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Abstract

Method to Control FM-to-AM Conversion Using Spectrum Shaping
Mo Lei

Wang Fang Liu Lanqing Wang Wenyi
(Research Center of Laser Fusion , China Academy of Engineering Physics, Mianyang. Sichuan 621900, China)

In the transmission process, broadband optical pulses generated through sinusoidal phase modulation, as a

1

result of changes in spectral composition, will lead to FM-to-AM, resulting in pulse intensity modulation in the time

effectively control the FM-to-AM effect, to resolve the issue of time-domain intensity modulation.

domain. It is difficult to measure the microstructure of spectrum accurately due to the narrow spectrum bandwidth
=]

(about 0.3nm). In order to control this effect, the paper presents a compensation method of spectral shaping guided
by waveform measurement. By measuring the waveform before and after transmission. the shaping pulse spectrum
will be calculated using G-S iterative method. Liquid crystal spatial modulator is used for spectrum shaping in order to
compensate FM-to-AM effect. By numerical simulation, the details of the methods are improved and requirements for
Key words

measuring instruments are proposed. The results show that, under certain transmission conditions, this method can

laser technique; FM-to-AM; spectrum shaping; waveform measurement; G-S iteration
TE = DR BOCM ) de b i T ARSI\ EZOR

FEHOG K b BAT — i Y 9 L IX B T ' 1% T R R
FEV R D7 3% 2 AE SRR, 98 12 T K 9 o 8 4 i o

AN . eI T e AL TS 4 A I 1] 35
JE » B IE 52 AR I8 B R 5 2580 0 ik ot 1 47
e AR B AT 3 Y D B 7 6
T B S 1 i B T O T R GERY S A L3 08 8

AL B4 % i o8 B0 LT B30 00 00 BT A e
DT 45 b B Rt M LTI . A TGV OR B DU A

HITJG D' 3% 98 B 23 A1 B B0 T Ol 1 O Mk LA AT

(LR e 1 A D 199 A8 AT — I
5V & v

it
FEAR DL 1) A% i o A v 1 A L B O AR
AT R SR AR B 5 2) T ) A A A e 1 T
R IE . TR BEOE (AN AE Y s 3) eI BB AR 1
RE X 1 5 B2 R A AL BEAT AR BRI . 4D & pR
A i ] B2

PEE T /v KO8 (1985 —) . 55, W L W90 Ak » 2 Ao w3 D) S 11 R Yo' % 75 0 T ) TF 9

BB 1973 —) I LI BT 50 5% » F2 BN RO BB RBOR J5 T 5

. E-mail:gengyc03@126. com

» E-mail: sujingqin(@ tom. com



LAl Tk ot 7 4

TR I A 51 5 3 A T LA o 30 40 38 30 e 280 17 1) 7 3 303

2 SERITH

90 P T LR O S 3 U 4 )
P A M A 650 ko
HEABUOR . o T REBUCA 28 O 28 o8
e 6 i ol e S B CAND) 8 5 927 0 R
SERTSCHERTAMES . CHL% I A 6 85 B 28 1
e 2 2

H0TFS) 2 76 T 98 8 S 0 3

Pl R T A DR ' Al O o i AT 60 Bl 40 5 R
BB RmIAT S E T AS RENETE. 550
A T A3 43 N S R A Y 2% A I BT, X
BATT 1335 S 28 AT 2 S R RE L R RT SR B 55 RO 1Y
H. R 128 o0 2R MR & 2 8] D6 i 4%
AR R EE 5 mm, 56 100 pum =+ 0. 005 pm. &
2B 2 pm"

adding the compensation device

sinusoidal phase ‘:%7 transmission process

narrow—band [— "= grating for SSD
light modulation T (black box) T
measuring waveform measuring waveform
IL.® L(®)

P10 ) R D S R R

Fig. 1 Configuration of compensation for FM-to-AM conversion

grating

grating

input puls%

spatial light modulator (SLM)

»haped pulse

K 2 il Eie moTR BIE

Fig. 2 Configuration of spectrum shaping

o e i o R L O R TR HG B L A A
T i BRBOR A o A R R A D 00 e ) I ) 95
RN e G QU B2 NS AR §i A1
s BT RUOEATAS RE A R & 0 A Dl 2 A
o AR E AT A S G B T T B T (H A 2

B —L > E®)

1 L

., »,(»)

L=I,(»)Xg(»)

transmission process

,(V)=p, (1) Xg,(¥)

X I I AN A R L i TR AR UL
S BAMIIHT X BORFRREA

3 REFp i A
i R A RO B T PR 3 3R

Ep) —ET g

1) 1,0

’pZ(V) ‘pg(t)

