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A high temperature-type compact device for pyroelectric high electric field generation was
assembled with 8 pieces of thin-type LiTaO, or LiNbO; single crystals (10 x 10 x 0.5 mm) stacked
and a ceramic heater. Pyroelectricity-induced X-ray emission behavior from the crystals was
investigated as a function of ambient temperature in the range 300 through 650 K. End-point
energy of continuous X-ray was 28 keV upon heating of stacked thin LiTaOj, crystals from 473 to
650 K. Discharge behaviors at the side of stacked pyroelectric crystals accompanied with X-ray
emission were also discussed.

[Key words] Stacked pyroelectric crystal, LiTaO,, X-ray emission, Temperature dependence,
Discharge

BEIEIEAIRZ Y 2OVIE) F U LR E =4 TR F U LRI Iy J e —2—Z iz
EEGIET NA RAZEYEL, THETORG XD @REETH 2R, D 650 K £ TOMT X #iFeER
BziToTz. 473K 5 650K X T 10*Pa N TIIEAT 2 L RA 28 keV D XA FEAE LTz, FE S B
Fmmo M CIEEEZIIS PV R TR EDR 0 R U C - 7z, JEBH R OIR & B RAIC DV il
L7z.

[(F—7— F] BEREENS, 2220V FU L, XA, IRERENE, RERE

FAMERAR AR AR AR TR R A SIS g =BT -1 T 770-8502
FREE R AR ORI AR G AR SRR TR = E0T -1 T 770-8502 HEEH | t-yamamo@jas.tokushima-u.ac.jp

XERDDES 45 327
Adv. X-Ray. Chem. Anal., Japan 45, pp.327-334 (2014)



el U7 JERBAG SAIC & 2 XBRFEAR B 35 K U2 DIRFEIK AT

1. XC&IC

Brownridge 13 fEEBEMEI CsNO; 0D Hifit i
107 Pa F, 77-300 KDIREZE(L 2525 & T
K20 ke VRREDXFRMFEAT 5 T & 72 19924F
W Uz, SEEBM RO THIC LiTaO; B X
ULiNbO3 (3 EEBFED R E I DF o) —iE
DY, Brownridge DFER 2L L, 2D
FEFA O HLE SR RIS RIS > TR E
NBE KV EE Ot mEESZFIH U7ise
MTbNTET. 2005 FEE TIEE TR EME
Ri TR & UTHIA L X0 B8R Uh
P OFE R X O Z DR bIc BT 2 0
e EIATH N, KE Amptek 415 5 /NI X HFE
EFNA AL LTRME? SNBICESTY
%. 2007 FLUBRIEFAE U Tz @i 2 e o iic
JISHT AN RE I NS KSR, B
FDAF AUHH LIERDH O, <A
OEFE—LFEELTCHHBELENY T 2
EPMAIZY | 1V — RV 3wt R a1
Ol K URHEiZR EAB & LTEITENS.
F T SEBM R FUEME OB N X fRR & LT
WRIT2TOOHEMETERE L TEADBNS
W e LT, ZAROHMERZ S & X
IRF—DE LT, @b FxUF
S Fa—=TENATVy FMEEEB & XTI *
WE—BXUSRENE LT 5T L9, BELt
L2 IS % & XARDFEA T B MR DEE AT
RECHB L BEMREETNTVS

B BRSNS EGFRET S AT
H B ENEDT, BT EOREZ LI ENTERK
ENBEEGZEESOCICICH Uz, S
fil i K2 IR DRER 2 HAR L 72t %8 217> TV
B EEGEINE NS ENENT
OGN RIS T © 5 % T 1% < OFEf)

328

DG EIN TS, 7T X% RGIEEICFI
200, EAME 2GRS TICITbn e NF
YFHYDY T F N & BKERE, X
2 DRI X B X & J — )V 5 KU
A F AN S DERA ABLE 7 8, [E kb
AR LA ZVHE2 Y 2IECHE LT, I
FEEFITHRET SN TS, Sekine HIXEEHD S
KV D B FE 72 [ A it FIN & B C RS2 ik
TEBEGHMBISAERL TS, 1513
—Fl& U THliEIC3 mA—EDBERIHN S &
5, BHMBREK 2 W DER FTAXYDKE
LU, AR VLA TV 70
2 ) — VRIS I E 21T TH D, BER
FITANEE & LRl U CRIEAMIERE X N B IR DO KIE
AL RICRIILTWS. DL IS 3
AR EY) R BE AU SR H T 5 2 &
FETHY, HBATIRENEC Y, BT
BB TR0 T2 DI RSIEER R AT &
RBEINTVS.

