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Numerical simulation for the characteristics of spectral interferometry

between two linear chirped pulses

DONG Jun ,PENG Han-sheng ,WEI Xiao-feng ,HU Dong-xia ,ZHOU Wer,
ZHAO Jun-pu,CHENG Wen-yong ,LIU Lan-qin
(Laser Fusion Research Center,China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; The spectral phase shift of broadband pulse caused by transient random disturbance was investigated , based on the

combination of the characteristics of linear chirped pulse and the spectral interferometry of two pulses. When the same component of

both the pulse spectra meet on the frequency domain, the spectral interference is generated. Exiracting spectral phase difference

between both the linear chirped pulses from the spectral interferogram, it was simulated based on Fourier transform spectral

interferometry ( FTSI). The results show that reconstructed phase shift of chirped pulses is characteristic of spectral change ,and this

reconstruction algorithm is effective. This method ig/helpful to transient measurement of some physical quantity in ultrafast optics.
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Fig.1 Schematic of spectral interferometry

PLAH, 24— Bk AR L 32 3 51 57 0 sl T8 il
(M Bk v ) T 53 — D ARZ WG (SH k) , 25l
B, MROREERAE IR AT, fEEYH L, Bl
ARG « M E AR RE S, AUE T WAL
LAz 8] T35 SR g T AR BL 3 , i CCD G2 sRIF £
AL, 53 B AL AREE 0 b Bk b AR R AR A, 3 F
W 2 BUHEAT 53 H T 45 B B AR K 8] R AR fL AB 22

R, B ekt CCD 28 (] AR BRE i K s R AR «

. 2mc
T d(x, - %) (D

A, e A, w APKIPIRE, £, d 73 5 0 &5 LR
AR %, = fsind, ,x = 10,,0,,6, 735 BKwpAE S
W AS ARG A, R« <x, BEH. TR
i, 25 (] AR n b B — i EE— X O — Bk AT B 1L
Rt , Xt T 85 AR S0 4317 AT LS BR 2 8] T3 R BL Y
ST IERAL T
R — R ek, S0 RIS , B R R
R EL [ 14 50 9 2 A AR X B R RER 7 9 & ks
xt, 43 AVE RS E K E, (0) FITRM Bk E,(¢) o Hof
SEFKMHINEERR E(0) =Es(w)explip (o) ],
LM kb 32 BISNRRBI0S E, () B RE, (1), B
ERRAE, (0) =Ey' (0)explip, (o) o Mg+
FEH T RAER:
o) = [Eg(w)* + [Ey' () |* +
2|E (@) Ep'(w) [cos[Ap(@) + o] (2)
R, Ap(w) = ¢, (0) - o, (@) FFA Kb Z E H%
. 7 NFABKh AR SRR . SR T
Lol 2n/r, (2) B HTPI B T E S EHR
SR BE-TAEE TR &, or AT HRT
MERARER A, R, A () A FRETD, B
MT 5 TR ER BRI ERIT

2 SN R R S T R

HMBK 2 BN s E B, (2) =E (£)e(t),
HIEE, (0) =E,(0) *e(0) ,fF5" « "FRER,
e(t) NAMRET, e (0) Ry £ (1) BIEBRIH L. X
27 ik BRI 5K e 357 g A2 A R Bk i,y T AR R

)]

PR KRS GLAR 0 O, BRI 245 R Z S IR
Wk E, (o) K& ALAEAE N 0, M2 — 4L
|E,' (@) A RIAHOLEIE , Tos S WA AR % Rl 43
A

B - bk oS 2 S M PR KB b i, pi T UK
fik et AR AN D O, TT ELARE A2 1 Bk vt ieF 161 B i I F
B, He 5 B[] 2 X B B 2 P iR ROR 2R, IR A 3 Y
BRI Bk e 5 IR S SO M B RGRMRE, (w)
T AR A PR LAk o 4R W O AR B B S 4, T 2 52 2
TRZ P B BK G R k, E ot 2tk
WA Bk b Xt 22 (8] (9 453 1 9 4R B Ak 459 A L 22
Ap(w) BT SIUSAR RS BE K »h 35138 1 284 , TR Bof
AR B E) AR Ah o B, R R B Bk 3 T
Y3 — R T S B S BRI (B S T

3 WK STUSAR RS R HUE R

AR LA _E A [R5 54 TR Wk Bk et =2 [ 9 T
WIRHE, EEARB N B REENE 2 R, K

space coordinates interferogram |
N

coordinate conversion |

h 2
spectral interferogram /() ]

C

(

[ M

{ FFT{‘{((D)}
(

(

C

)
filter(FF [ {/(@)}) )
IFFT{filter(FFT{/(@)})} ]
]
]

arg(IFFT{filter(FFT{/()})})- 0T
AQ(w)

Fig.2 Flow diagram of the reconstruction of spectral phase shift
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Fig.3 Simulated spectral interferogram and spectral phase shifts with given

pulse parameters
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Fig.4 Reconstructed spectral phase shifts from spectral interferogram and
reconstruction error
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Fig.5 Simulated spectral interferogram and spectral phase shifts with given
pulse parameters
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Fig.6 Reconstructed spectral phase shifts from spectral interferogram and

reconstruction error
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