JAERI-Research
94-032

LiTaO: RO X 1= & 3 T

BB AE - R B R - P E KITRA

BHERFHHREPRR
Japan Atomic Energy Research Institute




FroHE— g, ARBETARRAPRERCOTIL Ty I RMEETT.

AFofobit, HRERTHFRMEMERIERELER (F319-11 KHEEHIMA R
HWiAY BT, BHLUBL (7S, o, Do BRIEART HLLESER 2
(TF319-11 HEBHBE SN DAE T RN THEBCLZERMA 2 B4 -1
BN ET,

This report is issued irregularly.
Inquiries about availability of the reports should be addressed te Information Division,
Department of Technical Information, Japan Atomic Energy Research Institute, Tokal-

mura, Naka-gun, Ibaraki-ken 319-11, Japan.

© Japan Atomic Energy Research Institute, 1994

W RAEIT HAEF R
)] B HEFAEM—ER



JAERI—Research 94—032

LiTa0 &M D X X 5 5F(h

B AR EF AR AR RS AR E
gy FE-EE OFEC - HE KR
FH BET - KEF X

(19944E108 7 BT

6.21 keVOLRNF-%EW D H UBHBEILFERFLALDIBYUF LI FL—}
(LiTal) R OERMEIZHONT, BHEXBEEROCTHEETT - 12, FElE, SV IEH X&
FESS T4 —, EFEERBICEDIToTi. FORKE HRIATV 2844 (SAW (Surface
Acoustic Wave) gradefst) Tii. EFREHBOLEEIBOHD, FERKRIMTRIES
OEHHFEEL, BEBREIAFEFLELTHELIRLI SIS o1, L L, #aEiT{bF
M A U ETEBOLEAFEMOKL &, EADOHHEHEEIIEDL DAL, FHIFA5
BEEOHBNELN., BEBKIAERTFLLTAESGFATES LG0T

BARBREFHPFER : T319-11 RREMBAEBEH AT FEMR2-4
* HREAKFELFER



JAERI—Research 94—032

Characterization of Lithium Tantalate Crystals by X-rays
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Dapartment of Synchrotron Radiation Facility Project
Japan Atomié Energy Research Institute
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(Received October 7, 1994)

Lithium tantalate (LiTa0:) crystals can give a nuclear resonant scattering
with a very narrow energy resolution at 6.2 keV and has become available to be
an optical device. X-ray experiments were carried out on the crystals by taking
Laue photographs and X-ray topographs, and measuring rocking curves with the use
of Synchrotron Radiation. SAW (Surface Acoustic Wave) grade crystals are shown
about 40 arcsec in FWHM of rocking curve, including lets of strain, and being
not suitable for the optical device. After chemical etching on the crystals,
X-ray photographs show there small area of about 5 arcsec in FWHM., These are

available as the optical device.

Keywords: Lithium Tantalate (LiTa0s) , Mbssbauer, Topography, Tantalum,
Rocking Curve, Etching, Nuclear Resonant Scattering,

Synchrotron Radiation
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2. = 7
2.1 B

HIE BF T B B LiTaOs 55 & 13, §% EREEF (O SAW (Surface Acoustic Wave) TS AR
IN—ELTEEZT L ERFIN T B Emz AV, 30-0)-cut (Y-cut). (11-0)-cut
(X-cut). m1mmn®3ﬁﬁﬁcwwﬁﬂﬁ%ﬁoto%ﬁ%ﬁﬁfi@%nﬁmmhqmm
TH b, LiTaOERIE#E 2 IIRT LI, RCIBL 1 2=y ) U Fv AT 61E,
& & VIR 6 1. &*ﬁ%6@f%ﬂéﬂéﬁﬁﬁ&ﬁ%f%émoﬂmcmbtm@
DHREEEICIITRT, SR E ﬁ%é%%bfkb\ﬁﬁfi%ﬁbﬂ%@ﬁé E L
rERESR o T, - -

