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8 B-BaBO, REMAERI D —AREHILZRHE I, XHRIGRIN—KELR R,
B-BaB.O, AR AT 100 nm AR YIS, BREGDBIN, WIOK B P REL: ZK
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436, ook, 1% BEEJEEE N 1.67+0.005 mm, 2% k5 JEEE R 2.5+0.01 mm, 43058 %
R =16 (mm)?,

AR BRI HE B SE I 2E 51, AT LA BB UR 7E A [ B S 3 A0 b6 R BeRE B BE AT T3,
[BA TSR,

(D) B, A4 S50 7 i AN 3% 3% Hilger-Watts 24 7 il ¥ i) E525 % 8 R A SR E
TR, TR EREZSE <6x107*Torr, JIi b B A S ARk Mk BB IR, AR
0.67ulF, FERHBEN TV, YaIRFAE, HEHFHEUR, BOABNYHESEN 1.8~1.7Torr,
2% BE 5, PRI WE 1,

(2) B B K H AL BT il B Zh i N100 % Seya~Namiaka 1 3 IE A S8 2 25 &
ShE A, (A 1200 g/mm MTE e , TAERF AR B <6x107%Torr, A\ 5571 5§ 4
3% 0.2mm, EHPHRMT 0.1nm, FEHREEN £0.06nm, PG R, 7£ 120nm
% 860nm P B, FRFNRVFHEK UV-VUV LERBER S IO6U (2.5kW), H4EH
W, B 80 A, STENSREN L. Toatm, JOENGRMTa EEMEEELE £0.5% LIK™,
7£ 50 nm % 220 nm ¥ Bt i Bl F§ 35 H Chelsea Instrument Lid. A& %1/EH B.R. V. &
SEW T, U iRk, Bk, BCHL LR A 20,000 V., BB 2KRRBI R )5, B
S RE B, O B BIEHRE Y 1,000V, MK EREERT 1075, 2k
J&, BB EVRERGHEER, RAMNUETE, 8 A8 RNERE(—KkY
10~20 J)BLF-H, 2 UM RIFEE M e, (RIE T L4 RO TR,

(3) RMNFEAEPRXFGH AT K UV-365 B & h. 0l WA E LEEWRT
B-BaB,O, FiA7E 190 nm % 350 nm JEMEN i, HREERLBRFSBMETF, K
Ab, FIB SE W ARRAE RN B T B-BaBOy fhfk I\ 15~90°C 3 B 915 Bl Py Welle 2 3 iy 0% 3%
SRR E AR, ERPFHEBRER <1°C/min, 4§ 5 HIBRF % 80 435,

EHEREWR®

ZROFHRBEAIME LR, BE1P, 55O FKEWRE 175nm F 210 nm H B
FERER, KR n1=10,000 4, JEWFEH T, 5 @ Filil b Iore mbd 78 LA P B
A Ary LR, na=1,000 4, 25 @ KWHRLGHE @ KW HRMEMER Na LR,
MR BT EE &, S REABIER KA T 1910m, 55}, 7 100~175nm ¥ B [F—

Ow (1031.91x2) Crr- - N (955.36x2)
- i(A)

Fig. 1 Photograph of transmission spectrum of 8-BaB;0y
single-crystal in the range from 175nm to 210nm
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BRESIRZLHARIRA4 THEYL SRARAEMEER, NHE, RNEAK
B LiF @ A o AR R, WEEE r
KSR 106 nm F 117 .5nm B-BaB,0,

SRE (2) PERAE AR E G R# B
f) B-BaB.O, & Hh Ry & A E K&, &
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(1] 50

NTFEREAE, HBEREe 5 wavelength(nm)
ERRTZRBRETFTEMHLRR Fig. 2 Transission specirum of S8-BaB;0,
T=(1-R)%xp(—oad), 6)) crystal over the range of 50 nm to 350 nm

AW, BABRKRER, LR NE, ZTRPRMA 00, HNBLEPITF1%. d AHSE
B, RIONAXBH/IAMWFEDEEHLE, #ORNHE TREUEK o,

B 3RETARBEET B-BaBO, @Ml RHH F 75 1 o2, WA EER Av Y
RBER, B3P HRARRER, ENHWRTFE, B'D, - A4 EF % &
HE, MERENIHE, BRHKREEERT TS, FHEBEEREHSRBHNEK,
Bk A RUTHR o HHARSEE, HEXEIGE AT T LR ERE 5% %
BRIERAERT P RBE, ¥ TAFKINER, E—HEFSTFT,

