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Abstract

The J-PARC (Japan Proton Accelerator Research Complex) in Tokai village is equipped with beam collimators in
order to improve the quality of the proton beam. The beam collimators must be shielded by steel or concrete because
they emit a large amount of high energy y-rays and neutrons when the halo components of the beam are physically
removed. In the case of the 3-50BT collimator, the allowable beam loss was increased from 450 W to 2 kW in 2010 to
increase the intensity of MR, and the increase in the radiation dose to the environment was dealt with by constructing a
steel gate-shape shield covering the whole beamline. However, the maintenance of the quadrupole magnets between the
collimator units has become difficult because of the gate-shape shield, which eliminates the space for workers to stand.
Especially, the alignment of the quadrupole magnets will be almost impossible when the residual radiation level rises.
Therefore, a simple hexagonal frame (six-axis mount) for the magnet alignment without the need for workers to crawl
under the shielding structure has been developed. This paper reports on the outline, operability and stability of the

prototype.
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Figure 1: A gate-shape shield system introduced in 2010.
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Figure 2: QSC family of quadrupole magnets.
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Figure 3: Overview of the six-axis mount.

Table 1: Definition of Axis Directions

Back to front.
Identical to the beam axis.

Vertically upward.

< N ~ X

Right-hand thread orientation to
the x-axis. (Upstream down.)

12 Right-hand thread orientation to
the x-axis. (Front side down.)

@ Right-hand thread orientation to
the x-axis. (Upstream to the front.)

NEHZE B OEERIL, TR CTREEBICFF->TET
b, BEE if%ﬁ@?b (KA R A A Y L L
THE$ LT, BRA DO ELEX AP 15, B1EMR
FUZIE APL ﬁ:izl/—ﬁ‘ ;v —Radian (ZLAVT L
A LRI O, BREARIRICHEL Th o RN
B ARANE ZE LA I E DL EERE 2T =2 —F 5, fik
RAREBFIL—Y — Ty —OFR T, 20 um LA
TORETONERDOENATRETHLEHIALT, /-,

PASJ2020 FRPP45

T RTOHT, BER OR8N E OO 21
TERENI2 o7, 2T, WRERG 771 A RMZ
%ﬂ%énémﬁﬂ%ﬁﬂn mm ., [B] 85 « 5 ALk 0.2
mrad UL FC, BIEICER A ORBEINEAZFHEI Cx5L
VI ZETHD,

3. tcmf"/ﬂ'lm
3.1 WEFIE

NHRZE S kb\f%ﬁﬁ@ﬁ% HE2R0IG501%, Hil
<%——7\L719q)?ﬂ3 fré&%%fa%é BEA DT IO
<, 7r1/7%‘f$*?7wi\/vt R CRiE (4 H)yEMN
7‘6 V== Ty h— ﬁ/ﬂéﬁg@%b%%ﬁé#
XY AT —VBIWN Z 1%2%0)@1% IOWTIEA AL
AP — /%fﬁﬁb\'c%'Jﬁ LT D, ERGA EEHICENERE
BRI, L—Y— T h—BIHH e R AN
LIWER AT HEL CHD, —BOL—HF —hTy
T —CHLAITEL =28l A, B, C &L, KFFH
W ORI TIEBLHA A, B, CT’\'COD/T Az A8
7o EWERHIE R I, 105 FR BRI A OFEFEZSE
BTz, FIEEE RO B L —F —F T
H—DEJRITHFEF ON &L=,

32 HRIGEVIREECOREE

R I CITAMOMEIZLY, WITHRA~RAHE
FTHNNET0L, ETE LN EVIREETCO L EEE
BB 0 e RICHFETRETOBRIZIT- T2,
At R Fig. 4 (¥, BUHIRIZ 7/17 (4) 14:21 775
WARERAT 7/20(H)02:16 ETTHD, BHIM A O
JEAZ A 10 43 fEZRREk L, 360 sz Eo7-, fiEdhit 20 um
XTﬂﬂw XYZ NSO TF NS AL NS,

0.06 7
7/19 06: 15\

7/18 10:43

Displacement [mm)]

7/18 10:33

— ) c— Y4

719 17:15
Time step [10 min.]

Figure 4: Stability of the cradle mechanism with low load.
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Figure 5: Room temperature and barometric pressure
trend in C2 carry-in building.
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Figure 6: Stability of the cradle mechanism with the
restoring force.
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Figure 8: Stability of the cradle mechanism with the
restoring force, and without stoppers.
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Figure 9: Independent stability monitoring for X and Z
direction.
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Table 2: Stability on Axis X and Z

X [mm] Z [mm]
Setup 4.050 3.960
Before measurement test. 4.050 3.920
Before 1% meas. 4.085 3.920
After 1% meas. 4.090 3.950
Before 2" meas. 4.085 3.910
After 2" meas. (6 days) 4.088 3.909
Before 3" meas. (no stoppers)  4.080 3.964
1% break 4.080 3.967
2" break 4.067 3.973
After 37 meas. 4.050 3.930
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Table 3: Earthquake List During this Measurement Period

(2]

Date Epicenter Magn- Maximum
itude seismic
intensity
2020/07/18 10:36:57.9 Off the coast of M3.5 1
Ibaraki
2020/07/18 13:30:22.4 Off the coast of M3.5 1
Ibaraki
2020/07/19 21:01:29.1 Off the coast of M4.3 2
Ibaraki
2020/07/20 19:32:46.4 Southern Ibaraki M3.8 2
2020/07/22 13:07:37.1 Southern Ibaraki M3.1 1
2020/07/29 05:33:23.4 Off the coast of M4.5 3
Ibaraki
2020/07/31 23:05:38.0 Off the coast of M3.2 1
Fukushima
2020/08/01 17:03:28.3 Nakadouri M2.7 1
2020/08/04 23:03:06.5 Off the coast of M3.7 2
Fukushima
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Figure 10: Epicenter distribution during this measurement
period. (from 2020/07/17 14:00 to 2020/08/05 07:00)
Maximum seismic intensity one and above only.
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