B L7 E OGS, $30000TESI L B WEMESEEATWEDLTH N FF
BEIR AV A A LT VRV, FOHEREEICE, WEICERT 5FERITEF L
T DA D, EAEEOTERICE LARTEEOELATR)EL LD, EFL
B (TvFUr) RHiLI. Ly F v IERICE, 7y bkELEBROBSER 1:1)
BREG, A— R~y L—THET, 115C~120CHIRET 3~ 4 BT » 72,

T

22 TSI EBEE

M. RO AERTLCOTE v IEERREL: (B1) o S TAT
LSRR 40KV, 20mA TRTIOA F7 4 s (Type57: BAFZT A F) (210075
B LT, T LERELEY T, SEEIERC, Fy PLRIFCITHN TR 2,

23 XHNEFS 7B I UHITRERE

WEIE XA B R, B L BT - MATUERRIEE, KA T —
?BVMmemmtﬁwfﬁotoC@E—V?%V@\X%b—7U77W®§%
BEEAEICEETS S, LD A XEPEY) & ¥ A IR (Superconducting Vertical
Wigeler) %M 7mE— AT A v Thh, BL-14BIZBIT 2 HIFEDHATICRE EEA Ry BT
L@ 2R, EBETY VA LAOBES L, REAELHTROMERTHELY ¥ 7S
vFE—F (BAY YAV YR I 50mA) TiTW, RELEEHEL CHRII2WTEY
NFNYTFE-R (BRI ALYE 1350mA) 128> TiT2 75

HEEBOEEYE 3 @), () IR T T2, FREBYE 4@ (XBEIETTT)
@4 by (EFFEERER) . B4 () (RITEH &) WET, BEtEE R v F AL
Si(111) ZFE&F/ 70 A—=F Tk L. Sl dE4dFiA v b ( Fankuchen-cut) €./ 7
O % — & i & BEEF 2T, pOAFKOFFEEBOFEERICAS LI, FKaD
EBIIEAOMm +—FAEEE L, FOFEICEPINKRILSBE A TIT o720 ASED
BREIE. ASTHEIC L LASEEME CERB S AR Y A 3 FEPLHELT 4 XiRE, 90ET
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MICEBLZNa(T) VY Fl—Yaraorsy—BwCHEL, @ERAKLoEEL
Lize BREEIIA) Yy F—3 3y 79y PEETICL, TH25 30mm DHFEZH.L
FLTETF+ 10mm (8 20mm) . A5 £20mm (¥8 40mm) OFEEFEFM L7z, 7 v ME
DELL3IFBOEHEIZIOVT, BIEEE L RLIITT, FHEREFETH I Y b T/ 7
OX—#%—DRINERET ARG, FUHFE/ 207 —DT7 5 v FALEAS
EBNTS oy FRRITIZEL(TATD, Ty 40O LIRMGE (L1:1.0613A, L2:1.1137
A, L3:1.2553A) 2 FBELTHRE L. BHESRLELT, PRI ITHRMEICIXHET 1V A
(H80 . EFT74NWA) BIUEFIOAFT7 404 (TypesT . OFRFEIUA F) 2Hw
s

A EE HEOBTE., PR 7HRE LALEERETT Y ([E4@p) | Bl
ENal(Th ¥ v FL—aramry—wflvi, EdFA v b SN/zSikE sk & SR &
O, FREES CRIBEORE 2 AFRICEET A Y v b AR & HIRHE Of 5 T
HIE LT 510, MUBEETOKREOE—ME2FAEL20, X#HEE— A% Imm X Imm
CED . BRSO KENTIIESmm DEEPEE L AL Ty F v Sh - TrElE
L. Ov Xy Fh—707a774)veEFONEED SRR OKE ST &5 L.

