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Fig. 1 Transverse section of the cylindrical lens with Fig. ! Uptical arrangement for mesuremnent. The laser
large longituwdinal length beam incidents perpendicularly at the rectangular

side of the lens, which can move along the z -axis

and z -axis in the figure
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Fig. 3 Beam sizes estimated by spatial variance when Fig. 1 Mormalized maximum power transmictted through

the integral range is limited to [ — Iy ru_ - the filter, calculated as a funcuon of the ratio of

These values are normalized o the cxact result curvature radms of the & and the real- beam sjze

W, for each intensity distribution illustrated in W, . If the transverse length is latger than 2nl¥,

the Figure we  can  ensure  the numberical  results 1

coincidence with that given by Eg. 110

ETMEEMNRAEE., HOATHR

APl Py
'BWE = gap 0 (11

EAFEH. (R PEHMNL T, MG E oA BE ., B T HEmRB LR
LA B HE LER AR, HEEMENE; B/ 4 waRE AR, H o WRIER
B, LIEFHMMME. BR P do—ER. HOD XS BRAXRAHERE o = 2 40, B
F Po=e ", SEAFHLOEE R AR, R, WMERARN, B0, MK e« BAH
FREHAYE. HEEHERARBEL D, BOARETCELRSRYR S A ERE N
. B, #ARE THERBESKXHSET L.

SR LT, i R/W.~ 1.5 (G RETHUE , a (A EEZ 052 . do B i UL B T 558 A )]
RE /MR, ENES, Wi TR EEEE -MTHEEEE L, SHARRBNESE
WEWMER RESHE M RBEEEEMNIIET, ARSI BEERIGAAETE. 7
B[R W.. @R RM A EE. 4 PEARK PLA, YRR AHFEHEE.
H BAMEEGRESH S50E, MYFaRERT, B X ABCD 2RIR[ 5] )
EREERTAAEER . MYREE T ERERERN RIS, T5EH AL HER
Sl MG, FHA—ETEEBRER. W a7 (5 R HE R 8 Y61 R T [ 3575,




120 ¥ 2 = B 16 &

3 iRESH
Bl E B B e AN AT . MBS E R EE AR, G 5 R

PY = f dy j f.lxr.g)le =dr (12)
Lix.y) RE T iel ., { AR EERETERENILMKE
;- [+ B —a]— VU1 + pHR — (dy + & + wx) (13>
V14
pztan*‘r)fwm (14)

A REEE I E, o) BAFEEMB LR, FRELER T A W= V2 + 1ol
n B e R

W.(zy = Wo V1 F (z/zq)t (16
op = AW/ 4AME, pl=Yy = ze[ (afae) + Canf2) ] (161
o RERFNEE . SRIH DA R 600,00 = mexp [ — (/0P ] ¥ sErBEHER, wmh—HEH. K
= O] ARSI E X H &
7o 8872
o= T ,,!mg(i’{?;s) ¢17)
m1syX 506 )F A3,

B6kHow=1mm,z=1.5,a=0.00mm ', R =2cm, »+=0.63 um B HEiF&E5HE.
MEWH, TEREAG 1 em MTEEA. IREZRATLIZERY, MEAEFREEEFE. X
ERD, BEWEKREREEAS S, BEE LG, MHTRBIEFEROER RS, HFR
z AEHER 0. 47 5. TFEIE o) SEEEH LT SR AED . FEFEImEE M 7,
y) A XK, EEA P HMES ESEab s i,

\\

J g

P o

/ L4 =

=

. . E

; .
0.0 . ; . ,
0. Q0 10. Q0 20. 00
z—zo (em)

Fig. 5 Schemetic diagram illustrating the real path of Fig. & Dweviation of the measured beam sizes normalized
the rays when the filter is away from the beam to the exact result W, for each intensity distribution
waist and Eq. (9} of the rext becomes incorrect when the filter is away from the heam waists. The

beam curvatures vary with the axal distance are

dlso given

HTMETENAFRESHAMEODRNRK R, NI NE %28 %P
RENYEBEEGE . ERENELAFARENE R, Hild 5B BB LR/
BRRE.



| 1] HBF: —FR AR R A T 121

W SRS TR R R R REMEE RO RN MR T Ky
AN TS5 B4 b . i B B R AR RS g, X R Bl A e 5
¥ AS N RER AER - MBS . FWRGEEE A B RS I R A R L ET BRI
i R AR .

kK. HE-AVTHERBALE T TRAGHN, BEF. FRABFHTLE. £
*or A,

£ ¥ X &

[1] A. E. Siegman, New Developments in laser resonators {Optical Resonators). Proc. SPIE . 1990, 1224 = 2~
20

[27 ¥. Champagne, C. Pare, P. A. Belanger, Method for direct measurement of the vatiance of Jaser beams. Upl. Lelf
.y 1994, 1977 : KO5~-—507

[3] P. A. Balenger, Beamn propagation and the ABCD ray metrices. Oph. Lett ., 1991, 16{4) * 196~-198

(4] =TSR, AFF 4, FGL, PEEEE RO, 1986 : Chap. 12

[5] A. E. Siegman. Defining the effective radius of eurvature for a nanideal optical beam. [EEFE J. Quani. Electron . .
1991, QE-27(5) : 1146~1148
[6] A. E.Siegman, fasers , University Science Books. Mill Valley, CA, 1986 : 721
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Abstract By measuring the power of a laser beam before and after a cylindrical lens
made of absorbing filter, the spatial variance along the given transverse direction at the
waist of the laser beam can be obtained. We can also obtain M? and spatial variance at
other axial positions with the help of additive lenses. Design criterion and measurement
error of the method are discussed.

Key wo.ds beam size. absorbing filter. cylindrical lens.



