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JHF Neutrino Working Group

Y .ltow, Y.Obayashi, Y .Totsuka (ICRR)
Y .Hayato, H.Ishino, T.Kobayashi, K.Nakamura, M.Sakuda
(KEK)
T.Hara (Kobe)
T.Nakaya, K.Nishikawa (Kyoto)
T.Hasegawa, K.Ishihara, A.Suzuki (Tohoku)
A.Konaka (TRIUMF)

Dec.99: Working group formed.
Mar.00: Letter of Intent prepared (http://neutrino.kek.jp/jhfnu)
Now : Working to prepare “proposal”



Japan Hadron Facility (JHF) project
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E(GeV) 50 120 12
Int.(10%ppp) 330 40 6
Rate(Hz) 0.37 0.53 0.45 10'POT (130day) = “1year”
Power(MW) 0.98 041 | 0.0052



v physics @ JHF

Super Kamiokande as Far Detector

L:295km r}p@rKamlokande
AnmP=2~5x103eV?
BE) osc. max @ E,=0.5~1.2GeV ‘ﬁf

Need LOW Energy Beam {c) 2000 ESRI o - 420.0 mi /6758 km across

Goa
(Sflavor, Am,, K Am,,~Am,,)
> d disappearance |p=cos'@,sin®26,,sin°(1.27Am;,L/ E,)
Precision measurements of osc. params Amy,g, SiNF20,,, =cosv,sran,
6(Am,g9) ~2x10eV?, 8(sin%0,,,)~0.01
> Vv, v, appearance p=Sin"6,sin°20,,Sin(1.27AmL / E )
Explore down to Sin“20 (= sin?0,zsin?26,,) ~3x10°3




Present Status

1. Optimization of beam line

e Physics Potential
e Cost (shielding)

2. Studying event selection at SK to improve
v, detection

3. Started design and R& D of front detector



Neutrino Beam @ JHF

Possible Options

» Wide Band Beam (WBB)

— 2 Horns amost the same as K2K
» Narrow Band Beam (NBB)

— Horn(s) + Bending
» Off axis

— Another option of NBB

Current Default Strategy

lyear WBB - pin down Am,;? to =10% level
Syear NBB —> precise meas. osc. parameters



Wide Band Beam
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Target : Cu 1cm? x 30cm

Narrow Band Beam SCANNIY.- (L
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Off Axis Beam (another NBB option)
(ref.: BNL-E889 Proposal) Far Det.

Decay Pipe 9
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Off axis beam

Advantage
®More intense than NBB (~twice)

Disadvantage
®Heavy shielding
®More HE tall than NBB
®Hard to tune E,
®Not established (monitor, near/far)

~ 2200 Int./22.5Kkt/yr
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Shieldin 0 (cost driving factor)

estimated by using MARS

Required to be lessthan 11.4mSv/h (2.3x10-1'/mSv/p)

IS being

dose at boundary |

10N

Radi

WBB/Off axis

lon

Imizat

On the way of opt

O 625

o~ 675
£
Z sn»

Its

iminary resu

An example of prel

D

Decay Pipe

as

OO

IR

S35
Q%%

0%

2o00?
s
S9000es

05
otesste
390058
255

5598
S02000050%et

beoes

%
5
s
o
o
09508
3
o
%
X

S

s
Veoses Gl

B
5 .&uo%.u X

St IS
) QoS
S

2
2%
<5
*

oo
5
£039%8
S5
o
o
5
55
o
'y
2

C

S
o
o
o
o
S
o
o
o
X5
o5
5
€

%
3
o
5%
5
5
5%
o
3
%%
o
X
¥4
B

5

I

R
S

jo%e

5
X%
2555
5
RS
2
5
55
S
3
%
A
’é
%

%
%
35
o

o
%
%

e

%

K
LT
L]

¢
o

2

2

k-

3%

RSN,
TS
oo

%
%
%
%
5
s

3838
s
S
3%
3
s
S
S
B
5
o

3%
s
%
o0
o
e
o
5
%

0%

5
X
30
s
82
0%

5
()

20200

5

XX o
e
R

o

[
kS
s
i
[

® Decay pipe need >6m of

concrete shielding
®Dump need 4m Fe + 4.4m

O
©
|-
S
c
@
O

RIS
SO 10, g RIS
B s R

S&

S9%es

2ot

.
%
R

3
o

2o2odete

o0

[

0068
00°/8
00'G8
00°Z8
00'08
00'8Z
00'GL
00°¢L
000
00°09
00°09
00°0%
00°0¢
00°1C
00°61
00°81
99°¢l
[4°99)

66t

G9°0

000

Z(m)

WBB& Off axis can not be long.



Physics Potential



v, disappearance
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v, disappearance

lyear Possible syst. errors
WBB NBB

®Inelastic cross section
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Sensitivity on v,2v,appearance
w/ improved z° rgjection (from LOI)
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Summary

1. Goal of v physics @ JHF (hope to start in 2006)
Precise deter mination of oscillation parameters

e withlow energy v, beam (~1GeV)
e with Super Kamiokande @ L=295km

2. Neutrino Beam: three options

» WBB  ~4200 v, N, /22.5ktlyr
- NBB  ~ 830 v, N, /22.5kt/yr

int

o Off axis ~2200 v, N. /22 .5kt/yr

uoint

int

3. Strategy: 1year wBB > §(Am, A~ =+ 2x104eV?
Syears NBB (or Off axis beam) —>d(sin°26,,)~0.01
>sin226,,~0.005 (0.003)

4. To decide beam config.

1. optimize each beam and compare the potential
2. estimate the cost (shielding, ....)

5. R& D required on target and beam monitoring
6. Started design and R& D of the front detector



Neutrino Energy Reconstruction Gev region)

Assume CC quasi elastic (CCge) reaction
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Comparison of Beams

ol e s Fair Comaprison
Redlistic’ D |
Istic” Design (same decay pipe length=50m)
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