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Abstract Heterogeneous heating of the laser beam is one of the most important effects on the beam propagating
through the atmosphere. For the intensity distribution of the flat-topped rectangular beam, the rotary laser beam is

adopted to weaken the thermal effects induced by the heterogeneous beam intensity distribution. Based on the
OCIS codes

— .

computational fluid dynamics(CFD) software of Fluent, thermal effects of the beam in the line pipe with axial pipe

=]

flow are modeled. The results indicate that the second order astigmatism which is one of the greater components of
010.1290; 140.6810; 190.4870

optical path difference(OPD) induced by the heterogeneous beam intensity distribution is almost vanished because of
Key words

state. So the rotary beam effect can improve the beam propagating property.

the rotary laser beam, while the defocus and the spherical aberration which are the other greater components of the
OPD are still exist. The effect of rotary laser beam does not affect the time of the thermal effects reaching the steady

atmospheric optics; thermal effect; heterogeneous beam; axial pipe flow; rotary beam
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Fig. 1 Simulation model for the optics and fluid coupling
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Table 1 Parameters of tube structure and fluid field

Parameters Value
Energy (ol ) /(W/m*) 1000
Density p /(kg/m’) 1.25
Capacity C,/[J/(kg » K)] 1000
Tube radius r /m 0.05
Tube length L /m 1
Velocity v /(m/s) 1
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Fig. 2 Beam intensity distribution of the flat-roofed rectangle with different beam rotary angles

XS A 7 R BEAT BUE T R U —
P HICSS [ A JT ok IO 1) 6 ST e s JBE R 1 € L A0 =
wAt = /6, AS[F] Y AL ] [8] f X 07 A O o e 2
R R AN TR o A B R 8] (0] B HOAS [) F B4 15 0
I R R AOM 51 9 OPD i I
AHE (PV) BEI ] (9 A A5 B Un T 3 77

B3 v 9 s 2 W A DG SRE 5% A 3 B BUAS [
(LI TR B0 T » 05 BE 23 A 38 210 B2 25 14 I (] 6 AR f
FEANAE o T8 i Y A AR TR 8T 3 T
G A B TR 25 ) IR 5] 5 4 S 4 R A T A A
3 R BA K. AEEIEL S TERSHA L
AR R 2 U SR AR 1 il BE S A AN B

12t
_gei--t—s-d-4-4-%
Lot
g
2 08f —u—W=0 rad/s
8 o6l —e—W~2.6 rad/s
& 0
bt —A—W=5.2rad/s
o
2 0.4F —v—W=10.4 rad/s
nE4
0 L 1 L L L L i
0 05 10 15 20 25 30 35
Time /s

3 OPD #y PV {i B [ 4728 1L
Fig. 3 PV of OPD varied with the laser exposing time
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Fig.4 OPD of different beam rotating velocities
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