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E 1 3PPl 28 49
Lattice type TBA

Nominal energy (GeV) 2 (2.5)
Circumference (m) 280.56
Revolution frequency (MHz) 1.06855

RF frequency (MHz) 500.087
Natural emittance at 2.0 (2.5) GeV (nm, rad) 12.1 (18.9)
Length of insertion straight (m) 6.8

Beta functions (h/v)-Minimum (m) 0.96/3.09
length of the dipole magnet (m) 1.1

Dipole field at 2.0 (2.5) GeV (T) 1.058 (1.32)
Bending radius (m) 6.03

-0.425
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I 2. 1B3 white/x-ray fluorescence microprobe ¥l 2}l 9] Al ¢

Monochromator N/A Kirkpatrick-Baez optics1 multilayer mirror’ Si(111) crystal3
Photon energy range White beam 12.5 keV 4~12 keV 4~12 keV
Energy resolution DA/A N/A . 0.05 1x107°
Spot size see below* 2X2 pm’ 18 or 35 pum see below
Photon flux’ 4x 10" pfs 5x10" pis

'Kirkpatrick-Baez optics consists of a pair of_elliptically bent graded multilayer mirrors.

iTa/Sl multilayer mirrors with 2d=60 or 80 A are available.
,This is a channzel cut crystal.
photons/sec/mm

*Spot size can be determined either by user aperture or Ta pinholes of 18 or 35 mm.

200 nm ©] OH 2 *z}% ez 3+ Al olzt o
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chromatorE ©] 4% @AZE AT 5 ot A= B ¥
Kirkpatrick-Baez #< 38149} th3utatA & o] &8 4 9l
Ly, 5 A R5 hautuo) €9 filtering© 2 BB A}
g9t o] WAl Age) 2As Ase) AEE AaIA
Si(Li) detector, lon chambers, XYZ8 sample position stages,
Optical table, Video-microscope 52| =17} glth.

E 20)E o] WY F8 AY R Aol dAHA %l
™, 38 39& o] YL ol&dtd AP ed i
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A A4 1 Y& LIGA Bl A EFf

o A A
23 Aolv.

3.2 2B1 ZI2XI|M AX™KPS LS Hi2lo]
(VUV Photoelectron Spectroscopy)
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AuAtg AL E ol Al 7] A2 i RE AT o] ¥
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H 3. 2Bl FHAE#E Welelo] AX]E monochromatore} %2}
le] A4l

Monochromator Spherical grating monochromator
Photon energy range 12~1230 eV
Energy resolution (A/AL) 2000~5000
Beam size 1.5x1.8 mm’
Photon flux 1x 10" photons/sec
. ESCA, XPS, UPS, ARUPS (EDC,
Experiments CIS, CFS mode support)
100 mm electron energy analyzer
(main chamber),
Auger electron spectroscopy,
Equipment LEED,
Inert gas sputtering,
Thickness monitor, etc.
(prep. chamber)
g8 4 Qe

Monochromatorol & 5709] 4 3AAX7E AR S o] gle
o spgo] wel AdEd shtel 3AA A} ERevt AlgE
o} Agxge ¢3S 98] 43 chamberoll= 100 mm elec-
tron energy analyzer(3> chamber), Auger Electron Spectro-
scopy, LEED, Inert gas sputtering, Thickness monitor, 5(A] &
ZH]-4 chamber)e] Au]7} AX| o] gl B 3ol o] ¥
9] 38 Agdo] Ydso] glu 2 49 CoPySi(100) EH
9] Co 2p—3d core excitation %3 ZA A 2] total yield}
MCD Z#& BojFa ot

3.3 2B2 $Z|2lA}(Normal Incident Monochromator)
il

o Weele BN Sol A7 A Weklolr}. o

TR 4. CoPYSi(100) E

lon mass spectrum of HCFC-123
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” CFICHCI'_}\
0 ey e Arad gavke Y ™
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Channel number

18] 5. Normal incident monochromator& o] &-3le] 2% F&2
8l HCFC-1232] A EEof g mass spectrum.

