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Abstract

This thesis is aimed to investigate the contiswaave (CW) and passively
Q-switched (PQS) laser performance of the a-cutyNHE:gain medium with
the wedged angle of 0° and 3°, respectively. SitheeNd:YLF crystal has
two emission wavelengths which ara-polarization (1047nm) and
o-polarization (1053nm) iffFs, — 115, it is practically important to select
purern-polarization (1047nm) and pueepolarization (1053nm) independently.
Although the wavelength-selection can be achievedh wadditional
components in the laser cavity, this would ineMitdbad to unnecessary loss.
As a result, we decide to select putgolarization (1047nm) and pure
o-polarization (1053nm) simply by tilting the outprdupler in this work.

In CW laser configuration, we employ the Nd:YLfystals with G-wedged

and 3-wedged as gain medium, and make a thorough studythe



performance of n-polarization (1047nm) ando-polarization (1053nm),
respectively.  Compare with the results obtainedf(-wedged one, using
3°-wedged Nd:YLF can more efficiently select two wiavgths and obtain
better beam quality ia-polarization (1053nm).

In PQS laser configuration, we utilize the*©YAG (T,=80%, 95%)
saturable absorber to comparative study the PQ$orpence between
n-polarization (1047nm) and-polarization in 3-wedged Nd:YLF crystal.
We discuss the influence of initial transmissiorCef: YAG and reflectance of
output coupler (OC). Experimental results revdattthere is optimal
reflectance of OC which generates highest outputvepofor different
combinations of the initial transmissions of CYAG and lasing wavelengths.
The results also show that with increasing initrahsmissions of ChYAG,
average output power, pulse repetition rate ansiepwidth would increase, but
pulse energy, peak power would decrease. - This sribaih when designing a
laser cavity, we should take these characterigticsconsideration so that the
performance would meet our demand. More imporgantle find that
pulse-to-pulse amplitude stability atpolarization (1053nm) is considerably

superior than that atpolarization (1047nm) in PQS laser.
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Y g gH N QR M T H(PQS laser)

41 QRME A
FI# b e Q B BE(Q-switch)> A | E WL R2HQE » KR £ ik
IR G R 0 TRAF T BN RESERN (98 F )2

Q= xkrmitzzan® | HEpHECEFP 20 (4-1)
¥ QR OFF> Q BB MIefE sjren™ N p 1554k 3 &2 JRvep
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R RN B HR R R e Sl R B
kA e BB H E A TR AT A SR o
FopoE K i AR R 0 B Q BRI ﬁé&%%’ﬁgﬂ
# B (ON) 1 # % Q E(High-Q)» & & &g ® 1R 3| 42 31k js (low loss)-e
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BAEARER P (98 F )RR F DN E 2% 22 - % P S
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411 QR M rfisy
Q BB crfdsg i H 4= 38 F & 5 4 #58 (Active Q-switch)Z 4 & ;¢

(Passive Q-switch) #a -

1. 28N QFM 7 %%“E* IR A AR B NEAF S o P oW A & S
7 - B Q # B (Mechanical Q-switch) & 3¢ Q # B (Electro-optic
Q-switch)~ #- ;% Q # B (Acousto-optic Q-switch) .5 (58 B 4-2) -

2. BN QBH M OEAF AN &2 ﬁf’ hEREs A
#1 o & Hp & * Lid(dye)iT 5 47 forx 248 (saturable absorber)ie # ”ff ]
FERT LG AR ZEFELERLL FBAPLH UV kit
B 2 en T T ko B 2 A & 8T 2 (40 CrYAG)
(P& 4-3) -

L4135 E4E QML St

412 3#:% QM it
AN QFEMAR = A QR B (Mechanical Q-switch)

T % ;Y Q B M (Electro-optic Q-switch) #sk ;% Q B & (Acousto-optic

Q-switch)-
1. #+:% Q B B (Mechanical Q-switch) i& * % i 5 Z s F 4002 7|
BEAF S ke o RERE A AR Y A RL5ER

bE-BMERESER - §HETEL o
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it o F r MR EG R LM § FlSpiE g~ A e o @ A2 27
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o A IR ¢ TS S RR A S mo AT P 4 (Bragg scattering)
gk o HiREEE C BHIREE P Q M (OFF)FFIE 4~ M ~ i B

RF 5.9 7 ﬁ:}ﬁﬁ@ﬁé‘,ﬁ\%kf EEN. I ,é"‘iwf«ﬁi‘a Fa bt

413 485 Q B M T 84
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B bR o BB N A SR RO @ dRd IRl - e
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W
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3
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Fli B # ok ipEk > CrYAG F AR * B R LB F 4 T ik b
NQBMF R o

CHYAG 4 frvx o4 s o fhdic(ao) &2 2 it B (E)+ F v > BB %
F 4o T Ao L

ao(E) =ao/ (1+ B /E) (4-2)

Es=hv /ogs (4-3)
B & frk i chl =6 ffit £ 0 &5 LE © ogs B B it I et e
B FI o R ER R g (TR AR FfoR il fonior g
I3 Il fra ol i Lo o s b e fo Tl g R T B

Al AT QR ON - 3§ g s+ 3048 £ v kv £ jRac

A RRENF O R g B o Tl e w3

b5

488 5% (To) 3 & enbfert folll > o8 L7 4 5 ON( 28 R ) > 9

|~

g PN A NN R 2 - FFAF S R A3z (residual
absorption) B F]i & k p s 2 oG
AERIFOTF AT RR - F QR B &t ON(High-Q)F » 2 ik it
P R dejoa BEEE T RF AT -
- FB RN IR B 0 AL B A FFEE o PR G T

Excited-State absorption (ESA)
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Bl 4-1 QR B & ity T K

Input mirror Output coupler

W42 285 QB KT L H

Input mirror Output coupler
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Bl 4-3 o3¢ QR BT & F
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Q-switch) PR T g A e T S o AR EM -
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4.2 § wuH
(1) % %k 806NM = =48 T &t
(2) %5 F i 400um
(3) # % 4§ : Nd:YLF (a-cut doping:0.8% 3x3x20 min8>-wedged)
@) N QR : Cr'YAG F i & 8 (4% 5 % Te=80%- 95%)
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¥ 1.05um & B F AL
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00% @ ¥ 4>+ 1.05um Bk Sfi544)
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Laser diode

Input mirror

o—polarization (1053nm)

T=polarization (1047nm)

Bl 4-7 36 2 Q B B 3§ #(PQS laser) = 2 1 ¥
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(1053nmyogy M 32t o 4R v (1047nM)E © & k- BiRS A
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