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Horizontal Emittance (nmrad)

Emittance vs beam energy of 3rd generation light sources in the world
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SR MAP in JAPAN 2013
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Brilliance = photon (ph/s/mmz/mradz/O.l%bw) oc beam
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Ah EEBDOMAX-IV

0.09 TABLE I: Parameters for the MAX IV 3 GeV storage ring.
18 Permanent-magnet damping wigglers (PMDWs) are used to
i 0.08 further reduce the storage ring emittance (see Section 11 C).
0.07
14
3 0.06 Energy [GeV] 3.0
ot 12 0.05 E Main radio frequency [MHz] 99.931
5 # c Harmonic number 176
o2 5 ) . " =
g 10 004 ® Circulating current [mA| 500
e @ 3 Circumference [m| 528
= 003 2 Number of achromats 20
g 6 1 002 = No. of long straight sections available for 1Ds 19
! Betatron tunes (horizontal / vertical) 42.20 / 14.28
4 0.01 I\'uturul chromaticities (horizontal / vertical) -49.8 / —43.9
Corrected chromaticities (horizontal / vertical) +1.0 / +1.0
2 0 Momentum compaction factor 3.07 x 104
Horizontal damping partition J, 1.86
0 -0.01 Horizontal emittance (bare lattice) [nmrad] 0.326
Horizontal emittance (with 4 PMDWs) [nmrad] [.263
s [m] Radiation losses per turn (bare lattice) [keV] 360.0
Radiation losses per turn (with 4 PMDWs) [keV] 572.1
Natural energy spread 0.077%
FIG. 2: Beta functions 3., 3, and dispersion 7, for one achro-  Energy spread (with 4 PMDWs) 0.096%
X7 . " .1l . squired dyn. acce e (hor. /ver. ] 7.1/ 1.
mat of the 3 GeV storage ring. The position of the dipoles, {::::::::: ‘lf;‘t','i(_:_"l:;fl’::.'l;::.,:ll':“"c;,l:;:"i.._[""""'""l’ I'h/' :

quadrupoles, and sextupoles are indicated at the bottom.
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Lattice Functions (m)
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Basic Parameters of SLiT-J Storage Ring (6pomex.lat)
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2.998 GeV

4 -bend cell

339.92 m

14

500m x 14

1.1Tmx 14

(25.85, 6.75)

(-64.8, -44.7)

1.10 nmrad

0.00055

0.0825 %

(Bx» Bys mx) = (13.2, 2.96, 0.069) m
(D, J,, Jo) = (-0.442, 1.442, 1.558)
(tx Ty T5) = (8.2, 11.9, 7.6) ms
0.573 MeV/turn

508 MHz

3 MV

576

343 mm (11.1 ps)
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400 mA => 2.36 nC/bunch
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HALIR

RBOBIFEANXBONRFIRILX—EH. BE/ 77y I ABE,. BEXNNT—2G0ORAELNRD ., £84/87—
1BE [photons/s/mrad2/mm2/0.1%b.w.]l. 75v 7 AZE [photons/s/mrad2/0.1%b.w.]

IDtype | XFIRILF— Brilliance/ BHRNT—FBERH | RASE
[keV] lux Density | XARABELAY H/V INT—
[mrad] [kw]

F
HXU planar 1.3~ 30 1010 ~ 1021/ +0.5/+0.4 18.5
5m ID sec. 1017 ~10%°
SXU1 helical 0.2~2.0 ~ 1020/ +1.0/+1.0 11.4
5m ID sec. ~ 1018
SXU2(EUV) helical 0.04~1.3 10%° ~ 1029/ +1.5/+1.5 18.3
5m ID sec. 1017~ 1018
MPW planar 1~100 1015~ 1017/ +1.7 / +0.5 6~7
1m short ID sec. 1013 ~ 1015
o eilli-og o= Flhix I =1<itv
; s T g 17
B b =y
~ | i :
R NN S g
S g : A\ 2.
; W\ S wi\
z 118 o N 1-- A
— e ‘ - " 7
3 i\ = \
Loq. A7 | .
T qe ‘ - n
! { \ n=11 T
2 15 i - M
= ! T \ x I \
-~ "“ $ii ™ .
- 1 1- 1-- L .- 1--
Fli £ 1w En~ v k-V Fli £ 1 B~ v k-V

