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Optimiztion of intracavity frequency-tripled

all solid-state laser system : 355nm and 447nm

Student: Tsung-Hsien Ou Advisor: Yu-Fung Chen

Institude of Electrophysics

National Chiao Tung University

ABSTRACT

355-nm violet laser and 447-nm blue laser have extensive
application in industry, medical treatment, academic research.
Taking intracavity frequency conversion in diode-pumped actively
Q-switched all solid-state laser system to get frequency-doubled and
frequency-tripled light. 1 introduce the optimization factors of
intracavity frequency-triple . The succinctly description of correlative

theory and experimental frame are the main purpose of this thesis.
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equationsf[ I » Fl1ELFA = I‘FF[;I}%L Tt Z B i BT U%f ROE o8 ﬂlﬁﬂﬁﬂ 1Py,
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P PRI RO GRS % 3 SRR T

’?“)ﬁ”‘i’TT E’[E[F’[fﬁg@ﬁ DIt HT RS,
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HiFLHEA SRR i (Gaussian Beam ) = 7 (SHEGSSRAOf ™ - (3.4) T

TIEs -
. o AKI
p p M
—_20 _|’K_e__ =/
n P A (Akljz (3.6)
2

3.2.2 E%ﬁg‘f{ﬁ%ﬁﬁ@wfaﬁwﬁdi
TR Y (3.6) 3957 P FPRIIRURTA sk ARG~ IR
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(A) Aftob i
R IS b 3 LA R ARG (0 PORR R - )75 1 f gl 1 2
iﬁﬂ?%iﬁﬂﬂyl E“F‘E*ﬁ%lﬁ"iﬁﬂi[ ljﬁﬂf&"ﬁ# lﬁ 7% AR Ffr[}iwf'ﬁ#iﬁ
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OO PRI o AR ol Ak = O - = RSFRA PO RS e ]
K =k + K

S k=—r ’37 ROV [p) > G
(2a))nz@ =2*%wn, = n,, =n, (3.7)

(3.7) FEAEWAHE U fRlp s o Al | orid s~ ik sS4 el s A
ANy, =0, Ak=0 -

1 0 P - 1) Ak 0+ B HA ok (B LA e |
BT l’iff— =7 ORI~ - ERFESE Le (coherent length) Fif|
Hpsinc? ( jlﬁfﬁf TR

T T
L = =
: Ak 4(n2a) -nw)

(3.8)

fﬁJﬁ%h% kL d s ,gl%ﬁjk T A ?E%ﬁk[@ﬁ#,ﬁgﬂ (B B 1
Al 3.2 s AR PO SRR IR VT A FHRLL, = o
(Ak=0) > i S, U B R P T B A (ELRLA 7
NI SRS E e (dispersion ) > kT T @ b LA L T
S BIAHPRIFI R AR 100m 5y o B RS S « NI R
A T R A ) R RS - R SRR
iz

— S R AP T Ff R T 5 KRS 0 5T H)I%E CPM ( Critical phase matching )
% NCPM (Non-critical phase matching ) = J/1fjl 3.3 - - CPM AL{FI |~ &7 5

7] O FIIF Z RS R ST SR S AN U lp—- R EARE U il
TEL 90 o B CPM FOERSAHIAE U il e | 53 R 2 o STIRLEY- FEEAIST K
B T il
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LG 3.4 el 5 RRRIAIDT RIRTROARISE T il » FLAERA IO fR sty == 44
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T AR ST RIS SRR o-rayie-ray
AR T HUEL ok — S )% Y KB (walkeoff effect)
[ 3.6 (a) T3 Lokl SFHE IO 517 18- B T BAOR S > A4
(IR > PP (B B R =S “AIE[H% R R s e
(e o [T [ RS o R A R A U el = CPMEENCPM >

[HCPMETEIF (RIS + [ P 6% 6, 145 90 & 4t » 7! |
WIHIE (Poynting vector) ST I03E ) [K T F1 £ » I 3.6 (b) - #17%
AL EE o AR R R RN (SRR - T EINCPM
KR [ LA 0, 6 90 M S PRI EI R S 0 K
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(C) dhfE="E

{1 (3.6) 21 AR B IR~ SRS TS i T AL
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K REBEFEB o (S QS 0 T (Beam Quantity) 57
[ o DT 3.2 o S RLET A Maker i 8RR 1T 519 Maker-fringes
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H1(3.6) Tl R ERE TR (deff) @ MBS - 577

SEIh F2 R R O G 7 2 7 R o B PR (fRL 7
I R AT R T PR IS R
N e N I el At B I R ER R R
(P ARSI (12U G (5 0 [ e PR RO 3] 28
108 o P | g 1 T AR - IV 1 R 2
R sy

(E) frifee|
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% 0 o LA R IR [ REE T LA
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) AG EREE IS A A ffipu - Eﬂjﬂ’?fﬂ%ﬁ%'l@ F i/[[q%ﬁ' 3.1 B o 7 (3.4)

Sl g S 2139 [ RRRIG- TSRS BT

#1"%, (angular tolerance * A0 ) 115

5.56

AO =20 = (3.9)

I 4
B SERPRE 2V PRSP ORORE © o AL RIS SR A S
',‘j'E“E’E[E @F[J]r.]yj_ s [ 1 'i ﬂgF[\j?ﬁcq‘:—_CHIAU\’;EB#A_‘J#nO(w) .
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AR AR > (R A SRR S R o ST AR
B I 2 AR RS
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SRS AEAREFOR R o bl — [P IR e R O @ (B B )
SRR A [ [ IS F TJIT 2R R - LR A
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3.4-2 A-Offf R4 = Fv= Q-FIRRAVE el umtio
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B 7 SRR AR+ SEALEN KD A-O B Syl S =R g A
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o, BRI
ke D WHE ko= 2m/A

FV TR PG SRR [ o T E 7ot R S
3

An:-n—;psocos(a)st-kst) (3.13)
Epl

P SV

So: VAT
SRR LA —TE > BT o[ - SRR PSR R > R R [
Pt GGl — B B A-O R R E ZE B LA IR PR L o A
O ] = [ S LB 100000 ff > BIAHRASE ™ A-O IR - AR
(BRI~ 4% FURTEE R pLYL R = P T Bt « ) Hdss
e G AR A-O RIS - ATl O 7 BT TR - 2

AR > DT 32 e AR R 55 -

LASS A2 (3.14)

P A o e [ R RO R R R - )

LI—EE‘-'J?‘EJ‘ ,E@ﬂ J}T_ﬁﬁ ] (Bragg angle) :

sin$ = (3.15)

S

HH A h -2 9 HIRLT PR FAARE R EEY - I 312 [ A
fETGE > 0 PR P 9 = 0 o B RS RO SO ) H
i R (R S N N A

A
29':2nl9~/1—0 (3.16)

BRI 25 PRI AR T 1064nm » BOUSEIRHERTIVE HE
ﬁjﬂr‘i 50MHz » 7 [[il R ETOA-OE | T [T FE 1 7 A- o;g PR 1L
1.45 > BRI A-OfLHRIFI 1S 3.76x10°cmy/s » i BILTWLRAG ¢
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24, 2%75%10°
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Output coupler HR@1064&532nm
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447nm Output Power (mW)
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