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Abstract A method to broaden the spectrum by direct phase modulation is proposed. The effects on the spectrum of
synchronization precisions, and the narrow signals need a high-precision synchronization; compared to the parabolic

modulation depth, modulation signal width, synchronization precision and different signal forms are investigated by

numerical simulations. The results show that deeper modulation and more narrow modulation signal width lead to a

more obvious effect and a broader spectrum of single modulation; different modulation signal widths require different
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signal, sinusoidal signal can lead to an obvious frequency modulation to amplitude modulation, which can bring down
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the compressibility and the signal to noise ratio. The experiment results of the central wavelength match well the
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fiber optics; chirped pulse amplification; direct phase modulation; spectral broadening

= W)
PSR A5 A A ) IZ BN 0 T RO Bk
MR et TROEEOR . e DR A

I H S SR FOGA R T A Xt B Bk oh 2 AT

WK Ik oo AR o D5 %) i e Mk ey 98 Y e o Ol
ok w7 A e A R 2 ok SR O KK e R (CPAD ¢

R 5 HOR S5 0 Ik o FE A 4 6 75 2% 3

IR 5 A sOEHE 4 as S B . AE
Pl U TR N =R S| O E | S 4 Y QA

GRIFL
e
5 it
WiE B
E£WH
EEE T

=5 e ) B S 56 v
Hh 20 Ik S A AN [ SR ek Y A Ok
S B K Dk O A TR T AR AE S AN L T3 A DG
[EDOR &1 QUIE R & STl RN G (A NI S B
P ] 8 HORD G T B RE T
1 2014-04-10; WEIMERAE A A 2014-05-07

s ERK H AR A4 (61205103)

s 5 BR(1989

SHfE i

* BIEB R AN, Email: smilexc@siom. ac. cn

) B ST A, BT K op e O 1 A FSY . E-mail: guoy26536@126. com
PR (1975—) , 4 W58 B 1 A U, 322 A O ik b 08 5 T (58 . E-mail: fanweil @ siom. ac. cn

0905010-1



i

# ot

1996 4F, Kim 457 15 YR B3 A8 A7 18 il 35 75
T O Ok AR R SR FH 22 R 5 4 R ) it DA G
SN T K . 2007 4F, Howe 58574 1 F H 4=
S5, 52 B 2 YR SRR N ) 2 U8k o O e A
F4 ik e G o 308 Ao T R A7 R ) 5 3] W Rk bk e, O SR
Jik o P46 o 25 LA S e 4 R R Bk e S
JEG TR A . B & TR R LR
AR CACSL) RT B B &4 2 (AWG) &
F AR T LS B I8 R A S B 0 ) 2 Tk bk
MG R R ARG AT RIS A . SIS IR AL R
T A SEBRELAT T 0 S R A R ) T LR
TIOR3t A G 25 A AR AT T O 1 € HOT T 4
AT S B T 2 R A A 9 A AR O
HLE S B 0 B2 B X CPA R 48 vh M 7 1oy A8
(AR DT AT L KR B 2 T+ CPA & 4 1 4
FRpEte T,

Howe %52 [ TAE b, SEg 25 o BB B
VA B L AE I A X 1% S 56 B 42 EA T 43 BT i TR o 9
il 3 R v R A R B S S B R e R R AT A AT
o AR SCER X 22 BB A A7 9 i o AR v R R
R U R A S g B L R B B R LS S TR R
XiF 6% J 5 A0 Ik oh AT R 4 Pk 2E AT B S BT R EC(E AR
PU, G T AH O 4 B A % R 5 D 1 5 [ N R
SEG L SIS RS A A AT

2 HRSHT
2.1 EBRAEAEF

A ] ) 2 A1 AR 8 P DI RN T o Ak
TR 37 45 o AT S A B 2 O L e 2 AR S L
HHAL L B 2 2%

BRIk o6

E() = /P, + Uy (D) exp(— iwt) s (D

Py 9 A Tk o i {5 2 2L U (o) O 11— e ik
i .

22 3 i AR 7 94 ) HL TR A S i R e A AR 2 S

E'(t) = /Py « Uy (Dexp(—iwt — iAg)» (2)

V. .
VT(

K Voo JIRHES V. IR & 9 SR Ik
U2 ok o AR A

T (3)

Ap =

dV. (¢
w:wo+%¥2:wo+%° dt([). 4)

2.2 = URER TR
MRS VO NP LA 1

V.(t)) =a+« t—b?+c, (5)

A @ —— LT R £ 5 B e )

Zeoe =V, V,, HEAGESIRE. T, NHEES K.
o1 (O TG R » 22N

w:wo+%°2ao(t—b). (6)
SIABHVRIE m = V2, ()5
o 8mm
w = o = s (L), (7

AT LU o AR k5 S 6] Y o S IRFIE] 2 B — TR e
K PR 21 22 W gk g 5 J2 5
2.3 XIERIRKHELS
w1 (2) 3 Al LA & ad 2 WA AL IR il Z )5 G Rk ob
U — AR e 7 Sy
U = U, (Dexp(—iAg) ., €))
O i e o

[

1 (= 1 s .
U,.(t) = ZEJU((u)exp(?gpzw‘ —lwt)dw, 9

K Ulw) i A3 0 — P04 16 F 14 1 725 4
@ e SR E MY B, IR R IT R . H
(8) AUA O b AT 45 2 iy i 6 37 10 18] BT

3 BUE

43 9 X5 R A5 5T AR L VR R R N R 2B A R X
RS O T R SR A A K T R 4 R 1
SR HEAT TRl AR Y A6 K o K TE 2
9 80 ps HLL Ay 1053 nm fY S 30T Bk o, 4 i
55 R HIETE R 150 ps W@{H A 6 V P2
5%,

TS0 ARV 10T i £k AR R A S v W K e
FEHEAT T EAEBIALL . BPOG Jhk o R0 4 e R A RS
ST 2 3 R £ 98 L 5 98 B R T O ik
TR . B 1 Ca) Sk 4y 2 A SRR A S RO ik o
R B R G 2R IR TR AR 5 e RO ik e R o S ik
S8 80 ps. P 5 5 Bk WK 98y 300 ps. K1
(b g5 15 B 1A i U ER3 i 7228 1k 15 0 o Bl B 9
B HG T, ok w3 5842 5, HOR IR OR 35 m B AR

(7O AT AL A Bk o o8 o R v, O o g A
S6 (FWHM, fewin) B T ) 28 BE m 19 58 T 1
Ko HBREE R an &2 i R . 7T LA L O6 kb o

0905010-2



;o OBRAE.

G 2 H8 B A i 58 BG4 B R BT 5T

——-modulation signal
—light pulse

(@

O
=)

1.0

Modulation signal amplitude /V

2.5 0.5
‘\
! \
0— : 0
-02 -0.1 0 01 02
t/ns

B 1 () Wk fs

Light pulse relative intensity (a.u.)

RER 1B QU B PO F A i

®

S = o= N
= =)

Pulse intensity /10*
o o™

4

1053

2, 1052
%, 1051

30e®
10 \:\0“
N\O o

(b 3 B 94 i v B 1k

Fig.1 (a) Time domain relative position of the parabolic signal and light pulse; (b) optical spectrum versus

different modulation times
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Fig. 3 (a) FWHM of spectrum versus modulation times at different modulation signal widths; (b) FWHM of spectrum

versus modulation signal width at different modulation times
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