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Abstract

KSR is an dection storage ring with maximum energy and
dreumference of 300 MeV and 25.683 m, espetivdy. A pulse
stretcher mode of KSR for 100 MeV dectron beam from the injector
linac is being prepaed. By combination of three tum injection and
third orderresonance extraction with the repetition mte of 10 Hz, the
duty factor is expected to be mised from 2x10° to more than 0.9.
Average intensity of the dectron will be incressed up to 1.5x107 pps
with the reduced peak intensity of 1.7x10” pps, while comesponding
values for the direct output beam from the linacare 1.2x10°pps and
6x 10" pps, Eespedively.

1 Introduction

KSR was ariginally designed & an decton starage ing for
synchrotron light sowrce. - When operaed with the maximum energy
of 300 MeV, aitical wavelength of the light from thedipole section is
17 nm, where the madius of auvaure is 835 mm[l] I needs,
bowever, more time and budget before completion of KSR as a light
source  Meanwhile, the injector dectron linac with s-band disc-
loaded type, which is shown in Fig 1, has been completed in
Gctober, 1995 and some experiments utilizing its cutput beam have
been started[ 2]. ks pulse width and repetition mte, however, are
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limited below 1us and 20 Hz, espectively, which results in a smal
duty fatar of 2x10%.  This impose severe limitationfor experiments,
for example, & the experiment of Parametric X-madiation from aystd,
the dectron peak aurent and width are forced to be less than 1 mA and
10 s, respetively in order to avoid the pileup of signds from the
detector.  In this condition, only single event is detedted in'a pulse,
which needs longer time to accumul @eenough events.

T orderto improve this situaion, a stretcher mode of KSR has
been proposed to inarese the duty factar of the dectonb eam[3}
Combination of 3-tum injection and slow beam extration with third
order resonance with the epetition mte of 10 Hzis expected to atain
duty fatar more than 90 %.  In the present paper, outline of the
stretcher mode of KSR is presented in the next ‘section and then the
present status of the hardware prepaation is desaribed.

2 Oufline of the Strecher  Mode

The time stucture of the dectron beam provided by the injector
linac and stretcher mode of KSR ae shown in Fig 2(a) and (),
espetively, whilethe stared beam intensity in KSR isshowninFig
2(b). At thecondition utilized for PXR experiment sbove mentioned
with pulsepeak and width of ImA and 10 ns, espetivey, theaverage
and pesk intensities are 1.2x10°and 6x10” pps espectivdy. In the
steetcher mode, beam is injected in 0.3 pis by 3-tum injection and then
afterthe condition for third resonance extraction is fulfilled, the beam
is extrated slowly.

hFig 3, the phasespaceplat of the injection beam & the exit
of the infletoris given. Threeturninjeted beam tates in a phase
spacedlipsewith the area of ~60 Tmm'mrad. The relative position
of the septum is shifted with wm by pulse exdtation of the
pettwbator.  We are assuming the momentum spread of 2% for the
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Fig. 3Phasespace plot of the injected beam a the exit of the
inflector.

dreulating beam in thering. Because the long straight sections are
doubly achromatic, dl dectrons with momentum spread have thesame
dosed arbits in the long straight section where the inflector exists

The dection beam injected into the steble transverse phase space
dlipse is enlarged in its betatron osdllation amplitude by applying
transverse RF dectic fidd which resondtes with the betatron
osdllation RF Knockout). When the beam raches a the
separattix,, which is the boundary between the stble and unstable
regions of the betatron osdllation., it comes outside rther mpidly
dong the oufgoing sepamtrix as shown in Fig 4 The twm
separetion of the extracted beam is calculated to be 32 mm a the first
septum position 45 mm outside from the centrd arbit, which results
in the extrationeffidency ~97 % when we use septum thickness of
0.1 mm.

Hectrons which jump into the gap between dectiodes of the

dectrostatic septum(ESS) is deflected by 18 mrad and then further
defleted by a septum magnet (SM) located 0.7 m down stream from
theend of the ESS. I Fig 5, the trajectories of the extrated beams
ae illustrated.
3 Apparatus for Slow Extraction

The third order resonmee, 3vi=7, is exdted by a single
sextupole magnet, SXR, located just downstream of the inflectar as
indicted in Fig. 1. ks strength, B'Y/Bp, is 0.8 T'm’ and is very
faint compaed with those of chromaticity comection., while the

magnet with thesame design as the duomaticity comrectionis utilized.
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Fig. 4 PhaseSpacePlot & the Entrance of the ESS.
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Fig5 Traetaries of the extrated beams.

Because the first septum is required to have very thin septum
width, it should be the dectrostatic one. . The septum thickness
ssumed & the moment is 0.1 mm. I Fig 6, the aoss sectiond
view of the ESS is shown. 'The septum position is designed to be
adjustable with use of 4linearmotion fedthroughs. The gapbetween
dectrodes can be changed from 5 to 35 mm. The length of the
electrode is set to be 0.3 m to deflect dectrons with 100 MeV s large
& 18 mrad by the dectiic fidd of 70 kV/cm, which seems rather
consavaive value
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Fig 6 Cross Section of the Electostatic Septum (ESS).

The beam deflected by the ESS is separated from the drculating
beam envelope as large & 20 mm & shown in Fig.5. Using this
space for septum ool and vacaum chamber wall, a septum magnet
with the magnetic fiddof 0.5 T with the gap height of 20mm is tobe
set 0. 7 m downstream from the ESS. The septum magnet is
designed to be instdled outside the vacuum chamber and have caurved
gperture to avoid the sagitta. as largeas 22 mm in case of rectangular
shape.

4 Vaanum System

InFig 7, the vaamm system of KSR isshown. Themagnets
of the KSR were precisely digned in March 1995 with the precision
of 10.1 mm. Vaauum chambers in thesemagnets were instaled last
summer. Thearcsection just down stream of the inflector hasd ready
evacuded by roughing pumps composed of rotary and tubo
molecular pumps and 5x 10 Torr has been obtained without serious
lek. From the esidual gas andysis, the main component is found
to be water. We expect that the surfae of the vacaum chamber is
deanenough  Application of baking together with operation of
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Fig. 7 Vacuum system of KSR

ion pumpsand Ti getter pumps as indicated in Fig, 7 will ediz the
vacuum pressure & shown in Fig. 8, whichis well better than the
pressure needed for the stretcher mode(x10° Tom)4] Some
improvement is required for the operation a synchrotron light source
I'nstallation of additional ion and Ti getter pumps in the long straight
sections and section around the RF cavity is being studied.
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Fig 8 Estimated vacuum pressure in KSR with (solid line)and
without (dashed line)drculating dectron beams.

5 Present Status and Time Schedule

The present status is well shownin Fig 9, where dl magnets
and their vaarum chambers are dready set, while the long stmight
sections aeempty. We arenowcnhstmcting the ElectiostaticSeptum
ESS) and Septum Magnet SM). Vaaium chambers in the other
space of the long straight sections are dso to be fibricatedafterthe final
determination of the extraction system in this fll.

Prepaation of the transport line from the injector linac is dso
underway and we will make instdlation of these magnets & the
beginning of next year. In paralle]l with this, the control of various
equipments such & magnet power supplies and RF powersource in
the shielded oom from the outside contol om should be

Fig 9 Recent Overdl View of KSR.

completed.  These items are to be completed until the end of this
fiscd year and we expet the first beam dirculation in next spring,
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