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Characteristics of decay Kinetics of atoms
in photonic crystals with absolute gaps
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Abstract The characteristics of the decay kinetics of a two-level atom near the band edges of photonic crys-
tals with absolute gaps are analyzed. It is found that the decay behavior of an excited atom can be fundamentally
changed by the variation of the atomic position the Weisskopf-Wigner and non-Weisskopf-Wigner decay phe-
nomena occur at different atomic positions as a result of a significant difference in the local coupling strength be-
tween the photons and an atom. Our finding implies that it is possible to tailor luminescence spectra by control-

ling the atomic position.

Key words photonic crystals with absolute gaps spontaneous emission of atoms
34
1987
Yablonovitch '
John * . 36
* 2001CB6104
2003 -09 -18

¥ . E-mail guby@ aphy. iphy. ac. cn



Weiss-
kopf-Wigner WWA
5 Weisskopf-
Wigner
10
r u,
C,t :J dwC, r w ™ 1
C. row =Llim
T 70+
I're /72 +q
w-wy-Arw *+ I'rw/2+n°
2
I'row Aro
F'ro _ao ZI |E"Ar‘26w—a)
Bz w,, nk
3
Aro = Pj Lro ,. 4
w-o

33 2004 1

2 2 3
3 oy = wou, /3mweyhc

W, &o
W,
E, . Uy
2
2 Arow I'row 1)
w, WWA
WWA
n=3.6
f=0.31.
0.738 2mc/a 0.776 2mc/a 0.990 2me/
a 1.028 2mc/a . a .1
Wy
1 a 1b c .
rr=000a r,= 0.05 -0.0125
0 a r;= 0500 a. 1 a
wy r=r,
r=r,
r=r,
1b N
r=r r=r,
r=ry
WWA
1 2
LCS .
o =3x107° 1
ICS T r w 2
LCS
LCS
10°
..



1.0
. 08f
= 0.6 r
(:E_: 9" 0.4: r3
S : ‘ ‘
N 0 0.5 1.0 15
2 ti
| 1
0.01 0.02 0.03
o
® r3
1.0 [
= 09 2
S o8
r
0.7
0.6 w w
0 0.01 0.02
tity
1.0
| ©
08|
o |
< ool
S 04 I‘\‘ﬁ‘ﬂ 3
0.2 I‘ i
0 1 Il 1
0 0.05 0.10 0.15
o
1
a wy =1.032 2mc/a ay =3 %
10°° b wy =1.018 2mc/a
=3x1073 c
wy=1.018 2mc/a oy =3 x107* . To
w-wy=ATrow
13 LF
PF . LF PF
LCS r=r;
PF
1 b r=r,
-4
@ 3.0 x10
r=r 1 ¢
1
0.27 0.83

I (r,w)(2nc/a)

0.0002 -

0.0001

o i

0.002

0.001

NN,

0.010
"1
0.005 A/\/N
0 0.2 0.4 0.6 0.8 1.0 1.2
B 2ncla
ay =3 x1073
1 I'r o

Yablonovitch E. Phys. Rev. Lett. 1987 58 2059
John S. Phys. Rev. Lett. 1987 58 2486
Martorell ] Lawandy N M. Phys. Rev. Lett.
1877

Tong BY John PK ZhuY Tet al. J. Opt. Soc. Am 1993
B10 356

John S Wang J . Phys. Rev. Lett. 1990 64 2418 Phys.
Rev. B 1991 43 12772 John S Quang T. Phys. Rev. A
1994 50 1764 Phys. Rev. A 1997 56 4273 Phys. Rev.
Lett. 1995 74 3419 Phys. Rev. A 1996 76 1320
Zhu S'Y et al. Phys. Rev. Lett. 2000 84 2136 Yang Y
Zhu S'Y. Phys. Rev. A 2000 62 013805

LiZY LinLL Zhang Z Q. Phys. Rev. Lett. 2000 84
4341 LiZY Xia Y. Phys. Rev. A 2001 63 043817-1
Wang X H Wang R Z Gu B Y et al. Phys. Rev. Lett.
2002 88 093902-1 2002 31 487
GuBY Wang X H. Wuli Physics 2002 31 487 in Chi-
nese

Wang X H Gu B Y et al. Phys. Rev. Lett.
113904 -1/ -4

Wang X H Zhou RZ Gu B Y. Phys. Lett. A 2003 308
116 Wang X H et al. Phys. Rev. B 2003 67 155114-1

1990 65

2003 91