BT, LiTaOy & 72 IZLiINbO; £ N T 7 1) 7 %43
B X B T AR ETATR 2 293-318 K D 32 77 JE HADIR
EY A TIVTICEL ENTT U T RS 5 C
EHREE NS, COBRSGIIEERECID
IKRTHECTERIGCHEEREEICE2EDTHD L
REINTED, HMEEERIDATOGHE TS
% DCFH L LT 5 2 EDMEEREN TS, Z
D%, EES EICHRBNCER I NS 5E
S VB 2 BOSIC I O T2 S B 3 S Y
BE0 TlEEw.

BEE TICHE N TV A EBRME 2T
MR TIIRETEH 423 KEETHD, X0@E
IR T O X FFRAEBHR L T, @EGEKIC
BT 2HEHIMmAETH 5. EEME ETERE
N5 mEEG 2 O TBEEROLENR K <17
S IDIERINRIEZFHLTHT ENEELL,

XIRDIRDES 45



T U7 fEdf s K

423 KLA F TR T & BRI mER DI T %0
%%ﬁ?%%%ﬁ%%pﬁﬁnfﬁ%ﬁ@MKi
THETRE R MR A B 2 BE L, XA
iéiﬁk%ﬁ‘@“%*ﬁ%ﬂ‘%ﬁo 1z

2. R ER

21 =EESESREI— Y FERME
TERIRDLiITa0; X 72 1ZLiNbO; Hifd i (Dalian
Keri Optoelectronic Technology Co. Ltd # ; z-
cut; 10 x 10 x 0.5 mm ; FrHiAFEE) 7z /\K(E 4,
773 KE ThI#ARRER Y A 7 at I3 v b —
Z— (RIEESEL MS-1, 10 x 20 mm) I
HEPERX—Z L (D-550, BHEELER) TEE
UZc. fESEMmZESE Lice—2—IF, 25 mm
YR U727 )V R BICE< I L L7 )V
e MLTRUZEHWTHEE L. BVEE
AR IR CHBIAR, 5 Iv T —R—
FicEEL. I3y 7 e —2—, FEERR
BRUBENZES LTIV IR 2 4P EIfE
A A ICF70 75 > P M3 fa Lz i L T
EE L, B2ET T Y — kB EiR i aE e
=y +EEVELE (Fig.l(a). 53w 7
b — & — LR ORI IE LT 7 R LD

T

f F\‘ L|Ta03 10x “O fmm)
thermoecouple
Fig.1 Photos of a high temperature-type compact device for high electric generation with stacked pyroelectric
crystals (a), and the experimental setup for X-ray generation.
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Fig.2 X-ray emission behavior from stacked LiNbOjs single crystals. LiNbOsz: 10 x 10 x 0.5 mm x 8 pieces.

Pressure: 107 Pa.
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Fig.3 Temperature dependences of X-ray emission behavior from stacked LiTaO; single crystals. Applied voltage:
() 0-10-40-12-40-0 V; (b) 0-19-40-0 V. LiTaO5: 10 x 10 x 0.5 mm x 8 pieces. Pressure: 107 Pa.
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Fig.4 X-ray spectrum from stacked LiTaO; single crystals. Pressure: 10~ Pa. Temperature: (a) 473 K — 653 K;

(b) 653 K — cooling.
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Fig.5 X-ray emission experiments upon thermal switching up to 653 K from stacked LiNbO; single crystals.

Pressure: 107 Pa.
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Fig.6 Sporadic discharge at the side of stacked LiTaO4
single crystals upon heating under atmospheric pressure.
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