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Laser Beams
Abstract:

Experimental Study on Generalized M?> Factor of Truncated
Zhang Yan Guo Xin Li Kun Wen Qiao Zhang Bin Cai Bangwei
(College of Electronics Information , Sichuan University, Chengdu 610064)

experimental results for different truncated parameters have been compared with the theoretical results, showing the
follow the ISO standards.
Key words:

A method for the generalized M? factor measurement and the corresponding data processing have been
proposed, which can be widely applied to the truncated and non-truncated laser beams. The integral area for
validness of the method proposed. The results indicate that the generalized M? factor of truncated laser beam can be
aperture

calculating the beam width by using the definition of generalized second-order moments is selected to ensure the

energy in the angular domain more than 75% of the total beam energy and the measurement method and steps still
follow the relevant ISO standards. The generalized M? factor of truncated Gaussian beam has been measured. The
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measured only by properly modifying the data processing method for the measurement of M? factor of non-truncated
(=]

laser beam without additional hardware spending. The method is simple and convenient and its measuring steps also

laser techniques; generalized M? factor; generalized intensity second-order moments; hard-edge
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Fig.1 Experimental setup
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Fig. 2 Histogram of the (a) background pattern and the (b) light spot pattern



1060 X 2

2

i 26 %

RIESE D .

X TSR EIAE Lo » 7T LSBT IR] — 2 B 6 5 1]
I 57 P 0 O P R T T BR A R DM B R
HREWETEXLME 2 Fin, HALIREIER
B B AR AR AR BEAE . X T RENLMR S N(z,3), 7] A
BB RABRRE I BRI BN K, 245
R RECR X BN 3 BT R

B4 51T AR GRS LT £ R —/A & CCD

REHDCHER . TTLIE W, 260 R 8l X EY
BN S E BB/ TER — AL B R E R K, JE 3R B
AR A S, AR R SR B .

X 23 FRAL B i 1 45 T A (8) K~ (10) Kt
MR AR ST BT &, BRI (1) AT /b — Rk
A RIS A R 6 B FL AR B 2R 58 B4R 7 R A% S
BRI, W 5 fiR . ATLAE ), BT S Bl
/0N P i 2R 7 AL R BE U, 3R B G IR R BUR UR 2L

250 200
(a) 180 - (b)
200 - 160 ¢ ﬁ
g 3 |
: | g o |
= 150 ' z 120¢ 1
‘% r % 100+
& 100} 5 80
g | g 60
= ! =
=
50 | ! = sl
T T R 20!
0 . . 1 . 0 .
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Pixel value Pixel value
B3 SREMKESS. (DRIEM, (DKRIESE
Fig. 3 Gray value distribution of light spot pattern. (a) Before correction, (b) aftger correction
4 CCDREAFRENZBEOLERE. () 6=1.166, (b) §=0.233
Fig. 4 Light spot pattern of different truncation parameter collected by CCD camera. (a) §=1.166, (b) §=0. 233
1.3 3. ; T T .
@ ey T e
1“2, imni 2.8" et e i i = - ,:/'/;V
L0 24 / o
N% 09t NE 2.9 Lo /; ; 
£ 08p- ; , § 2.0 S
0.6} : 1.6 et / :
0.4} A : 1.2 P ! : !
03 P ‘ 1.0 : SR U —
700 800 900 1000 1100 1200 1300 1400 650 700 750 800 850 900 950 1000
2/mm 2/mm

B 5 WREMTFLHEARERENELMK. (2 0=1.166, (b) §=0.233
Fig.5 Square of beam width varies as a function of propagation distance. (a) §=1.166, (b) §=0. 233

AL R IR EEE Sk 256 1) CCD REEK,

R, Toik IR A 25 R 4R 3 AR T 't SR ST OB 3 9

EE MR AT EBRE, B TIHSEES MR, XERER TN FREELE, N



TH kS BEDLREST XM BHFHNERZRER 1061

T R R 55 B2 — A e ST B SR SR AL /D . 2R
B ARHEG CCD #EAT BB R4E , WY 5 FR B2 3 32
A 5 25 0 B DGR AL L DB/ PR BRI 5 R SR IR 22
BEAT , 72 S B o A IR B{E B T B X A R e R, AR
F—TESHEFEYINWEE R, Wit Eh e
FRERAREE 5.

FESLH P i TR BT, ZE A A B e e X
BEAT TG I 2 O 1 G Ak R 7R KR IR AUy IX
ORI S, M 2 RAFRBRERE. LR

P 6 TE R 3 S B 6 BE Y BE B KOS BEATHLE . R
WA G RER T 2 bR a2 B X3, DUA 308
INAGREE RN . AN, EX BB EREFER
R ERE . ¥R RGN R E . KT
T AR R TR 22 A RN B iR BIR 2 4

WA B A AT, i (12) T L5 2
PR 22 N B BOE 6T X MP BT A 1 E
BER

S(M?) =J(%)ZJ(A’)+(

%)%(3’) n (%ﬁ)zﬂc’), 14

K oM R XM BEFHRMERZE,0(AD | o(B) . o(C) BRTHAEMERIA . B'. C' Wi
iz, FEMEGMENNERE ., ERARRERENNERE., ZHREANNEREZSERRE.
HXMARRRTHGH, SR EHEwsE A B . C,ERWEN XM BFERERHEE
o(M®) DIRAIM B HESER™ R TR 1A 1 TH, ZTRWELSR SHEBHESRY AR,
x1 FAEKSEHUMSREM M BT

Table 1 Fitting coefficients and M? factor of different truncation parameters
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Truncation parameter
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