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UNPOLARIZED BEAM and TARGET
do
< dt NTT +Npy +Nyy "'Nu)

EITHER BEAM or TARGET POLARIZED (ONE-SPIN)
_ Ameas _ (NT B Ni)

" P PN N

BOTH BEAM and TARGET POLARIZED (TWO-SPIN)
_A (Nyp —Npy =Ny +N,, )

meas __

Ann_ -
PP, PPy(Noy + Ny, +N +N,|)

Ameas = MEASURED ASYMMETRY
Prand Pg = TARGET and BEAM POLARIZATIONS
Niand Nij = NORMALIZED ELASTIC EVENT RATES
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PROTON-PROTON ELASTIC
CROSS-SECTION

UNPOLARIZED do/dt for all
p+p—p+p dataabove 3 GeV
PLOTTED vs. SCALED P,2VARIABLE

NOTE 4 DIFFERENT SLOPES
FIRST EVIDENCE for STRUCTURE
inside PROTON (Akerlof et al. 1966)
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MICHIGAN SOLID POLARIZED PROTON TARGET
NOW at KEK
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POLARIZING TIME FOR IRRADIATED NH3
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BEAM STABILITY

RELIABLE DATA and NO QUENCHING of SUPERCONDUCTING PPT MAGNET
e ~85% OF BEAM INSIDE 3 mm DIAMETER CIRCLE
e STABLE INTENSITY, POSITION and SPOT SIZE

BEAM CONTROL SYSTEM

o WEAK UPSTREAM CORRECTOR and POSITION-CONTROL FEEDBACK SYSTEM
e DOWNSTREAM CORRECTOR to REALIGN BEAM for DOWNSTREAM USERS
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SPIRAL BEAM RASTERING

UNIFORM IRRADIATION of TARGET

RUN HORIZONTAL and VERTICAL
CORRECTORS ~90° OUT of PHASE

USED AT SLAC and J-LAB
Crabb et al.
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PROPOSED SPIN@J-PARC SPECTROMETER

Q1,32.93.Q4 are quadrupoles
M1,M2 M3 are dipoles

~ NLNZNAWA for recoll probon momentum
/// Sl..SZ.'SB '1or recoil prot];n time—of—flight
FV1,FV2 for forward proton angle
/ B123,0123,U123 for beam interaction monitors
12° vertical bend up
S e P =12 He Bag
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MAGNET PARAMETERS
MAGNET LENGTH DIAMETER OR GAP B'max Bmax
(m) (cm) (T/m) (T)
01,Q2,03,Q4 1.00 20 14.8
Q:SUPER 0.60 10x16 60.8
M1,M3 3.00 20 1.8
M2 1.50 20 1.8
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ANGLES and MOMENTA of ELASTIC PROTONS and

MAGNET STRENGTHS
P2 Or Pr Or Pr  [B-dIEFF  or  [B-dIEFF [B-dIEFF [B-dIEFF
PPT M1 M2 M3

(GeV/c)? degrees GeV/c degrees GeVic T-m degrees T-m T-m T-m

1 116 495 612 1.14 0445 547 3.15 -1.58 0.79
2 166 489 519 180 0431 477 3.63 -1.81 1.25
3 205 484 4538 242 0456 427 3.57 -1.76 1.67
4 240 478 413 3.03 0461 389 3.21 -1.57 2.09
5 272 472 378 365 0467 358 2.64 -1.29 2.51
6 302 466 350 428 0472 332 1.91 -0.94 2.93
7 330 459 326 492 -0478 341 2.68 -1.31 3.35
8 358 453 305 558 -0.484 318 1.70 -0.83 3.78
9 386 446 287 6.26 -0490 2938 0.62 -0.30 4.22
10 413 439 270 6.96 -0496  28.0 -0.57 0.28 4.67

12 468 424 2472 845 -0509 251 -3.21 1.57 5.59
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SPIN@J-PARC DETECTORS

DETECTORTYPE  LOCATION  SIZE(HXV) CH. RESOLUTION THICKNESS

[mm] [mm] [mm]
RV: Scintillator R-0.8 m 60 x 160 8 10.7 V 10
RV, Scintillator R-0.8 m 60 x 160 8 10.7V 10
RH1 Scintillator R-14.2 m 200 x 200 8 13.3 H 10
RH, Scintillator R-14.2 m 200 x 200 8 13.3 H 10
S; Scintillator R-14.6 m 200 x 200 4 50V 10
S, Scintillator R-34.3m 305 x 438 4 62.5V 10
Ss Scintillator R-345m 305 x 438 4 62.5V 10
W1 MWPC R-15m 200x 200 192 1V 20
W, Drift Chamber R-22m 300x500 2x32 1V 20
W3 Drift Chamber R-26m 300x500 2x32 1V 20
W, Drift Chamber R-33m 300x500 2x32 1V 20
FV: Scintillator F-8 m 15 x 80* 8 1V 10
FV, Scintillator F-8 m 15 x 80* 8 1V 10
Uizs Scintillators  F-2 m 20°up 10 x 10 3 - 32
D12z Scintillators  F-2 m 20°down 10 x 10 3 - 32
Bi2s Scintillators 1 m below 12 x 8.5 3 40
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SPIN@QU-70 SPECTROMETER
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POSSIBLE SPIN@J-PARC PLACEMENT
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HRL: High Radiation Laboratory
FMA: Field Measurement Area

