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MEASUREMENT OF THE SEISMIC MOTION AND
THE DISPLACEMENT OF THE FLOOR IN THE TRISTAN RING

Ryuhei Sugahara, Kuninori Endo and Yasunobu Ohsawa
Narional Laboratory for High Energy Physics, Tsukuba-shi, [baraki-ken, Japan

1. INTRODUCTION

The design value for the beam size at the KEK B-factory 1s:
Ox = 140 pm and oy = 1.4 pm i,

Hereafier the coordinate system is defined as: X is the horizontal axis and Y the vertcal axis
in the plane perpendicular to the beam axis, and Z is along the beam axis. The beam collision
is sensitive to the displacement of magnets located around the interaction point. For example,
if the final quadrupole magnet moves vertically by 0.1 mm or more, the luminosity will drop
noticeably. TRISTAN ring, electron-positron collider with diameter of 1 km, is planned to be
modified as a B-factory.

The seismic motion and the displacement of the floor at TRISTAN ring were
measured. Measurement was carried out in Fuji and Tsukuba interaction regions. At
TRISTAN ring are located four experimental halls; two are big halls and other two are
relatively small. Fuji and Tsukuba experimental halls are big ones having almost the same
structure and located diagonally each other. In the B-factory project, the collision point is 1o
be placed in Fuji experimental hall at present. The plan view of the experimental hall is
shown in Fig.1. The floor in the experimental hall is 16.5 m deep and that in the accelerator
straight section is 12.1 m deep from the ground surface. In the experimental hall, magnets are
fixed on the movable base whose top surface is 5.7 m high above the concrete floor.



(2} Deformation response
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2. Static Analysis

(1)-a Simply supported at both ends

© Weight (Helf)

20 tons (Tungsten
2 100 v +°"‘(T ;stc)
Stons
O CFRP
Young’'s modulus: 1.5 x 10%kg/mm=<(150GPa)
Density : 1.5 x 10-°kg/mm¢*
O Tungsten
Young’'s modulus: 4.15 x 10%%kg/mm=+(415GPa)
Density : 19.3 X 10-%kg/mm?

Il Rigidity of Tungsten is taking account.
L) D = Ex- IT (T\*'\ai‘.ﬂ} 1= n §d6:q':d‘)
+
Ece* Tc ( CER P)



3. Natural Frequency

(1) In case of rigid Tungsten mask

(1)-a Simply supported at both ends

1st mode
f=61.7Hz

m2nd mode
f=61.9Hz

3rd mode
f=70.0Hz

4th mode
f=70.2Hz




(2) Magnification

? :) ; 4 ) 5 k‘ 3 ( A‘r
P T S

! Ng ri'.‘d
Pl o @ skxdll

S ALl

- way e

® all-rigid: Horizontal
B all-rigid: Vertical @
® all-soft: Horizonta
1E-3 ® ali-soft: Vertical ) @
1E-4 & Cantil-rigid: Horizontal
1E-5 . | & Cantil-rigid: Vertical

k4 ' ¢ Cantil-soft: Horizontal
1E-8 s o

|

-
o

f & Cantil-soft: Vertical
1E.7 SHOCH TNy E3 MR —«‘L 4
1E-8 3 | " S <
1E-9 ! R ! ke, SEPN

s

i
1

1E-10
1E-11
1E-12
1E-13
1E-14
1E-15
1E-16
1E-17
1E-18
1E-19
1E-20

i
i

> ®

. . 35
4 A
n

Magnification

= X

- b miE

= . 3
.o
i
e

|
H
|
o
P

10 1"

© b
]




l'\‘ Pl‘

>
-

Relative deformation{nm)

1x107°
1x10™"
1x10™"
1x10™"
1x10™
1x10°"
1x10"°
1x10™"
1x10™°
1x10™"°
110
1x10%
1x10%

1x10%

B Rigid |
® So
¢
: 8 G 5
& ..AA.¥.._-... SO (NI
& iwu .
,m4mwum,lL-m
o % 4
| i | J
8 9 10 11



Configuration
Overview

620tonnes

<
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550tonnes
- TOPAZ stand: 60tonnes

Dke:

E. Y

90tonnes

Total: 1320tonnes

D iron: S10C

(Carbon: 0.01wt%)




MIEL 7 { EMGEWALLE AMNTSIS (12 BALTS ) )
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MCCEL 7 ( CICEWALLE ANALYSIS ( 12 EQLTS ) )
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