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Nonlinear optical effects in asymmetric quantum well
based on resonant subband transitions
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Abstract; Based on resonant subband transitions, the second-order and third-order nonlinear optical
effects in an asymmetric quantum well ( AQW) with the structure of GaAs/Al, ,Ga, ;As/Al, ;Ga, As
have been theoretically investigated on the conditions of parabolic and non-parabolic bands. With the
increase of two pump wavelengths A, and A, separately, the second-order nonlinear difference fre-

(3)

quency susceptibility XDFG and the two third-order nonlinear susceptibilities X(” and y,,’ increase to a

maximum value, and then drops down rapidly. In comparison with the condition of parabolic subband,

the curves of y\o; Xi:) and)(“)

show obvious red-shift as a function of the short pump wave A, on the
condition of nonparabolic subband. However, with the increase of long pump wave A ,,, no changes of
peak position have been discovered. The physical origin of all red-shift in nonlinear optical effects is
the different energy level gaps on the two conditions of subband, which causes the changes in resonant
condition. The primary reason for different peak values is the different transition matrix elements, and
the other reason is energy level gaps.
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ment
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Fig.2 The second-order nonlinear difference frequency sus-
ceptibility XBZF)G as a function of the pump wavelength A, (A,
=10.64 pm)
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ceptibility XE,ZQG as a function of the pump wavelength A, (A,
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Fig.4 The third-order nonlinear susceptibility y'?’ as a func-
tion of the pump wavelength A, (A,, =10.64 pum)

B S ik 1B R R SRR =B R
LR R B BRI AR K A, AR R L.
TE S I LM AE I L IE G BT, P&k i 8
ARAH (R, B S 3 ICP-8/N , W A 57 AR [R], B AL T
10.96 pum b, Wi 407 5 BT Y i 4 28 AU AR 0P 22 5
PR EAH TR, U] BRSSO T SRR
AR 5 PO AR S 251 Y G 3 1) R 8. 002 x
107 m*V2H13.735 x 10> m* V> JEMPLIE 50T
WEE K Y 22, 3 Ul I 7E BRI R JT R 3 ADLAH 25 1%
LT IR K/ EE R e g E Y E. X (18) AT
VA TE S AR L8 254, b T B 1Y)
E, E, 5ESRRHE, (M A REH 22 (EARXS /N, X 2
1 AR IO BIE S AR TR Ay S A

6 Ui T M e KR RO A, H
10. 64 pwm AAERT, B FBEXHC KR HE M =HrdE
Stk R B xS BRI SO A, RS ARAS BL. 7E
WO AR I L8 A S5 14 R I IEAEA B A
JETE9.756 pm F19.96 pum &b, /N5 K 2. 98



am TN 5 KU Bt B T4 SRR IE AR 2 T a7

K5 SRRyt 280G BEROCIR A, AR (A,
=9.69 pum)

Fig. 5 The third-order nonlinear susceptibility y» as a
function of the pump wavelength A,, (A, =9.69 um)
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