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Abstract

The displacement of the accelerator components induces the beam losses so that the precise alignment is important for
the stable beam operation of the high-intensity hadron accelerates. The J-PARC linac has finalized its precise alignment
at the end of summer 2006. Since then, the deformation of the accelerator tunnel was small enough to maintain the
alignment accuracy for five years without re-alignment. However, the long-term stability of the floor height became worth
after that earthquake in March 11th, 2011. Since then, accelerator components in the linac are re-aligned every few years.
During the precise survey, sometimes the measured data has significant fluctuation, which is considered due to the
vibration of the tunnel floor. Then, the floor vibration was measured using the seismometer and the vibration meters. The
long-term deformation of the accelerator tunnel and the property of the floor vibration are described with the relation

between the environmental factors.
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Figure 1: Layout of the J-PARC linac tunnel and instruments.

3. REIZH
3.0 KHEE

AT F U AN IR O @S S @SR 5720
RU L SED K AER B2 T T EEERL T D, ﬁﬂ%
B LT oL~ LN —a—RNER Th 5, Figure 2
IRV LSRR D bR 2R E B A 7~ T,

a) From 2005 to 2007

A

ST
AN
~o-Feb. 2006-Feb. 2005 _~O-Feb. 2007-Feb. 2005 >~
| | | | A

[ From 2007 to 2010

--Mar. 2008-Feb. 2007 -O-Jul. 2010-Feb. 2007
\ \ |

) I From 2011 to 2016

-@-Jul. 2012-Jul. 2011 Jul. 2014-Jul. 2011

~A-Jul. 2015-Jul. 2011

-O-Jul. 2013-Jul. 2011
-#-Aug. 2016-Jul. 2011

Vertical elevation [mm] Vertical elevation [nm] Vertical elevation [mm]

AU BAWNRORNOAONAOMNIRORN OVAONBLORN

300 350 400 450

[
o

0 50 100 150 200 250

Longitudinal position [m]

Figure 2: Long term floor elevation since a) Feb. 2005, b)
Feb. 2007, and c) Jul. 2011.

Figure 2a)l% 2005 FEDEFE 1475 2007 FFETD
ZEE, 2b)I% 2007 =05 2010 FEETOZEHE), 2¢)i% 2011
FEOHBEHDD 2016 FEETOEBTHD, EARE 5T
@ DTL ARfHiEaRFHMBIOEIOFAELT
’“—&%ik&bto AT I, mEOT—%% 3
ODT T 73T, LA T iuﬁﬁ“éio NS
ey %Mtﬁmxﬁfxét&)f%&

e 2005 4-~2007 4F: ZO MR IXERR EZ IR ALY
TWHIHIZE BN L > T, b rV R (5 —7 —
JLIRE) DI FRRAELTZEEZBND, TDORES
I &A1 AETBEZ 4mm, 3 1 EBTEDLIZ
2mm FRETHolz, — 5 T LM BERRERIL £
Imm £ CTh -7z, [3]

e 2007 H~2010 4£: 2009 XA FEHL 7
NoT=bODOID 3 FERIIEZELTEY, T
BT O FEmZFEL >, + Imm F2EE D2 )
WZZTEAL LT,

o 2011 LA HUE IZIX, EARE LR 72
EES T OETNIHE L2 >T-, BEETO 5 4R
O EMBITITCR T HEm N AL TEL T,
SBLTEHRRE T IAAIRNMETHDEHENR
ha,

32 KEEREEHCESZE=XV S

IR ZRR RN RE L CTHDOKEER L, HE%
WK O @S ZTHEEL, LI 1 o 1 BloT —2IE
ZHkRFEL T D, BURES TIE Figure 2e) IR RO &S
EEOT- | g RO K HE (Figure 1 © RFQ) (ZIEAti
e 2mm VA B EZEN AT TS, JIEFTREL o~
DT 10mm ERBNH DT80 KO ESITFHEEL T
720, Figure 3 1% 2012 4E 1 A DO /KR S A @ik
HBAMHLZb0 T, BML IS L TERZEL., B0
ACS09 ([fRIXHB L% 102m) . FiiMlicdH 2 Wallu
(B — LT AR T=RIRRIE R EZ 101m) O E gz,
i BIRENCH D RFQ & S04A (L% 42m OREIFE) D
RZEDOEEZRUTZHD THD, BHIAENNIHE AL
Nz, 25 EFTIHRIR LK EEZ AR,
FERRIC LD FARALD EHT, ﬂﬁ?%/?\/vm@@ﬁ
EENCLDEEZONDEmIOEHLLLND [4], ZHi
ZEENISNTIRND 1~2 7 A FEE DI (Spring-8 E Y
I DBL RN E SN TWB[5]) ZRb oo, 6
— 7 — 7 CIE 0.5mm/100m K2 o JE 1 7 e 430 56
DR L2 > TNBIENS DD,

B B BB (S04A-RFQ) D Jy AT A #h i, [7 5 L D
ACS09-BM1 E[RIC 7 AIOZEE AR 2 FFHOOh,

- 1288 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

EEE 4 BECTHIUITFEICEENIRAETD) RED
ZERE 70 SR IR 7L MR RY 7 b RV DENLIZ LD
HDTHDHIENHER T,

~=S04A-RFQ  ==BM1-ACS09 -—WallU-BM1 precipitation [mm] aty heric [degC]
1 160
BMI1-ACSO9(dist. 102m)
0.5 140
AN PN e P NS -
T - [ wallu-8muist. 101m) P L=
£ o5 100 ¢ €
- ’\ \/I \.«/’l L ZE
£ 4 N trecupllanon | g0 8¢
S 1 - i s ¥ o
z emperatue | M\|SMAﬁFQ(dlst.44m) I g2
2 15 T I “‘\.._.\ 60 g3
s 21 \\ w §¢
[yl LAL ) 3
25 gl - i T —t+ 20 8

Jan-2012 Jan-2013 Jan-2014 Jan-2015 Jan-2016 Jan-2017

Figure 3: Long term floor tilts along the beam line
measured by HLS with environmental factors.
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Figure 4: Displacements at the EXJ.
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Figure 5: Floor vibration and environmental factors.
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Figure 6: Power spectrum density of the floor vibration.
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Figure 7: Wind speed and ocean wave height.
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