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To select pump currents for semiconductor lasers according
to required optical pulses
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Abstract: Based on practical requirements, the rate equations have been used to determine the pump cur-
rents for semiconductor lasers in order to obtain the required optical pulses. Analytical expressions of the injee-
tion currents needed to generate Gaussian and reshaped optical pulses have been deduced.

Key words: semiconductor lasers rate equatbns pump current

30 , (LD) ,
[1~ 3]

) (ICF) . )

S/T= P, €= g ¢ .S , T
¥ : dNi/de = 1/eV— D(N- No)P/(1+ &)- N/T, (1a)



25 3 197

dP/dt = D(N- No)P/(1+ &) - P/T,+ BV/IT, (1b)
, NV 1 , e LV , No
. T , T ,B . D a
u r
. P , (1b)
N = [dP/dt+ DNoP/(1+ €)+ P/T]/[B/TTe+ DP/(1+ €P)] (2a)
: : AN [DP/(1+ &)+ B/ TT)[dPP/d?+ (dP/de)/ T]
dr - [DP/(1+ €)+ B/TT)? B
[D(dP/dt)/(1+ €)*|[dP/dt+ P/T,— NoB/I'T)
[DP/(1+ &)+ B/TT)? (2b)
. (la) (1b) :I/eV= dN/dit + dP/dt + N/ Te+ P/ T— BN/ TT (3)
(2a),(2b) 3 .
, ICF , .
Tp R s
(e=0) ) P, ,
( B=0 . :
, P = Pa+ Poexp(— t7/ &) (4)
,Po , Po>Pyc, A :
dP/dt = Po(- 2t/ N exp(— t*/ A) (5)
(2) N = No+ {1/ T,— [2t/ NP]Poexp(- t°/ N)}/D (6)
dN/dt = (P[Po(2t/ £*) exp(~ 17/ N) = (2Po/ N)exp(- 1/ N)] -
[Po= 2t/ NYexp(- 7/ N)]?)/DP? (7)
(9~ (7 (3) 1 (8)
I'= In+ e\/{PT_:f+ PO[TLP— %— %—?j exp(— I~y A2)+
PPo[ (2t/ M) = 2/ Nlexp(— 17/ N) = [Po(2t/ Nyexp(= t/ M)
P } (8)
, Iw= V[(DT.Ty) '+ No/T.], Po/Pa>1 ,
. (8)
I = In+ eV[P(1/T— 2t/ Nexp(- t°/ N) = 2t/DT, = 2/ DN (9)
( A=ns, T, . A T>T, (TTT) '>2 DAY,
I = In+ eV[(1/T)P— 2t/ DT. A (10)
(10) , , i
; 400ps ;
la ( A= 1ns, 500ps, 300ps; P4/ Po= 0.01)



198 2001 6

. y= 250m x 0. 2lm x 2Um; No= 1 x 10%an™?; T,= 1.6 x 107 %s; T,= 2.2 x 107 °s;
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Ignition threshold of metal covered energetic material by laser beam
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Abstract: Based on experimertis, the igniton threshold of metal covered energetic material by Nd: YAG
laser beam is investigated. Then the process and mechanism are analyzed. Finally, the effects of laser spot size
and incident angle on ignition threshold are discussed.
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Fig. 3 a— the curve of the input anrent b— the airve of the optical pulse
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