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Study on Universal Standard for Evaluating High Energy Beam Quality
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Abstract Laser beam quality evaluating is a classical issue in laser optics field. Several beam quality factors have
been proposed and utilized. Nevertheless, there have been no standard methods for characterizing and diagnosing
laser beam quality. In addition, with the development of coherent beam combining technique, there is no uniform
beam quality factor to evaluate the coherently combined beam. In the present paper, several beam quality factors that
already exist are summarized and discussed briefly, then beam propagation factor (BPF) as a universal standard for
evaluating high energy beam quality is introduced and studied in detail. The physical principle and the measuring
technique in practical engineering are briefly introduced. and the universal characters for evaluating single laser beam
and coherent combined beam are analyzed. Numerical calculation results show that BPF is fit for evaluating high
energy beam quality due to its advantages in perspicuous principle, handy-for-measuring and all-purpose in application
fields.

Key words

L5  F

Wt 5 5 BE PO 1A 19 AN W i J A B L 65 B
It e PR i 23R K P A DB BB 19 9 8 5 3 — T T
X 22 B OEABEAT A A A% 32 [ AR TN B
SETENTY L AR WO R GO IR 1 R AL TS 1 K
JE R 2 R BEOL R G — U B RE S A .
RESOE X H AR IV T ROCR A DR ER T 306 A48 i 20
HRCHBOCHOER R WA E YRR HATE NS
WHRE A B C 2R T 2 B 5 & BEEOE 4 Y ' SR
PPN T LT Xk 28 5 1k A A BRI AN

i B HI: 2009-01-19; W R fEFE B HI: 2009-02-26

high energy laser; beam quality; standard for evaluation; coherent beam combining

SEVEVEAT T PRGN 43 M. X A R . H AT 45 AT A
D7 1545 3R R R X6 B M Y i RE
JEE AR5 3l PE AR o G T e e . X R AR T
B ER AT SRR = B RO WoR T AN A
(2T LAPE M & S B 6 A B & L sck
CIS TR M [ 43 B 45 Fi 28 50 1R 28 60 40 T &
BCOGHRJBT E 1 5% 5 SCERL16 ] LA Strehl [ AE y H)
it o 43 B AH T W B0 1% A A7 15 2 X5 A 00 TR T
ISZIE o b AR T A 7 3 AR X R O B RN I
T EZEGH AR FEANZZAE R A BOLHR

EE R XA A963—), 558U WL AR Il EENF S RO AR E T WRIBIF . E—mail: zejinliu@vip. sina. com



774 2l 5]

oo e 36 &

9 3 5 20 A AR AE D) L Strehl HE AR BEZS AR ) 7
R JEE BB B 510 18 D' SRR 9 22 5, M OIRL T U A
TTRESI A A O R MR £ |l o e DL R
T RS AR T 5 BOE R BT AH R 52518 . 3
A% 2 ) AE T PO AR T3 7Y S 36 b K Ol R
¥ BQiE LK (P/ Py, V1 o P g SCR 52
I WO (/D) A ISR R E 3R P A B LY B
R IR T 3 & B R/ Bl T Dh 3. s ml
e B AR OB A T A 19 kW SOk S OB R R
BQ=1. 73", W] LAy 42 3 A7 5 W B AELAF 20 1 3
AT RIS BQ=1. 73 X B A B IR /N ) A Hh 2 A
ORI 3300, T N WA = REROL R
G A FZKRE - T 220 57 8 RESHOE R AL OO R iR
38 FIEA A 1 O REOL RGBT R AL £ 43
S AR SCHRVT— Bl i BE SO OE AR il PR AN A
YE A 23 A 555 0 5 3% L O X T T AT A A
HHOEAAH 1A BOC AR &R T 04T

2 AR B PR i S T
XF T 52 B RE OGRS A% B I PR B AL 1 O
PR AR RE S R WO R A T R MR SRR e A
I R BB 4R bR . TCI8 R FH B RO 2% 1k
2RO I A R ) OB AR TG R R
FE I SR AR R L O TR R A R T 1 SR LV AR B R 2
I HE e R AR T . R, T A A R S
FRMEHT & A% i 20 80w b ot e e
EEER TR RIS . 2% % E DARPA
1E MTO Jp 7 % 82 10906 o 4% B ] - (BPE) 11 1
A O 0] DL T A A 3 4 T
FRERAE TP, BPE B8 ot
BPF = 1.19P/P... (D
K P U AR R 1. 2201/ D R /N4 )
KL N NEHRALRIE . Pow N LR 0 B,
D R & LR M /N R B AR A L R .
(DEH 1. 220L/D F1 1. 19 2 M\ P AR 3457 5 18 %

. laser energy distribution

BT e R S LR I X

Fig. 1 Definition of the aperture for beam transmission
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Fig. 2 Experimental sketch for measuring BPF

3 HUECH T P A TR HL#

X T — i RE O ' R BT R AR vE L TR
SR I Ao AR A 6 2T T S

1) 0 B0 (e e B U ) = T 1R RE B
O i 1 IR ] 457 52 1 O 75 250 o 19 8 U AR & TR 0 e
HUAE A TE T 2 B U B AT AT P 4R

2) PR 2 A MR P N B 5 SRR W AN R

3) 3 T VE A 25 Tl RO I RS 9 O R

4 AR EREROL R G (EOLR AR R
SO e A 18] Y AT H R

5) 4 2R BA E— 1k ELAS 2 DR G R i
A T AR BILE A

6) 45 2R RE S SE BRI PR B RS

fegify M* [N . 3 D7 i X Ot fE R
B HBURE i ) TR I R 00 5 4R 00 37 D' BRE 54 JBE A
TR IR B AR L 52 10 BRI & (i CCD) (14 Mg 7
L2 A T2 IDURE 45 11 B A 2 ST PRS2 e I B A5 SR



44 PURES R

e BE RO 't W 5 & 38 JT 3T A M B4 13 775

B R PEAR K SCRRC 13T 5 &% 0 L 28 6 1 L 2 4530
fr i MR AR S O RE A IBORE 55 R 5
mi MR E R N T L5 BEIE T A A
A5 . 17 Strehl b HBEZ L 37 i I (DR
Sebr b REROE 5w H AR B 1 TG 2 B —
eI AL S P EFT , IRt Strehl HAS RE B 42 I e

M Z T S A R T 1F — R ir 0 b i . A
A0 2 R B A ) T ELAE S PR R A v 0 A
R ER TR D A OE h A IR 7 vk 2 B
ST U I O ' R Y L S R L B g
I 2R 1. 2200/ D BN EOE /A, 55
TR GO BEAE AR B P J7 12 8 L L o6 AR B TR Y
iR 22 AR £ . 53 8 T BOGH 6 AL i A
TR A RI g EAE o 1. 2201/ D R/ B A 2 2
5 R 5 A HUARL - AR 25 3 3 3 T ) ROF AR T
H—AE AL B PR 0 25 R AR OB A B 2R
FERE I M RAE . S IEOGIR IR Y BT 6 . B SR
RAPRGE R DR F RO SR A B S OEK,
A5 B PRAY P2 T AR A I v R TR L

F 1 A FIEH B 000 o 0 0 A S AR
Table 1 Fitness of different evaluating factors to the

measuring guidelines

M factor B factor Strehl ratio  Nppp
Criterion 1 X J J N/
Criterion 2 X X X N
Criterion 3 X N N N/
Criterion 4 X N/ N/ NG
Criterion 5 X X N N
Criterion 6 X X X N
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Fig. 3 Sketch map for the ring— type laser beam
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Fig. 4 Dependence of BPF on truncation ratio
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