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Abstract

A portial atudy for a 6 GeV undulator based syn~
chrocron radiation source for production of high
brightneco uandulator radiacion, in the A rugion, 18
prasented. The dbesfic lattice adopted for the storsge
ging ie o hybrid FODO Chasman-Creen lattice, making use
of gradicmt in the dipolea. We discuse alss the ¢ beas
currant limicte ond che fnjection parameters.

Introduction

The actual tread for a large synchratron radiation
focility 10 to uvee s & GeV electron storage ring with a
coall caittance of the electron beam and with a large
nusber of etralght section for the insertion of wiggler
and undulators. A camplete and detafled design for
thic kind of facility has becn carried out by the ESRP
geoup The Buropean design 15 based on the Chasmsa-
Groen® lattice chet has been studied extensively. Froa
thio otudy a nusber of problcms associated with a low
colctance C-G lottice were in evidence, and gtudy of
pooccible slternaote magnetic lattices became lamgorcant.

FPor these reasons we present here a study of a
ocornge réng baped on a wmagnetic etructure receantly
propoged, Tha poiat that we want to cmphasize 1s
that w2 tTy Cto pursue, where 1t 18 posoible, a princi-
ple of simplicity for the architecture of the mschine
suggested noC omly by cost conslderations but algo by
the requircoent of relatively easy conmissioning and
operotion. In addition the possibility toc operace the
anchine ot higher energy is kept opean.

Characteristice of the Storsge Ring

The lactice of cthe otorage ring consists of 28
periodz vith 28 oix meter long scraight gections. One
half of tha atandard cell is characterized by the fol-

loving magnetic sequence:
O ., QF1,QD1,8,SD, QF , SF, €7, SD, B
2 2 2 2

ond hes reflection syssetry. The dipcles have a verci~-

cal focusing grodient with e field index n = 106.4.

The layout of ome pariod is shown in Fig. 1:

33. 58 _meters =

Fig. 1. Layout of one period.

The perfod lemgeh fa 33.67 o with 20.35 ® of free epace
and thio cllows caoy extrection of the radiotion fzon
tha fnocrcion devicas, as well as from the bending mag-
neca.  Tho optical functions and cthe bean disens Lans
for omo ported are plotted in Fig. 2 and Fig., 3, re-
opactivaly, while the main ring prraseters ate listed
in Toble 1.

B
“llcoearch aupported by the U.S. Departmsnt of Encrgy

BNL--36444

DE85 012183
D PR

Ftg. 2.

8 and off-energy n functions for one periocd.

o § o 5 » B P
.7} o COUPLING=10%
.8
.9
.4
» 1
.2 T
.1

Fig.

3. Horizontal and vercical r.m.s. electron beam
dimensions for one period and for

10% coupling.

Table 1. Main Ring Parameters.

Energy
Circunference
Parioae

Long etroights

No of Dipolee
Dipola field
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Mox Field gradient
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The ccabincd function dipoles ehould not be & seri-

ous problea bocowge with o monimum ficld of 67T ot
6 CoV, a £4old Lndon n = 106.4 and & magnecic langth of
Wa chccked

2.24 0 thoy con Bo rogordod oo convantionol.
vith the eocputer cede POISSON that a devistion of °

10°° froo tho idcal f1cld ohape ot * 20 & could be

coolly ochiovad.

Por tha chroonticity correction wa use 6 ocextupolea/
poriod oubdividad in tvo fomtlico. Thioc appreach givas
o ootlofoctory chreocacie behavior and dynanic aparture
(osce Pig. 4) and providoo for cnough flenibilicy to ex-
tend cthe muober of oentupole fonilies to posoibly oix
for corracting the odditional chroontic sberrotiono in-
troduced by tincorporoting a voriety of loy 8 ingertiono.
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Plg. 4. Dynanical aperture oo obtoined with PATRICIA” at
the long otrolght ccection midpoint for 4p/p = 1T
ond with oynchrotron ogscillaclons for a correc~
ted volue of chronaticley £y = &y = 0.

