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Fig. 1 (1) Second- and (2) third-order dispersion as a
function of A/A for a 21-layers stack with different
combinations of refractive indices. (solid lines; ny =
2. 48 As,Ss, = 1% 38 MgF;, #y/n. = 1. 79; dashed
lines,; ay = 2. 32 CeO;, n, = 1. 38 MgF,, ny/a, = 1.
67; dotted lines; »ny = 2. 28 TiO;, n, = 1. 45 Si0,,
xy/n, = 1. 57; dotted and dashed lines; »y = 2. 10
Z10;, =, = 1. 45 Si0z, nu/n. = 1. 45} —800!
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Fig. 2 (a) Second- (b) third-order dispersion as a function of the ratio ny/xn, at fixed number of layers and different
reflectivity values. (A>> A)(» t R=0.96; &; R=0.97; [J: R=0.98; A: R=0.99)
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Fig. 4 ('t:) Second- (b) third-order dispersion as a function of the number of layers at different reflectivity values (i
> (O R=10.96; O R=0.97; [J: R=0.98; A; R= 0.99)

UERMNFEORREREEAS HRE

o ’ BOEEAFHAFIFRREEASERS L
< oo} —2000% By, R AT AT R & B R =0 AR
E § 7 A W R AT AT TR EABFA. B 5 2%
N 7% HASHARAN, B . S asE
2 _ 400t {6000 & WM A/A R BMA . T HARBE ERK
§ 3 FINSTED, = S B 2 B RA AL 8
B v TR A it 48 40 6 AT 0 T IS B 4 2 TF R A P
Rl : i 4 254 7 B A B o T TR R B, 7 B8 Bl

Fig. 5 C-urves-of (a) second- and (b) third-order ﬁﬁ%gﬂﬂﬁ-&b . ﬁ@. ﬁﬁﬁgﬁk{ﬁd‘?)\ﬁ
S vema W/ 8 BN B R MR A R R A RAS T
different angles of incidence (solid lines, R, — Br &0 = B & BUE I E R AN A 89 R 3
normal incidence and dashed lines; angle BT 6(a), () B
of incidence is 12°) %E 6(a) ﬁfﬂ?ﬁﬁi)\ﬁ‘l’ﬁﬁ‘?&‘ﬂﬁ?:mﬂ

HAERRNEASAMK_HAREHET
K&, 0= 0°F 0 = 24° _Pirfa ok /N B AN 20
fs?, B 6(0) H A> 4 H“I.#Fﬁﬁﬂmfﬁﬂhﬁiﬁﬁﬂsﬁiﬂrﬂﬁﬁ'ﬂﬁﬂﬁﬁ HEEHRER



78 B %, CBEMEEERR T . SHANNERWR 581

BEA ST Myl KT s /e, R RRER/MRE .0,
R=10.99 Moo =—T71 15 Mo =— 61315 A" = 158 fs?
R=0.98 ¢"_c=— 1863 18" oz =— 1500 fs* A¢* = 363 fs*
R=0.97 ¢Mpue =— 3110 f8' @Fousr =— 2546 fs* A" = 664 fs*
"R=0.96 ¢Momo=— 431415’ ¢Mpuse =— 2766 s> AP" = 1548 £s°
BCE HER SRR, A AL RN =BT LR L.

—0.5

—t
5]

% o
£ 10 5 _
' 21
3 5
. 2 -2
5 6 :
? 3
[ — 3
g 40 (a) =
R Y S W 4 e ?
20 L 1 i - .E — 4. i i 1 i
0 5 10 15 20 25 £ 0 5 10 15 20 25
Angle of incidence (*) ‘Angle of incidence (*)

Fig. 6 (a) Second- and (b) third-order disﬁmion as a function of the angle of incidence with fixed number of layers
at different reflectivities (A > 4)((); R=0.96; &, R=0.97; [], R=0.98; A,; R = 0.99)
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Theoretical Study for Second and Third Order Dispersion of the Dielectric

Cavity Mirror in Femtosecond Pulsed Lasers

Sun Hong Wang Qingyue
(Ultrafast Laser Laboratory, Department of Precision Instruments, Tianjin University, Tianjin 300072)

Abstract We studied the second and third order dispersioﬂ of the dielectric cavity mirror in
femtosecond pulsed lasers. The amount of dispersion can be a function of its construction
patameters and the angle of incidence. The second and third order dispersion is increased
with the ratio ny/n, and the number of layers. The third order dispersion begins to oscillate
when the ratio ny/n, and the number of layers are in excess of 1. 67 and 25-layer
respectively. Moreover, we conclude that the effect of incident angle on the third order
dispersion is very important.

Key words femtosecond pulse, dielectric mirror, second order dispersion, third order

dispersion



