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Study on the Models of Multi-Pass Amplification of Nanosecond Light Pulse
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Abstract During the study on the multi-pass amplification of nanosecond light pulse, analytical results of Lowdermilk et al
. just care about two critical situations, namely, gain full-recovery and gain non-recovery. In fact, the gain recovery of amplifier
during the pulse interval is most likely between those two recovery situations. In this paper, the equations about relationship
between pulse fluence and population in the upper and lower energy level have been built up. Moreover, sequential relationship
was deduced between time intervals during which light pulse interacts with population density in the upper and lower energy
levels. Thus, the problem of gain non-recovery has been solved. Moreover, the results calculated by this model were compared
with those of Lowdermilk analysis model and multi-pass amplification experiment. It was also analyzed that how the decay

Vol.31, Suppl.
March, 2004

effect influenced on the characteristics of energy amplification. And relatively good and reliable results were achieved.
Key words light propagation; equation of velocity; multi-pass amplification; gain saturation; decay effect
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Tablel Comparison of calculation parameters
between SG99 and Fresnel

SG99 Lowdermilk Note
Small gain coefficient
Absorption coefficient

Media length

Same

Decay time
Thermal time
Exited cross section

Saturation

Different
Fluence




426 $ M

# i 314

HAEAAMA |5 Fresnel B4+ 494 ALl B AHY

M 11 E T A% F iy 0.25 ns) Al WL, k%8
Bt 6,=0.01 ns, 3T = FEGH A DB, ik
s ) 4 38§ K (40 ¢,=10 ns, £,=1000 ns) ¥ 545 R &
HEZREW, i, SG99 5 Fresnel iHE 45 2R
—3, RAE = BRERRAT (B 1 PTARLE),
RERLICRAFE JLF A SZ ket (a2, Bk IEEK
(0 t,=1 ns, 3T VY GBI AR )BT, 2k st [ 9
AR RE A — o, B B PRI K, X F
SR SR | {H RS H DU BRI 1Y BB R
Kh£R(F 1 EidheR), X FAF T %A
T80, 7T LSS H RIAE A5

50 amplication comparsion between SG99 and Fresnel
- decay time 025 us
B
40 ; ¢
- e =
z 30
5}
- ;
= 20 — Presuetd level
B' = Fresncl 4 level
5 o SGI9 =001 ns,t= 101
10 o SGOOL =001 nst,= 1000 ns
© SGH L =1nst=10ns

o SGH9 =1 ns, g 1000 ns

0 5 10 15 20 25 30 35
Input energy /J

1 SG99 Fil Fresnel % {4t RE it B FRHE# Ho 8
Fig.1 Comparison of energy amplification characteristics
between SG99 and Fresnel
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Fig.2 Comparison between calculated output energy at
different thermal time and experimental data
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