a=A(T)(exp(0/T) — 1)« [(hvy — Eo+k6)?
+exp(8/T)« (hv— Eo—k8)?], )
Hep, TOOBE; Eo MEWHE; 0 AKX PE—IREH(@QRPE-IOET
HEFRE, FRBURZERE: v BASRESR: AD) VEHER, @QREY, 25
hwRRBERBER, B4
XN BRRR N — AT, F
BHRE S FRFRRAE TR
RENST 240, b mE N
XRT Eo, %o AMARGEE
TREFEFIREE P A
[exp(6/T) — 113
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AI#R Py 3 [coth (8/2T) ],
B 3 o'/ 3 ke PR R th
5.0 61 62 63 53 65 56 SEELZAR, RERILUAKE
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Fig. 3 Dependence of a''? on hv at different HAFRIAR, BT H B 7
temperatures for 5-BaB,0, erystals ¥
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“=§ A;(T) + (oxp (0,/T) —1) =2+ [ (kv — Bo+kb;)2+oxp (0;/T) + (hv — Bo—k6,)],
€))
? X SFHEFRA jARRE IAFTFHFS: EHAFEHNEXS@QRNBR, #

@R, o'P~vhy XKAHRRMBLEERCS H)HERM, SQRNMA, HRMAXIYHER
EFETHA, feRl xR TR EEARKHEN AR, (SRR P
A4k | AP/ Py| (ke |AP1/Ps| /| APy/Po| = [exp(8/T) +11/2>1), XEAHETHFHR
BT, ETEEEEFRERASN, BT, 685 RS T L3 b [F 80 2R E
BILRHK, M, BT BB R R B DL Je B T i B AR 1 R (48 v T BB Y 3 BE R IR
BTk AE™ , B5X — BBV DR I s e DR SR B M R IE, W RTRTR, I

2k, =Es—~Eyp, 2k8s=Ep—Epg, - C))
W 0;(j=1, 2, -, O) MMM RE Eo(T), 4R RE L, 5 Eo(T) 6, RN B) R, HHIK
BryEitleR (B 3 LK) SEBMARE ABMRE, Wi, ERERERERIGARER
BANBERE, (0<1i0’em™, E<6.53eV) LEHHMWHRFMBHMIER, #HE
SAIF L, RINEKS B-BaBO MG WHHRE B B ER B FHY —6.5%
107*(eV/K) , ERWBERT Eo=6.240V, 55, WHRH 4,(T) bt j ¥, #1.2~
4.6 HEME AL, BMBEA BRAHER,

Table 1 Values of g, are caleulated from Eq. (4) in which the energy E4, Eu, Eg, :- are
taken from Fig. 3; @, is related to the Debye temperature of the jth phonon. The energy
intervels Eo;(T) between conductive band and valence band correspond to the jth phonon at

different temperatures; and Eo(T) is the average of Ey, at different tempertures

61 ) 83 6y 5 ) Eo Epa oy Eos Fog B E,
(X) _(K) X (& | & | K| E) {(V) | V) [(V) | V) | (8V) [ (V) | (V)

288 197 570 907 1135 | 1463 | 2184 | 6.248 | 6.852 | 6.251 | 6.252 | 6.249 | 6.251 | 6.251

323 202 570 |. 886 1140 | 1474 | 2180 [ 6.229 | 6.225 | 6.226 | 6.225 | 6.226 | 6.226 { 6.226

‘363 192 575 894 1140 | 1480 | 2180 | 6.203 | 6.201 | 6.203 | 6.203 | 6.205 | 6.202 | 6.203

m, 4 #®

(1) fEPKET 188 nm 2 50nm W BTG, B-BaBaO, &t A S o2, B
K EH o KT 10°om™,

(2) B-BaB,O, Fhik7E 190~210(nm) [X [ B Wl £ B B I 00 22 BRIE 38 BRI, X
#9, MR ESSHR/MIRREA ENERL k=0 4 (k HER), ZRT, Wi
KABTF Ho=6.240V ik, 2 IR Ho 7 288K ~363K j 1 5 el Py B IELBF O 5 L P
Yk AE /AT = —6.5% 107%(eV/K),

8) A6 HATFSFT LRBHNE KL RELR, &2 0,—196K(1860m™),
6;=5T0K(8960m™); 6,=894K(621om=3); @,=1188K (790cm™2); @5=14T4K
(10240m™); 0,=2182 K (16160m™), Hik ik RAIm 86 “ML I BT, KL
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Experimental investigation of the intrinsic absorption
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Abstract

In the present paper, the absorption spectra and their temperaiure-dependence of
barium mateborate (8-BaB;0,) crpstals in the wavelength range of UV-VUYV (50 nm ~
850 nm)are reported. The characteristis of the absorption spectra can be well explained
with the theory of the indirect interband transition. The indirect absorption dege of
this crystal is Eo=6.24eV (at room temperature), and the average temperature
coefficient of the indirect band gap is —6.5x107*eV,/K(288K~3863K). The types
and Debye temperatures of the phonons participating in the indirect transition have

also been determined.





