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# 1 Lattice Parameters(first design)

Energy(GeV) 8
Circumference(m) 1428. 87
No.of Superperiods 24
Natural emittance(m.rad) 5. 265
Betatron Tunes hor. 51.22
vert. 19.16
Chromaticities hor. —119. 85
‘vert. —40. 34
Momentum compaction 1.37310°¢
Relative energy spread 0.00103
Horiz.damping time(ms) 9. 203
Vert.damping time(ms) 9.206
Synchr.damping time(ms) 4.604
No.of dipoles 96
Maximum field(T) 0.61
Bending radius(m) 43,72
No.of quadrupoles 480
No.of families 8
No.of sextupoles 336
No.of families 7
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Recovery of Dynamic Aperture
by COD Correction
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% 2 Random Error Condition
l(B;]Igl%gn)g Magnet Field Erro 5 0X10-¢
Bending Magnet Tilt Error  5.0X107* rad
Misalignment at @ magnet 2.0X107* m
?dgl’agn)et Gradient Error 5. 0X10-¢
Q magnet Tilt Error 5.0X107* rad
Misalignment at S magnet  2.0X107* m
S magnet Gradient Error -
S magnet Tilt Error 5.0X10"* rad
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% 3 Summary of Major Parameters of the Storage Ring

(Present Design)

WA HIBHE1E

Energy E(GeV) 8
Current{multi—bunch) I(mA) 100
Current(single—bunch) I(mA) 5
Circumference C(m) 1435. 95
Dipole magnetic field B(T) 0. 665
Bending radius p(m) 40. 098
Number of cells Nc 48 (44+4) .
Length of straight section L(m) 6.5
Natural emittance en (zm-rad) 7.1810°°
Critical photon energy ec(keV) 28.4
Tune VX 50. 78

vz 17.84
Synchrotron tune vs 0.0113
Momentum compaction a 1.49107¢
Natural chromaticity {x —113. 17

{z —43.32
Energy loss in the arcs Uo(MeV/rev) 9.04
Energy spread oe/E 0.00108
Damping time 7 x(msec) 8. 477

7 z{msec) 8. 481

7 e(msec) 4, 242
Harmonic number h 2436
R.F.voltage Vrf(MV) 17
R.F frequency frf(MHZ) 508. 58
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% 5 Parameters of insertion devices
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Undulator Wiggler
Field parameter K 1.0 25.2
Peak field Bo(T) 0. 357 1.5
Period length A Cem) 3.0 18.0
No. of period Np 166 12
Tatal length L(m) 4.98 2.16
Radius of curvature o(m) 4.7 17.78
in the peak field
Veritical wave number ky (1/m) 205 34.23
Horizontal wave number kx=0. 2ky kx=0. 2ky
Amplitude of equilibrium
orbit D/(kﬁ)Z (llm) 0.3 46.1
Photon energy e (keV) 13.5 64.0
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% 6 Required field quality of dipole,quadrupole,and sextupole magnets
Magnet Dipole Quadrupole Sextupole
Maximum field str ;
ength 0.655T 18T/m 360T/m2
Gap distance or bo
re radius 5mm 45mm 55mm
Effective field length 2. 863m 0.5,0.6,1.1m 0.6,0.45m
Field uniformity = AB1/B1 AG1/G1 AG1/G1
<5x107* <5 x10°* <1x10°°
Region size x=+40mm x=*3Fmm x=*35mm
y=*17Tmm y=%15mm y=X15mm
#* 7 Main magnets parameters
Dipole Quadrupole Sextupole
Number of magnets 88 192 192 96 288 48
Maximum strength 0.66T 18T/m 300T/m2 360T/m2
Effective length (m) 2. 86 0.5 0.6 1.1 0.45 0.6
Gap or Bore radius (mm) 65 45 55
Magnetomotive force (AT) 3.5x10* 1.5x10* 7.0x108 8. 3x10°
Turns per pole 14 16 22
Conductor size (mm) 14x23— ¢ 10 11.5x16—¢ 5 8x8— 3.5, 4.0
Current (A) 1250 940 320 380
Current density éz)é/mm 5.1 5.8 5.9 7.0
Voltage (V) 20.3 10.8 13.0 23. 8 18.3 27.2
Power (KW) 25.3 10.2 12.2 22.4 5.9 10.3
Cooling water circ- 9 4 4 8 8 8
uits
Water flow (1/min) 18.1 7.3 8.7 16.0 4.2 7.4
Pressure drop (bar) 5.0 2.0 3.2 2.6 2.3 4.1
Temperature rise (°C) 20 20 20
BOBLTNE I THBH. A v E=5 V2O 2 20 5
. /7 BB E— AITHT 5 REE DR e ]
B, 2o, WSO HBEND B, Fio, 2% s
. - - N é: — gmm
DEFHEIBICL THENEHBORMNH-T, & = = i VEE
u i B :,_ \ 3
SIZIEFER I 21T » T MED D 5, “’L—%—————\Zﬁ - mlé, Eﬁ
@
L S
. — hin Radial shims
3. BAVRF A i I

