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Overview of experiment
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JHF project and neutrino beam line
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Sensitivities 1n first phase(Syrs)
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Narrow Band Beam for v int study @ near
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Neutrino beam facility

Construction group
Officially formed 1n KEK on April, 2001
The 3rd physics division, IPNS(~10persons)
Cryogenic facility group, IPNS(~10persons)
Cryogenic Science Center, KEK(8persons)

w/ strong support from existing beam
channel group



Neutrino beam facility Overview
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Proton beam transport
® matching section
® Arc section (Supercond.) - I
® Final focusing

Target/Horn system

Decay pipe (130m) cross w/ 3NBT

Beam dump

muon monitors

2 front detectors (280m/~2km)

»Single turn fast extraction
»8 bunches/~5us
»3.3x10%proton/pulse

»3.94 (3.64) sec cycle <
> 1yr=102"proton on target(POT) & \%
(3300hr~140days) e



Key Issues

¥, Extremely severe radiation environment
= Human exposure when maintenance
« Damage to instruments

* Large heat load in a short time
= Cooling scheme, shock wave, guenching
& Key items
=« Beam abort ini50GeV ring (being developed.)

.(—=>Just started)
Radiation resistant magnets (= Kusano)

(cooling, shock wave) (= Hayato)
Trarget station (cooling!, maintenance)

Decay volume (cooling) (= Hayato)
Beam dump (cooling) (- Hayato)
= Radiation shielding (DV, Dump—->Oyama)

& + K2K issues (timing, direction, ...)




Beam loss

50GeV ring

l"%ﬁﬁ

Fast ext.(kicker, septum)
1.125kW (0.15%)

Matching section
(ctrl’ed loss by collimator)
0.75kW (0.1%)

« No way to know absolute beam loss

e Assumed by HAND

* Assure hands on maintenance (1W/m)

« Shielding design based on the assumption
* Same order as KEK-PS beam line

e =>» ~10? relative suppression!!=»Challenging
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Design of Super con. mag started

Type Magnetic Length  Operation Field  Number
Dipole 3m 3.95T 20
Quadrupole 1m 324 T/m 20

Bore: 180 or 220mm B field simulation
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Concept of target station
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High rad.
Environment!
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Design of target station
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Decay pipe common for SK/HK

Possible site for Hyper-K

2.98° (OAB2° )
3.54° (OAB2.5° )
4.08° (0OAB3° )

Beam eye .,
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Design of decay volume and beam dump
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GPS survey

Nov.19~22: long baseline GPS
survery (@ Kamioka/Tokai
simultaneously
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Beam monitoring and control

Beam profile @ SK
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Far/near spectrum ratio CDfar(E)-Lz

(E)- L’

near near

Flat >~1.5km| - 0.28km . 0.5km

Place detector
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Neutrino profile @ FD

oa2deg profile @ FD WBB/OAB@0deg
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OAB direction can be monitored w/ beam profile on beam axis.
Low energy component has very wide spread.=> may need another method
20



v/ v, # ot CCint.
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Mile stones/Schedule
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3NBT Civil condtruction
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50GeV civil construction

16t termfaroun/d fast gxt.

Decay pipe

Fix specification

Tender %

Manufacture

Lay underground

Budget request

Submit . ®
Get answer o ?
-

Civil construction 5 Eng. Design
AI‘C m EERILEEN ENN] EEEm
Decay pipe(under 3NBT) u
FF o
Target station o
Rest of decay pipe o
muon pit o
Near detector hall o
Environment o

-

Super conducting magnet(R&D) m

Conceptual design -
Build prototype magnets m
Preparation for testing m

Test .

Mass production of SC mag -
Manufacture -
Installtion .

Adjustment, tunning

Cryogenic facility

Cryo pump o
Cold box tender, purchase =
Compressor tendor, purchase o
Buffer/LigN2 tank tender, purchase =
Develop control =
Installation o
Adjustment, tunning -

Not all items listed. \We aim to complete construction by the end of JFY2006



Summary

1. JHF-Kamioka neutrino experiment

B v, app.: sin%20,,>0.006

B v, disapp:5(sin?20,;)~0.01, 5(Amy;?)~1x10-4eV?
2. Special features of JHFv beam facility

1. Superconducting proton transport

2. Low energy tunable OAB (w/NBB)

3. Common facility for SK/HK

4. 2 near detector (280m/2km for far/near ratio)
3. Facility design & development work started

1. Intensity frontier->high radiation, heat load
Not so each job.

2. Optics, NC/SC mags, target/horns, shielding, etc....

4. Plan to start experiment Apr. 2007
=>» need to be approved in 2002.
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