,03 HDF: 99 RedChi 2 169 7. Chiagr 5141 WDF: 20 RedChi< 134, 7 -
ystematicEror ;083 fnpel.” - SystemsticE 0.82in pol-, .

" ol laoes - |0 ™
o L N

Rl - boss b -
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Procedure has been established to stabilize the CNI measurements: .
The major systematic error components.are estimated' .
®. Vertical only (Flattop). -
s BL~ 9% (out of 32%)
% YL=-4% (outof22%) ...
m Allowradial (Flattop) =~ °
= BL—3% (out of 34%) .
s YL - 1% (out of 23%)
Event selection dependence is small
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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1 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-

* Finalizing-data
— Background Studies .
— Energy Calibration - -
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2003 AGS Polarization vs. Day

day from March 1,,2003 - :

« Provided feedback = tune many machine parameters
» Polarization generally increased throughout the run

CNI-Ay Calibration with E880 ..

from E880 A,

For —t.= 0.009 —0.022 (GeV/c)2

not inciuded .

Gy | dater | EBBOP |CNIAL(%)]
75 | May15 |73.6%029|587%0.02
125 . |May 17,21] 67.7 £.0.9|3.05 0.04
185 | May28 | 646214 |1.83£0.04 |
245 | May30::| 64.1+2:1-{1.43£0:05:|
415 | May27,28| 48819 | 1062004 |

A, at 46.5: fit to E950 data (L. Trueman hep-ph/0305085)
<Ay>=1.16% ..
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Ay, —t Dependence:

-t (Gev/c)?
0.07"

Ay [ 0.6170.015.0.02"0.025 0.03"0.035 '0.04°0.045

. —_—e— ——
0.06 - ++ —e—- —pe . "
-

¢

3.5 GeV
“ B5GeV. |

C A 97GeV .-
0.04. - v 128GeV |
o 217GV |

0.03-~" N » » 0 .24.3 GeV -

0.05 |-

0.02 L4

0.01-

o PO

Curve from - 400 600 800 1000 1200 1400 1600 1800 2000
Fit to E950 - Carbon-energy. (keV). ..

\ T T

' Asymmetry dunng AGS Acceleratlon

0.015 | -

g 0.01:% &

< 0.005 [} } NEACTENN A )

T ~tms |
bin width

: Pr‘elxmmm‘,\v-

I
i
|
g
I

" .0.005 [

-0.01: [

-0.015 L— S L A F

12 140 16 18 200 22. 24. By,
(GeV) :

IAéymmetry flips sign at every: Gy= n‘f ,
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Polanzatton during AGS Acceleratlon

Model for Gy dependence of Ay - ... Ay
« Interpolate Ay from measurements at
Gy= 18,5, 24:5,41.5and 46.5"
-AN constant for Gy = 38.5 - 46. 5.

E
[+
2
o..
0.6 bor o~
R +
04 b - -
02
T L 1 T ' 9 i G’Y )
12~ 14 16 . 18 20 . 22, 24 E. .
—— - . beam
« Consistent with smooth polarization loss from:11.to 23 GeV |
« ~15% relative loss at strong infrinsic resonance 36 + v

AGS - RHIC Comparison . -
» AGS measurements occuring near RHIC fill = - j
» average RHIC injection measurements for eachfill:.-, .

8 0.6 .
< E - g ¢
o 04 T
0.2
° 10" "20 36 40 50 i
3 0.6 :
204 & ® 58,
B e e
0 70 "0 30 40 50 60
n.é :i_ : . 2{0 . .
T ® e * e m’* :* ?.‘
02 ®
0" $0 720 306 .40 ° B0 .5 60

day from Apr 1, 2003 .