FEEFEHOREEL, B4 @QIRLAZIICEEERFBLANTAZEICLD, &
Bz L DEHF S ALEE ) TR WEORET XHEE > el 72,
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3. & LS8
3.1 FEALEET

(1} (30-0)-cut #5

B 1@icG0-0-cut RN TV LEERRT, ARy MILEB)RBLREIAOLNT,
BREMIZE(, 2y PARIFIZITOR T,

I 1.081 A (11.47 keV) 12 THISE L72 LiTaO; EED (60-0) N T v X v 77— 7%
ME5IIRT, Oy F v yA—7OXERET, TEHERICBTHIRED 4.9 3T L 80
LB, SO AL VE— b IRBHALBRICE2Y -8R b0, A1V E-
y (OFD) EFIHE T8, 25, A0RBNERI THRELLXR AT VBRI
61T, 258, AOTPEEN PRI TR PN RIEEMEICML T 5, EO PRSI TERD
BEALE AT CEPINBERLLTEY, EASERICL /I VY MEE
LT W ABTFPENT VWA, /7. 2792 & ANBT D5, B A RIRTEA T
WB I LA o T,

(2) (11-0)-cut &5

1 (0)b2(11-0)-cut DT T TEERR T (30-0)-cut &8 & FARIC AR v MZLD
DRBAMTE LT, BEELR . Ay P RFIITHOR TN,

P 1135 A (10.92 keV) 12 THIE L72 LiTaOy R0 4-0EOU v 7 h—T%
M7I0RT, UvdF vy h—7ORERT, BEEECBTLHRED 547U 115
HhHh, SHITAAYE— P 35F, 85B, 127 WEALBITICY TE- RS
Nt AA V=0 b TE— 2 DFNFNOBHTRELICXM IR 7 7ERE 8
7B T o (30-0)-cut Sk E [FREIC, OB THRESNL MRS T IEEILLE (DI Ty
sHEBELND, Lrbs Ty s THELNERTICDBER{LFACNL,

(3) (01-2)-cut 54

1 (c)iT(01- 2)-cut B DT T TEHEZRT , (30-0)-cut #idk & FIRIZAKR v LA
D RBATELNT, MRS TERTRAE) EOKBOVAERMEIR, Iy PDEY
IZ3Th LTIz,

WEE 1162 A (10.67 keV) = THIE L 72 LiTaOs FE&E D (04-8) OO v F /A~ T %
HOKET. Oy ¥ vyh— 7TORMERIT., TLBRIIBIHHRMED 5.6 BT L 83
BTH)., S5ICAAYE—sb 120 BEAZZFTCE E— 7R 5172, (30-0)-cut
SEH 110 cut fig & BB E, WEMEERKR LTI 7 74V ERL T ALY, H 1
0ITRLA RS T 7EETIZ, (30-0)-cut HEE (11 0)-cut #idh & FREIT, FHIZ D
Ba2s Ty s HRLNATVE, THEPSEEFRENIELPLEATVS I ENT
Mol
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(4) ABEOEEE

P IZ B V72 LiTaOy &0 T, FE IRINTWA LT, (30-0)-cut FE I D
“REEORELVL, BENLVWERCIBw TH—2EESR O A, FIT, BAEE
TOELOE—BER<L -0, XEYX—A2EELR2PLTyF 7 A—-T%HEL.
Oy F 2 FH—T0707 74 NVEFOREERIOERM LRI Lz, EFAATOT Y F
V=T ERKL LIRT, DX RMPEREOU Y F L I TR RZo PR L
TBIEY —2i3BEL i, FOBFRCBVTLEEREIBLFOHIH 7, &
DEIZFEEHTOEALrRALTHD, O L LHEIZEIHV: LiTaOs #& i3 &yl
ZELHHY ., TP ERESTENI EFATRBI N,

32 RELER

BEA L7 T OMEREEIL. #3000HERIC L2 ETES SN T EDATHNY,
FEHICACELESB SN TRV, 2072 O#EEREICE., WBIIERT 2FEADIRT
LTV B D & 7 20 (ny Fv 7)) #iTo7z.

