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Lattice design for a low energy electron storage ring
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(National Synchrotron Radiation Laboratory s University of Science and Technology of China, Hefei 230029, China)

Abstract: The lattice design for a low energy electron storage ring was described in detail, including linear

optical parameters and nonlinear dynamic aperture. There are two operation mode of this ring. First, with

low emittance lattice configuration, beam emittance can be decreased approaching the diffraction limit of

soft X-ray, which is very helpful to enhance brilliance, and the number of straight section for insertion

device is greater than that of current Hefei light source. Secondly, with isochronous mode, the momentum

compaction factor can be varied continuously, which is essential for bunch length adjustment.
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Tab. 1 Main optical parameters of new designed lattice
figt/MeV 800 JAK /m 66. 972
ARG 43 % DBA DU ARIREE /(T « m™1) <16
ZHRBRERBE /T 1. 58878 ARG /(T » m2) <16
H& 3.4 mXx6 FHIERE R/ keV 0. 6762
LTy 21. 56 keV/turn
o T i ) e — e P
R A 15 5.78/3.85 —25.95/—11.53  0.0071 0.0005243 16.2/16.6/8.6 12.44/5.32 19.85/3.00 0
1= B 7.8 5.70/4.26 —19.27/—15.51  0.0075 0.0005241 16.2/16.6/8.6  9.37/5.16 14.91/1.94 0. 50
Bzt C 95.3 4.44/3.27 —8.29/—7.81  0.00018 0.0005268 16.2/16.6/8.6 7.91/5.31 16.79/3.08  —0.33
Kk D 95.8 4.44/3.27  —8.31/—7.81  0.000014 0.0005269 16.2/16.6/8.6 7.92/5.31 16.82/3.08  —0.34
i E 96. 1 4,44/3.27  —8.31/—7.81  0.000008 0.0005269 16.2/16.6/8.6 7.93/5.29 16.86/3.05  —0.34
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Fig. 3 Horizontal and vertical beam sizes of Mode A
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Fig. 4 On- and off-momentum DA of Mode A with 5 000 turns
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30 —= —deltap=-0.03
— o —deltap=0.00
- A =
25 L deltap 2.03
TR e
3ZO—A_A; '/\_ :%2 A
§ A,z\o '\/- - A'A s
g A o7 - . A o
B15 | 3 wl " Tora
g 23 3 Il
S 2 s : Lo
§ 10 + A/)o .,'/ ./' g’
= N = a )
o A o7 ' T~ o
> AS - S Ao
Sr ¥ A R 3
' - 3
s —
0 A4 N L 1 N 1 " 1 " 1 s 1 " L Al
-50 —40 -30 -20 -10 0 10 20 30 40

horizontal coordinates / mm

E7 X BALIHERERS 000 B NEALR
Fig.7 On- and off-momentum DA of Mode B with 5§ 000 turns

1 PRI R B R E A O SRR
W1, DB AR A 59 B SR A S 400T LUAS 31 B/
LS (25 8 nm » rad) , [A] A BT B4R A
KB 20. 53 m, HEEAEFR A 30. 7%, 6% T —AH
LA TLEEARGIN. 0TA 5 A EL N LN
ATot. BT A B RAG AR EE R T 67 %. EHR
T S AR AT Lk B sl E PRt —
R

3 FERMERERN

SR Ry T 22 K i) i L= AR AT TH2
BRI BRI DR L T AR A e B H B i
SR TAESE THz JGIR 2 ARAT IV 1 B AR G
SEAFIR A SRR AT K B IF LG gl i B4 - 5 AR,
W/ NSl B R 0T IS S R L S SR AR AR K
F2E B BRI it B AR R - DAAS B i A,
T THz fE55 A7 95 PR i & 55 BEAR R i B0 i
RS R RRELR, AT A 8l i B AR R
HESLATE AT LSRR Z ] Bl R K Lattice,

A s B4 | 1Rk AN

o zaﬁ%ds/c. )

K, C REEAARK M5 & AT

Sk T A 2 558 1 TR AR AR R e B R At
FEFRZS ] AN REAE SR A B TT g I s 1) CEP A 23
AR e G R R AR B i B 4 A -, HRE A ]
TR 60 R 5 {25 R A DX 3 € IR S
TR RS i B 4 -, RN 147 1
PRIBICRAARG & B2 A MO A . et T SR AR R
Q4 Q5 TEH LT A A HL, BT QL.Q2
H1 Q3 RV T A7 IR TAE S 3 pREL(ELFN 3 i B 4
+. DERCTHS AT LAAS 2 & A R AR S B A R A R Y 3
HEHHET) R 1P C.DAE 4 ghid B4
A 1.8X 107 1. 4 X 105 F11 8 X 10~ ¢ Iy ek
S, AT IR AEZER T A R R Ty 7R
TR BH N FHHRERIE Twiss ZHAH. K 8 4
L E T g BRI BUE AN (4B R B, BT 9 2B E
THRERSFGESEE R 0.05), 8 10 ZHE#EX E T
B ICshEAm2Emt 8 )1 22 LA (B R 2 WA N 28). TE
SRR A A7 IR ) R AR B ) F LR R
TR LT TR M 7 AR i e 5 A8 Ak AN AUk, vl L
T AR U A M 7SR R K A VR 15 B Bl e R
FSEE



450 FEAFHRARFFIR

% 37 &

27 —— horizontal S functions 715
r — — vertical S functions
B8r dispersion functions
110 £
S
£
2 kst
g H105 3
g 10 =
2 £
= g
6 o
10.0 .2
2k NO N S
0 L 1 1 L 1 -0.5

0 2 4 6 8 10 12
longitudinal positions s/m
8 #HAEH pRHEFTKTEERELHE
Fig. 8 Betatron functions and dispersion functions of Mode E

L4 horizontal beam sizes
— — vertical beam sizes

beam size / mm
=)
oo

06
04
02F -~ -~
F - ~ e - -
0~O n 1 n 1 n _l n 1 n 1 n ]
0 2 4 6 8 10 12

longitudinal positions / m
B9 #XEMFRRRTHE

Fig. 9 Horizontal and vertical beam sizes of Mode E
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