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Ab»tract

A partial atudy for a 6 CeV undulator based ayn-
chrocron radiation aource for production of high
bclghtneao uadalacar radiation. In the A region. Is
presented.Tha basic lattice adopted for the storage
ring la a hybrid POOXJ Chacun-Green lattice, making u«e
of gradient In the dlpoles. We discuss also the e bsaa
current liolts ond the injection paraaeters.

Introduction

The actual trend for a large synchrotron radiation
facility lo to use a 6 CeV electron storage ring wlch a
ooall calttanco of the electron beam and with a large
n us be a- of straight •action for che insertion of Higgler
and undulators. A complete and detailed design for
thlo tcind of facility has been carried out by the ESRP
Group* The European design Is baaed on the Chasown-
Grocn lattice that has been studied extensively. Proa
thio otudy a nuaber of problem associated with a low
ooittonce C-C lattice were in evidence, aud study of
poootblc alternate Magnetic lattices becue important.

For those reasons wa present here a study of a
otorogo ring booed an a magnetic structure recently
propoood. Tba point, that we want to caphaslxe Is
that to try to pursue, where It is po»oible, a princi-
ple of sltspllcity for the architecture of the occhlne
suggested noc only by cost considerations but also by
the requirement of relatively easy coraalsalonlng and
operation. In addition the possibility to operate the
Qachlne ot higher energy is kept open.

Characteristics of the Storage Ring

The lattice of the otorage ring consists of 28
periods uitb 28 six meter long straight sections. One
half of tho standard cell is characterised by the fol-
lowing aagnetic oequence:

0 , QFl.QDl.B.SD, OF , SF, C , SO, 8
7 Z T 1

and ties reflection symaetry. The dipoles have a ver t i -
col focusing gradient with a f i e ld index n ° 106.4.

The layout of one period Is ahoun in Fig. 1:

, 33.58 meters (

Fig. 1. Layout of one period.

The period length io 33.67 a with 20.35 a of free apace
and thio allows easy extract ion of the radiation fron
the tnoortion dev ices , as wall as froa the bending u g -
noto. Tho opt ica l functions and the bees dlMnsions
for one poriod ore plotted in Fig. 2 and Fig. 3 . r e -
s p e c t i v e l y . whUo tho aain ring p n e u t t e t , are l i s t e d
in Table 1.

Fig. 2 . 9 and off-energy n functions for one period.
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Fig. 3. Horizontal and v e r t i c a l r . a . s . e lectron bean

dimensions for one period and for 10Z coupling.

Table I . Main Ring Parameters.
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Tho coablnod function dtpoloo should not be a eerl-
ouo problao bocouoo trtch. a ESKlraura flold of " .67T ot
6 CoV, a £lald &mdoa n = 106.4 and a oagnsGlc lanQCh of
2.2$ o Ehoy COGS tso rogaedcd oo convonelonol> WQ checked
uith cho cocjjueor code POISSON choc o deviation of "

10"1* froo tho Idool field ohopc at * 20 a could bo
cchiovodl.

Por tho cbxooaeieicy correction va uoo 6 oentupoleo/
period oubdivldod In cifo faEailleo. Thio approach glvoo
o oocloCoctory chrocatlc bohovlor and dynamic oporturc
(ooo PlQ. 4) and provldca for enough (legibility to eK-
temd tho niabor of ooittispolo fealllGO Co pooolbly ols
for corrocting the additional chronatlc oborrociono In-
troduced by Incorporating a variety of lea 6 Inoortlono.

71g.
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Dynanlcal aperture ao obtained uith PATRICIA at
the long ocraight occc&on midpoint for Ap/p ° lit
and with aynchrotron oocillaciono for a correc-
ted value of chroaatlclcy (n = !y = 0.