F 4. 2B2 529 A} Walelo] A x)%E monochromatore} ¥ 2}l 9j
A

Monochromator

3 m Normal incidence monochromator

Photon energy 15~20 eV, blazed at 10 eV
range 12~30 eV, blazed at 20 eV

Energy resolution HEG 0.08 A with 15 um slit at zeroth order

0] Co 2p— 3d core excitation % S 2H o)) ¢] total yield®} MCD 23},

(MAR) LEG 0.12 A with 15 um slit at zeroth order
Beam size 4mm (H)yX1mm (V)
Experiments ARUPS, UPS

ARUPS goniometer and analyzer (VG),
Equipment Auger electron spectroscopy and LEED

(OMICRON),
Ion sputtering gun, Mass spectrometer

gict. o] mjEo) o] MEle F3])AL HleRlolet ¥t |
12 & Bt YAME, 3 m 2 YA} monochromator
2 EAME, 2l AEFAZ P £33 54 mono-
chromatoroll & 7 7§} FHI A AR}7} 9lom, AHe-5 = 93
of whg} shte] Aed A £42 o AP o=
B 3JA|ZE A KA 7] (time of flight mass spectrometer)”} Ad 2]

gold 3o ool PR o] LSE ATeET AE

Betn} 714 / January 1998 29



At o] Wl A 2 Fapngte] AFE Ag WaRklol
Zgk FAAEFE AU & Golr A g R A A G gl =
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E 5. 3C1 XAFS eile] Abkat 434

Si(111) Double Flat Crystal, Fixed Exit

Monochromator Bragg angle 8 to 80 degrees

Photon energy
range

4~14 keV

Energy resolution 2 10 * at 10 keV

Beam size 10x1 mm’ (unfocused)
Photon flux 1x 10’ photons/sec at 12 keV
Horizontaland vertical adjustable sample stand,
Eaui Fluorescence filter set,
quipment

Liquid N, dewar 80 K, Glancing angle stages,
Step motor controller
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8 6. 72 o 2 RE 248 Cu K-edgeo) EXAFS data. &
E F7h FAE A% F5 —31’-"\18 monochromator2]
A Bl HoFn] o] gk E,=8979 eV LA A
SEE=2x10"* =9 & %&EE}.

o] Wgele] ] ¥a)5o] EXAFS 240l 2715« SE/E=
2x107 Y=o ghg 7HE BeFo)

3.5 3C2 X-M Argh Hlgol(X-ray Scattering Beamline)

o] HlZIlE XA o] 43 S HAE S Bl 2dA =2
oif ukat 12l m S¥A o B4 AT AHEE = Heklol
t} o] Hekele dA] Si(111)H-& o]43= double crystal
monochromator® |83t ¢lom Alg 7bsg FAlolyA]
M9l 4~12keVoltt. FHITol e tholopZt ¥H S M4 plate
Z AHEE] BHEBE o] £8 F =S el Aol A
MEdet. o] vleRldME % A% & o] 48 /43S X-
A Aadd 01940115 o 7 gt g X-d 99
o] whALE 273 S de) AHggr)

62 o] Wele] 2 AAYES YWY a7 79E o
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E 6. 92kl 3029 8 Apokul AlE AR

Mirror Toroidal mirror for horizontal & vertical focusing

Moncchromator Si(111) double crystal monochromator bragg angle 8 to 80 degrees
Photon energy range 4~12 keV

Energy resolution (A/AA) 3x10 *

Beam size

1x1mm’ at focal point

Photon flux

1x 10" photons/sec

Powder X-ray diffractomatory,
Double crystal X-ray diffraction for semiconductor,

Experiments

High-resolution X-ray diffraction by triple-axis diffractometry,

X-ray reflectometry for polymers,

Thin films surfaces

Hube 4-circle goniometer with analyzer crystal,
SPEC data acquisition S/W for scattering exp.,
Closed-cycle Helium refrigerator (down to 15 K),

Equipment

1-d position sensitive detector (EG & G 1612 XR w/OMA)

EDR (Enhanced dynamic range) scintillator detector
RY2048XR diode array detector
Image plate (will be available in '98)

W2kl & o] &35le] ZA ¢ SEBS/H1149 TEE <] A7kl that
order-disorder ¥ o] & B F}.

