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I. Introduction

Why do we care about slow motion?

1. SR Users
min - hour "effective brightness"
hour - days detector tuning

2. Accelerator

min - hour machine stability
hour - days machine-environment
days - year allignment

3. Others

geodesy, geology, ...

What is slow ground motion caused by?

atmospheric pressure
rain fall

earth tides

seasonal temperature change

local geographycal effect

plate motion, sealevel, ...
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1st Order Dispersion Function Distribution
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II. The SPring-8 storage ring

Structure of the storage ring

beam tunnel = temperature controlled (1 deg)

1 meter thick concrete tunnel
on

rigid granite base

‘The tunnel is separated by joint from other parts of the
construction.
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1.

Electron beams in the SPring-8 SR

Beam optics
€g= 6-7 nmrad H-V coupling <1 %
o= 14 x10 -4
D=0.27m

<Byy>* =~ 16m / C=1436m
¥ ‘

Term ‘ dptiés Vy V Symm
Sep. 1997 ~ Jul. 1999 Hybrid 51 16 48
Sep. 1999 ~ Jul. 2000 HHLV 43 21 48
Sep. 2000 ~ HHLV + LSS 40 18 4

2. Beam position stability

horizontal < 6 pm /week

vertical < 2 um /week

COD correction / min



III. Earth tides and longer variations



Principle of measuring the ground motion
in a circular accelerator
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one meter thick concrete

single granite plate

1. Circumference of the electron orbit
rf =508579360 Hz = Cg =1435.94980 m

2. C+ AC =Cg

-h-——-'-,

_ D _AC {_naE
3. ﬂ—‘a’- C (_Df_

SPring8 : D=266mm «=1.46x 10 °



Key apparatus in measuring AC

1. rf master oscillat or

v 9,
Vo <10 in 10 days } M:“Mi GP_; C'Oﬂ'fff‘bn
< 10-8 .
in a year
- =10 = O0C =1.5 um
_— > F‘ig.
2. Beam position moni tor (BPM)

Cppy = 2.5 wm / BPM

=  O,c =0.2 pym with 88 BPMs

— Fig.

Note: effect of the earth tides ~1 ¢ %

= AC ~ 10um
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Stability of the rf master generator
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is the nominal energy of the beam and
reference value of the machine circumfer-

this mechanism and an assumption that
of BPMs with respect to that of Q’s re-
hanged during the deformation, we may

the signatures observed in X, are at-

'0 changes in the machine circumference
ct the amount of the change AC.

riven in Eq. (1) with n = 0 is composed of
ibution from the horizontal COD in the
} TEgIONS, Xgisp, and one from that in the
rS1Ve TegIONS, Xyondisp 1f the signatures in
tually due to the changes in the machine
ence, they should not show up in Xongiep-

TV aanwaa

also observed in Fig. 1. In this plot, we do n(
observe the signatures of the pseudoperiodic ch
Nges 1N X,ongisp aS €Xpected.

Changes in x4, due to the changes in the m:
chine circumference can be written as

-x Dt ekt I e e ]

DAC
AXdisp - o CO, . ‘ (
where D denotes the local dispersion function at tl
position of the measurement. In the SPring-8 sto
age ring, parameters in the above equation a:
given as « = 1.460x 104 D = 0.266 m and Co :
1435.948 m and we have a relatlon

1ts lying in the upper region in Fig. 2 are AC = —0.79 x AX gisp- (
0.2 i [ 1 T ] T T I T T T ¥ T T
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time (days)

. "age of the horizontal COD in the nondispersive regions (upper points) and the dispersive regions (lower points) plott
. The data for the nondispersive regions are shifted upward by 0.1 mm by a technical reason of drawing. The data were tak
s during a term from 4 to 18 December, 1997. The origin of time on the horizontal axis is at 00: 00:00 on 8 December 19¢
irve is the theoretical expectation for phases and relative strengths of changes in Xgjsp.
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V. Summary and discussion

® Show ground motion of the order of 1079

is wisible at SPn‘ng -8 through varialions
in machine circumference of the SR. 2t s
sometime KS‘er( ’

@ There is no Long term drift in the GPS
corrected rf. The Long term deifd in the
BPM syctem is mafl{sr To be justified.

@ The Loy term behauéour‘ of the circumfersnce
is not fully wnclerclood. 2t mway be & good
idea to introduce a SG in the site and see

the correlation Letween them.



