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KEK/J-PARC Status

KEK: spin frozen p/d targets
(KEK/LosAlamos)

pol. proton filter for neutron beam
(KENS)
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J-PARC; what new subjects?



3 GeV Proton Synchrotron
(1MW, 25Hz)

Transmutation Experimentaal Facility
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J-PARC Hadron Hall
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J-PARC Hadron Hall




J-PARC Hadron Hall

J-PARC, Jul-27, 2007




Materials and Life
Science Facility (MLF)
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Materials and Life Science Facility (MLF)
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Neutrino (T2K) Tokai to Kamioka .
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Neutrino




Michigan PPT System

J-PARC; (1) Neutron program
(2) Hadron program
(3) Target material R&D



Transfer the Michigan PPT System fo J PARC
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Michigan PPT System




Michigan PPT System

Roots Pumps. o &
3,000 m*/h x 2 set




Michigan PPT System (5T SC Mag.)
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Michigan PPT SysTem (EIO)

EIO(140GHz) and pW-P.S.




Michigan PPT System (NMR & NH3)
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NH, Irradiation
cryostat (L-Ar)



Michigan PPT System (Target Holder)

Teflon sample
for NMR test




Michigan PPT System

arrived at East Counter Hall/KEK, Nov-2007




PT Test Area at Tsukuba

Cold neutron exp. Hall, Jan-2008
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PT Test Area
at Tsukuba
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Cooling Power of “He Cryostat
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*He cryostat cooling power
0.9W @1K, 6,000m3/hr
LHe~1.3 L/hr



Plan of *He Pump

— 7,000 mé/hr

- 4,000 m3/hr pump system from
Horikawa-san



Michigan PPT System

PPT parameters
Table 1 lists some specifications of the Michigan solid PPT.

1. Cryostat Temperature

2. Cooling Fluid

3. Cooling Power

4. Operating Magnetic Field

5. Field Uniformity Region

6. [B-dl

7. Power Supply Voltage

8. Superconducting Coil Current

9. Microwave Frequency

10. NMR Frequency

11. Vertical Angular Acceptance

12. Horizontal Angular Acceptance
13. Target Size

14. Target Material

15. Ave. Beam Intensity at 24 GeV/c
16. Max. PPT Polarization

17. Average Polarization in AGS Run

Table 1. Michigan Solid PPT Specifications.

0.927 watt

50T

10 in 4 cm diam. by 3 cm high cylinder
0.885 T'm

3V

66 A

~140 GHz

213.0 = 0.3 MHz

+ 6

+ 34

3.2 cm long by 2.0 cm diam. cylinder
Iiradiated NH; beads

2 10" p per 1 s pulse per 2.4 s cycle
96 %

85 %



Michigan PPT System

J».—_ 140 GHz Microwaves
To 6000 m3/hr
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FIG. 1. Diagram of the new polarized-proton-target ap-

paratus. The superconducting magnet produces a highly uni-
form 5-T field. The “He cryostat produces about 0.9 W of
cooling power at | K. The target material is contained in the
small cavity at the bottom of the cryostat. The 140-GHz mi-
crowaves are fed into the target cavity via the horn. The pro-
ton beam will pass through the target cavity.
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FIG. 2. The spin polarization of the free protons in NHj is
plotted against the time of microwave irradiation. The new
data at 5 T and | K are shown as squares; the earlier data at
2.5 T and 0.5 K are shown as triangles.

D.G. Crabb et al., Phys. Rev. Lett. 64, 2627 (1990)



Michigan PPT System
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FIG. 3. The spin-relaxation time for the protons in NH; is
plotted against temperature. The new data at 5 T are shown as
diamonds; the earlier data at 2.5 T are shown as triangles.