LD: Loading Deck
PS: Power Supply Stage
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2"d POSSIBLE SPIN@J-PARC PLACEMENT
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CROSS'SECT'ONS 10 Et 280 Gewc Kart'l?a?nleta. 3
P} C 1521 TeVic Kwak of al, de Kemret etal, ]
1072 3-5 GeVic  Kammerud et al. _|
E 1d_c(900) 5-13 GeVic Akerlof et al. 3
% 4dt'em 114-21 GeVic Allaby et al. ]
PPT THICKNESS: — 102 - 22-31 GeVic Cocconietal. -
T=No-p -3.2cm = 2102 protons cm? L2 L
S
E
BEAM INTENSITY: O,
Iz = 1011 protons /s Sls

TIME-AVERAGED LUMINOSITY:
L=1Ig-T=210% sitcm? =

SPIN@J-PARC Events/hour

= L (d%t) (At'zA:'g) 3600 %r
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EVENT RATES and ERRORS in A

P,2 At Ad do/dt EVENTS HOURS EVENTS AA, =[.85VN]*
(GeVlc)2 (GeVic)2 mr  nb/(GeVic)2  per hour (%)
1.0 0.06 159 4000 230000 100 2.3-107 0.03
2.0 0.09 177 90 8600 100 8.6-10° 0.1
3.0 0.25 194 19 5500 100 5.5-10° 0.2
4.0 0.35 210 4.0 1800 100 1.8-10° 0.3
5.0 0.45 225 0.9 550 100 5.5-104 0.5
6.0 0.56 240 0.22 180 200 3.6-104 0.6
7.0 0.67 254 0.055 56 200 1.1-104 1.1
8.0 0.79 268 0.016 20 300 6.0-103 1.5
9.0 0.92 282 0.0047 7.3 400 2.9-103 2.2
10.0 1.06 296 0.0017 3.2 600 1.9-103 2.7
12.0 1.25 324 0.0003 0.73 800 4.4-102 4.9

TOTAL HOURS: 3000 + 500 (TUNE-UP)
WITH 101! PROTONS/sec

With POLARIZED BEAM (Pg) and POLARIZED TARGET (Pr)
AAng = (PeVN)T:  AAw=(PrIN)T;  AAm = (PsPrIN)T;  Ade/dt = (WN)?
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STATUS of EQUIPMENT

# [ ITEM STATUS SUGGESTED ACTION TIME NEEDED
1. | SOLID PPT, NMR, MICROWAVES | AT KEK ASSEMBLE AND TEST 6 MONTHS
2. | PPT PUMPS NEED ACQUIRE IN JAPAN 6 MONTHS
3. | PPT STAND + HARDWARE AT KEK ASSEMBLE AND TEST 3 MONTHS
4. | QUADRUPOLES Q1, Q, Qs, Qs J-PARC PROVIDE 2 YEARS
5. | DIPOLES Mi, Mz, M3 J-PARC PROVIDE 2 YEARS
6. | STANDS FOR: Q1-Qs & My-Ms J-PARC PROVIDE 1 YEAR
7. | MAGNETS' POWER SUPPLIES J-PARC PROVIDE 1 YEAR
8. | SCINTILLATORS: FV1,FV2,51,52,S3 | SOME AT MICHIGAN MAKE OTHERS, THEN SHIP | 6 MONTHS
RH1,RV1,RH2,RV2
9. | WIRE CHAMB: W1,W2 Ws, W, NEED MAKE AND SHIP 9 MONTHS
10. | DETECTOR STANDS J-PARC PROVIDE 6 MONTHS
11. | CABLES, CONNECTORS, ENDS NEED MAKE AND SHIP 3 MONTHS
12. | ELECTRONICS MOSTLY AT KEK ACQUIRE REST, SHIP 3 MONTHS
13. | COMPUTERS AT MICHIGAN SHIP 3 MONTHS
14, | MONITORS D123, U123, Bz SOME AT MICHIGAN MAKE OTHERS, THEN SHIP | 3 MONTHS
15. | BEAM STABILIZER SYSTEM J-PARC PROVIDE 1 YEAR
16. | RASTERING SYSTEM J-PARC PROVIDE 1 YEAR
17. | EXPERIMENT CONTROL ROOM J-PARC PROVIDE ? 1 YEAR
18. | SHIELDING BLOCKS J-PARC PROVIDE PLAN, REARRANGE 1 YEAR
19. | MAGNETS' MOVEMENT PLATES | J-PARC PROVIDE DESIGN, BUILD AT J-PARC | 1 YEAR
20. | LIQUID HELIUM AND NITROGEN | J-PARC PROVIDE PURCHASE OR LIQUIFY 22
21. | SUPERCONDUCTING Q; J-PARC OR MICHIGAN | WILL NEED LATER 2 YEARS
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ANALYZING POWER for PROTON-PROTON ELASTIC SCATTERING

Analyzing Power

2-300 GeV/c i
n
compiled by 20 %
Douglas Finkbeiner
15 Aug. 1990 Bem =90°
updated June 2003
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Ratio Spin-Parallel: Spin-Antiparallel Proton-Proton Elastic Cross-Sections

RATIO OF SPINS-PARALLEL TO
 OPINS-ANTIPARALLEL CROSS SECTIONL

ENERGY-TRANSFER VARIABLE
P,2 (GeV/c)?
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