(1) (30-0)-cut &4

WE 1.080 A (11.48 keV) 1T THIE L7z LiTaOs £ & D (60-0) HO Oy F 74 —T%
E120Ft, Tvdryrad3 a8 (M5) W7o—Fek&aY—osThotzns, T
FUF B LB TER]L 205325200 -2 %00y F v /A THELN, A
A7 E—2 (0F) EFI2bL 298, 135, 48, 6., 205, BHENLHITHE
HLXB RS 7EERNL 3R T, 0, M1 2BV THRIBEDARE VY —
52 % LB A SRR (0.6mmX3mm) I CT v ¥ 7 A — TR HEE L7, Bl 4105
L7230, B{EIESS LiTaOy S OFSH I BT A BEREICEVH4POFEITRT S
Uy oa—T70 8060, O, BRETILS - AEADI Y F U IITLNE
DB, meEEE (IFEW) BB EZEZONDL, MOEIZDWTH, UTIEmR
T LA LERIBONT VD,

(2) (11-0)-cut &5

WBE 1134 A (10.93keV) (2 THEL7: LiTaO; # &0 (4-0) ENT Y ¥ ¥ 7 A —T%
B15i0%3,. (60-0EEEMIC, TyFy e 428 (MW7) B7a—FheRektE-
STl TyF IR LABRTIREAL DL IRIID Y- 200y X YT A —
THIEBES NS, AL Y= (OF) EFIhs 38, 45, 1670, 368, 478, 865,
ROFBEN S CRELA-XB M7 7EERE]L 6 10RT, A Y E—2 b 358,
AFOBFIL, FRENAL Y=V DREGOBEDHFTH b, £/, M1 5IIBVT
BLBEOK S VWY — 2 %R LB % §I RS 06mmX3mm) (2 CO y ¥ 7 AT %
WIsE L 75 R. (30-0)-cut K53 & FIHEIC. HMEIE) LiTa0; R0 H R BT 2 HRE
CREWEABOFEECATF Oy F -7 (ML T7) PRELRT,
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(3) (01-2)-cut &5

EE 1.162 A (10.65 keV) IZ Tl L7z LiTaO; E& D (04-8) EOU Yy ¥V A —T %
{1 8IC5T. (60-0)EEEHIIL, mvFrr/ed AR (H9) 70— FTRazE—
B TChafd, ZyvFry i LABETRE1IIDL)It20— s eHEoUuyF 70
THELNT, A4 YE—F (0F) EFIHL-105F, 588, 148Fp, 205%5, B
NPEFTREL-XBE RS 7EERE ] 9RT, T2, H1 8B TRbHEE
DFE WY — & FR LB % R (0.6mmX3mm) (2T 0 v ¥ ¥ A - T REELL
BEE. 30 (30-0)-cut FE E FRRIC, HMEES LiTa; EEOBEFER BT 2 ERMEC
W s OBy Ry —T7 (K2 0) PELN

(4) X B AT
& ElEE O FMEORE YT o7 B4R LT, FERERA v b SiFg &
XA REEE TS ESe0REL, BRI LEERERTITIEEY X
B 7, AR ABEREARE, FAENELOBESLEFIIB VT, (30-0)-cutk
21348%. (11-0)-cut #5:1352%, (01-2)-cut FEFH62% TH L DA L, BEFHRIT TN
BRI, 28%. 3% TH o720 DE 1, (30-0)-cuths ST HEREDA6%, (11-0)-cut 75 &1L
WIAED54%. (01-2)-cut R IZHABEOOREE L PELA TRV, JOBRLELED

FELiCERETELEEALN S,

PEot ik, BEEHI Ly F V72T ILICED), EEFERITIVEESERN
B a T, T, FOERIIMEBHEERICLELRZNES (1mm X lmmT2E)
AR TEAT EFGd ol LAL, ®13, K16, H19 IR LI RS T TER
CELNE LS, BREEECEAVEEROBSASEREINTB ) TEREZLEE
VBV, 37 X BRI EOS0%~T0%IRE L AEO N Tk, 207cH. L)
ELIIF VR PR TAI LI LETH L,
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4. #& e

HEE STV D SAW grade #5 R CIIREIEAT40HIH Y, FARKIEEHIZEIE D
FHRER LN, BMEBHENLFETFLELTHEL AW L8007z, L L, M\
T2 s i | REFENTELZBFRIBR LD, BEAODAELEEIILLD T
s, REED S PREOEESEbIL, HHREEAERFLLTESFATEZSS
LEShat, AEE. Ty F U RTonERYHVD I EIC L ) BABRHELOEE S
T TH b, T/, SHLEELIEVESZOERLLETH S,