Target materials

SMC and
COMPASS KRAEMERQUXNHD. CERN.CH

F8— UL 95




Proposals for
Nuclear and Particle Physics
Experiments at J-PARC

‘P24: Polarized Proton Acceleration at J-PARC
Y. Goto (RIKEN), H. Sato (KEK)

-P23: Analyzing power A_and A_ in 30-50 GeV
very-high-P 2 proton-proton elastic scattering
A.D. Krisch (U. of Michigan, USA)



P24 Dimuon experiment at J-PARC
* Possible layout of the hadron hall

Fig.1

]

Hadron Hall Layout Plan ||

by Y. Goto



Q1,Q2,Q8,q4 are quadrupoles
M1 M2 M3 are dipoles
- RH1,RV1,RH2.EV2 for recoil proton angle
Wi,W2¥3,F4 for recoil proton momentum
/ 81,82,83 Im' recoil proton time—of-flight

FV1,FV2 for forward proten angle
/ Bi23,0123, 123 for Iaeam interaction monitors

12° vertical bend up

P23

(U. of Michigan) ) \ /\\

Fig. 6. The proposed 35-meter-long recoil spectrometer in the J-PARC extracted beam line.
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HRL: High Radiation Laboratory
FMA: Field Measurement Area
LD: Loading Deck

PS: Power Supply Stage



Summary and Plan
1) Michigan PPT was moved to Neutron Exp. Hall

Set-up start; March 2008
Piping (*He-pump, Vac, Mag..)
2) Parts; > T.M.P. set
> PC + interface + software (Labview)
> 4He pump from Spring-8
3) First test of cryostat + magnet; FY2008
(with Dr. Raymond, Michigan Univ.)
4) First test of NMR + EIO; FY2008
Sample (TEMPO + Polyethylene)
5) Pt will be used with neutron beam;

6) Pt will be used for hadron physics;
7) Pt will be used for


















Polarized Neutron Filter
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Spin Frozen Target

KEK-12GeVPS = Los Alamos
(1974-1983)  (1984-86)
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Michigan PPT System
(East Counter Hall at KEK)







OUTLINE

> KEK/J-PARC Status

» Michigan 1 K. 5 T System

» PT for Neutron Physics at J-PARC
» PT for Hadron Physics at J-PARC
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J-PARC

Michigan PPT  “He Cryostat 1 K, 5 T($R1E A AIH5)
ESR 140 GHz, NMR 213 MHz. NH; P, ~90%
RHI (5ER)BY 2T, 58FE% Michigan XENSREBZEZHNZITH
[X. KEKIZEEESN S, (Prof. A. Krisch)
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J-PARC Hadron Hall

J-PARC, Jul-27, 2007
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Po(proton) = tanh(5775) ~ 0.5% at 2.5T, 1K
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BRI RAB (717 0K B IR B TE)
P +

ESR; hu, ~70 GHz at 2.5 T, 140 GHz at5 T
Proton NMR; hu, ~106 MHz at 2.5 T, 213 MHz at 5T



polyethylene + TMPO PSI, Nagoya

(a) TE signal for +enhance + Enhanced signal
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ZHLULY Radical  Finland D36

T. Goertz et al. | Nuclear Instruments and Methods in Physics Research A 526 (2004 ) 4352
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Fig. 7. Structures of the trityl radicals OX063 (a) and ‘Finland g A
D36" (b). The molecular weights are 1426.78 and 1036.14,

respectively. . _I%_ 1}% *@

Radical Ag/g [1077]

TEMPO 3.854+0.2 OX063
Porphyrexide 3.0+0.3 Ag/g ~ 03 X 10_3

EHBA/EDBA 6.0+0.2




S.T. Goeriz et al. | Nuclear Instrumenis and Methods in Physics Research A 526 (2004) 43-52
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Fig. 9. Deuteron polarization as a function of the applied
microwave frequency in irradiated D-butanol (open circles) and
in trityl doped D-propanediol (closed circles) at 1 K, 2.5 T.

0X063 is readily solved in highly polar substances
like the diols, it is not solvable in the longer
chained alcohols as it is the case for the ‘Finland
D36’ radical. The optimum spin density for both
materials was found to be 1.5 x 10'%/g, which is
somewhat lower than the usual nitroxyl concen-
tration of 2 x 10" /g. The highest deuteron polar-
izations under the conditions mentioned above
were achieved after about 1.5 days of continuous
microwave irradiation. They correspond to —81%
for D-propanediol and to and +80% for D-
butanol, while values of +60% can be obtained
within 10 h of polarizing time. As an example
Fig. 10 shows the polarization build-up for D-
butanol. Two remarks should be made at that point:
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Fig. 10. Build-up curve of D-butanol doped with ‘Finland D36’
at T=150mK, B=25T.

D-butanol + Finland D36
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Fig. 11. NMR signals of D-propanediol (left) and D-butanol
(right) with polarizations of —81% and +80%. respectively.



