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1) : Continuous
spectrum

IR X-Ray
Energy

Emission in small
solid angle

Solid angle

.Pulsed time structure

. Wi&&l&

Time
e
4)
High degree of
polarigation
hw
5) Properties can be calculated/predicted
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Absorption/ _
reflection spectroscopy

Emission spectroscopy
(energy, time & spin resolved)

Spectromicroscopy (ghoto-
emission and absorption)

Photoelectron spectroscopy (UPS/XPS)
Photoion spectroscopy
EXAFS, XANES, ...
Holography

Photoelectron diffraction
Photostimulated desorption
Circular dichroisms

X-ray fluorescence analysis
Mijssb_auer spectroscopy
lne!astié scattering of photons
X-ray diffraction/scattering
X-ray standing wave

X-ray diffuse scattering
Smali angle x-ray scattering
Soft x-ray .microscopy
X-ray lithography
Topography
Microtomography

X-ray interferometry

X-ray imaging

Photon absorption therapy
Photon assisted processing

Microfabrication

-l - a
4 3 waawenwasssmslfuasdulasnsaulumasgndiy
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TABLE 1

FIRST GENERATION STORAGE RING SYNCHROTRON RADIATION SOURCES

LOCATION

CHINA
Beijing
DENMARK
Aarhus
FRANCE
Orsay

GERMANY
Bonn
Hamburg

ITALY "
Frascati
JAPAN
Sendai
Tsukuba

NETHERLANDS
Amsterdam
Eindhoven
USA
Gaithgrsburg ,
MD
Ithaca, NY
Stanford, CA

Stoughton, WI
USSR/CIS
Kharkov
Novosibirsk

* In Construction as of 2/92

RING (INST.)

BEPC(lnst.High En.Phys.)
ASTRID (ISA)

DCI{LURE)
ACO(LURE)

ELSA (Bonn Univ.)
DORIS IIl (HASYLAB)

"PETRA 11 (HASYLAB)

ADONE (LNF)

TSSR(Tohoku Univ.)
Accumulator Ring(KEK)
TRISTAN Main Ring(KEK)

AmPS
EUTERPE(Tech.Univ.Eind.)

SURF II (NIST)

CESR (CHESS)
SPEAR (SSRL)
PEP (SLAC/SSRL)
Tantalus (SRC)

N—100 (KPI)
VEPP—2M(Inst.Nucl.Phys.)
VEPP—3 (Inst.Nucl.Phys.)
VEPP—4 (Inst.Nucl.Phys.)

TABLE 2

ELECTRON ENERGY
(GeV)
1.5~-2.8
0.6

1.8
0.54

1.5-3.5
4.5~5.3
7-14

1.5
1.5

6
6-30

0.9
0.4

5.5

5-15
0.24

** Withdrawn {rom operation

NOTES

Partly Dedicated
Partly Dedicated

Dedicated -

"%

Partly Dedicated
Partly Dedicated
Planned Use

Partly Dedicated

Proposed/Part.Ded
Partly Dedicated
Planned Use

Planned Use *
Planned Use *

Dedicated

Partly Dedicated
Dedicated

L1
%

Dedicated

Partly Dedicated
Partly Dedicated
Partly Dedicated

SECOND GENERATION STORAGE RING SYNCHROTRON RADIATION SOURCES

LOCATION

BRAZIL
Campinas
CHINA (PRC)
Hefei
ENGLAND
Darxesbury
GERMANY
Berlin
INDIA
Indore
JAPAN
Okasaki
Czaka

Tokyo

Tsukuba
Tsukuba
SWEDEN
LUND

USA

Baton Rouge,LA
Stoughton, WI
Upton, NY

USSR/CIS
Kharkov

Moscow

Zelenograd

RING (INST.)

LNLS—1
HESYRL (USTC)

SRS(Daresbury)

BESSY
INDUS—1(Ctr.Adv.Tech.)

UVSOR (Inst.Mol.Science)
KANSAI SR

SOR—Ring(U of Tokyo—ISSP)
TERAS (Electro Tech.Lab.)
Photon Factory (KEK)

MAX (Uaiv. of Lund)

CAMD(Louisiana State Univ)
Aladdin (SRC)

NSLS I (Brookhaven Lab.)
NSLS II(Brookhaven Lab.)