A 32

EBIIH), EBRAF— ¥ s VEBLYETHIPHE L (BLi Ny PRFH
AT e EEE S ICERATF— T 3 Y REREBIOVWTAREIHMEZEDD £

-z
HE -

ERBENALET, I, LTaOy SEDT v F /L TWRZET L (R
TR RS - BB I, 250N LiTaO; &I 2 HELBE TR

ST L, [ BAEKELcEH LI,

()

(2

(3}
(4)

(5)
(6}
(M
(8)

z % X W

A. 1. Chechin, N. V. Andronova, M. V. Zelepukhin, A. N. Artemev, E. P. Stepanov; JETP
Lett. 37(11), 633-636 (1983)

E. E. Apl, T. M. Mooney, T. Teollner, W. Sturhn, E. Witthoff, R. Rohlsberger, E.
Gerdau, H. Homma, M. Kentjana; Phys. Rev. Lett. 70, 3351-3354 (1993)

W. Sturhahn, E.Gerdau, S.Boerger; Hyp. Int. 58, 2483-2488 (1991)

C. K. Suzuki, Y. Yoda, X. W. Zhang, H. Sugiyama, K. Izumi, T. Ishikawa, M. Ando, H.
Takei, T. Harami, H. Ohno, S. Kikuta; Hyp. Int. (1994} (submitted)

~S. C. Abrahams and J. L. Berndtein, J. Phys. Chem. Solids, Vol.28, 1685-1692, (1967}

data from a catalogue of "Toshiba specification for LiTaO wafer”

Hideo Kitamura, Insertion Device Handbook 1990 Photon Factory, (1990)

Hideo Kitamura, Synchrotron Radiation Calculation Program for PC98** Ver.2.3 (Oct.21,
1993)
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4. &5 BT

HE STV A SAW grade ¥ & TIIEMEIRAT40 B L H Y . TLERKETMTEELD
EARADFREON, BEBHELEZETFELTHIELA W ER G o7z, LAL, Fé& i
AN E L BEEFENELBFPRIBR LD, BEAOHIFELBEEIIELD T
s, EETEAT S WREOEESHLN, SHEBHERERFLLTRAMATEIAS
Lo, AL, T F v S B ToERERCA I EIC L D BARHELOEER S
HEETH DB, T/, BLIIERIACVESEOERILETH 5,

£

3t &

BilH), ERAT—V 3 VELETHLIEHE L (BT AT -HHFH

SRS EREDR) ICRERA T — Y a v REREBII OV THRERIHEZEDLY £

Li-Z
BHE -

YRBHAS LT, $7n, LiTaO BEDI v F Y /e LT wE 5T L (BR)
BT RN R - BB, 25 N LiTa0; &8I 2 BB LB R 1E

&F L7z, B - AERELICERH LT T,

(1)

(25

(3)
4)

(5)
(6
(M
(8)

z % X W

A. L. Chechin, N. V. Andronova, M. V. Zelepukhin, A. N. Artemev, E. P. Stepanov; JETP
Lett. 37(11), 633-636 (1983)

E. E. Apl, T. M. Mooney, T. Teollner, W. Sturhn, E. Witthoff, R. Rohisberger, E.
Gerdau, H. Homma, M. Kentjana; Phys. Rev. Lett. 70, 3351-3354 {1993)

W. Sturhahn, E.Gerdau, S.Boerger; Hyp. Int. 58, 2483-2488 (1991)

C. K. Suzuki, Y. Yoda, X. W. Zhang, H. Sugiyama, K. Izumi, T. Ishikawa, M. Ando, H.
Takei, T. Harami, H. Ohno, S. Kikuta; Hyp. Int. (1994} (submitted)

~S. C. Abrahams and J. L. Berndtein, J. Phys. Chem. Solids, Vol.28, 1685-1692, (1967)

data from a catalogue of "Toshiba specification for LiTaO wafer”

Hideo Kitamura, Insertion Device Handbook 1990 Photon Factory, (1990)

Hideo Kitamura, Synchrotron Radiation Calculation Program for PC98%* Ver.2.3 (Oct.21,
1993)
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4. ¥ i

