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Abstract
A bea m  ext r act i on cha nnel  of 100 M eV  el e ct ron

i nj ect e d i nt o a s t ret c her ri ng,  KS R fr om a di s c-l oa d t ype
s -ba nd l i nac has  bee n cons t ruc t ed.   An el e ct ros t at i c
septum (ESS) with the field strength of 70 kV/cm utilizing
a Ti   foi l  0. 1 m m  i n t hi cknes s  has  bee n fa bri ca t ed as  t he
fi rs t  s ept um .  A s ept um  m agne t wi t h t he fi e ld s t rengt h of
5kG ut i li z ing s ept um  coi l  14 m m  i n t hi cknes s  i s  t o be
utilized to deflect the extracted beam further as large as 46
°.

1 INTRODUCTION

A ra ce -t ra ck ri ng,  KS R,  25. 7 m  i n ci r cum fe renc e
wa s  ori gi nal l y des i gne d as  an el e ct ron s t orage  ri ng for 
s ynchr otr on ra di at i on.   The  nee ds  of t he 100 M eV 
el e ct ron bea m  fr om t he i nj ect or  l i nac has  bee n i ncr eas i ng
m ore  and m ore  i n t hes e  yea rs [1, 2].   The  ver y s m al l  dut y
factor as 2x10-5 of the output beam from the linac, however,
l i mi t s  t he s t at i s ti c s and re s olut i on of t he expe ri m ent s .   In
orde r t o i m prove t hi s s i tua t ion,  KS R i s  dec i ded al s o t o be
us ed as  a pul s e s t ret c her.   The  i nj ect e d bea m  i nt o KS R
will be extracted in 100 msec with use of a combination of
t he t hi rd orde r re s onanc e and R FKO  m et hod, whi ch has 
already been successfully applied to ion beams[3,4,5].

The   ext r act i on  cha nnel   i s   t o be i ns ta l le d at  t he
ups t rea m  of t he i nfl ec t or as  s hown i n F ig.  1.   Wi t h t hi s
conf i gurat i on, t he s am e  bea m  dum p ca n be com m onl y
used both for the direct output beam from the linac and the
ext r act e d bea m  fr om KS R.   As  t he bea m  dynam i ca l 
points have been already reported[6], the hardware system
of t he ext r act i on cha nnel  under  cons t ruc t ion i s  t o be
presented here.

2 EXTRACTION CHANNEL OF KSR
STRETCHER MODE

The 100 MeV electron beam injected into the KSR ring
i s  i ncr eas e d i n i t s bet a tr on os ci l l at i on am pl i t ude by t he

third order resonance (νH= 2
1

3
) with a sextupole magnet of

t he s t rengt h of 9. 5 1/ m 2 (B ”l  / B ρ) and a t ra nsve rs e  R F
electric field which resonates with the betatron oscillation.
As the aperture of the normal parts of the KSR ring is rather
limited to be ±55mm, septum position of the first septum is
s et  t o  be at  0. 45mm  as  s hown i n F ig.  2.   As  i s  known
from the figure, the turn separation at the septum position is
not  s o l ar ge as  3. 2 m m .  In orde r t o at t ai n t ol era bl e
ext r act i on ef fi ci e ncy, t he s ept um  t hi cknes s  of t he fi rs t 
septum should be as small as possible and the electrostatic

KSR

100MeV–EL

Figure 1: Beam extraction channel of the KSR stretcher mode and the injection line.
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type is necessarily adopted.
He re we  us e t he Ti  foi l , 0. 1mm  i n t hi cknes s  as  t he

s ept um , whi ch i s  expe ct e d t o re s ult  i n t he ext r act i on
efficiency of more than 95%.  The electric  field  of 70
kV/cm will deflect the 100 MeV electron beam by 21mrad,
whi ch re al i ze s  coi l  s pac e of 14 m m  for  t he s ec ond s ept um 
m agne t,  S M.   The  S M wi l l  def l ect  t he bea m  as  l ar ge as 
46°  by t he m agne ti c  fi e ld of 5kG wi t h cor e l engt h of

0.565m along the central orbit.
3 ELECTROSTATIC SEPTUM

The  el e ct ros t at i c s ept um  i s  com pos e d of a hi gh vol t age
el e ct rode  m ade  of Al  and t he s ept um  foi l  m ade  of Ti  0. 1
m m  i n t hi ckne s s , whi ch i s  at t ac hed t o t he s t ai nl es s  s t ee l
yoke as  s hown i n t he cr os s -s ec ti ona l vi ew of F ig.  3.   The 
foi l  i s  pul l ed fr om up and down by appl yi ng t ens i ons  wi t h
use of bolts as is seen in Fig. 4.  As we are so much afraid
of wr inkl e s of t he foi l  whe n el ec tr on bea m  hi t s t he
uppermost part of the foil, we have divided the one third of
t he foi l  i nt o 5 s t ri pes  ea ch 2 cm  i n wi dt h i n orde r t o appl y
enough tension to each stripe.

