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Abstract: The optical characteristics of jet injecting aerodynamic window with big exit aperture
have studied experimentally. The Strehl ratio, wavefront aberration and coefficients of Zernike
polynomial of laser beam, passed through the aerodynamic window, were given up from the data,
collected by HARTM ANN diagnostic apparatus. From these optical characteristics it can be analyze,
that the injection flow pressure and the structure of aerodynamic window influence on the passed beam
quality. It was shown that the passed beam will be divergence, as the injection flow pressure becomes
large. It is related to that the axial grads of air density distribution, caused by gas flow from circular
nozzle, become large. And heterogeneous ditribution of air bleed hole makes the w avefront tilt so that
the passed laser beam will shift.
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Zy= (n+ )'2R%P)
Zo= [2(n+ )] Ry (P)cosmb, ¢ = 2j (1)
Zy= [2(n+ D]VRY(P)sinmb, g = 2j - 1
,nm n—-m=2p,p=0,1,2, ...
, n m
N & (= 1)'(n=-s)1P~*
R (P) = 20: slf(n+ m)/2= s]![(n- m)/2— s]! (2)
R HR.PO)= 2aZi(PO) (3

Z2= 2Pcos0, Z3= 2Psin0
Za= J3(20- 1) ()
Zs= J6Psin20, Ze= J60%c0os20

Z7= J8(30°- 20)sin6, Zs= J8(3P*- 2P) cosh

Zo= Jgdsirﬁe, Zi0= ﬁdcos?)@

Zu=J5(60"- 60+ 1)

Ziz= J10(4P"= 30) c0s20,Zi= J10( 4P*- 30%)sin20
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Fig.2 Coefficients of Zernick polynomial of wavefront
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Table 1 Coefficients of Zernick Polynomial at different injecting pressure
injecting sealing Z> 73 n Zs Zs A Z3
pressure pressure (x 1074
(M Pa) (Pa)
0.49 2500. 4 - 316 - 6140 374 - 102 -9 34 40
0.50 2128.0 - 80 - 2966 353 - 125 28 35 41
0.52 1423. 1 - 3% - 2296 416 - 171 32 18 62
0.54 771. 4 255 - 3310 500 - 171 29 30 20
0.56 532.0 - 1096 - 214 679 - 275 91 40 16
0.58 465.5 - 934 1435 899 - 345 233 26 0
0. 60 505. 4 - 88 681 881 - 237 317 36 - 25
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