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Abstract plane view of the neutrino beam line at KEK. It consists of

the straight section, the arc section, the target station, the
A neutrino beam line for a long-baseline neutrin@ecayolumeandthep-monitor pit. Afast-extractegroton
oscillation experiment is being constructed at KEK for thbeam from 1Z5eV PSwill be transportedibout 400 m by
commissioning in January, 1999. Muon neutripmosluced DC-electromagnets and focused onto a production target.
by this beam line at KEK will be measured by thé&his production targetis a part of the ingcenductor of the

SuperKamiokande locat@b0 km west of KEK. first horn. Two magnetic horns at the target station will
focus produced pions to the forward direction, so as to
1 INTRODUCTION maximize neutrino flux which will be produced bgcdy-

A neutrino beam line, extended from EP1-A primary beaffiflight of pions in the 200 meday volume. A primary
line of the north counter haltowards the direction of the Proton beam will be spped at the beam dump. A high
Superkamiokandeis now under construction for a long-€Nergy part of muonsilk be monitored at the-monitor
baseline neutrino oscillatioexperiment Figure 1 shows a pit.
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Figure 1 : Plane view of the neutrino beam line



2 CONSTRUCTION OF BEAM LINE target. The neutrino flux will benhanced by factor of 14

The construction of the housing of the neutrino beam liféhen the homare operatecproperly.
has been started in October, 1996. The building of the
straight- and arc- sections was finished at the end 5000

September, 1997. A downstream part is now beir X 10° 1800
constructed and will be finished in Septemb&g98. = Horns ON
Electromagnets are now being installed from upstream & 1600 Horns OFF -~~~
the straight section. S 1400
A positioning of the SuperKamiokande from the KEK site < 1200
was made by employing the Global Positioning Systel & 1000
(GPS). It is found that the EP1-A beam line must tur g 800
88°44'25" to the left (west), and bentQ4'30” downward ~ 600
with respect to the horizontal plane just before th :é 200
production targét P~
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The horns are designed considering both beam optics (GeVle)

mechanical strength. The production target must be

integrated irthe 1st horn as a partof the inwenductorin  Figure 2 : Neutrino momentum distribution at the
order to increase the acceptance for the secondary piog§perkamiokande for ¥0protons ortarget

since secondary pions have a wide production angle due to

relative low energy (12 GeV) of primary protons. The 1st

horn will gatheproducedpions to thdforwarddirection and

the 2nd horn will make them parallel toward the

SuperKamiokande for agde anenergyregion as possible. 4 DECAY SECTION & p MONITOR PIT

Current for horns, shapes of inredouterconductors and . . - .
the distance betweevo hornsare determined tmaximize Producecplqns \.N'” Qecaylrfllght .to W andv, n thg 200m
Iﬂng decaypipe in this section. Size ofdecay fpeis 1.5 m

h ino fl h Kamiok imulation” '®
gtsdr;e\/t:"glhngExﬁst the Superkamiokande by & simula IO|n diameter for the upstream 10 m, 2 m for the next 90 m,

Conductors of the homs are expected to be thin agd:%mforthe last 100 m. Helium gasill be filled in this

: : ; pipe duringthe experiment. The pipe was set indgraind
possible, since produced pions pass through  the ith a tilted angle of D4'30", and is now being covered

Mechanical design of horns are optimized unddy! : o N
. . - . . th concrete ofabout 2 m thick t@voidsoil activation.

onsiderations of buckling limit against Lorenz forces\fvI L ) . .

¢ g 9 3 m thick iron will be installed just downstream of the

fatigue limit for alternate traction, bending by self-weight, X :
and stress caused from thermal expansion of the 1st hotq’la%ay pipe as a beam dump. Almost charged particles

inner conductor. In order to avoid breakage due to shoc 8§ uding primary protons will b,e eppgq here except for

Lorenz force and the thermal expansion at pulsed 250 kAgh Energy muons. This muon's profllellvhe measured

with arepetition of more than ifor 3 years, thaluminum by an |onch_amber gtheu monitorpit. :

alloy 6061-T651 is used since it has good electrical Sf:hemgtlc drawmg.s Qf the decay sect|qn and the

conductivityandmechanical properties. Thall thickness, monitor pitareshown in figure Jand 4,respectively.

the shape of the rib, the size of bolts and other mechanical

parameters agesigned ta@atisfy a safetfactormore than 4.

The inner conductor is cooled by continuously sprayin B

water onto it. The sprayers are assembled on the oL f———‘pf_\ N

conductor and cooling water of about l4@in. is upplied Beam \

to eachhorn. Mark-1 Mark-2
The power supply system for horns consists of a pul 10 Y

generatowith 12capacitors 0500 uF and aransformer of e \sz [

ratio 10.Inductance angsistance fot st hornsare1.03uH W

and 187.1uQ, respectively and those of total circuit / FLOm

including strip-linesaind aransformeiare148 uH and 36 m - / Target Point

Q. Thecapacitor of 6 mF at.7 kV is estimated tsupply Base

250 kA with 1.4 msec rise tinfer the 1st hornandthat of ——

2 mF at 7.6 kV gives 0.83 msec rizme.

Figure 2 shows a neutrino momentum distributio&igure?, . Schematidrawing ofthe decaysection.
expected at the SuperKamiokande aftef® Jotons on
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Figure 5 : Schematic drawing of a segmented parallel-plate
ion chamber.
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(SEM), asegmented parallel-platen chambe(SPIC) and
a Cerenkov countéCC) as shown in Table 1.

Figure 4 : Schematidrawing ofthe u monitorpit.
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A schematic drawing of a segmented parallel-plate ion
chamber is shown in figure 5, which will be used at the
primary proton beam line as a profiteonitor.



