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Introduction: Surface of Mercury it was 
repeatedly investigated by methods of a 
ground radar-location. Researches lead in 
1991-1992 on radio telescopes Goldstone and 
Arecibo have allowed finding out in polar 
areas Mercury features with anomaly  
reflective properties [1]. These features 
correspond to craters in polar areas of 
Mercury. 
The 21 craters containing areas with abnormal 
reflective properties have been found out in 
the north polar region of Mercury. In the south 
polar region it has been found only 4 features: 
X, G, U and V. It features there correspond 
craters: X ?  Chao Meng-Fu (-85,8? S, 58,4? 
W, D=161 km), V ?  (79,6? S, 79,6? W, D = 
45 km), U ?  (-82,8? S, 22,8? W, D = 44 km), 
G ?  (85,8? S, 58,4? W, D = 30 km). We have 
calculated the area and position the 
permanently shaded areas in these craters. We 
used model truncated cone for calculations for 
craters with diameter > 15 km, and spherical 
form for craters with diameter <15 km [2]. 
For calculation of the area of zones of a 
constant shadow and changes of temperatures 
in craters each crater was broken into 10 belts 
on height and on 360 sites on a circle of a 
shaft. For model of the truncated cone splitting 
a flat bottom was added: on 10 sites on radius 
and on 360 on a circle of a bottom. Thus, the 
crater of the spherical form was broken into 
3600 elements, and a crater in the form of the 
truncated cone – on 7200 elements. Each 
element of a surface of a spherical crater was 
determined by two parameters: the corner of 
turn counted from position of a point of the 
south, and in height of an element. Elements 
of a surface of a wall of a conic crater were 
determined as by two parameters: a corner of 
turn, as counted from a point of the south and 
height of an element. Elements of a flat 
bottom of a crater as were determined by two 
parameters a corner of the turn counted from a 
point of the south, and in distance up to the 
center of a crater. The total area of a constant 
shadow in area of North Pole of Mercury has 
made from above 27000 km2, in area of the 
South Pole the total area of areas of a constant 
shadow has made more than 13000 km2.  

The temperature on the surface of shaded area 
in the crater is determined by four factors: 
geothermal heat flow, the solar wind, lateral 
conduction from the illuminated area and 
thermal emission. [3]  
According to the results received [4] for stable  
condition deposits of CO2 and NH3 the 
temperature not above 60 and 70K 
respectively is required. For sulfur the 
temperature limit is 220K [4]. 
The crater X (Chao Meng-Fu) is the largest 
anomaly crater on the Mercury. For crater X 
the permanently shaded area has made 68,8 % 
from the full area of a crater. The distribution 
of maximal temperatures inside this crater it is 
shown on the Fig.1. In the north parts of a 
crater the area in which maximal temperature 
does not exceed 100K is found out. The 
average temperature in this area makes 50 – 
70K. In the central part of a crater the 
maximal temperature varies from 100K in 
northern part up to 200K in a southern part. 
The average temperature in the central part as 
varies from 70K in northern part up to 120Ê in 
a southern part. In area of a southern slope of 
a crater the maximal temperature exceeds 
330K, and the average temperature reaches 
150K.  
Among craters of Mercury investigated here, 
possessing abnormal reflective properties, 
craters D, W, E, F, X and G can except water 
ice, uncovered a layer of regolith, and other 
volatiles connections, such as CO2 and NH3 
(except for crater G). For abnormal 
characteristics of the reflected signal in craters 
K, K2, J, J2, N, M, M2, B, R, L, L2, T, P, P2, 
S, Q, Q2, V2, V and U adjournment of 
connections of sulfur or water ice which at 
such temperatures can exist only under a layer 
of regolith most likely are responsible. 
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Fig 1. The distribution of maximal temperature inside the crater Chao Meg-Fu in the South Polar 
region of Mercury. The temperature distribution within the crater is asymmetric about the north-
south axis. The thermal flow for this crater achieves maximum not in local noon and at passage 
perihelion. 
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