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The Development of FROG System for the Measurement of

Femto—-Seconds Ultrashort Laser Pulses

A & A 7bo] #ME = (femto-seconds) F&E] o]E2= FxY FEA(ultrashort laser pulse)s= Z+E A&
2 EANE Tl g8 $8HH, oz 1 2447 05 BdE oo, Sx¢ FAUXAE wEX &
o FHxol EA - GAEE A AEZa 9F AHRE - o #g FRI aFHEY, YA AL

AlZko]l o}F gFolr ol EAS Aed ool BT iy HZ £dFL “Z2 I(FROG
Frequency Resolved Optical Gating)"& ¥l &3 ¥ 712 o] AAHAUS, A&l AFHAU.

o] AFdME “olatmzxzx ZEZI(SHG FROG(1): Second-Harmonic Generation Frequency
Resolved Optical Gating)” %2& MM HAEZ FF9 FH29 AE3 4 dstE Fdolhule A9 )
o] el MdwFg, ola mEy T2 FAFAHL FU2 “A A7 (autocorrelator)” 9t “EF A
(spectrometer)"& 2@ ZAozA 7124 BF2 29 15 2o S4& Aok @ FE2E F b
o8 Uy # 7t BFEE }—3—;13}@] AU AAAS F U, Fortee 9SS oA Rof vlAdE
BEAA Qo 012} 2 gt oA BEHEIE Mg I A= dx A8E ‘T2 #HAH

L

#H E 2 7 P(spectrogram)” ot st o] A2 AIFA AT P (EE AT

F

(FROG trace)” AHE
g2A ogS 7&‘% Folr}

. 2
Irroc(@, 0= | [ EQOE(t—De = dt
29 2meEe WA B2 wrls g4 BES AR 2 Fiso

1

EM . \<®>

E(t-t)

13

m
—

Variable
%& delay

E(WE(-T)
- 2% 1. SHG FROGY 33 FAE.

A

Ha

338



F350333] A153 A71E3]) 2 20049 SAFEEES] (2004. 2. 12~13)

BaRe daSe WS e Btk WA ArF KN AER 949 AP shedz A
A o] dlP%e AN E(DE(t—DF Az, olRg Az to] el FPol WFste] Frs Jogo

Ne asg Balo.0=[BOE-0e ™ g gey 1 ug o azgs 1%5e 4944 2
e 223 A3 Vg, 0)o2 vyt ANY Eglo,0)e oA 9 Fed fgstd A9

tle

o g4 Eg(t,0)g 71, o #e A4 E)) 28 A2¢ da
o] B}AL HEolE wulth ¢ & oYkl AolX|y, FFH 2=
o] £a7Ae wAu wANN Nz Eglf,r)ozre M2 ogad E()E T3t 244 atg
g3 gdngdEe] FHFEd o dAFdAM ML zeaddMe 22U A AL & £ 3
o oA ADE “FoAHE YutEdy(PCGP? :principal component generalized projection)”2 4ith.

REET. o} 43 AlA
S
—

ol
St
ol

3

Z ¢ GRAROUILLE hwtensiry
10 F —— SHG FROG-Intensity
v fan ® GRANQUILLE-Phase {4 2
410 o | 4 —— SHG FROG.Phate
g » :i -
- -
400 g 1
A 4 N X -
5 o 0.6 o3
£390 E T3
- -
° S04 { .1 5
3 E
3%0 02 T L)
3-;0 0 0 b L ¥ -3
. _300 ,‘,150 S 0- - 150 300 <200 -150 -100 -S0 0 50 100 150 200
o Delay@s) o Time (fs)

(a) (b)
a8 2. A &S (chimping)e] A2 ¢l+& 100-fs FH29 FROG #AH(a)z}

A gg2e Wl g AYEED)

a¥ 2% M ES(chirping)e]l A9 gle oF 100-fso] FH2e ZAAFo|g ulAdE Ao ZE BBO
AAEA 100- pm) 2 Ak 2F 2@)E AL FXNE A 92 23 #FHojx, O 20b)e 2
3 FExo ¥y @ akel Azbwsiolth vlERSG AlZdEoE FAE e AEsY A 2R3
(GRANOUILLE, Swamp Optics)®& W ZHifo]xm, A

=2 =2
AT A7 & goung Sy Aud AEZX F£Fo F2xd FU

x
flo
=
I
e
o¥
l,l_v'
Iy
2
b )
B
o
i
e
>
o
of¥
o J
—Hz
M
-3

[BtnE 8]
1. K. W. DelLong, Rick Trebino, J. Hunter and W. E. White, “Frequency-resolved optical gating
with the use of second-harmonic generation”, J. Opt. Soc. Am. B 11, 2206-2215 (1994).
2. Daniel J. Kane, “Recent Progress Toward Real-Time Measurement of Ultrashort Laser Pulses”,
IEEE J. Quantum Electron. 35, 421-431 (1999).

alo

# 0] 71 20024 SIET SN KIH(KRF-2002-00003)2 ot +3SU

339




