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�>|©þ [11]. guË�Or��J�dOr�
�guË��Ç�ý�¥guË��Ç�'5L
« (=]m�Xê), L�ª� Fp = ΓT/Γ0, Ù¥ Γ0

´$^�Óá��0�5�O1ÆB�U���
P~Ç, §Ó��÷v'X Γ0 ∝ ρE

0z . nÜ±þ, ]
m�Xê�L�ª�{z�

Fp = ΓT/Γ0 = ρE
z /ρE

0z. (2)

Ã��7á²¡þÉ�²¡Åì�, ÙÛ��
�Ý�Ý�)ü�©þ, =>|©þÚ^|©þ.

* I[:Ä:ïÄuÐOy (1OÒ: 2010CB923202) Ú¥
p�Ä��ï�Ö¤ (1OÒ BUPT2009RC0709) ]Ï��K.

† E-mail: hanqingyao18@yahoo.com.cn

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

135202-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 135202

yò7á²¡�� x-y ²¡, ±7á�ý���>
¡�� z = 0 � �, ý��ý� z ����, KÛ
���Ýúª�L«�:

ρ(z, ω) = ρE(z, ω) + ρH(z, ω), (3)

37áL¡, Û���Ý�>|©þ�

ρE(z, ω)

=
ρυ(ω)

4

{ ∫ 1

0

κdκ

p
[2 + Re(rs

12 e2ipωz/c)

+ Re(rp
12 e2ipωz/c)(2κ2 − 1)]

+
∫ ∞

1

κdκ

|p|

[
Im(rs

12)

+ (2κ2 − 1) Im(rp
12) e−2|p|ωz/c

]}
, (4)

dª´é¤k�U�Å¥È©, Ù¥: p =
√

1 − κ2,
κ 6 1, p = i

√
κ2 − 1, κ > 1, rs

12r
p
12 ´0� 1 � 2 �

m s Ú p ü« �Å��r���Xê [12].
3ùp, ·�ò sin θ = κ, cos θ = p. � 0 6

κ 6 1 ��DÑÅ, =�~�Å��, ª (4) ¥
c�Ü©�éA�È©�DÑÅ�Û���Ý;
� κ > 1 ��Î²Å, dÜ©��L¡�l-�
��k'�þ, ª (4) ¥��Ü©�éA�È©
�Î²Å�Û���Ý, 7á�0>¼êæ^�
´ Drude �. [13].

3 (J�?Ø

�â�A�nØ9úª, �©À�7!Õ!
Ô!¾o«ØÓ�7áá�é�«ëê?1
�
[�O�.
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��lfN��ªÇ?, Ù]m�Xê��, 3
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ÏL±þ'��Ñ7áÕ`uÙ§A«7á,
Ïd3ã 3 Úã 4 ¥éuÛ���Ý�?Ø±Õ
�7áá�. ã 3 �37áÕL¡ØÓpÝ?�>
|Û���Ý, lã¥��Ñ, �XO�:l7á

135202-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 135202

L¡ål�O\, Ù>|�Û���ÝÅì~f,
�ål� 1 µm �, Û���ÝA��ý�¥�Û
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Abstract
Surface plasmon polariton (SPP) is a kind of electromagnetic oscillation coupling due to the undulation of charge intensity, which

is excited at the interface between metal and dielectric. With the help of near-field enhancement, surface plasmon polariton plays an
important role in nano-photonics. When the effect of SPP is used to fabricate the single photon resource, not only the volume can be
miniaturized, but also the single photon radiation and collection efficiency can be effectively improved. According to the relationship
between the factor of Purcell effect and the density of states, we calculate the local density of electromagnetic states(LDOS) and Purcell
factor. By analyzing the local densities of electromagnetic states of different metallic materials, we find that silver is the most suitable
metal. For a certain metal, the detection distance and the dielectric material also have influences on local density of electromagnetic
states and Purcell factor, and they provide important parameters for the designing of single photon resource based on surface plasmon
resonances.
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