3.6 4C2 SAXS(Small-Angle X-ray Scattering) 8|2}0]

19973 119 4C2 XA &7F A 9glelo] $h357) 0|7}
A & 4o] SAXS AEEo] 3C2 {E1-& o] &3}o] o] Fo]
A gt ey, 3C2 Waljle] Z33ke o SAA S sy
flatal SAXS @& Ag Ago2 2o Weelo] of yeel
olc}. whzbA] 4C2 WElQle] AtekE 3C2 Wl2sle] Apekat FA|
g2 gt o] Helele FETrY AlEAAYE vid F
u o] gztoll Al ZHE Aojth B 7 4C2 W ERIe F8 Apk
7 o] 88 e AFFAE AT Aolh

3.7 KIISTEFE7|SH) gatel

ER7HE7IAT A0l AR iR Yol & TP7H)

E7.4C2 0e9le] 38 A%t o £ 4 9lE UAA

Mirror Bent mirror for meridional focus

Si(111) double crystal monochromator

Monochromator Bragg angle 7.1 to 19.2 degrees

Photon energy range 6~16 keV

Energy resolution (MAA) 5x10°*

Beam size 1x1 mm’
Photon flux 1x 10" photons/sec

1-d position sensitive detector
Equipment (EG & G 1412XR w/OMA),

2-d position sensitive detector,
Jumping hotstage

Afaol o8 HAH $F€ch a2, Yalkele] o] o]

2 o] &-xtollAl 3 LERol, Wl A ] AP T FFAA
T 9573 &85 1 gich KIST ¥kl e g A=d
lithography W 2}13} A 9777l ofa] AA=HAY &4
& Weklolth. KIST ¥l2l & 535 J1§9] Adezg 33
HEy)edd o3 AAdEY WEARIeE2AM 19979 1199
SAXS HleRl7} A =TT o] Weele X-A HHAY
S 9@ Wakelog 1 Al 402 Waki fAksith. out
A}&¥ monochromator7} double-crystal-& A}8-812] vt BAF &=
70€] goniometerol] 2J3] FEHE GE Ykl 399 g
o] HellolAl= CAME ARR3le] FEgict. o] Wlallel A
A G ATF 0%= 337199 AADTE da AMLE
o, Y] 30%<] $JAIHE 3W3le ol 4l 48 S 93l
o AFd Aot}

3.8 X-M =& (X-ray Lithography) &2}0l

o] Mgl XA FAb-Rol o3t nA| A3 2] A|Zy]
= 72 flstd LG W7 A4du &S ¥gety ¥yt
&7197 24 AMsig e, LG wizAzt 3 ouidta
AR G =371 gt 48t Yelklo]
ot AS7HA 84 AHEEE w37)E0] AMSShe Fubie)
HAET w Foll 2xle] A & Foledl AY A9 ol2A)
Hon, ol #ldsly] 93t Aldd WY F sl X-A
EAtl gt w7 e 2 A vlZe] IBMI 4 SR oA WA}
BE ol &3te ATt L HEE AP of gon, FuoA
£ 19953258 Wl ddo] Alats]olA 1996 3hitrl
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gl 8. 11B1 X-41 =agulaleld] o) Azt" Z 70 nm, F7]
210 nme} A3 pattern(©] patternol] J&%% Z g LG
Ao A8 o])

#&zo] AAEAT
2 7= 38 o) 8-t} Stepperys UE-S] SUMITONA A
¥ SATELITEZ} AHg-E 3 e, mast} wafer= g7
stepperd] LA H 3, FYCZHE 2= &S scanning mir-
ror& AF&3fed 42 Hbo g scanmng‘é}oi IR o s FIG
A7V BEE 22 maskd S =33} o] Jleiele 7|
Ao Semx25cme] WAE w3 UEE AN,

5919} stepper Atole] A= 25 pm FAS) BeF2 AHE-
sl Bo g gl BEFE HANIEE AT 24
ol 4712 7314 3171 93t scanning mirror 9]l WHE 3}

o] Helele 1-2keV G ou)

o] 444 2S o U o] dale A RS
A3te] ARGl Al fEE A Bt

o] M}l & o] &3te] AAE =BV E7hEHAAE 95t
o 744 A T2E 2 test patterng A3 R oM,
13 89 Mol v} o] o}F e BHAAT AF 70
nm, 57| 210 nme] WHEE = lined & A Zsted A3t
At

E H)2}Ql(Slit-less beamline)°] 7% 11 %I} &, undulator®
9 ol Bely) oA BAARFANANYLS & £ 9
T2 3= U7 undulator ¥ 213 XA & o]l &3t SulA]7]
AR E A 2] 913 LIGA Weels dAsa gloh
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4.1 24l 8l2}9! (Slit-less Beamline)

oL
d)

