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Estimation of the focused spot size of a laser beam

using nonlinear absorption material

W 2] (Clare C. Byeon)
FFHerled 15F7EAdTA

byeon@gist.ac kr

oo HolA= =8, 3, AE T 7|2HSRE I, o
HAAORE ARG = oy Al & 7ol 3w st
= BE RopolA w|$ Fo3 EAddE B Eta, v o] WA 7] (beam width)& @] A
9] spatial profiled] 9]&%7l =olA HTshE FoYRAL $ ol Aol AotV dukHel golA
o]-&3k Aol A7t AR FAcl 7}%@ G GHAE AEE Hdt power(W)rh BadolA o] 7
H 2o A (Deld, R Ao ddxor Q%= AL Intensity(W/em2)Y Fluence(J/cm?2)o] th.
7%, Intensity(DY Fluence(F)Z %‘7]9%‘5]1"1 HEste 2 71 dojo] AoE 7138 knife-edge
o] &atAUYY 17te] CCDE AHE3E beam profiler® o] &3to] WA71E& 24 4 9l ol gld Wy
Fo] & mm e A& dolA WAE 2 AL 18 ofde o] oyt & & rp
& AR&ste] #HolANE A Tt JAT A5 2G99 (focal spot)ell A W A7](beam waist) F 4
A AAAQ Akow e 2] hekg HFo] ofunh G A= W7 A imel A F oum
o 1 oatR ZolA| 7] Wi Intensity7} ¢ EolA B R J—ﬂ«] CCDE &3A4 4+ dem 4 um=
2l CCD pixel sizeg el o] FFad=9 Aste &
knife-edge W2 AEe AP EE ATE F Ae 17k =242
W 2R 27 AEs CCD knife-edgeE ¢ X s)oF 38}7]
Hdd TAHoA Aol mE oy W &
7}l CCDY knife-edgeE o] &34 &% <44 %

o] &g Rokel VA, HAA 5 AAYE

CAelAR e 54 AL HolAS ol
1

o o
ol

ol
1r

i

l

o o
to Mz
o

[N

2 2 = o o £ o
& o
2 e

~
lo,
e,
(i
o~

(o]

-
N

30, X oZi n

-
-
3 2ol %a—s}c}. ¢ ArAAE AAFE B

3 g oj9zy @ 4

o
12
é
L
o
u
i

WA collimate® o mm 2719 dolARlS HAPFTF ARl XA =
st (1) oW TE AP EAasE gy A7 olyy ZAEE W9 Intenmty‘)r Fluence-% k4= TA or
2 Yeiiejx =, & mm37] 9] beam sizew WA AHostA dubA] WHow SAHE & %l—cllj—?n 44
powert} energyZ-E Intensitytt FluenceE A &
o] focal spotell A ¢ HJAYFFA RS FHhES AT o AAdAN= =4 ﬂoﬂoﬂ’\i«] =77} %Xéﬂﬂ o
domZ T vs. EnergyitE plot 3 4 Stk o] #M=E AR&sA &%S wWe T vs. F9 high F
region(right end)¥ #W=E A}&39S W9 T vs. Energy?l low energy region(left end)oll A SYLg T #He
T AAE g9l A7IA HAdh T Fo drbdrolna §U¢ F #2 593 T g& 7hAokwt gk 21
2l 22 polynomiale] 1} exponential @412 ¥ F¢E o] &stol HA= 2o TEF)E fittingdtaL fitting 2 7}
o] A% F(T)E ol&3dte]l T vs. Energy curvedl Al F3t&o] HAe Fito] gsto] 242be] Tel @ Fluence

i
[
s
[\
1o
S
=
ey
=
D

Q
S
=3
_Q
n o
rlo
r%
N
(o3

N 2

149



S=4sts) 20009 % SASETS =B (2009. 2. 12-13)

£ Axrgth ALtE Fluence#t st 313 %= Energy s o]-83ke] effective area, A,;; = Energy/F, & #%}at

i, A, RHE beam waist, w, & A WOk (rw) =24,.). A5 ©1&3H] EnergyE Fluence® W 3H&h
®)

.41

2 ATl A= 532nm e Nd:YAG ¥ 2%(30ps) dlol A ZAMFOR AFESF AL, 30em 24 A o
b A2 ALRSATE 2 AP oMo WAy AAS 9] durF o g E3 AMEHE Gaussian beam waist &
2 (w, = Mf/7wy; w;radius of collimated beam before the lens, w, € w;)& A& 49 w,& 38umol}, °]
v dolMrle] A Gaussian, ¢HEHA collimated ¥ o] Q3L AREH ;M= g 17be] diffraction limited
(best—form) gﬂ_z_%l—% ?ﬂzﬂ 6]_1;}_ o] E} 3k A ;(ﬂ‘— o dlA o] JJrzsL 2] 34/\1 Al o 1 S
ks ALkE A7 A Aar)eks @A g2n 2 AT HAdEEFFAR
£ 170pme]™ knife-edgeH S E3 87% T3 w,i 240pmeo]il o] W] E3F Ut} gaussian fitting3dr 23}

2 gaussian radius® 139umeo|t}. o]& HAFEFAEE 3 2 wo] gaussian beam waist 34 o] &
S 2HGde] WAy AR AA WAvie 953 Vb #s d&F Jen, v E CCDY knife-edgedl| A
219 spatial profile7}A] 24T = gloy Add ez £44 CCDY knife-edgeol| Al &4 &
& ZHATINHA qEFAR] oE 35 Filel 3
=9 2y olAY 2HA7Iv 4 um olske] mj AL 23 A7

0]

u9

o R

.—ﬂ

0.8
0.7 1
0.6

0.5

0.4

Nonlinear Absorption hMaterial

03 a9 L uAgEFEAe 2HGoAMe] T
] ==
024 =

0.1

00 T AL T T AL
1E-3 0.01 0.1 1

Fluence (Jlcm’)
Iy 2. MAYEFEAN ZAEE oAy Al7ld W& F3&. [0 Low F region, collimated beam®l
gk zAk 0@ High F region, focused beamell ¢]3h ZA}. 3} ot T 7S 7M1= AxE 4dS
Al

=2
Al &k
.

B Lo

FS.*i
o,
rlo

1. Siegman, A. E., “How to (Maybe) Measure Laser Beam Quality”, OSA TOPS 17, 184-199 (1998).
2. Skinner, D. R. and Whitcher, R. E., Measurement of the radius of a high-power laser beam near
the focus of a lens”, J. Phys. E 5, 237-238 (1972).

3. Byeon, C. C. and Lawson, C. M. “Direct Measurement of Fluence using Fluence-dependent
Transmittance of Nonlinear Optical Materials”, presented at OSA Annual Meeting in Santa Clara,

CA, Sept. 26-30 (1999).

150