HP—2000 (KP1)

Siberia I(Kurchatov Inst)
Siberia [[(Kurchatov Inst)
TNK (F.V. Lukin Inst.)

* In construction as of 2/92

ELECTRON ENERGY
(GeV)
1.15
0.8

2

0.8

1.2
0.8-1
0.75
2.5

2.0
0.45

1.2-1.6

NOTES

Dedicated *
Dedicated
Dedicated
Dedicated
Dedicated *

Dedicated
Proposed/
Dedicated
Dedicated
Dedicated
Dedicated

Dedicated

Dedicated *
Dedicated
Dedicated
Dedicated

Dedicated®
Dedicated

Dedicated®
Dedicated®

14
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TABLE 3
THIRD GENERATIOR STORAGE RING SYNCHROTRON RADIATION SOURCES
LOCATION RING (INST.) ELECTRON ENERGY NOTES
(GeV)
g::i?u LNLS-2 2.0 Design/Dedicated
CHINA (ROC—TAIW AN) i
Bsinchu SRRC(Synch.Rad.Res.Ctr.) 1.3 Dedicated
ENGLAND : S
Daresbury DAPS(Daresbury Lab.) 0.5-1.2 Design/Dedicate
FRANCE : .
Grenoble ESRF g . &3;«:{:3
Orza Super ACO (LURE ) : .
; Sgplfir)IL (LU(RE) ) 2.15 Design/Dedicated
GERMANY '
i ted
Dortrnund DELTA (Dortmund Univ.) L5 ?;ilca’: ./
i 1.5—2 Proposed/
Berlin BESSY Il : Dedicated
INDIA ' 3
Indore INDUS—-2 (Ctr.Adv.Tech.) 2 Dedicated
ITALY . ' .
Trieste ELLETRA (Synch. Trieste) 1.5--2 Dedicated
o 1.5 Proposed/
Hiroshima HISOR (Hiroshima Univ.) i st
Kyushu SOR (Kyushu Univ.) 1.5 Proposed/
Dedicated
Nishi Harima (Riken/Jacri)  SPring—8 8 Dedicated *
Trukube NI IV 05 Dedicated/FEL Use
KOREA
Pohang Pohang Light Source 2 Dedicated *
SWEDEN
Lund MAX II (Univ, of Lund) 1.5 Dedicated
SWITZERLAND
Villigen SLS (Paul Scherrer Inst.) 1.5—2.1 Design/Dedicated
USA
Aesans 1L APS (ANL) 7 Dedicated *
e OA ALS (LBL) 15 Dedicated
Durkam, NC FELL (Duke University) 1-1.3 Dedicated/
FEL Use *

* In construction as of 2/92

TABLE 4
STORAGE RING SOURCES FOR X—RAY LITHOGRAPHY

Germany
Berlin COoSY 0.59 L
Japan
Atsugi NAR (NTT) 0.8 Operational
Atsugi SUPER—ALIS (NTT) 0.6 Operational
Tokyo AURORA (SHI) 0.65 Operational
Tsukuba LUNA (IHI) 0.8 Operational
Tsukuba NIIT (ETL-SEI) : 0.27 22
Tsukuba NLIIT (ETL-SEI) 0.6 . Operational
Tsukuba NIJIIII (ETL-SEI) 0.62 Operational
Tsukuba SORTEC (ETL) 1.0 Operational
USA
E. Fishkill NY HELIOS (IBM) 0.7 Operational
Upton, NY SXLS (Brookhaven Lab.) 0.7 Construction
USSR/CIS
Novosibirsk SIBERIA-SM 0.6 Construction

** Withdrawn from operation.

NTT is Nippon Telegraph and Telephone, SHI is Surmitomo Heavy Industries, IEI is
Ishikawajima—~Harima Heavy Industries, ETL is the Electrotechnical Laboratory, SEI s

Sumitomo Electric Industries. The IBM ring at E. Fishkill was developed in England by
Oxford Instruments.
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acquisition unit system
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Configuration of the digital radiography system.
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