HXU (O, = 18 mm, N, = 241, K, = 2.3) H5D5@400mA
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C/XY R-ZI I XRILF—RFEANGIZR

t T2 A G 8 0D S 1 HE

Beam energy E 3 GeV
Energy spread AE/JE <1%
Energy stability dE <0.1%
~ 1 nC (max)
Sl G Q  05nC (EEEHLIFE)
Charge stability 5Q ~1%

. : <5 mm.mrad (A53R)
Normalized emittance Y€ - marnmired (ELE— )
Unnormalized emittance € < 1.7 nm.rad
Bunch length T <5 ps
Repetition rate frep 25 Hz (max)

To SR

® SLiT-J/STIR v. 2013.5 AS@mOL A7 R ®2?2



RiLU2T *+ FHEMWE KR

—

RTR/NSA—3-

- /-0L334567/-8D49:- N <8H#CH'&<IZH 1T B Q8L RETE-
SR L5/ 0B - (BT FOBRS HEEEIZ-
721PBEC3-BD<E- | ANBOTIELL, HHBEITETB-

#/"-/ BOF GBBOF - E—BRDECAHD*, E—H/87—
He@? 13</2857 92 |- EHETBHA S HRRAEL. -

+? K&'><-/0-?? P )&H- 2 - =

1)-/-B1A8950-"? - ~1.7 keV AT DTEOOIFR)

; <&->S))<"'-/-8L. 9<#:BlaL. -aH<:- _|

HEHER, "#SR () F—EFKELDEREE,

l()'“ ™7 ™7 T ™7 ’

PR ]
W |

(Fr) #"/"-/ BBOF G <&L/8L. -
(F) #"/"-/ BOF G-, <&/ 8L. -
(£) #"/"-/ BDF G- <&L/BlQ. -

=
.

STRIE. [+"<)ROIT)<& M+ 25 LN -
ELVSREMNASDTWDERETE & T o/ S PP odaaaat g
B —3g. - 0 50 100 150 200 250)

z [m] "




ASFgRTEZS L

Ay orOosaQyclrzunwoh
BREEZRM (7Z0ARBULMNY 77y TZEXRITNIE
='j(73~:50)‘c_7&%)

Ny 77w TROEEBEADKEL
FRNBEDHEERENE > =< EWL
HTIDCAYDI 7 A MAY—KRRFAYH?

DCAHY REM vs NVFVITEI7IarvoEiHit
RFAY Y7IWVERRK vs by 77y 7ICAFH

C/\Y RIEBE DR
FBOEKIIZIFERETLBWV
HittEEZ KiEICHE/NTEZS
BTk A D ERRIE K E L)

FELA 7> 3>
SASETWLWWOH
>— RFELVEEHGZRIBRICEBRAINE TIEGEWD




BE - HEEN

HBEEHRAH
KRI>T 2.02
R A Gt 38 0.25
HlfER 0.10
E-LZ1Y - REER (24%) 0.24
~ : MRk - =T 1 VT 1.10
= " Bt 3.71 MW

NN\ e e (I #)1 5400k DRI HEs
T RN et [reezsmus LS BEEHZETDOY—F5—/\XIL
= ZBE I NIFH3.4AMWDH

, | BEEBZIENTE, FEF
EEEEENEEIRS T L
e HTE 3,

EETHEE

® SLiT-J/STIR v. 2013.5 25



SLiT-J 3 GeV Storage Ring
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CDR of SLiT-J, coming soon !
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