THER S LTV B SAW grade #5 & TIIRMEEIT40 B L H Y, TLHEKEEEELD
ERPE LN, BEBHANEETFTELTHLE L AV ERGhol, LML, &&iZ
AP S BEFEOTZLBPRIBR LWL, BADODAELBEILHY I
7S, REIEDS S BREOEESEHbIL, SABHEAERT L LTHRGSFIRTEALAZ
EES T, AL, Ty F U RIT o ERETHAVAI LI LY BARHEORRER S
TiETh D, T/7, SHLUERIEVEEOERLLETH 5,

At ¥

LA, EBATF -3 VIENETHIFHE L (BT ANVF-EFH
FRATEERE D) ICIEERAF— T a3 v REREBIIODWTAELIME2BEDN £

[ A

LRBHEWLET, I, LTay &RD Ty FroelTen7Zs s Lz (5R)

WY - ETEEMEEAS - BB K, 250K LTag; H&ICET 2 FEBEETH
ST LA, B - BEEREDCEH A LT

(M

(2

3
4)

(5)
(6)
(7
(8)

£ % X ®

A. 1. Chechin, N. V. Andronova, M. V. Zelepukhin, A. N. Artemev, E. P. Stepanov; JETP
Lett. 37(11), 633-636 (1983)

E. E. Apl, T. M. Mooney, T. Teollner, W. Sturhn, E. Witthoff, R. Rohlsberger, E.
Gerdau, H. Homma, M. Kentjana; Phys. Rev. Lett. 70, 3351-3354 (1993)

W. Sturhahn, E.Gerdau, S.Boerger; Hyp. Int. 58, 2483-2488 (1991)

C. K. Suzuki, Y. Yoda, X. W. Zhang, H. Sugiyama, K. Izumi, T. Ishikawa, M. Ando, H.
Takei, T. Harami, H. Ohno, S. Kikuta; Hyp. Int. (1994) (submitted)

S. C. Abrahams and J. L. Berndtein, J. Phys. Chem. Solids, Vol.28, 1685-1692, (1967)
data from a catalogue of "Toshiba specification for LiTaOy wafer”

Hideo Kitamura, Insertion Device Handbook 1990 Photon Factory, (1990)

Hideo Kitamura, Synchrotron Radiation Calculation Program for PC98** Ver.2.3 (Oct.21,
1993)
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£1 ARNIT i
Energy Mossbauer Energy Mossbauer Energy Mossbauer Energy Mossbauer
(keV) Nuclei {keV) Nuclei {keV) Nuclei (keV} Nuclei
6.21 181T3 43.84 lelpy 73.08 193]¢ 81.0 133Cs
8.42 169Tm 44.7 238y 73.39 164Dy 81.99 1545 m
9.3 83Kr 46.48 183w 74.57 161Dy 82.1 176Yb
12.9 133Ba 49.8 232Th 75.3 160Gd 82.35 1911y
14.41 57Fe 57.60 127] 76.5 174y 83.37 153Ey
21.55 IS1Ey 58.0 159Tb 75.89 171yb 84.0 243Am
22.5 1498m 59.54 237Np 77.34 1944y 84.20 231pa
23.875 1198 60.02 135Gd 78.7 172yb 84.26 170Yb
26.79 161Dy 64.0 157Gd 79.3 170y 86.54 155Gd
27.75 1291 66.74 171yb 79.32 L67Er 86.79 160Dy
29.4 K 67.03 73Ge 79.51 1583Gd 88.36 176Hf
33.48 | 125Te ﬁ 67.25 | 145Nd | 79.80 | 68Er | 8898 | 156Gd
36.22 18905 67.40 SINi 80.16 131Xe
37.15 1215p 69.59 1890s 80.56 166Er
39.58 | 129Xe || 725 145N 80.7 162Dy
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#2 LiTal. R OERME

Space Group
R3c

Lattice Parameters (hexagonal indication)
a=5.15428 A
c=13.78351 A

Number of Atoms in a Unit Cell

Li:

Ta:
O:

6
6
18

Atomic Positions
Li: 6a

I 2

(O O Z) (0 0, 2+Z) (§, §,

(FS]] )