SPring — 8D WG ¥ X 7 L 388D R ERE
. 480D 4 BEREA. 336D 6 BRGNS
BREN5B, ZOMIST6ECHERTEREERA
MHBHEM, TDHH, 288HI1T 6 BER A1 A
VRIS TEBR L. 96137 Lk
SEAHEL & 511928 37k 2B 5 [H o # 1E
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Calculated transverse field distributions of a dipole magnet

normalized at x=0 (B=0.655 T)
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57.18
16.71 58.94
19.13 61.13
22.88 67.62
45.00 135.68
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1st. Septum Magnet

Bump Magnet

2nd. Septum Magnet
3rd. Septum Magnet
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Holder & Shield
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#* 8 Parameters of the septum magnets

1st and 2nd
Length(m) 1.0
Bending angle(deg) 2.0
Peak field(T) 0.931
Number of turns 4
Inductance(mH) 70.4
Current waveform DC
Peak current(A) 1480

Pulse width(us)

Repetition Rate(Hz) —

8rd

1.5
2.6

0. 807

1
2.64
Half
6420
40
60

sinusoidal

TR BIFEWIEIZ VR BEE TS D, ABES
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% 9 RF parameters of the storage ring

Beam energy

Circumference

Bending radius

Revolution frequency

Radio frequency

Harmonic number

Momentum compaction factor
Natural energy spread

Energy loss in arcs

Energy loss in Insertion Devices
Parasitic energy loss per 100 mA
Maximum RF voltage

Damping time transverse
Damping time longitudinal
Quantum lifetime

Synchrotron frequency
Klystron power

Number of klystron

8GeV
1436m

40. Im
208. 8kHz
508. 58 M Hz
2436
1.49%x107*
1.08X1078
9.04MeV
3.2MeV
0.5MeV
17TMV

8. bmsec
4. 2msec
>1day
2.13kHz
1MW

4
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a b c d e f
ITEMS 470m class [400m class |400m class |370m class |350m class {300m class
harmonic number 800 672 872 632 600 532
circumference (m) 472 396 396 372 354 314
number of cells 48 40 40 40 36 32
number of super periods 4 4 2 2 4 2
beam parameters at 8GeV
emittance (nm - red) 119 237 192 218 324 405
momentum spread (%] 0.111 0.123 0.122 0.124 0.128
7 max (m) 0. 840 1.15 1. 00 1.01 1.24 1.29
tune
X 13.73 11.28 11.73 11.27 10. 26 9.28
Y 10.73 10.72 8. 78 10.73 9.74 8.63
betatron function max
X (m] 16. 7 17.8 16.7 16.7 17.4 17.3
Y (m) 17. 4~ 17. 4 17.9 16. 3 17.5 17. 3
rad.loss at 8GeV  (MeV/turn) 9. 49 11.7 11.5 12.0 12.7 12.9
BM
number 80 64 68 68 56 52
bending angle (deg] 4.50 5.63 5. 29 5. 29 6. 43 6. 92
o (m] 38.2 31.1 31.4 30. 3 28.5 28.1
length (m] 3.00 3.05 2.90 2.80 3.20 3.40
max strength (T) 0.699 0. 859 0. 850 0. 881 0.936 0. 948
QM
number 96 80 80 80 72 64
length (m) 0. 60 0. 60 0. 60 0.60 0. 50 0.50
max strength QF (T/m) 14.4 14.5 14.6 15.8 17.5 17.5
QD (T/m) 12.7 13.9 12. 4 15.0 16. 8 17.0
RF max power (MW]) 0. 98 1.44 1.29 1. 44 1.85 2.00
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