AbRe 152 J&HAM A= 53te HAYAERH
E Folug Fde 77} vis Aot B9, 58
1o} A= A o B sl AE(slityE AHEEHA]
T FAAA7 AES B3 AN IAHoN nE
EXL AL 4 9t} o]# W39 monochromator 7} F41
monochromatoro]t}. o]} 28 /i d-& AFR-EHH Fe] F&
2R filteringl] <& Tt FEA S 4E F 8l
AYZA A = 2238 4L & Uk o] Ml i
Bals E/SE=1000 359 A $al5oz A AEE
ofe thal EL FEREAS 25 AAHAY. o] Wl
E4te] FAA 23t MCDAES & & e 4
2ol AR AFEA S ARSAM A& FBAAM &
Ao 4 ZH wAe] $& ZARIEA o]d it &
FARe] FUHEEE FFFo2A B EXE AT
B A} 53380) 73 A 9 (PEEM; Photo Emission Electron
Microscopy)& == & o o]t}

o] yjgiele] Aleke ths ¥ 8% 2t}

s

I

o
i

I CTR R
o
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3;:
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ool pd oo ¥ X x> Hodm me &2

[ [ ' Ao

ol
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4.2 U7 undulator %|2}0!

el e shddArE AR A=R
EEZ]"“ RES A o WEs e RS o] 3 WIS
Ack. WAFRE o] &3t e A F 53| Fd A Yol 87
9 o) 4} A=X| (insertion device)2til A= wel AR +
Z)Ql AAre] whgko] M 2 walshe AHAe] & AAlshd b
Ate EERRY AELFS 3 H1 A7\ dEHe
Aol M2 F3Eo 723 AT g A €t o] ), PApge]
MRS 7R E 7S Bl et ofF Ae AI71E Zed
ol EAE Ze AYUFAE undulatorgtil dtaL, WARFo]

RS 7R @8 259 AYAANE wigglergtn Pt

¥ 8. 78 waqle] dAMYG

Energy range  200~1000 eV
Resolving power >1000
Flux >10" photons/sec
Beam size 1mm (H)x0.5 mm (V)
Stability Beam $]x] <0.05 mm, Photon energy <0.1eV
Gratings ;st grating for 200~1000 eV range,

nd grating is optional for different energy range
Scan mode XAS mode (photon energy < H3hH)
Control Feedback to source instability




8 9. 1B3 Wkl ARE pattem. BE 1YL WA

o =324 & F PMMAZ S AAT Holl de 57

a2 29e ZETIATFAA AFE F7] Temd U7
undulatorg 291 Ao|v, o] )7} H el A oA e
WARe] A71E 2 19 B e, FARMel o 3 WALgo
vl ate] 10008 o /Fe] ¥ & Ztett o] AdAX = dA A
2 el BAE it

U7 undulator25-8] U0 & WAlL-g o] £3 Zx oz #A4
e d2le nid £33 B3 3 dnd 4S9
sle] A= 3 it} o] Hlzleld] Ax]E monochromators &
HIHAARNE A3 20~2000 eV IR F G} thate] of
U]l wet 4000~10000 B =0 23 F(EREyS Azt B
2 33 gich %, £33 48] Ao BEE 3l BFE
A& ol A oF 10" (photons/sec/0.1% band width) 3 To]t}.

o| #lg}ololl &= Fresnel Zone plateE o] 8§35t} ctalstg 2 A
0.1ume] =712 Y&t A|RE ZAIHA Al5e] $X] 9
gl whe A she B FE S e 2%
BAZA EAE HEE E 5 UAES AU

4.3 LIGA g|z}ol

LIGA<= Lithography 71&-& ©| &3t Fu|A| 7| AR Folut
2y A7) 59 AW, Ee 48 AXE AZse A
< It} LIGAZA & XA FARPH]of) ofs) 34 ub
A AAE AlASE0] PMMA 5 photo-resistel] X-A-& FAp
ate) Y3t pattene] ARIE HolM AMda T, 121 4
7+ AL AN 228 = Aglolth. LIGAZA £ WAt
Bg o] gdt oAy HYL -B(Exposure)doltt.
lithographyol] v]&led A2tE = A8 & 7|AA Zx7) &
TFgol met 2 FAZ FY pm~4 mm P2 FAof &
t}. o] Zgell e XA Fo] 875 e ol FAL &b
o] A|22 @A FAo| photo-resistE & Aol 7Hx| FHE 4
ofof &) wj&el}.,

F g PMMAZo[o 57} oF 100 um A Eolh S50 TR B4
%Zol5) S77} oF 140 ume] .