+Z),

Ta: 6a
0.0.0, ©.0, H, (3 2, %),
G539 G5 :15) G35t

O: 18b
(x’ y: Z)’ ('Y& X'Y1 Z)’ (Y‘X, -X, Z)a

1
)

('ya -X, l+z) (K X'yv ';L+Z) (Y'X y l-}'Z)
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{x 3,,y+ += ) (y+ xy+3 z+ ), (yx+3,

3 ¥

2 1 I

(—y+—, -X+5 —+z+§), (x+§, x—y+§,
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X+
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#3 RE#EROLE
Crystal Cut Y-cut X-cut
. . 01-2)
Crystal Orientation (30-0) (11-0) .
32.9 rotated Y-cut
Orientation Flat Z-cut 22.2° totated Y-cut | 123" rotated Y-cut |

i
i

Diameter, Thickness

75mm ¢ ,

3.0mm7T

Surface Quality D
2)
3)
Crystal Quality D
2)

Mirror polished for high yield photo fabrication of SAW devices.
Both side surface roughness ---> GC #2000 or 3000 lapped.

No visible scratches, pits, pores and inclusions.

"SAW grade" single crystal with single domain.

Curie temperature variations are within 605°C+ 3°C
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®4 EREERE-K

(30-0)-cut (11:0)-cut (01-2)-cut
Sample Crystal
before* after* before* after* before* after*
Wavelength (A) 1.081 1.080 1.135 1.134 1.162 1.164
Energy (keV) 11.469 11.480 10.924 10.933 10.670 10.652
Si
Diffraction Plane 117 800 440
d space (A) 0.76036 0.67876 0.95599
Glancing Angle (" ) 1.989 1.936 1.993 1.616 1.983 2.238
Bragg Angle (" ) 45.303 45.250 56.729 56.652 37.248 37.502
b 0.0347 0.0337 0.0374 0.0359 0.0363 0.0409
Magnetude (=1/b) 28.80 29.59 26.76 27.844 27.56 24.45
LiTaO4
Diffraction Plane 600 440 048
dspace (A) 0.74396 0.64429 0.93663
Bragg Angle (" ) 46.596 46.539 61.742 61.647 38.339 38.417

¥ before: before etching,

after: after etching




e A T G e e e S S N S SR R S

JABERI—Research 94—032

(a) (30-0)@ {c) (01-2)0

1 LiTal:HERo¥EI>vLE5E
g AT v XEERE EVA0kY, 20mA

WT104 iR, EEMRER

b) (11-0)@E



Brilliance
(photons/sec/mm?*/mrad*/0.1%B.W.)

[a—

—
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SR Spectrum at BL-14B

Multibanch Mode
14VW DATA

03 ?
o' h
i0° _
E VWild 3
. E=2.5GeV, I=_300mA
107 - 2% coupling -
105 1 llllli 1 AL lllli A L i1 1 ll_li 1 Al L i lllli 1 H L1 1 11
0.01 0.1 1 10 100 1000
Energy(keV)
X2 BL-14Bic& i AT ABMBERANZ b
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(a) BB v FH, XBIRT T 7 —&E

(b) MRV T—F LB AT L

3 EBREEOEHE
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Experimental Set-up for X-ray Topography

Nal
detector
Si(111) f
Photon Factory DXM Si erystal
2.5GeV ) -asymmetrical-cut
BL-14B N \ N
(Wiggler) \
; ;
i
& |
L b N
LiTa0O3
crystal PIN detector
X-ray film
(1) XBE bS5 74 —ORE
Experimental Set-up for Measuring Rocking Curve
Nal
detector
Si(111)
Photon Factory DXM Si crystal
2.5GeV asymmetrical-cut
BL-14B NN
(Wiggler)
X-Y shi
shit XY slit
I

LiTaQs3

crystal NaI(T1) Scintillation Counter

(b) EFHBERIRORHE

B4 £ R K &
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Experimental Set-up for Measuring Reflectivity

Nal
detector
Si(111)

Photon Factory DXM Si crystal
2.5GeV asymmetrical-cut
BL-14B

(Wiggier)

