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Introduction: Relationships between thermophys-

ical properties and bulk density of meteorites have 

beeen recently established [1-3], and applied for eval-

uation of heat capacity of extraterrestrial objects [4]. 

Heat capacity C of Mars, Martian mantle, crust and 

core can be determined using the equation 

     C = M·Cp,                                                          (1) 

where M is the mass, and Cp is specific heat capacity. 

Cp can be determined using the relationship between 

Cp (J/(kg·K) and bulk density d (kg/m3) of meteorites  

       Cp = a + b/d,                                                    (2) 

where a, and b are constants (a = 303 J/(kg·K),            

b = 1.31· 106 J/K·m3) [1]. Equation (2) satisfactorily 

describes Cp(d) dependence at room temperature. Our 

recent results show that heat capacity of terrestrial pla-

nets is in the range of  1026 - 1027 J/K, asteroids  1014 - 

1023 J/K, and of natural satellites 1018 - 1026 J/K at 

room temperature [4].  

    Cp(T) dependence needs inserting a correction fac-

tor  into eqs. (1) and (2) (factor f). Since temperature 

of Martian core and mantle is high (1200 -1600 K for 

mantle [5], and 1771-1950 K [5, 6-9] for core), one 

has f > 1. An analysis of literature data on Cp(T) de-

pendence for mantle and core materials shows that Cp 

is about 1.6-1.7 times higher at high temperatures than 

at room temperature (e.g [10]).  As a result, value of 

fmantle = 1.6 is chosen for the Martian mantle, fMars = 

1.6 for the global Mars, and value of  fcore = 1.7 for 

the core. For the Martian crust fcrust ≈ 1 since the av-

erage temperature of crust 310 K, estimated as mean of 

210 and 411 K [5], is close to room temperature.  

The aim of the paper was to estimate heat capacity 

of the Martian mantle, core and crust, and the global 

heat capacity of Mars.  

Results and discussion:  Table 1 presents results of 

calculations of Cp and C values for the crust, mantle, 

and core of Mars, and the whole Mars planet. The data 

show that  specific heat capacity Cp of mantle material 

at high temperatures is 1080 J/(kg·K), the core material 

is 831 J/(kg·K), and the whole Mars  is 1016 J/(kg·K). 

High-temperature value of heat capacity C of Mars is 

equal to 6.52·1026 J/K, mantle is equal to 5.2·1026 J/K, 

and core 1.16·1026 J/K.  

    Table 1 reveals  that dominant contribution to the 

global heat capacity of Mars comes from the mantle 

(Cmantle/CMars ≈ 0.80), the second contributor is 

core (Ccore/CMars ≈ 0.18), and the crust contribution 

is small ((Ccrust/CMars ≈ 0.02). The sum of crust, 

mantle and core contribution gives the same global 

heat capacity (CMars = 6.52·1026 J/K) as it was calcu-

lated directly using the mean density of Mars. It  

proves that the values of mass and mean densities of 

crust, mantle and core [6,7], used in these calculations, 

are correct.      

Table 1  Heat capacities of crust, mantle and core of 

Mars, and the global heat capacity of Mars. 

 

                  M(kg)   d(g/cm
3
) Cp(J/(kg·K)) C(J/K) 

Crust      0.22·1023       2.99       741          0.16·1026   

Mantle    4.81·1023       3.52     1080          5.20·1026 

Core       1.39·1023      7.04        831          1.16·1026 

Mars       6.42·1023      3.94       1016          6.52·1026     

 

   Table 1 shows that heat capacity C increases with 

increasing mass M. Dependence of  C on mass of Mar-

tian components and Mars is linear, and C(M) function 

can be expressed by the equation 

       C = A·M + B,                                                   (3) 

where A, and B are constant. Constant A is the slope 

of the straight, and B is the intersept (A= (1061 ± 48) 

J/(kg·K; B = (-0.147 ± 0.194)·1026J/K; R2=0.998). 

Constant A represents the mean specific heat capacity, 

and is close to the silicate material of mantle (1080 

J/(kg·K)). 

It is seen that the dominant contributor to the mass of 

Mars (75%) determines both the global heat capacity 

of Mars and the mean specific heat capacity of Mars. 

     Conclusions: The specific heat capacity of Mars’ 

mantle is 1080 J/(kg·K), and heat capacity of mantle is 

5.2·1026 J/K. The mantle is the main contributor to the 

mean value of specific heat capacitiy of Mars (1016 

J/(kg·K), and to the global heat capacity of Mars 

(6.52·1026 J/K). Heat capacity is a linear function of 

mass of Martian components.  
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