Current Limico

The threshold total sveroge current I and Ip

for the longitudinol ond tronoversce coupled bunch codes

are given by

aw 0Zu -2

L L o 9 (v.8)
T LT3

) 2 e 2Mu -1 1eff,

and
aZu

l—q I L 8 (u,8)

T T 4nEv

y y 2% ur Teeff.

vhere T,, Ty are the synchrotron and betatron damp-
ing ticeo, Vy and V4 the vertical and synchrotroa

Cuneo, u the hesd-tall gode nuober, o the syametricol
coupled bunch code nober, M the nuober of bunches and
the cffective reniotences are related to the reasiative
parte, Ry(w) and Rp{w}, of the longitudinal and
tranaverse topedance by

(b,0), 1 o\ 2u -] ~(nivo)? z,
RL.effn L(nsva)y ¥ RL[(“F’ +0 % w o e %
n o] o

ond
P(\I.O)ﬂ Y(nl—‘H'g—v + 5_ V)Zu l
“T,cff : y T & R, (nH'm-vyo-vo ),_.,0)_

enp[‘(nH + 0 - vy + gvy/m)2°e2l

HYe cosvne that the dootnant
oource of th
tunch faotabllitico are the RF covitteo, ondebz:p:ei
caleylations on che odoption of LEP-Cavity (350 H}{zl)a of

CERN or VUV=-Cavity (508Hz)
of BNL. Th
oltie code iopedsnces for thage ca““gaiﬁgsgcggénporn-

reported in Ref. (5), (6) and (7). To calculace Tg

and Ty, wo asoume the enargy loss due to rhe radla-
tion of the inpertion devices to be 30X uf that at the

dipole magnets. To specify the RF-voltage and the syn-
chronous phase angle, w2 require the energy acceptance

of the RP-bucket to be 10 0.

The RF voltage and the synchronous phise angle for
the 350 MHz cavity afe 6.1 MV and 126.5°, and those for
5 MHz covity are 5.3 MV and 109.8°, The reaults of the
calculsctonos are listed in the following tables.

Table I1I. Longitudinal Coupled Bunch Instabilities

FRF=350 WHZ

PARASITIC MODES THRESHOLD CURKENT (mA)

f (2H1) Q R (Moha) ’.-l p=2
503 40600 1. 30 81 w73
820 Q760 0.75 &80 169
1163 S0400 0.33 Vg 3648
1208 70400 0.38 88 3027
1745 68500 0.37 n 1039
1920 68700 0. 20 120 1350

FRF=SD MHZ
SQ7 20278 0.20 121 1470
as59 5371 0.19 102 431

1300 14723 Q.24 102 188
1447 0205 0. 40 70 104
1538 2815 0. 41 78 100

Table I1I, Traonoverse Coupled Bunch Instabtilicles

FRF =350 M4

PARASIVIC MODES THRESHOLD CURRENT teA)

£ (e0tz) 0 R (Mohe/@) =0 P
814 70800 18.0 45 5370
182 556800 19, 4 42 L4
1072 50100 12. 4 68 1,46
1325 68600 8. 4 45 1137
1583 68600 5.2 172 ire
FRE30 WHI
507 20278 . 00800 HIB700  tauvuuud
S79 2184 . 00085 1518500 La0uLLUY
The brood bond lppedance may cause fast head-tafil

instabilitien. Uo adopt here a crude estimate for th
traneverse fost hecad-taill wode threahold current Wi ©
asoute it to be chat cugrent which 1g large vnou;h cz
cause the rigid dipole mode frequency abife to equal the
eynchrog con frequency.The broad band impedance {s ch

to be that of o0 Q0 = ] Tesongnce at frequency f = osen
2¢/b with ohunt longitudinal Zy/n at resona;wnrig be

1.5 ohoo. The reo
15 given by ctive part of the tansverse impedance
() = 1,5 & 1 1 - 2?
b2 27¢ 2 7.2
res 2x° + (1 - 2x°)

h a
vhere x o f/frog oad b = 2 cn 18 che effective chamber

radius.