The  s pec i al  fe at ure  of t he ext r act i on s ys t em  of KS R i s 
t he fa ct  t hat  i t  m us t be com pa ti bl e wi t h t he oper at i on as  a
synchrotron light source without beam extraction.  So the
ESS should be movable to the position where the ESS does
not  l i mi t  t he bea m  ape rt ure .  F rom  t hi s condi t i on, t he
s ept um  pos i ti on i s  m ade  t o be var i ed i n t he re gi on of 20
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F igur e 2:  B ea m beha vi or i n t he hori z onta l  t ra nsve rs e 
phase space at the entrance of the ESS.

Figure 3: Cross-sectional view of the ESS.

Figure 4: Fabricated electrostatic septum (ESS).
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m m  t o 65 m m  out s ide  fr om t he bea m  ce nt er.   The  i nner 
s i de of t he Al  el e ct rode  ca n be var i ed i n t he re gi on of 50
m m  t o 80 m m  out s ide  fr om t he bea m  ce nt er i n orde r t o
m ake  i t  pos s i ble  t o gi ve a var i ous gap s i ze  bet we en 5 m m 
t o 35 m m  ac cor ding t o t urn s epa ra ti on.   The  pos i ti ons  of
Yoke  and el e ct rode  ar e adj us t ed by l i near  fe edt hroughs 
dri ve d wi t h pul s e m ot ors  fr om out s ide  of t he ra di at i on
cont r oll e d expe ri m ent al  ar ea .  The ir  pos i ti ons  ar e
monitored by measuring the voltages at the potentiometers
at t ac hed t o t he l i near  fe edt hroughs .   In F ig.  5,  com pl et e d
ESS set into a vacuum vessel is shown.

As  t he m at er i al  of t he hi gh vol t age el e ct rode , we  have 
adopt e d Al um i num bec aus e  a pos i ti ve  hi gh vol t age i s  t o
be appl i ed and hea vy em i s s i on of s ec ondar y el e ct rons  i s 
ant i ci pa te d once  s par king has  bee n t ri gger ed for  m et al s 
with high resistance as stainless steel[2].

4 SEPTUM MAGNET

In order to kick out the 100 MeV electron beam entirely
out s ide  of t he ri ng as  s hown i n F ig.  1,  a s ept um  m agne t
with field strength of 5kG of the septum thickness of 14 mm
is now being studied.  The septum coil is to be set outside
of t he vac uum , bec aus e  KS R re qui res  ul t ra- high vac uum 
for  t he ca s e of ut i li z at i on as  a s ynchr otr on l i ght s ourc e. 
So additional spaces for vacuum chamber wall is needed in
addi t i on t o t he s ept um  coi l  s pac e of 14 m m .  In t he
pre s ent  conf i gura ti on gi ven i n F ig.  1,  t he s epa ra ti on
between the deflected beam by the ESS and the circulating
bea m  i n t he KS R ri ng i s  expe ct e d t o be 27 m m  at  t he
entrance of the SM, which seems to provide enough spaces
for  t he s ept um  coi l  and cha m ber wa ll  and t hei r cl e ara nce .
In F ig.  6,  t he s ept um  m agne t (S M ) under  des i gn i s  s hown. 
B y put t ing a t hi n i ron pl at e,  1m m  i n t hi cknes s  out s ide  of
t he s ept um  coi l  at  t he pos i ti on 1. 5 m m  apa rt  fr om t he
s ept um  s urf ace  wi t h us e of non m agne ti c  s pac er , t he
l ea kage  fi e ld l eve l i s  re duce d t o be l es s  t han 0. 1 % of t he
field strength in the gap at the center of the extracted beam

orbi t , whi ch s ee m s t o be we ll  i n t he t ore la nce  for  re al 
usage.
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print.Figure 5: view of the ESS installed in the vacuum vessel.
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F igur e 6:  The  s ept um  m agne t under  des i gn for  KS R
stretcher mode.
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