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Abstract The experiment of sub-nanosecond pulse width Nd: YAG double-pass amplification is studied. Double pass
amplifier gain medium is Nd: YAG rod with $3 mmX 120 mm size and doping atomic fraction of 1.0% . The two end
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surfaces of Nd: YAG rod with an angle of 1.5° is designed to avoid self-oscillation and amplified spontaneous emission

width of 0.975 ns has been obtained and the total gain is 550.

(ASE) effect. The beam expanding lens magnification is optimized appropriately, the seed laser spot area is selected
Key words
=]

about 80 % of Nd: YAG rod surface area to obtain a higher efficiency. The master oscillator output laser with single
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pulse energy of 0.16 mJ, repetition frequency of 5 Hz, M* of 1.5, and pulse width of 0. 964 ns is obtained. The
HB &5

Nd: YAG double-pass amplifier output laser with single pulse energy of 88 mJ, M* of 1.7, stability of ==3%

, pulse
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PBS: polarizing beam splitter; QWP:quarter wave plate;
HWP: half wave plate; AMP: Nd:YAG rod amplifier;

FR: 45° Faraday rotator; QR: 45° quartz rotator;

OC: optical coupler; HR: high reflection
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Fig. 1 Experimental setup of Nd: YAG amplifier system
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Fig. 2 Relationship between double pass single pulse

energy of Nd: YAG amplifier and voltage

BRI - A A BBk o BE B L BB 2 B AR . DY G B
& iz g TR A 5. BRI T Sl el 4k
[ g AR Al 00 107 7 o 3 B R 5 e R R s 1 DG
JUPF A IR G TR 5 9% 55 00 R G 22 1) e 54 Ot
Bl 5 e BEL LR O 2 0 4R 7 e Z T B B ft . Dt b
B A/2 W A D IR 2 O B B L vk B e
e A ERBT A . B TR L NME S 5 R
ORI 25 1 RE A S VAR K O B 25 48 X By 1k R 4%
f IR 5 IR B A 58 5 CASED 48 i K % 1Y
filf BEA B 24 .

R A O B9 LK el BE i D 0. 16 ml,
JKFEH 0. 964 ns, M* 2 1.5, AT E /N T +30%,
Jik SE W B AN 4 Cad fir s o 0 1 PRAIE 4R
A RE AT A 00 3 2 F0 Bk B2 - 32 4R 1 e a1 B0
LK e BE i — AR /DN L THOR A R RE Al BOSCRARAR
XTI FE K SEHOE - Nd: YAG R A% AR i g A
fEBE R 2 K 0. 05 J/em® ' B A B A1 25 b 32
IRE . O 1 SE B B R A AP O B  — 7 T
AR IR A O bk b RE R R ) —
7 SR TR A S5 R a0 R
B RO 1 RE il BOOR

XEF GG AR L O A SRR A T A R
fLAR S ASOER AR R T R R AR i o 257 2
PSP ER . BT ORI S R AR T OLR R
wMARE PR A OEH AR I /N T R R AR
I AR IOE G R B R B [H RE R SR O R 2 AR
IR TR A 1) i Az R A R 78 20 M AR 52 B ey 4
i o I SIS A B O Tl ST S RO . e
AP G R RN AR BUE ASOCR AR AR
SR TET ALK 24 Sy it A A it T TG AR 149 80 00 38 o it 1A% R
Ja AN 22 AR AT SN ARONE 5 HL A B e 1 RE R BORCR

BT AR i G R AR 20 900 e, T BLE i
KRAFHHZBEE Nd: YAG B H & N3 mm, H A
SHGH 2.5 5P AR BT O R 24 62, 2 mm,
WG HEH A LLSE 4 7E A Nd: YAG # H A 77 44T
S, BAE $3 mm WA S o AR ARG BRE S
R Nd: YAG UL K #5348 25 b i A5 £k B A
B3N . I AT LABH 2 . 24 A S 6B i
2y g A i T T ARG 80 Y6 B, Ndr YAG BUE K
i B B I M 25

Ll —e— filling rate: 80%
500F —— filling rate: 50%

400+
5 300
&)
200+
100t

0_
320 830 340 350 360 370 380 390 400
Voltage /V

&3 RIEE AT Nd: YAG K d WU R 15 5 4%
Bl i, s 1 A Ak it 2
Fig. 3 Relationship between double pass gain multiple of

Nd: YAG amplifier and voltage in different filling rates
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Fig. 4 Profile of laser pulse output. (a) Profile of Q-switched short pulse output; (b) profile of double pass

single pulse of the Nd: YAG amplifier; (¢) profile of output pulse when ASE effect exists
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Fig. 5 Profile of double pass output beam of Nd: YAG amplifier
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