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Fig. 1 The cross — section of channel waveguide(a) and its equivalent planar waveguide used in the effective index method(h)
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The changes analysis of global potential temperature and height at tropopause

WANG Wei-guo' , LIU Xiao-lu’, FAN Wen-xuan', GUO Shi-chang',
WANG Hao-yue', LI Ping', CHENG Jia-li', MA Zhi-min'
(1. Department of Atmosphere Science, Yunnan University , Kunmin 650091 , China
2. Weather Modification Office of Sichuan Province ,Chengdu 610072, China)

Abstract ; Using the daily global data sets of temperature, pressure and geopotential height from 1948 to
2006 ,the global potential temperature and geopotential height at tropopause are calculated. The results show that
the global potential temperature varys from 310 K to 380 K, maximal temperature occurs in subtropic and minimal
appears in polar region. The spatial scale of potential temperature over land is small — scale and that over oceans
is large — scale. From 1948 to 2006, tropopause potential temperature generally decreases in continental regions,
rises in marine area, and from June to August, potential temperature declines significantly in Qinghai — Tibet
Plateau and the east of the continental regions and the Antarctic,from December to February of following year it
rises significantly at 30°S near the southern Indian Ocean and the South Pacific. The global tropopause height va-
rys from 10 km to 17 km, maximal height occurs in subtropic and minimal appears in polar region. Tropopause
geopotential height synchronously rises and decreases in the two hemispheres. Quasi — half — year phase differ-
ences exist between two hemispheres. The tropopause mostly show an upward trend in tropical and a downward
trend in ploar. Geopotential height generally decreases in continental regions, rises in marine area at tropopause.

Key words : tropopause ; tropopause breakpoint ; seasonal change ;change in trend
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Optimal calculations for the transmission field of Mach — Zehnder

channel waveguide switches

WANG Chao-yan, REN Yi-tao, MENG Rong, YANG Gui-rong
(School of Physical Science and Technology, Yunnan University , Kunming 650091 , China)

Abstract ; Calculations for three — dimensional optical waveguides are successfully simplified into two — di-
mensional ones by combining the effective index method ( EIM) with the finite difference beam propagation meth-
od (FD - BPM) ,and the optical transmission field of Mach — Zehnder switches is calculated and analyzed by two
— dimensional effective index — finite difference beam propagation method (EI — FD — BPM). The structure pa-
rameters (e. g. the cross section of channel waveguide, the switch structure and its size) of Mach — Zehnder
waveguide switches are optimized and a waveguide switch with higher transmission efficiency is achieved. Tt is
demonstrated that the use of a two — dimensional EI — FD — BPM is feasible and easier instead of a three — dimen-
sional FD — BPM, which the result difference from the two methods for the small waveguide structure is within
1.5% ,and the calculations are reduced greatly, thus save time effectively. The approach provides theoretical
guide for the designing and fabricating optical waveguide device at a high accuracy.

Key words; Mach — Zehnder optical switch; effective index method ; finite difference beam propagation meth-

od ; waveguides



