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Abstract Figure 1 shows theonceptual design dfhe driving
girder. Each magnet row fixed to the supporting beam.
This report presents a functioand structure of a The beam isconnectedwith the up-down bed through
driving girder of anAPPLE-2 type variable polarizing linear guides for the phase shift motion of magnet rows.
undulator for SPring-8. The up-dowrbed is connectedith the main structure of

the girder through linear guides.
1 INTRODUCTION

A variable polarizing undulator (ID23)[1,2] as thght ~MAINSTRUCTURE  LINEAR GUIDEfor

source ofthe soft X-rays beamline (BL23SU)[3] for of GROER GAP MOTION UP-DOWN BED

SPring-8 was constructed. The magnetic structure of the L/

ID23 is APPLE-2 type[4-6]. The ID2%an generate a S UPPO RTINGBEAM

linearly (horizontal or vertical plane), an elliptically or a ?

circularly polarized radiation byproviding the phase —'F:.,] MAGNET ROW

position shifts to the magnet rows. The most important L \ELECTRONBEAM

performance ofthe ID23 is switching of rightand left LINEAR G UIDE for

circularly polarized radiation at 0.5Hz by succesghise PHASE MOTION

shift driving of the magnet rows. Thfeature isexpected =

to promote a study dfircular dichroism in spectroscopic

research fields. Main parameters of the I28shown in

Table 1. The ID23 consists of the four magnet row and

the supporting system; we call driving girder. Figure 1: Concept of driving girder

Tablel: Main parametersf the ID23 The gap driving system consists of one stepping
Device type APPLE-2 motor, gearsandball screws tomove theup-down beds.
Period length 120 mm See Figure 2. A self-lock function on the gap motion is
Period number 16  availableregardless othe motor on or off to usevorm-
Available gap range 20~300 mm  wheel gears. The gap position riseasured byboth an
Available phase shift range -120~+120 mm optical rotaryencoder and anagnetic linear scale. We
Switching rate (right~left~right) 0.5 Hz  hayeshieldedthe encoder by lead tprotect against high

Peak field for horizontal polarization By=0.55T |evel radiation. We have installetimit switches and

Peak field for vertical polarization Bx=0.55T ; : )
Peakfield for circularpolarization By=Bx=0.39T mechanical gap motion stoppbe_tween the upper up
down bed andhe lower one taavoid destroythe vacuum

2 EUNCTION AND STRUCTURE chamber of the storage ring in thase oflose ofdriving
control. Parameters of the gap driving systame shown

The function of the drivinggirder is to support the in Table 2.
magnetic structurand toprovide gap motionand phase
shift motion. The girder is able to make a the phase shifable2: Parameter®f the gapdriving system

motion at 0.5Hz in cycles. Available gap range 20~300 mm
The magnetidorce betweerthe magnet piecegaries Maximum speed of gap motion >30 mm/min

with the gap motionand the phase shift motion. The  Resolution of setting gap 3m

maximum force between the magnet rows is as follows; ~E/TOr between set and actual values of gap  pmb

During gap motion

vert!cal attract!onf 1200 kgflrow horizontal variation of magnet rows <fbn
vert_lcal repuIS|on_. 900 kgf/row variation of median plane <20 um
horizontal attraction: 1100 kgf/row rotation of median plane around s-axis <0.5 mrad
horizontal repulsion: 900 kgf/row Variationof gapby motor on/off 5< um

The maximum longitudinal drivindorce for phaseshift
girder must rigid enough against these forces. motor and ball screws to move the supporting beams. See
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Figure 3. Each AC servimotor drives apair of magnet
rows to the opposite direction. The Upmpeotor and the
lower one are exactly controlled for the phase shition
of APPLE-2 type. Inorder to reduc¢he vibration of the

girder with phase driving, we control the motion of the

rows to befree from changing theentre ofthe mass of
moving parts,and wesmooth the pattern of thmotion.
The phase position imeasured byoth an opticalotary

encoder and anagnetic linear scale to be fail-safe. We

have installedlimit switches to limit thephase shift
range. Since the phase driving system hasseif-lock
mechanism, the ID23 has two methods to holdphase
position system, one is a servo motor holding andther

is an built-in electromagnetic breakystem of the motor.

Parameters of the phase driving systam shown in
Table 3.

Table3: Parametersf the phasedriving system
Available phase shift range -60~+60 mm
Switching rate (right~left~right) 0.5 Hz
Resolution of phase set value B
Error between set and actual values of phaseu25
During phase motion
transverse variation of magnet rows 4920
variation of median plane <20pum

rotation of median plane around s-axis <0.5 mrad

vibration amplitude on the girder <40mpp
Variation during holding phase <20pum
Phase position error between the rows g2

Variation of phase position
from servoholdinginto breakholding <20 um

STEPPING MOTOR

Figure 2: Side view of the ID23

Figure 3: Front view of the ID23

The 1D23 was installed in the storage ring of SPring-8
andhave beerunderoperation without any troubles. See
Figure 4. The increment of the amplitude of the vibration
with 0.5Hz phase driving is less than 1 nm on fther
near the ID23 shown in Figure 5.

Figure 4: 1D23 installed.

2241



CF-368 PORTABLE DUAL CHANNEL FFT ANALYZER
1AeHz A-AC/ SV B:AC/ SV ENENR 16/16 DUAL 1k

PHR SP A han LIN 186H
¥ 41.25Hz Y: -144.17dBww
{CC MENU B D> 01,82/98 17

R TABLE DUAL CHANNEL FFT ANALYZER
10BHz ' B:AC/ SV BN 16/16 DUAL 1k

COH B
PHR SP A han LIN 186Hz
X 29.75Hz Y: -154.64dBun
CCC MENU B 3> 81/02/98 17

DISPLAY
Figure 5: The upper photo is a spectrum of vibration with
the cyclic phase shift motion on the flooearthe 1D23.
The lower one is in all motor-off of the ID23. The peak at
41.25 Hz iscaused bythe phase motion in thepper
photo. Its amplitude is 0.62 nm.
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