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Attenuation of high rate in parameter measurement

of high power laser
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Abstract: In high power laser beam parameters measurement, attenuation scheme with high rate is key to
far-field measurement. The far-field optical measurement system was analyzed and diameter of 95%
encircled energy was used as important evaluation criterion of far-field measurement system. Measurement
error of far-field optical measurement system and effect of attenuation with high rate on far-field
measurement results were analyzed. Principle of attenuation scheme with high rate was established. By
changing parameters of high attenuation rate in condition of single parallel plate, a pair of parallel plates
and a pair of wedge flaps by Virtual Lab, influence of attenuation on the far-field measurement system
was simulated and analyzed deeply. According to measurement system for f=3 000 mm and F=10, best
attenuation scheme with high rate is designed. Diameter of 95% encircled energy of far-field image is
45.5 pm, or 3.54 times of diffraction limitation.

Key words: high power laser; far-field measurement; wedge flap; attenuation

W5 B H#A . 2015-08-05;  f&1T H #§:2015-09-03
fEZ BN FRK(1990-), B Wi +-A: | 32 R & B 0S80 &2 5 T/ A 5T . Email: chenxin900827 @ foxmail.com
S v R F R (1966-), 53, HFFT O, AR S0, 2N F S DR BOE AR R R R 5 1 5E . Email :baogzhu@siom.ac.cn

S$106002-1



aohligk T2

% S1 45 www.irla.cn % 45 %
Frs , M1 M2 M3 M4 3k N85 IR B A 9 M, /T
05 & BT RN 4%, FAEF I . (1) 378 e o

BWOESEON RS T I @ YRR E T
VRS Iy 3 AR AR 2 Ry a0 52 S WOt 288,
WOCS RO B R G R ] 5, RN R SRR
2. WOLS BB 2208 T M I 5 AR B e
Hh 05 2R R G VIR G, REI R O 23 o] 43 A
s WA A AE BT e 24 O A TR B AR
2 ST R, S 1R T RO I e A [

1 VRO A [B) 43 A et i 32 B RO E
30 2 AL 370 6 0T 3 B i T O AR R — A I GE
B ORARAL T ) R A A, L BT AR ) I
FRPE, HEERI TR A PR AERE T, i T X HAR
PRI 3R A R PR R PP O 2 R G AR T Y 4
B, o 2 G0 AR T R 0 20 308 8 A T 0 X 4 ) 3R
FEARME Y 4R W 32 5 2 K AR B B AR B LR
R R R TI Z IR IR
Sl 1 31 B L RO 2E e A B, O
ol — RIS RE R PR R A AYE L WA
WA RS O R 5 S O e Y A )
FRPOERE SRR h G ET, 75 R R
XFFHEA 2 E R G TR BRDE S BOL A 7E 100
fEHSRIE 2SS, A T ARt BB I A
N, FEIEOEI A R G i A G S
BRI A 5 AE RS ERIT R, Mgk
I 3 BRI 22

BT A5 5 B AR B RS I o o R 4, B
B 7z I R Y R R S ORUR, L T R AR
T ZE BRI, A Virtual Lab %144, 41 %24~
SR BT S B R AR R = o A R T R, 4
B 7 B0 RO L R RO R A TR
SR X T 37 5 R RS20, £ X f=3 000 mm),
F=10 4l R 40, R AAS e M A R o %

1 ImZNENRF RGN TSN

O 918 377 R A OO AR A — T 24
P, 320 37 D0 0 ok 2 R R A B R B
WL JF R AT | SRR R 3 A BB | e = A
et AT ] SR AR RE ) M5

K AR B BRSO 7 Bt R LN IAT 1(a)

BRSO IR BL () SASRE (3) SR IEIUEE
Lensl Ml it 458, K -FAT L RAE LR, A1 W T
SRR AR R, A2 AN PE R A 38 A1 95, A2
5 ALUJEARAME, BRI 24 5 S O bk b
A ALAE N A AR BT, RO i 2 CCD Al
TRAZ R RE B L ; 2R U BLALOE K A A2 il
AT R S AL e RGUIRE I, #fk
TR EIR R HERTE

(a) Ml (b)
| ‘Cg
L1 L2 Lens
A2V==VYA | | | | A\‘1 -
M2 ' A /\M3 = f ccp

Len;‘vllk'

(a) bRUEGEK
(a) Standard optical path
1337 I 4 R G0t iR 1K

Fig.1 Schematic diagram of far-field measurement system
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Tab.1 Parameters of lens

Surface 1 (sphere) Surface 2 (asphere)

Radius: -1 573.722 mm
Conical constant:—2.357 429
Radius : 44 345.47 mm A4:0
A6:4.398 18E-13
A8:3.292 432E-22
Center Thickness:49.619 295
Glass:BK7
Focal Length:2998.871 005
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Fig.3 Simulation image of far-field without attenuation and optical

intensity normalized distribution of far-field
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Fig.4 (a) Schematic diagram of far-field measurement system with
attenuation; (b) Single parallel plate; (c) A pair of parallel
plates; (d) A pair of wedge flaps placed with mutual

compensation; (e) A pair of wedge flaps placed vertically
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