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Abstract: All-solid-state deep ultraviolet coherent light sources have important applications in frontier sci-
ence, high technology and many other fields. An effective and feasible technical approach is to use commer-
cially available visible and near-infrared all-solid-state lasers as the fundamental frequency light source to
generate a deep ultraviolet laser through cascaded frequency conversion using nonlinear optical crystals. This
paper reviews the research progress of deep ultraviolet nonlinear optical crystals and all-solid-state deep ul-

traviolet coherent light sources. Taking KBBF crystals as the representative example, their discovery, crystal
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growth, corresponding prism-coupled device technology, main optical properties, and ability to generate deep

ultraviolet coherent light are each introduced. It was proven that KBBF crystals are excellent nonlinear optic-

al crystals that can achieve deep ultraviolet laser output through direct frequency doubling. The applications

of deep ultraviolet coherent light sources based on KBBF crystals and prism-coupled technology are dis-

cussed, with special focus given to ultra-high resolution photoelectron spectrometers. Finally, the future dir-

ection of the development of deep ultraviolet nonlinear optical crystals and all-solid-state deep ultraviolet

laser technology are given.
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Tab.1 The properties of common nonlinear optical crystals™!
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Fig. 1 Structure of KBBF crystal

HE, BROIRBE L E Y mEa T
KBBF #oK, JFAERK T AR/, S AR A AL
I K, R A R XTS5 F6 RN, I T 1995 4FTi
7 KBBF A 2 — A~ 0] 38 2 £ 40 7 vk S IR 46
AN TR S A E LMot R0, B
ZAATBESLIE Nd B FHOGAY 7SR5 177.3 nm i

1996 4%, PRBIR B -5 E 40 2 T KBBF /i
PR AT ALV BRI, AR S E, ZER PR B
YA FHAS S0 3, ARA5 T 184.7 nm R £EAME T
gy 1P, FE— YR T 5 KBBF ShRRERS 52 91 Nd 55
FWOCRI S 177.3 nm WPEOCHE . X EE
TR T 4 [ 250G 200 nm AORE S, HESE T
KBBF J&—MREIMEL 2= Ak



432 D

P13 %

32 @miAFEK
FERRA T KBBF @R L 75 1 IR 58 S5 04
PR, B 2201 28 ) — SR A 4K e i i R R
mf . KBBF MR o6 al ik 54, 7T LU )
JEFNE AL PR 7ok 4B K ik . KBBF f
A R B 25 R RRAE B R, WL L TR, B
(Be,BOsF,) ¥y a-b Y- [fil JC B2 4E A1, #4 A% 2 HR 25
¥ o JREAKEE F 7R KB I 55 i e 51 1A
i, [t KBBF HA 1R 38 19 20k 0 1, 76 ik A
K ERIMU ¢ iy A EMER R, — B HRekas
JEEEAE] 1 mm W RR AR R bERE L3R
IR SRR U a-b T T i 25 4 0™ 5, SOC TR AR
(VAU IR 3) EHly) T S L
s AR A A3 AT 38 2o 5 | AR AR SEERY, A
Bl 300 rp AT A0 5 ORI A B o0 AR D) FE ATl b
JE [ R — N KL . KBBF dhiffs —14~
FEIR B A=A 2T 1, A S S AR MEZERE Al 2R
MR STER AR A & itz K. Brbd, H
BRI )4 K KBBF HAER A &%, iX
AR R RS R i A ok 1A KA IRINE . 3X
R B R B R A T R, AR
MR KR, eI 2 a LT/ haik, &
IR RS R TR 8840 1eAh, A A ik
KT ARG T A db AR 2Kt 0 e i do
PRI | N A T i ds AR, T AR A
AR L E 1 AR, DTS T SR 2%
JifE, 2RI 20 4RSS D), SR RIS 50 .
AR B R 2 RN LU AR R R B4R, 2002 4R 31 T
1.8 mm JE Y Kk KBBF 550, A PREZH 44 1
R T —Fh Jaydsl F R i E R BRI 1)
GIDR N R SS R 0 R T Y 2 NS P U L L E|

KW E , A B 2K B S AR L T —
HOR B, G 2 fron . iR 2 A%, HURTED
SR — Sl R U A K /N A . e AL,
WAL T S8 R T RIEEE, W ¢ il i)
JERESEME T 4 mm. [AU, T KBBF fAfif 252
PR, AR IEABESEAT R EDN T, J5 3eaus
(IR AR A B AR AT DLk S b D) 1, SCEUAR A DL L,
Z 52 KBBF fbfRGIERS EAME— R 17171k

I JUAR , AT T 2238 R K $ik A: K
KBBF AR+ A ] A [ A (AR
MR 5T B A 1E, KR4 BT KBBF &,
KBAE 100 MPa 1 =5 K ST, SR 24k~
PER DR 0, SRR o il 1) JELRE SR B T DK 97
(F3) o (R 2, 5250 & 3K #8434 i 1)
KBBF i A i A5 BEAR 55, 7400 5% B 0K Hu ik
RN IRAC T 1~2 N8 g, MELAY o XX
ANV, A SEH AN RIS AR, LR A
W5, B R & PK Gk KBBF iR A7 7E—AN 8
AH, 25860 R3e, HA XS FR O TCAE Stk 24k
N WNE 4CEE W H TR BT7R, R3e 5545
¥4 R32 40 AR, HJEARE)Z A (BOy) S AT AR X
JERE T 60°, IIMTHETE T HEZe M J62F 3400, R3c 1)
Al A% LI R U ¢ Bl TR T —A4%, AhE
RIS IT ., 5T & B, KA 2%
() KBBF & &y ¢ il 7 m fE 46 255, B R32 I
R3c W25 ¢ il 7 10 28 R HE AR, 1T R32 4544
BT i EL BT 20%, PRI, SRR s AR 55 1)
RPN BT, ARLEE E P ESMAFT T
T RIS, KA i £ 1) KBBF fbfk
FEAEARAE 25 R IR, 21 H iR 1k, nTSe AR,
A FEA K ) KBBF ik,

K2 BRI E K KBBF f AR
Fig.2 As-grown KBBF crystal using flux method®”

K3 JRIEA KA KBBF fhik
Fig. 3 As-grown KBBEF crystal using hydrothermal method
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Fig. 7 Schematic diagram of titanium sapphire laser fifth

harmonic generation frequency optical path system*")
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Fig. 8 (a) S output power and the 4w input power for ti-
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put power to the 4 input power!*!
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Fig. 9 Schematic diagram of frequency conversion system

with the output wavelength of 165 nm!*!
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back prism
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Fig. 12 (a) Schematic diagram of the deep-bonding KBBF-

PCD and (b) copper water-cooled holder of
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Fig. 13 The 177.3 nm output power as a function of the in-
put power (open circles); theoretical output values
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Tab.2 The comparison of properties of three different DUV light sources applied to photoemission spectrometer'™"
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