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T/ w/ p/ B/ C/ D/ E./ E,/
K 10" s7' 10%s™" m' 10" m % 10° m * meV meV
10 1.683 6 1.667 2 6.13 7.261 3 2.276 4 4.306 1.408
20 1.6835 1.5530 6.13 7.1865 2.276 3 4.300 1.403
40 1.683 3 1.3535 6.13 7.0374 2.276 1 3.992 1.390
50 1.6832 1.1532 6.13 6.888 2 2.2758 3.875 1. 288
70 1.683 1 0.9551 6.13 6.737 6 2.2754 3.023 1.020
85 1.672 3 0.8108 6.13 6.6987 2.2751 0.7080.177
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(a) Positive lattice
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Fig. 1 Positive lattice and reciprocal lattice of two-

(b) Reciprocal lattice

dimensional superconducting photonic crystals
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Fig.3 Variation of band gap of superconducting photonic

crystal YBaCuO on temperature

SEM DM TG S IR ES A BT B B LA
meV, 55 1 B840 588 R T 55 2 B8 98 5 2) B8 v 1
(S ERIT RS N1 N2 N S 778 il R 2 S o
J3E W e A A A e i R AR L Al B R L P AN
3G F FAR B BEH ho (B BEIE K b 56 R A
A0 I % A T 6 R P RN R I B hew (— k) =
ha(k) sho(k+K,) =hw(k) , 5 G AEZER.

4 ZHig

FEN T O A R TR A5 3 L R 4 A il
156 Z L3R YBaCuO #8556 1 5 R 10 1K RE A7 45
M. 45 R R e BA S SRR BB 451 . BE
A HARIE 205 A v ok B A 205 3 TR B R IR
A O T HA PR 3 [A) I BT R BR v AR I A
B9 (R meV U 20 B A5 CHF B 8 98 12 B I
GG NPV
S % Tk
[1] LIU Qi-neng. The mode and defect mode of electronmagnetic

wave in rectangular doped photonic crystal[J]. Acta Phys

Sin,2010, 59(4). 2551-2555.

X ) RE. HETE 45 206 T i A o ol mE i iy B R BB [T . 9y 3 2

R .2010,59(4): 2551-2555.

[2] DOU Jun-hong, SHENG Yan, ZHANG Dao-zhong.

Temperature and wavelength tuning of second harmonic
generation in a nonlinear photonic quasi-crystal[J]. Acta Phys
Sin., 2009, 58(7) . 4685-4688.

SEAELL R K . R ARG AR P R K

(b) T=70K

[3]

[4]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

1 2 1 1
\2n/a \2n/a 0 \2n/a
X M M X G X M
(¢) T=10K

The band structure of superconducting photonic crystal YBaCuO

FRBE S R HF 5T . W FLAE 4R . 2009,58(7) 1 4685-4688.
GUAN Chun-ying. YUAN Li-bo.
permeability on photonic band gap structures in 2D hexagonal
photonic crystals[J]. Acta Photonica Sinica, 2007, 36(10)
1808-1812.

BRI BUST . T N 2 W 2 A o R AR R0 5
[J]. 6 F2 4 .2007, 36(10): 1808-1812.

HAN Yu, XIE Kai.
bandgap of 2D/3D nesting and pseudo 3D nesting complex-

The effects of magnetic

Theoretical investigation on photonic

period photonic crystals[J]. Acta Photonica Sinica, 2008, 37
(7): 1391-1395.
I L. A SRR e R = 4k ik e O T S R BT
e[, JeF 24k, 2008, 37(7): 1391-1395.
LEPESKIN N N, SCHWEINSBERG A, PIREDDA G, et al.
Enhanced nonlinear optical response of one-dimensional metal-
dielectric photonic crystals[J]. Phys Rev Lett, 2004, 93(12):
123902-123905.
WANG F Y, LIG X, TA H L, et al. Optical bistability and
multistability in one-dimensional periodic metal-dielectric
photonic crystal[ J]. Appl Phys Lett, 2008, 92(21): 211109~
1-211109-3.
GOZU S 1, UETA A, AKAHANE K, et al. Strong optical
emissions from two-dimensional metal photonic crystals with
semiconductor multiple quantum wells[J]. J Appl Phys.,
2007, 101(8); 086107-086112.
LOZOVIK Y E. EIDERMAN S L. Band
superconducting photonic crystals[J]. Phys Phy Solid State .
2008, 50(11) . 2024-2027.
LOZOVIK Y E, EIDERMAN S L, WILLANDER M. The
two-dimensional superconducting photonic crystal [ J]. Laser
Phys, 2007, 17(9):1183-1186.
GUO Shuo-hong.
Education Press, 1984 .22.
SRR, L 3h Jy LML b s SR A 1984 .22,
L1 Zheng-zhong. Theory of solids[ M]. Beijing: Higher
Education Press, 2002;207.
ZE . AR IM]. dbar . 8 S H0E A, 2002207,
LIU Chao, ZHOU Tie, ZHENG Rui-lun.
coefficient and elastic modulus of crystal with Fcc structure
[1]. J Southwest China Norm Univ (Nat Sci), 2006, 31(5) ;
83-87.
XU o JE 4k B B A8 . TT O ST 7 & R A B Tk R BIORD o R i
LI DYFEIE R 2 24 4 CHARBE2EARD 52006, 31(5) ¢ 83-87.
LI Zhen-huan.
Shijiazhuang: Hebei People’s Publishing House, 1985:30.
AR TR AR TN M. A Z R A AR
1985:30.

structure of

Electrodynamics [ M ]. Beijing:

Higher

The expansion

Elements of the nature of manual [ M ].



1946 b/ S ¢ 39 &

The Influence of Temperature on the Band Structures in Two-dimensional
Superconducting Photonic Crystals

ZHANG Cui-ling' , ZHENG Rui-lun®, LIU Qi-neng', DAI Hong-xia'
(1 School of Computer Science and Information Engineering , Chongqing Technology and Business University ,
Chongqing 400067, China)
(2 School Physics s Southwest China University, Chongqing 400715, China)

Abstract: The physical model of two-dimensional suerconducting photonic crystal is established. Taking
atomic non-harmonic oscillation into account with the help of two-fluid model, the equation of photonic
band structure is obtained using the method of plane wave expansion. Taking a superconducting photonic
crystal YBaCuO as example, the influences of temperature on the photonic band structure are analyzed.
The calculations show that the two-dimensional photonic crystals have the wider band gaps at the lower
temperature, which narrows with the increases of temperature.

Key words: Superconducting photonic crystal; Temperature; Band structure; Two-fluid model; Non-
harmonic oscillation
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