= X-Yslit
X-Y slit

X-Y slit

LiTa0s ;
g H NaI(T1) Scintillation Counter
b

X-Y slit E= ==z

I
}
L

-

Nal(T?)
Scintillation
Counter
() XBRIBORE 5

X4 ¥ B BE &



Intensity (a.u.)
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Open area

(Y-cut LiTa0, (600), A=1.081A
before etching

39.Y-cunt

T T T T T T T t T T T T T T T T T T T T T

IV S T

&5

-100 0 100
8 (arcsec)

LiTaOs#& (60 - QYOO v F 7 H— 7

200

300

A=1 081 A(E=11.45 keV), SiFExfFrég R (11TEHEIT)~D AR, 989°
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(1) A4 E—27Hh0-T8HOME, B 4045

(by A4 vE—Z7(E, & 302

(¢) A4y E—2hoBHofiE, &L 405

6 LiTal,sE&60-OED PR 7 7ER
X7 4040 H-80 (BXBEHE7 4/ 4)
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() A4 E—rh 0B OB, BEL . 12057

K6 LiTal#5R%GB0-0)HED bRTS7BE
X740 6 H-80 (BELEHT711LL)



Intensity (a.u.)
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AW
before etching

Lx-cut LiT:«lO3 {440) A=1.135

open area

032

42.X-cut
—T

T

T T T t LIRS SRR B T T T

Lo

57

-100 0

-200

8 (arcsec)

LiTals #5544 - OVEOO v F v 7 —7

A=1.135 A (E=10.92 keV), SiFExi¥ne S (B00HEIHT) ~D A1, 893
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(a) AL v E~2H@, Bk : 305

(b)) AA - LIMOME, B 405

(¢} A4 v E—2Hho8580bg, BN : 405

B8 LiTalsffmi{d4-0O)EOMHT S 7BE
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Vecut LiTa0, (048) k:l.lﬁzﬂ .
before etching
open area | J
46.V.cut
T T T T i' L 'I j I l T T
- L 7
5' L i
« - ]
o - -
L ]
s L. .
d
- - F A
w -
c L
Q -
o
o -
o —
-300 -200 -100 -0 300
8 (arcsec)

X9 LiTal.#&&K 04 -EOOvF A —7
2 =1.162 A(E=10.67 keV), SiFEXi¥rk & (440MmEITT) ~DALGIH 1. 983°
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(8) AME—ho—40BWDOTE, BL:T.5 5

(b) XAV~ {r®, ¥ 105

) A4V E—2h 5238 0fE, B 105

K10 LiTal:#R04-8mEO +ES57EE



)

R

JAERI—Research 94—032

(d) A4 Y E— 2P0 OE, BX: 105

10 LiTa0. &R {04 8)ED +#2'5 7ER



Intensity (a.u.)
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LiTa0, (600} [-6mm]

35.-6mm
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-50 0 50 100
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(3) AL E—7h5 28 8B OME, BX: 105

(h) A vE—2n5—12.800ME, X 104

(0) A4V E—sinG—4 3BOME, BHE: 105

H13 TyFrsELALiTa0SEEED - OEO M5 7
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d) A4S @& B 105

(&) AA Y=o 6HOME, BX: 105

() A4 E-7ho2080ME, BE: 105

13 oF 7% UbiTalBRE0-0EHD FRSS5 7
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(g) AAVE—7hoi3HhoiE, #t: 105

K3 zoFv7%L7liTad k&G0 OYED RIS 7



Intensity (a.u.)

Intensity (a.u.)
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(a) AAvE—Zho -3 200ME, BTk 105

(b) A4 vE—7(IE, B 105

() A4 E— 2 eABOME, B 105

M6 xvFy sk LELITa0 SR OFO RS 5T
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(d) AA v E—-Iho]s. 5HOfE, FEX: 105

AAE— 7535 500 E, & 105

() A4 vE—7hodTHOAE, BX: 1052

Bi6 TvForELLiTalZR&U4-0EDFFS 57T
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(g) A4 vE—shobBbOE, & 105
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(1) A4 v E—7h o100 E, BX : 105
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d) A4 -7 514 DDME, B 105
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