Heiele] 1A E7] Aol 1B3 Hl2RlE o] &3l 228 A
et AE S A 19 99} 2 Bk AAE AFEA
o 2l A48 729 FAE o 140 umul A zE Az}
F 7P FAE AL < 300 um A =it

LIGA 332 939 ndux AHEE 48 ¢ e
LIGA A& ygle] @A HddFeoln o] WHAE o] &3l
% 1em B = FA2] 2474 A Fo] 7hsstAl €.

5. WAlZal B 49

o ASolN AFY 4YE ool o) WL T 5
£ F¥o] oln} X4 & o] &3 HAALEY Rolth. XA

X2

XA 4ol A48 5 U & 0 FL Y9 3= 7%
A 2 Aoln, nZ& B2 ARFAXE o2 g AHol
A A= ARE du e Aoz gelA o

A EoA AFE uiel o] WALRIIE7|E shuel o]
™ o] B F& olfdte AFAA, 22 FYozRY
ARFANR F& =&ty &0 BA 7hgstd F e
ol B2 B37|ed FeE-Fo| WA it $41 Hlz
UE Ao RE WA HA WEH e B2 J&AY filt-
ering, ¥4, & 729 WAL 939 HHEAHA, AL,
Fresnel zone plate, crystal, Be window 5o} AF&-E =] X-A
F99] Yol 7 #3S 7M1 Y& ¥ ol FrEFol
Yol 2 QAL 3¢ WALEo] v W] o ALEHe
Aol HHAA 5-& Fado] Azl HHA A9 90xo
7W7HE QA 73 WA YYAKgrazing incidence)3h o 24
Fagh Batgs A3 ot oA o] {E W] WA At
&5 BetAAte astigmatism®) FFE vl§ ZA Bm gle
W, 340 T Ar)d) st £4 v~ vje] A7)0 T
dte Bzt 2adn. £, WAlRe e Al #ta
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Aol 9 FUR7E FE3] AHEEE Axpe MES do
ek ol &gk o] R e ALY S8 AL3EE iz} o}
A3 d ol vlsted duhg & JhgEn AR 9 FRESE a2

Izl A8 7)ot dheA] & s Fut.

A Rl AMRE e Farts Ao ARZ|7L 24 B
AAMEA G dF cystal Aelstn BE $d=n 9o
A2 B AAAGL WALA L UIRE 71| g1 A4
7t 2 BHoly R o] Wol AMEEHRlon, FUF A
o] B geln) g 790l EejAdA o] A £ (toroidal mirror)
ol AHgH sttt T}, HAEE o) &t HuEAR S
AiA = + um o|3te] 22 A& F&o] QT HY o] & 93
Ae FHRTE B9E F vFHe] 87HY, dalo g
Hlg 7o 2 XA QA 87E e 279 F4S A
= A9 B7bgsith ol & s d3l] Y8 AT SN PBate
<5 7HEsle A ’4753] HoZH 1344 vl

T Woltt. oA HHe 7hgo] vjwA fo
Ao g4 8 (elastic bendlng)O} L HES F A o]
° Holtt. 25 A ARl AL4-d Fetaxt
sl Brbed 4o Aotk e, 8 )
FE3] o] Fold 5 I & Aol o] JgdiE

54 A= esA T TR dojA e F
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g do] 87HE FAAANE BB & e AAIeo] »A
87E Aoltt. &, Bl £ BE4E AsME 33 ¢
o MEE F3E F e AAIee BFo. A, xF
7HE71QTed e Fate WY A A@ Aol
§lo1A oj2igo] mad AT Mt Yo AldS M 7
Yl H4e Fej 2 fA1E Roloh

6.3d B

FETHE7IATAE 19959 98 e it o] &RISANA Al
Aol FNEAT 2719 7HEEd 274] ®elelo] oAl & 870
2 FAEo] ol o] &3t Be, 33, A8, A, AT T
o2 e A7t &8d 73 Folut. o] e dA 7}
T RIS 543 o] & o] g3l YPH d¥ A7F
HE A8 B3 dA A4 39 Wald EAx ke
8] 270 A7)l AlE AE AHEL ZTPIEUIEAT
LA e AEe) 33 R Ed Bt TET) o

FAE o) ExEY 870 837 A mid 37 Fx9
Wl s AEASAA AFTY dFoinl, 71ZAA
o A FH MZE Al A-o] o] &9 B 8 T7E ZRA
831831 3}