';‘I;g :ﬂlnglo threohold current thue obtatned 1g |.9
iz RF frequency snd 2.) @A for 50 MKz RF f;e-m



Storage Ring e~ or e* Accumulation Rates

For the beam injector for thr etorage ring two ays=
tocn ace under study. These are & (1) 150 MaV Hicro-
tron - 6 GeV fast cycling Booster Synchrotron electron
sccelerator combinacion and s (t1) 200 MaV e~ Linac -
500 MeV e® Linac - 6 GaV Booster Synchrotron positron
source. The reaason for conteaplating the uwie of posi-
crons for the generation of aynchrotron radiation in
the atorage ring is because of the doleterious effects
encountered in prasernt electron storage rings due tu
ion trapping in the potencial well of che electrons,
toth f{n terms of subscantial decrease in beam lifecime
and {n reducing the synchrotron radiation source

brightness .

The parameters of the Booster synchrotron and Mic-
rotron preinjector, for the case of electrom utiliza-
tion in the storage ring, are summarized in Table IV.

Table IV. Booster Syanchratron Elementary Parameters

Beam Transfer Parameters

Table VI,

COOMAIIAUBCH LTALNSLA sumcn CAMLILRURSH
PaEimlECTOR aicaoreaon AICROTAOR LINAC
cugasy (V) 0.15 0.15 0.20¢7)-0.8(¢")
cunagat (rA) 0 L 0.64
suLs( LEasTH (»tEC) 1 0.003 1
agr mare (H2) 10 10 o (300
€,° E,(85T) (m.aap) 11077 7 107" 5 10°¢
(4E/€) (ASD) (of=) 0.7 1077 1 107" 1107
(PagtustcronsBoorrgn )  (250) (25¢) 12.50)
Baosiea (E6 6 - . -
Cormeut (nA) S 0.032 Q-
rant/atans 3.1 1'% 2.0 10° ¢” 5.0 10° «*
PAE"/RUCEET 1.0 10* 1~ 2.0 10" ¢ 1.6 10% ¢*
atr ante (HD) 1n 10 10 (300

(501) (500)

(BoosTec~avoract aims )} (501)

Sromnst frus G = § Se¥s Co 952:S n, n = f00N)

Geom cnarg; 6.0 Gav Coangmr (ah) 200 10 200
Seom current S aa rART/DEAR 3.9 10¢* 1.0 10" 1.9 10"?
Rapatition rota ¢ :05“80_F sact/aucet? 3.9 10° 7.0 10*! 5.9 10°
Beos aatctoncas ¢ s: |f7-:o'::-: Coancing Ting (ma.) 0-83 5.36 26.6(8.9)
Ernargy epread Y
Circuaforence 287.7 =
Ravolution frequency 1.01 WHz
Prein joctor. miCratsron » R—"‘h_'r'e—nc—'e"

Engrgy Q.15 Gav
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For the positrcon source option the use of a Linear
Accelerator-Booeter Synchrotron combiuwation is congid-
ered. The parameters are based on the (EP positron
eagurce design. Since, however, &8 subetantially longer
pulee length i@ required in the present case, the elec-
tron preaccelerator parameters are acaied by maintain-
ing the total numher of electrons tncident cn the coan-=
verter target the same (10!2/pulgse). The resultant
paramctera of the positron source a2ce given ‘n Table
V. Using these source parasmeters, the overall tranafer
parameters have been evaluated for buth the e~ and e*
cage and are listed in Table VI.

Table V. Positron Source

100 my - 0.4 A

Electron presn jector
Electron Linoc 200 uaV - 0.16 A 4
o e 2% v - DISCLAIMER
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