;. All polarimeters see drop.in P:at end of run

154




Ratio Pguc/Pacs .
Constant fit: = 4
_ Ratio = 0.936 |-

Pyallowl PAGS
-k b b

-3-X-X-3

Py Paas
-k mbowd

REBR RNEnd hanm-bhbb

cooo

3620 30 .. 40 .. 50 60
day from Apr 1, 2003~

) Systematic Studies

i
v
2107y

800001~
r

Background subtraction:
.« Fitmass with: :
© G+ Gytatb/x . m:
« Try-other functions i

. . woo;- .
for.background.. ;
* Use 10, 20 and 36 CULS s ;-
» Compare how.. ;
asymmetry changes:. ™"
oo
o
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Asymmetnes w/ Background: F!ttmg

x10” fit fuction used .
00 01 02 = 03 - 04

e
.

o522t

raw asymmetry
°
2
¢ g
——
———
———
— .

0.5 |

i b

0.4 [ ‘= Before background subtraction
" After background subiraction - ...

0423 123 123 123 123
cout -

048 ...

Mean difference After — Before =~ -
16::1.2% shift-- 201 1.7% shift - : - 3c:°2.5%:shift ;.-

G’oncli)fSibns and Outlook™ -

* FYO3' AGS CNI Data
— P generally increased or-stable:during:run .;
- Ay (W -t dependence) studled at various-
. beam energies . '
— AGS Ramp: no Iosses at G'y 48 — v
- P loss <~7% AGS.to RHIC -

» Systematic Studies
— Asymmetry stable with-different cuts ..
— Background.effect < 3% on asymmetry. -
— Energy:calibration to.be studied:

156
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FY04 AGS CNI Polarimeter Updates

D. Svirida; ITEP/BNL*

for
RHIC Spin Collaboration Meeting: XXIII-
March19; 2004
RIKEN BNI: Research Center
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. New in FY2004 -
Outer Upper . - » 4 90-degree detectors 12 stnp each..
% Total 48 channels ~ 12 WED ..
modules with 4x onboard memory. -
» Enlarged TOF distance 32 cm .+~ .
» New preamp boards with higher. ..
amplification — 2 stages (12 ch/board) ..
» Improved grounding/shielding and:
stability — no oscillations'. . --
» Scaler (histogram) readout mode -
A ‘ for the flattop measurements — fast.
. readout — no intensity limit from the .
Minor problems ' readout side (needs debugging): .
> Inadequate preamp board design by BNL instrumentation: a) sufﬁcxent ‘
bias current leakage on the boards; b) lack of ground planes -- had to slow:+
down the preamps to get reasonable stability . .

> Strange WFD behavior — need fine tuningof clocking signals .

1% Top secret: every second

. line IS GROUND the whole .
.. :way down tothe very strip::...
-+ » No pileup in the preamp. - .

» Lower limit in —f is only .
- by the detector noise ;

GROUNDROW:: - - % No upper limit on ~¢-
' "> Can see real relativistic-
' —~  (fast) particles from the
NO BEAM CHARGE . |- ; target — good T, definition
INDUCED SIGNAL Mt} (the tate is of the same order -

(Up to 1.5-10" p/bunch) | =~ - as carbons or higher)
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AR | Typical mass reconstruction | ™
bt locus | [ [t |

 Prompts

: *_Carbon -,
R T T 2R IO T S e ST R R R R
e betion doboster - EC’ keV - .t bt deizatar

» Very.clean data-:.
% Good separation of carbon from prompts may. allow going to-very -
high —# values.-

L » Low xz of sequential measurements — stable operation

. » Fine tune clock signals

» Debug scaler/histogram mode for regular flattop measurements

> Develop broadcasting of the results through the CDEV/ADO system ...,
> Mount attenuator boards for faster attenuation switch (under production) -

. 3> 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)

; ‘? Mount Peltie’ coolers when changing detectors.for lower noise and higher.
" radiation tolerance

> pC physics behind RHIC stores (need dedicated time); - .
4 Go to the lowest and highest possible ¢ values (72 100 kKEv.—
- 9210 MeV)

% Measure Ay at several flattop energies, smaller energy step, go as
low with beam energy as possible ..
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Status of Run 2003 Analysis of pp2pp Expéi‘iment== -
Wiodek Guryn

for pp2pp collaboration .
Brookhaven National Laboratory, Upton, NY, USA -

OUTLINE of the TALK "

«Where we left off? .- ..