P 3 koot 7 et 7 4 o A R

Fig. 3 Mathematical model of transmission of the pulse

Horpr, ZE e ARl 1 R A% S A B » A7 i O HE
AR 2 R AR B . FT A IFT 23 50 O i 1L
AL e M AR . g Q) A g, (0) J3 331 D i i

FE RS AL R g . BERIETE I (O F1 L (o) K]
W8 208 . @ (o) by IE 5% AH A7 98 il J5 (%) B 18] A A7 . 22
%Jﬁ%%%ﬂ@*ﬁﬁﬂiﬁaﬁfﬁlﬁﬁﬁ ng(I):ZTEVOI



304 2l 5]

oo e 36 &

+msin(2ry,t) . H .o, Fom 4350~ 1E 5% FH AL )
I 18 R T AT 5 R R R R DU R AT L AT Y A
ES ROk U

E%ﬂ:Il(z‘),lz(z‘),gol(t):2nv0t+msin(2nv,,,t)

Kit:g() g, (W)

HERAM LR o (OFRAE TG e (L),
D) [ 88 5 Al Sy

e L)

R 1, ) g (W)

— AL T X TR HEY o (WD
o D AHZEARNK B g, )5 g Q) A EL AT LR 3R 19
TEOLT AT kAR 2 DR A AR R AR

1 el W) =g (V) H G-S St a e
PIE I5G)

2) ¥ L ORI DR E R G-S %R
K @ (W)

PP BRI G-S ARl 4 s .

4 ARIE I PRE DUXT O S Ry Sl

thF Lk h G-S i fR g U F — 4 A £ 52
AL B WA O — i X i 7 R A
B ERA ARG R BT LT B A 2 1 B &
(P A 15 2 R 9 T 9 7 6 2

5 AN R 5L -

1) IE 3% 8 531 ik nh i S8 % 8 00K B HCE
SBT3 - IRAIIE 10 GHz JARIVEEE 4. 55 iR
D P EL A D R B AL B
5 0 S BERRAS 15 R A O 1 B SE A L R
A 5 52 PR A% i 9 728 e BEAR D TS f0
T BB S B — BT 0 s 3 LB
fERE.

. a
initial guess ¢,(H)=¢ (1) @ initial guess ¢, (t)=¢(¢) ®)
FFT FFT
EL@ PO0) L,(), ¢, L), ¢,,(8) L, (), 9,
time—-domain frequency—domain m—m+1| time-domain frequency—domain
m—>m+1 restrictions restrictions restrictions r/estn'ctions
LN O g A0) Pim(M)0,(¥) Ly (D= L,(0) L, (W~
IFFT IFFT

IZ,(m+1)(t)’ ‘pz(mu)(t) IZm(V)7 (pl(v)

Iz,(mu)(t)’ ‘p2(m+1)(t) Iz,(v)’ ?5,(¥)

B4 GSHEMRERRIER. DEFE 1;(HEE?2

Fig. 4 Process of G-S iteration. (a) Process 1; (b) process 2

2) SR BETE A I SR AR T DK b i) 4 ER o fiE A
EATBRIE T G35 4544 Ak vh T8 - 10717 22 18] 1) 3 55
JEE T 28 5 AN 3 HR 2 1) A% i BR RO D 1 A ok A
AT JT LA n] AR i 4 A ) i e BO(E X A
PR PEATARAEL - AR A5 50 B8 A A AL fr R . % AL
bR R -5 S 114 A i pR RSO O3 1 A AR IR]

3) [AAE X 3% A AL . FUAT 0 B AR L ek
Wi I » JT LA K2 40 3 ALk 1) A ASZ B0 T 220

A X B0 s ] ' I A i A L 5 B A A

B

AR5

e

FIAH L FRE RS PRI 5 BAR LS AN R o™

L LA L B0 Ry 2R AT O L FH B o R £
I 3T 5 R A f ot 5 P RER ity 2 2 30 A 67 A% it 2k
WA 6 Ca) s (b)) FT 7R (P b 2 a O A 0 A Y B AL
B 2k L AU I S 1) £ A a2 5 T2 b O ik A4S 3
1 38 3T 12K 5 1 2k D R AT A Y T R B A D

I8 B ILY AT — WM Z ) AM RN A
AEZE 4T B« E I S0 05 B XS A2 05 1 1 (o AT 7
O AT R AR AR R R R R SR I AR

&

1.0 T T T T T T T T T
~ 05 q
HERREEER
i | I
. A I U S N N T O Y I O
-1.0 -0.8 -06 -04 -02 0 0.2 0.4 0.6 0.8 1.0
/(10" Hz)

P 5 IE S JASENK o i 0 — P iR B O3 A

Fig. 5 Normalized spectral intensity distribution of sine modulated pulses
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