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Fig. 2 The effects of the grating parameters to the distributions of the diffraction spectrum

2.1.2 ZEHRIANHESH B L
B 3(a). (b) ()2 B 48 T 33 5t b i 3% 2

IR E 4 U A A RO IT ST RE R E
ny WA T ZEAL A R 2R . 7T L, X5\ 5 Bk ok P AR



123

FHEES . BERK B RAE — 48 K 5 R A 2 8 0l AT 5

1805

S B 33 7 R 43 BOL A A B I, B AT b SRR

LSRR B0 1 5 BE AR/, B 2 LT Oy 0, DA T A5 3 5

6 BB S A 7 A R B B R AR AL

Wavelength 1/um
(a)n,=0.0001,4=4 pm

B3 AMEEAZRAMELFTNEY W

:: 1or I~n—put intensityq E LoT Input ity | 2 Lor Inp 1
= s nput intensity = nput intensity
E 08 — d=0.Imm g 08} — A=tum] & 08} --n=0.0001
& 06} —d=02mm} 5 .l — A=ssum] E g4l — 1,=0.0002
2 — d=0.3mm 53 — A=6um g — 1.=0.0003
2 04t 1 2 04} 1 & 047 e 1
2 =} 2

g 02r @ 02} g 02r

: o : 0 g o |
& 09 100 104 1.08 112 116 &~ 09 1.00 1.04 1.08 1.12 116 & 096 100 104 108 112 1.16

Wavelength //um
(b)n,=0.0001,4=0.3 pm

Wavelength 1/um
(€)4=4 pm,d=0.3 mm

Fig.3 The effects of the grating parameters to the distributions of the transmission spectrum
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Fig.4 The effects of the grating parameters to the distributions of the diffraction intensities
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Fig.5 The effects of the grating parameters to the distributions of the transmission intensities
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Fig. 6 The effects of the dispersion,the grating parameters and the input pulse’s temporal pulse

widths to the diffraction efficiencies

3 &

TEEHBEBN T , 2 T Kogelnik M#E& K
Hg, A T — 4k RS R 2 5O A X R A K P
JeOCTHRATH B VEBR, TRAN 45 B T B AR Bk v O OE R
R S5 B 3% S ' B9 9 385 R e D 3 B 43 A B ol i o
IR . TR BT B R T, B b R 5
17 9 BB BEAR . RS Y M EHE S B R A B b i
Bk b D5 B, T LA 16 A7 6 R 3 SR D6 TR B O % R B L Bk
5 B RIBTE LA KMl B 3 R0, R4 i TR
W . X—RA M T2 BT
Jok v T B B T K v BT BE IR 8915 B4R B RS
FHEARY .

B & 3k

1 Schenkel B,Biegert J,Keller U, et al. Generation of 3, 8-
fs pulses from adaptive compression of a cascaded hollow
fiber supercontinuum. Opt Lett, 2003, 28 (20); 1987 ~
1989

2 HMiRe,. 8-/ % aaEh P EEkhERmIE
B3 B0 4 7. o6 T4 4], 2005,34(2) : 180~183
LuD Q, Hu W, Zheng Y Z, et al. Acta Photonica
Sinica, 2005, 34(2):. 180~183

3 REBRSE, M. MEA AR W AR A B AR SRR BT . O
F2#,2004,33(6) :641~644
Chu X L, Zhang B. Acta Photonica Sinica ,2004,33(6):
641~644

4 EWEAEFH AR, 7 Bk P BB AT e e B A
Talbot B I BFIE. J6 T 24k ,2002,31(2) : 152~156
Wang H S,Fu S L,Zheng Y D. Acta Photonica Sinica,
2002,31(2).:152~156

5 Gu M, Gan X 8. Fresnel diffraction by circular and

serrated apertures illuminated with an ultrashort pulsed-
laser beam. J Opt Soc Am A,1996,13(4):771~778
6 Kempe M, Rudolph W. Femtosecond pulses in the focal
region of lenses. Phys Rev A ,1993,48(6) :4721~4729
7 Ashman R,Gu M. Effect of ultrashort pulsed illumination
on foci caused b& a Fresnel zone plate. Appl Opt,2003,
42(10) :1852~1855
8 Kempe M, Stamm U, Wilhelmi B, et al. Spatial and
temporal transformation of femtosecond laser pulses by
lenses and lens systems. J Opt Soc Am A,1992,9(7);
1158~1165
9 Sen P K, Kumar A, Sen P. Ultrashort transient pulse
propagation effect in semiconductor waveguide under
nonlinear dispersive regime. SPIE,1999,3609.269~275
10 Piestun R, Miller D A B. Spatiotemporal control of
ultrashort optical pulses by refractive-diffractive-
dispersive structured optical elements. Opt Lett, 2001,
26(17):1373~1375
11 Athale R A, Raj K. Fourier-plane filtering by a thick
grating: a space-bandwidth analysis. Opt Lett,1992,17
(12) .880~882
12 Han S, Yu B, Chung S, et al. Filter characteristics of a
chirped volume holographic grating. Opt Lett, 2004, 29
(1):107~109
13 Ding Y, Nolte D D, Zheng Z, et al. Brost, Bandwidth
study of volume holography in photorefractive InP. Fe
for femtosecond pulse readout at 1. 5. J Opt Soc Am B,
1998,15(11):2763~2768
14 Kogelink H. Coupled wave theory for thick hologram
gratings. Bell Syst Tech ] 11969,48(9) :2909~ 2047
15 Agrawal G P. Nonlinear Fiber Optics, 3rd ed. New
York: Academic,2001,8,67



128 ERLS . BENKHBO6 R E — 4 R 5 Bk 2 BO6HE P T 5 1807

Ultrashort Pulsed Laser Beam Diffraction By One Dimensional Reflection
Volume Holographic Grating
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Abstract By using the coupled wave theory of Kogelnik, the diffraction of an ultrashort pulsed beam by a
one dimensional reflection volume holographic grating is investigated. Considering the dispersion effect of
the grating media, the spectral and temporal distributions of the diffracted and transmitted beams, the
spectral bandwidth of the grating, as well as the diffraction efficiency of the reflection volume grating are
studied both analytically and numerically. It is investigated that the spectral widths of the diffraction light
are narrowed, temporal widths are broadened,and then diffraction efficiencies decrease with the dispersion
effect of the grating media. In particular, the distortion and broadening of the pulsed beams are shown.
They are controlled by the parameters of the grating and the input conditions. These results demonstrate
that there is a new potential for the study of the diffraction of the ultrashort pulsed beam by the volume
holographic gratings,such as femtosecond pulse shaping.

Keywords Diffraction; Coupled wave theory; Volume holographic grating; Ultrashort laser pulsed beam
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