»What is different in-Run 20037 -

«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. Lett. B 579 (2004) 245-250
Fit | | -distribution.with ¥ @00

dN 47 (0.G2)> om O 9
. 47 (oG . — - |
=c[———" bapents ot ion B= (16.3 1.6:£ 1) GeV-2’
dt ot 3500 Ty g, ,
+ e
2y 5.2 @tBt w00 |G s s o bean
+MLL o ?:zsg::sﬂe(;ﬁu 1
6% - 2500 |- + t  postions
+ + .
+
2 . @Bt o . 2000 - S 4 410
-+ (p+A¢)U'GE 0-mt.e : ] + rr,r"x —5‘? ¥ |
t 1500 - r‘d S - 075
Using fits to world data of Gy =51.6 mb- P o
and p=0.13.x. Sl § { o 1%
S0 o :
Fit Bfor 0.010 GeV2 < £} £0.019 GeVZ™ ~ S0 F . I . g, - 0%
‘ J 7 e . ‘
B=(16.311.6%1.)Gev? 0 G T 65 0035 065 0053 0pd |
21 (GeV/c) ]
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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 -
.M Nl = Ny (0 - N . *
Alt) = 1. e (B + Myl = My (D = Nyp(D . im{d;, &, ] . tor smalh 4.
Fream® COSQ MO+ Ny A+ Ny (D + Nir(D do/ de
’ R ] Preliminary

™ Preliminary aos -

ol 002

PR eh/dosd =.0l63 . . Ll el

oo 707007 0 'i T

0.66 - 002

00¢ 008
L om - . i . 206

. : _%"T oS AR or &)/ cdsq =| 0000 + p.oo7 -
002 .
0.1
Rl T R T o donbiodd .
4lde] N 10 20 30 40 50 & 70 80 .90 io0
+idez)
Raw Asymmetry False Asymmetry

Prmc1p1e of the Measurement ...

. Elastlcally scattered protons have very small,
scattering angle ©”, hence beam transport

magnets determine trajectory scattered protons -

.0 T sim

e «The optxmal position for the detectors is.where .. - .
2 hm:ma - scattered protons are well separated from beam ...
] protons ..
.T:' ;fggtdnnm N .
iy « Need Roman Pot to measure scattered protons
Satiged  TOMEmIficon) - - close to the beam without breaking accelerator

L LN

vacuum' . -

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

o ’ ay Ly a, a M Xg¥o: Position at Interaction Point-
X A
eP —_ Ay Gy Gy Gy 0,1 e, ©¥%,: Scattering Angleat IP . -
b8 B - ay a4y Ly Yo Sy ¥p © Position at Detector .-
1 L . . 50 & 1. Angle at Detector
©5). Gy Gy By A J o, ’
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The pp2pp Experimental Setup - -

What’s new in:Run 2003 -
. Engineering 2002 2003
Number of RF stations. 27 4
;Number of Si planes:. 16. 32
Number of elastic events. (3105 3-16%
»Beam momentum 100 GeV
Number of bunches. .. 55
B 0Wm-.
Beam emittence ¢ [mm mrad] - . ~12 16,18
|t-range - 0.004-0.035 (GeVie)? ™
Proton intensity..- _ 5301 19191,
Proton beam polarization- .. 0.24 0.37-
(estimate): .
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EaliE ol S

Elastic éx;ent analysis ITEP Moscow and Krakow/BNL -

ANALYSIS FOSCUS of ANALYSIS IS NOW ON UNDERSTANDING :: -

SYSTEMATIC EFFECTS -

Pedestal value, pedestal width (6) and dead channels are determined. .
Valid hit is dE/dx with 4o above pedestal; . -
Cluster-size is < 6 consecutive strips above pedestal cut; . -

