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(ircumference 416 m Radiation Loss 2.02MeViturn |
Number of Straight Sections | 3.0m x 38 Revolution Frequency | 720 kHz
| - 2omx2 | Damping Times(X Y,E) | 5.5,5.5,28ms
s | Beam Energy 4 GeV Harmonic Number | 696
& | Beam Current(constant) 2.0A RF frequency 501 MHz
Natural Emittance 139 nmrad | RF Voltage 5 MV
| X-Y Coupling 0.1% | RF Bucket Height 2 7%
/‘\ PE AT STORAGE RING !-Natural Energy Spread 0.103% Bunch Length (rms) | 0.504em
'/‘:,}7';};&“3 =4GeV, C=416m) | Betatron Tunes (X, Y) | (19.8,16.25) | Synchrotron Tunes 0.009380
e/ " | Chromatisities (X, Y) (-66.8,-38.3) | Numberof BM |40
RSN | MomentumCompaction Factor | 0.000695 Bending Radius [ 11.2m ]
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PF-II PF-IIA
Beam Energy E (GeV) 4 4
Circumference C (m) 416 616
Number of 3mX38 6m <20
Straight Sections 20m X2 3m X 24

20m X 4

Superperiodicity Ns 2 4
Bending Radius p (m) 11.2 13.75
Energy Loss/turn Us(MV) 2.02 1.64
Lattice Type DBA DBA
Natural Emittance €, (nmrad) 13.9 89
X-Y coupling S <0.001 <0.001
Natural Energy Spread o, 0.00103 0.000924
Momentum Comp. Factor o 0.0007 0.0004
Betatron Tune (x/y) Vi/ vy ~19.80/16.25 ~25.60/18.28
Radi. Damp. Time (x/y/z) T,/1,/T,(msec) 5.5/5.5/2.8 10.0/10.0/5.0
RF Voltage Vre(MV) 5 4
RF Frequency frr (MHz) 500.0 498.4
Revolution Frequency f,..(MHz) 0.71839 0.486676
Harmonic Number h 696 1024
RF Bucket Height Ap/p 0.027 0.026
Synchrotron Tune Vi 0.00938 0.00771
Natural Bunch Length 6,(mm) 5.04 412
Bending Angle 6(deg) 9 7.5
Number of Bending Magnet 40 48




Future of Synchrotron Radiation Facility at KEK 4C2
Long Term Plan : Energy Recovery Linac as
Synchrotron Radiation Source

Why ERL?

e Much higher performance than storage
ring to open new possibilities for i, ALl Koz £
cutting-edge science . (=1020m) | (5]

Peak Brllumce

- Ultra low emittance (~0.01 nmrad) - [ ] o
B >10%ph/s/mm?/mrad?/0.1%bw  : T

- High coherency e
Coherent flux >1018ph/s/mm?/0. 1% +

+ Ultra short X-ray pulse (0.1 ~ 1 ps)

o Flexibility to cope with a variety of g

requirements S—

- more than 20 insertion device beamlines

- bending magnet beamlines available




Scientific Case for ERL

e Femto-second time-resolved studies
- dynamics of chemical reaction
- photo-induced phase transition of inorgan
organic and biological specimens

e Science using X-ray coherence o Ihlaesssiseaniat lasotle vestomsaintspoid

: : i 141 aser puise P Sl R | {18

- Determination of atomic structure ofa 2 (300 fs) *f"* . . B

. e T A T . (110)

single macromolecule Eiofa g g lENIN T =t

- 0sl A A P T B ey 33)J

- X-ray holography /X-ray phase contrast (o ¥ 234

imaging Eod B ]

- X-ray photon correlation spectroscopy 02 " 4”"4

e Application of nano-beam %0 1500 -1000 500 0 500 1000 1500 2000 2500
At (ps)

Time-resolved diffraction in the course of photoinced

- atomic, electronic and magnetic structure
phase transition of TTF-CA.

of nano-materials
. . . E. Collet, S. Koshiharaet.a., Science 25 April 2003
- High resolution X-ray and Soft-Xray microscopysoo



PF ERL(Energy Recovery Linac) QO

(Preliminary design)
E=5.0 GeV
C=1253m

- 0.01 nmrad

Dynamics studies by femto-second bunch length : 1ps -100 fs

----------------------------------------- Structural biology
---------- (single macromolecule)

=
-
-
-
-
-
-
-
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Nano-structuré?
determination Y3

213 m

Beam Dump

O Injector 407m_Superconducting Linear Accelerator ,

-

~~o
~

~

Nano-technology

~~~~~ :;a—)_;i-lolography characterization

615m
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