Current Lialto

The throohold total overage current 1^ and 1^
for the longitudinal and tronoveroe coupled bunch modes
are given by

- " KT,

2u - 2

o 2 ( u - 1 ) !

and

2u
J_ = ec
T T 4nEv • R (u .o )

V 2 " u< T ' e f f -

where Ta . Ty ore che synchrotron and betatron damp-
ing t laeo, vy and \>s the vertical and synchrotron
cuneo, v che head-tall Dode nunber. a the oyaoietrlcol
coupled bunch aode niaber, M the nusubar of buncheo and
che ef fect ive realotonceo are related to the reolatlve
porta, RL(«) o n d RT<«), of the longitudinal and
tranaveroe lnpedanco by

ond

reported In Rof. (5), (6) and (7). To calculate Ta
and Ty, aa assume the energy loss due to the radia-

tion of the insertion devices to be 301 uE cliac at the

dlpole magnets. To specify the RF-voltaRe and Che syn-

chronous phase angle, w? require the energy acceptance

of che RF-bucket to be 10 oE.

Tho RF voltage and Che synchronous phise angle for
the 350 MHs eavlcy are 6.1 MV and 126.5°, and chose for
5 MHz cavity are 5.3 W and 109.8*. The results of the
calculaclono are listed In the following cables.

Table II. Longitudinal Coupled Bunch Instabilities

FRF-350 ml
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Table H I . Tranaverae Coupled Bunch Instabilities
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The brood band lopedance may cause fas: li-ad-tall
lnatab l l l t i eo . We adopt here a crude estimate for che
cranoveroe foot head-tall node threshold c..rre,,t We
asouES It to bo choc currenc ahlch Is Urge ,,,ou«h to
cause th , rigid dlpole »ode frequency e h i f t t o equa the
synchrotron frequency.The broad band Impedan, e Is chosen
to be that of o Q = i resonance at frequency f -
c/b with ohunt longitudinal V » at resLln .1™ be

leI g i v ^ ' b v ^ rGQCClV

.2 2 ,

He caoiao that tho dominant oourco of tho couolod
bunch inoccbllttloo are tho RF cavitleo. ond Z7lll

of
avlt loo, and baao our

radlua.

b roo 2x *• (1 - 2x )

f/frea and b - 2 era Is the

"'•' la 1.9 mA
»li RF f r e -



Storafte Ring e~ or e* Accumulation Rates

For tha beaa Injector for th. storage ring two sys-
tcca are undar atudjr. These arc a (1) ISO MaV Nicro-
cron - 6 CeV fa»t cycling Booster Synchrotron electron
accelerator combination and a (11) 200 MeV e~ Llnac -
800 MeV e + Llnac - 6 C«V Booster Synchrotron poaltron
source. The reaaon (or contemplating the uae of poai-
trons for the generaclon of synchrotron radiation In
chc ocorage ring la becauae of the deleterloue effects
encountered In praaant electron atorage rlnga due Co
Ion trapping In the potential well of the electron*,
both In Cera* of substantial decrease In bean lifetime
and In reducing the synchrotron radiation source
brightness *

The parameters of the Booster synchrotron and Mlc-
rotron prelnjector, for the case of electron utilisa-
tion In the storage ring, are auanarlzed In Table IV.

Table IV. Booster Synchrotron Elementary Parameters

Table VI. Bean Transfer Paraneters
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For the positron source option the use of a linear
Accelerator-Booster Synchrotron combination Is consid-
ered. The paraoetera are baaed on the LEP positron
source design.8 Since, however, a substantially longer
pulse length la required in the present case, the elec-
tron preaccelerator paraaetero are acaied by aalntaln-
lng the total nunher of electrons Incident on the con-
verter target the sdae (lO'^/pulse). The resultant
parameters of Che positron source are given ,'n Table
V. Using these source paraaeters, the overall transfer
parameters have been evaluated for both the e" and e*
case and are listed In Table VI.
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Table V.

Electron pratnjector
Electron Llnoc
Converter - electrrr on
Poaltron Llnoc
Repetition rota
Poa^tron/Elactron ratio
Poaltron Lircoc - 091 'bl
Jo- (poai tron/alactron)
Poaltron currant
En - E> < » 851 )
Enargv apraad ( < BSI )

Pos11 ron

toraat

C 04/Cat»
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Source

100 KV - 0. 4 A
200 HaV - 0. 16
t o " /pulaa
800 NeV
10 Hz
.009
0.8
a 004
0.S4 «A
3.2X10"* a-rod
a oi

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its USE would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise docs not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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