. Elastic.events are reconstructed using correlatlons of hits and track -
reconstruction (ITEP;) - -

* Clean events, one hit per plane in four RPs are used for full reconstruction,
offsets calculation; (x0,y0) (Krakow/BNL); - : -

-Clean events with one hit per plane in RP1 and RP3 for dN/dt distributions,
to get large statistics. -

Show.1/3 of the data

‘Elastic Events Hit Distribution ITEP

= ac mu\;l or of i"‘.n'_‘l-:)r;‘q.j):ra.h: svarin, “OR.6 - o
E37 R Do sl 375 S L=
“iad Et »

164 -




N ezl

' LOF -
I3 -
> . - et
Lo - 1o
§ N ¥ 19

i 7

00 fibfureten ) . -
i

- 1 1 AECIPN
9 t

EER N H . .

[N e

[ . “ .

» yoi :
76 -

' a3

[ .

aa b 1 . :

120 | e

A t

'

! -

b H e

i .

' :

. 2%~

A T e T e :
=) 3 2 7. 3 [ % R 132
BEIECE Vi
% detectaarnt 6 = s v et t E

Elastic Events: Krakow/BNL .
Angular correlation
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" Elastic Events: Krakow/BNL .

[Cigetibulion for ATA__ .

Elastic event-analysis Krakow/BNL (cut effects on 1/3 data) - -

CUT DESCRIPTION # Events
All Events . 931k
Elastic trigger (idtrig=1) . ~ 901k
Clean elastic trigger arm A : 33%
Clean elastic triggerarm B - o 315k - -
Gold events arm A " 177k
Gold events arm B 152k
Colinearity 36(A0,,A8,) arm A 165k
Colinearity. 30(A6,,A0,) arm B 134k.
0.01 < -t < 0.02 (Gev/c)? arm A (dN/dt fit region) 91k
0.01 < -t <0.02 (Gev/c)* arm B (dN/dt fit region) 91k

166




* [Eentatdyiy2 eiheeTisdae ) ]

Status of run 2003 analysis (SB)

X~y correlations- dN/dt (not corrected)

o | Event Min Ge=1E8 (FhDEINRphicZDARE finc o4y | [

Can b

555EEREEE

3..

. We have a very.clean data set, very few dead or noisy channels:

.. Because of less seraping ~t,,, is nof as small as in the Engineering Ru, it

. We need more information from the accelerator about 'the_ transport, non- -

. 'We will use data to cross check the transport. - -

. Van der Meer scans will be used to determine luminesity. o ?

Summary:

. Excellent silicon detection efficiency;

. Measarement of Iocal angles with new RPs allows reconstruction of {s,,Y,).

is not a problem for B or Ay, .

Given good datasample we have, the systematic errors are very important .,
to determine. -

linear transport is being calculated, to do off-axis tracking. -

om0
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Summary-continued.

Estimate of statisfical error - . -

Nuclearslope AB .- 1.6 (GeVicy? - |- 035 (GeViey?-|.
Raw asymmetry Aey 0.007 0.001 |

Total cross section -AGy,

.. 23mb

Knowledge of beam transport, including off-avis, is
crucial to improve systematic error -

PAI B

Blue .

X
Ly a,
a4y  an
Gy Oy
Gyy 3y

Stay tuned for the next RSC meeting and
the RHIC/AGS users meeting - .
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RHIC Spin Collaboration Meeting XXIII -
March 19,2004 -
RIKEN BNL Research Center. .
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9:30 . News for AGS pp Run::c..iviiiviniiiiiiii e H. Huang
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10:45 RHIC: Snake Quence Protection:Update:....................... G::Ganetis
11:00 Updates on RHIC Commissioning Plan......... ereeriivasaaanes M. Bai
11:45  Some Discussions on FY0S RUR:............c.ovevrnenn, e ALL
12:00 Lunch::..
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