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phase retrieval algorithm frequency resolved optical gating for
measurement ultrashort laser pulses

Soheil Madadi, Fazel Jahangiri, and Reza Masoudi

Laser and plasma research, Shaid Beheshti university

Abstract- Using two dimensional phase retrieval Algorithm, electric field of spectrogram created in a second
harmonic generation frequency resolve optical gating setup is retrieved. Spectrograms of chirped and unchirped

femtosecond laser pulses are simulated and their spectral and temporal features are compared.

Keywords: frequency resolve optical gating, phase retrieval Algorithm, second harmonic generation.
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* Second harmonic generation
> Self-diffraction

® polarization gate

" Third harmonic generation
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! Intensity autocorrelation
2 Interferometeric autocorrelation
® Frequency Resolve Optical Gating (FROG)


https://opsi.ir/article-1-750-en.html

[ Downloaded from opsi.ir on 2025-07-13 ]

L e 9 JiSoms e lodz (s 58wl g5
Olej 4 Comd (3 41598 b Bllae ;08 mye 5l oolal
@5 9, b el S92l al sl (oo 0o pl 59 1S
e cnl 51000 (oo duglie las 0l S O j50 &
0 oy Loyl cwas loge all jeS ume Jlade
o ya b sz was b Sjge ol g 0 il
IS ol sl 45 595 adgs et Mol JUSew lase
Sy 5y 18,85 L eas sl JUKw o aals
JiSms lae 35 Sl 0 L T 3B o5 5 (220

loe cass

E. (w7
Eéig (w,7) = V1 eroe (@,7) %(3)

o ol JUSw (laee 4558 o nSe 285
J‘)—i:“ )-'-"L’ A S Q] )" 9 dwloe C)L‘“} 039> 5O
D9d ddg W wa B ogd o a8 S

E() = Ej(t.7)dr(4)

sig

3 eS Las a8 05 o 00ls aslol gley b1 (ol
[5]ogi Hai 5,50 (glas

Egglt) — E() = J-Eu, (1) de — Egyltt) = E(t) [Et-0R

s hls WSe e 45 oS

A s e
Olaj g Caend Olaj

Ippog (@, 7) | Egig (w, T)
Exsiglay) Eqiglen,)

Ol duals 028 oSl

vanilla 5l b5k e, sSIEY S

FCIPPUI PPNV AT -\-Y

Pz 09 ol el Sl Sl e ol o

ol 63L5 5 ik o ilaj Slaseino 45 100f5 Jobo |

D9 (50 (G5l Al (MY Gollas
TR

I

Sz 09 ol 5B el o Sloy Blgn «pl T Sl i S

AAIAR

St S e oKisls A YAY oLo..{O YO LYY

Slaitin 4 el Y o155 55l Sl e
Sy a5l s cpl bl ol 95250 03lg,0 &b
S Uil 1ty i 90 oisS 5 ol 51 558
Ol o (b 095 5l o)l 992y (odly iz Do
LMLl Sty 35 2g Ly 0asS oo ool ojlg,5 auls
4 iy Bk 5l el T Gley b e)laje
S el sl Bl s oy < oSS
03l5,0 (gmedlS 8 SIS o) 500 &jle @y aBlge &
B9 o oIl Gl Sl s rar sy e 59
a5k A S Sl al 48w e il e obisS
ol s 4y L5 0550 Gl 3l eadias § (229
) 5L 5 Dad s Hob 4 g oo 8, ool T L
P RUAWR

SLedbl a5 9k 4 (5,55 03l5,0 (ilS 8 SIS o,
Sl apd o Oloj 9 LS P i Db o))
sl ol g by Gley wlasin G280 b3k
) s s 358 eolisal S5 Ll w5 S
SSE ez 2Lk Jolie G ytege Sl 65!
3k (o0 )98 0jlg,0 (S 2

03l9,0 (iS85 o, 5l AT 39 g0 00l lid Jl>
b o OleSee samed 18 2Lk o )sSIN L )98
305 G |y by (Sl o 98 4 i
o5b A Gl ((Sacend9> sla ) 40 & (S50
e e Ll 3 55 5 aeiin 5 &,y
Rl oS e o Gamge Al S 4 1) 51
Ol dygd s O pgo a1 0 JUiSews (S Sl o
S o s b U A S

| roc (@,7) o ‘jz E. (t, Q) exp(—iat —iQ7)dt "5

JHB ik ol oS5 5 samgs 5 bl allas Bl o
o a b b oledbl iy oz a0 Hh5 4 J>
Jlw )O as J&w& U”‘ Lo‘ .05)640 Cawd )‘ o)".\.i‘ u.\.w

o aie Sliz o a4 (g ool o ST B bk
O,4la 3529 (gamgd 3B bL Plaw o Cdl caws 53
Sz Bl s 98 @ yazie Olyx S0 o g
oS Ll 5l (S aS 052 58 (Dbl sl s,

Al oo vanilla
S e @b S oSl ol 5o (Y) S8 3ol

A Ay 5 a8 S a0 adgl eas lgie 4]y (wglS


https://opsi.ir/article-1-750-en.html

[ Downloaded from opsi.ir on 2025-07-13 ]

g S o825l ATAY oless YO LYY

vanilla 5L oL 5w ;o301 5 eolaiul b allie ol o vanilla 5 o 5L o, a0 1, 358 (udl ol 59 2l
oLisS 358 slo by (g5L8 5 Gloj el Dlaseie oIl (F) JSi b o] wlastine g 095 (s 00l
Voo ez et ol SOl S LB Sbib o yse D9d o0 b3k
o= @9 Gl 35,e 150 ek gl b adlisiad . \ g

) LS o el s s 4yl Ll 5 o, oS ol e
Ve il by 90 oz b adl gad) e Ll olp f‘-x\

A bl o9 4 SleMbl a5 ols g 4 35,0l 5 - o I
S Sl b sl wieS ol ) s el

0,8 ooliiwl Gt g oz slo L (o5

-
phase

22y

wrz O oI 5B b Sl BlBs el S5 Sl ¥ IS
[1] J.C.Dielis, and W. Rudolph, Ultrashort Laser ool ot il sl &S
PulsePhenomenaFundamentals, Technique

s,and Applications on a Femtosecond

Time Scale. Elsevier, (2006). bV B Gl casload oy plas (8) JS2 50 o5 pshailes Lo
[2] C.Rulli‘ere, Femtosecond Laser Pulses L ol Slakin oo,580l 5 095 o0 53l 4l [, O @y
Principles and Experiments, Springer, oo L5 ks oo (F) JS ,0 45 bl . S o sl
(2005). o ]
[3] R.Trebino, K .W. DeLong, D.N.Fittinghoff, 25 or Sl e 4 ol S

J.N.Sweetser, M.A.Krumbu“gel, and
B.A.Richman, "Measuring ultrashort laser
pulses in the time-frequency domain using
frequency-resolved optical gating.” Rev. I
Sci. Instrum, vol(68): 2277-2297 ,(1997 ). ‘
[4] R.Trebino, Frequency-Resolved Optical ;
Gating: The Measurement of Ultrashort '
Laser Pulses , Springer, (2000). ’
[5] R.Trebino and D.J.Kane, "Using phase ’ '
retrieval to measure the intensity and
phase of ultrashort pulses: frequency- .
resolved optical gating." Optical Society
of America, vol(10): 1101-1110, (1993). i L.

Lol 56 el (Sloy Ly ol 59 il 0 JS2

S0 oz b ol 6 il Slej Jilig el 59 xSl 1 # IS

\YF-


https://opsi.ir/article-1-750-en.html
http://www.tcpdf.org

