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Abstract
The project for constructing a new synchrotron radiation facility dedicated to the science in VUV (or EUV) and Soft X-
ray (SX) region has been discussed for these two years at the Panel on New Synchrotron Radiation Facility Project. The
Panel together with the Accelerator Design Working Group (WG), Beamline Design WG and Research Program WG
suggested to the Ministry of Education, Science, Culture and Sports the construction of a 1.8 GeV electron storage ring
suitable for ‘“Top-Up’’ operation and beamlines and monochromators designed for undulator radiation. The scientific
programs proposed by nationwide scientists are summarized with their requirements of the characteristics of the beam.
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Table 1 Characteristic Prameters of Storage Ring
Energy 1.8 GeV (max. 2 GeV)
No. of Cell 14

Straight Cection
Magnet Lattice
Circumference
Natural Emittance

Energy Spread

Momentum Compaction (o)
Tune

Chromaticity

x-y Coupling Ratio

Beam Current

Magnetic Field

Critical Photon Energy
Energy Loss per Turn
Radiation Damnping Time

Revolution Frequency
RF Frequency
Harmonic Number
RF Voltage

RF Bucket Height
Bunch Length

Beam Life Time

6.2mx12, 17.0m X 2
Chasmann-Green type
280.55 m

8 nmrad (@1.8 GeV), 6 nmrad
(@1.6 GeV), 2 nmrad (1.0 GeV)

0.07% (@1.8 GeV), 0.06%
(@1.6 GeV), 0.04% (1.0 GeV)

10-3

14.12 (hor.), 5.18 (vert.)
—39.8 (hor.), —15.5 (vert.)
0.01

400 mA

1.12 T (radius 5.34 m)

2.42 keV

174 keV

19.3 msec (hor.), 19.4 msec (ver.),
9.7 msec (long.)

1.068 MHz
500.1 MHz
468

1.4 MV
2.9%

3.94 mm

ca. 8 hours (@1.8 GeV), ca. 1 hour
(@1 GeV)
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Figure 2. Brilliance of undulators and bending magnet radiation.
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Table 2 Parameters of Injection System
(1) Linear Accelerator
Elements: Electron Gun, Sub-harmonic Buncher, Pre-bun-
cher, Buncher Accelerating Tube (2m X 6)

ca. 200 MeV

1 A@1 nsec/single buntch
400 mA @30 nsec/semi-long pulse

Energy
Beam Current

Emittance (90%) 130 nmrad (@200 MeV)
RF Frequency 2856 MHz

Repetition Frequency 50 Hz (max.)

Length ca.25m

(2) Booster Synchrotron

Energy 200~1.8 GeV

Magnet Lattice modified FODOtype (FMC lattice), 8 cell
No. of Q Family 6

Circumference 93.516 m

Emittance ca. 55 nmrad

0.07% (@1.8 GeV)
ca. 10 mA (storage ring equiv. ca. 3 mA)

Energy Spread
Beam Current
Repetition Frequency 0.5-1 Hz

500.1 MHz

0.5 MV

193.5 keV/turn

RF Frequency
RF Voltage
Radiation Loss

Injection Time

(@500 mA) ca. 150 sec
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Figure 3. Layout of the beamlines (tentative).
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Table 3 Monochromators discussed and designed by the Beamline Design WG

Energy range  Resolution  Photon flux Spot size
Monochoromator Type eV) (E/AE) (photons/s)  (um(h) Xum (v))
Normal incidence monochromator (Fig. 4) 10 m Off-Plane-Eagle 10~40 100,000 102 [ k= 25%35
Grazing incidence monochromator (Fig. 5) VLS-PGM 50~1000 10,0000/ | 102 ) k= 20% 30
Ultra-high photon flux grazing incidence L - 5 13
e e (H, 6 VLS-PGM 70~1000 6,000L) 1= 1083 [ | 6.3x3.4
Top View
Undulator
(lile
fr.5
20 10 | 10
1 T T
0 20 30 1.5 41,5 (m)
Side View
Undulator M1 M2 Ent
([T M .
| HEO k= Gr
IRRTITE L
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Smpl EE—n - Gr
Figure 4. Optical layout of the 10 m Off-Plane-Eagle type monochromator.
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Figure 5. Optical layout of the varied line spacing plane grating

monochromator.
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Figure 6. Sdhematics of the optical layout to obtain a small optical image.
Table 4 List of required perfomance to beamlines
Photon Flux Spot Size at
. . Energy Resolution at Sample o
Field of Study Subject of Study Range (E/AE) Position })S(e:;nit;i)(l)?1 Polarization
(photons/sec)
i 1. Photoelectron spectroscopy of quantum nano-materials | 20~1,000 eV 100,000 108 <10 um variable
Nanso c-il\e/lnacteerlal 2. Photoelectron microscopy of magnetic nano-materials | 20~1,000 eV 7,000 10+ 10 um variable
3. Real-time photoelectron spectroscopy 50~1,000 eV 10,000 102 1 yum~1 mm v
Life Sci 4. Rariation biology 10~1,000 eV | 1,000~5,000 1012 10 um variable
ife Science
5. Soft X-ray imaging of biol. materials 100~2,000 eV 10,000 1083~1016 <100 yum linear
6. Ultra-high resolution photoelectron spectroscopy 15~40eV 40,000 1012 20 um X 300 um | variable
7. Bulk-sensitive Fermiology 8~1,500 eV 20,000 < 1012< <10 ym variable
8. Soft X-ray emission spectroscopy of complex materials | 50~1,000 eV 10,000 1083~10 1 um variable
9. Spin-resolved photoelectron spectroscopy 10~400 eV 10,000 1012~10 10 ym variable
C%}gf&ied 10. Soft X-ray magnetic/chiral dichroism spectroscopy 50~1,600 eV 10,000 108 10~20 ym variable*
Science 11. Two dimensional photoelectron spectroscopy of - - - .
T 10~1,000 eV 10,000 1013~104 1~10 ym variable
12. Dynamics of surface reaction and surface magnetism | 100~1,000 eV 10,000 108~10% 10 ym variable
13. Electronic structures of organic materials 20~1,000 eV 10,000 101 10 um variable
14. Time-reslved pectroscopy and non-linear spectroscopy |100~1,000¢eV| 1,000~2,000 1016 1um LR linear
15. VUV/Soft Xray spectroscopy of atoms, molecules and N 100,000 (max.) 101 ]
Fundamental clusters i pthey 10,000 (av.) 1012 10im variable
Optical ’
ScIi)ence 6. Reaction dynamics of photoexcited molecules 30~300eV | 60,000~20,000 1012 100 ym variable
17. Two-photon spectroscopy with laser 10~40eV | 70,000~20,000 10 100 ym variable

Table 5 Subjects of study (please refer number for subjects in Table 4) utilizing long undulators with required perfomance to the beamlines

. . Photon Flux at | Spot Size at
Rela;?dSts u(}) IfSeiis Energy Range RE:]sEc;lleE())n Sample Position Sample Polarization
udy (photons/sec) Position
High-flux and coherence 1,2,3,5,9, 11, 12, 14| 50~900 eV 1,000~10,000 1012~1016 <10 um linear
High quality polariztion switching (2, 9, 10 50~1,600 eV 10,000 1013 <10 um variable
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