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Abstract. The renew non-hydrostatic model of electron density, temperature and velocity dis-
tribution with height in coronal hole (CH) is build. The presented model is based on the mea-
surements of magnetic field in CH with RATAN-600 observations and on the assumption about
equality of magnetic and kinetic energy of upward plasma flows in CH at heights of generation
of radio emission in wavelength range 20 – 30 cm. To construct this model the observational
spectrum of brightness temperatures of CH in wavelength range 2 – 30 cm is used. The first
results of modeling are presented.

1. Introduction to the model
The model of Lantos 1972 for interspicular regions was used to determine three func-

tions of altitude: the temperature, the electron density and the expansion velocity. There
are four differential equations to be solved: energy and momentum conservation, continu-
ity and an equation deduced from central brightness spectrum at centimetric wavelengths.
One of this is rejected as only three functions are to be determined, but it is shown that
it is compatible with the others. In addition we must know two boundary conditions in
order to obtain the model, as only the relative altitudes are needed. The two param-
eters to be determined are the electron density NR and the expansion velocity VR for
a given electron temperature TR taken as reference. The hypothesis of a plane-parallel
atmosphere was made, with uniform and radial magnetic field and with neglecting of
mechanical wave dissipation.

(a) Energy conservation equation: (dJq

dx ) = (dFT

dx ) + Erad, where dJq = KT
5
2 (dT

dx ) -
the absolute value of the conductive flux, FT - flux of energy transported by the gas in
upward movement, Erad - radiated energy, can be written as:

(
d

dx
)(KT

5
2 (

dT

dx
)) − Erad − (

d

dx
)(5NvkT ) = 0, (1)

where K = 10−6 - the conductivity constant, Erad = 1.75 × 102N2 erg/cm3/s.
(b) Momentum conservation:

NmHv(
dv

dx
) + (

d

dx
)(2NkT ) = 0, (2)

v- the upward velocity of the gas.
(c) Mass continuity:

(
d(NV )

dx
) = 0 (3)

(d) Equation deduced from the radio observations.
The solution of the transfer equation: Tb(ν) =

∫ ∞
0

T (τν)e−τν dτν can be writing as a
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Laplace transform to be inverted and to yield an analytic expression for the electronic
temperature (Piddington, 1954).

Tb(ν) = a + bν−1 + cν−2 (4a)

Inserting this expression for Tb and writing the absorption coefficient in the transfer
equation, after some change of variables we get the following equation for density:

N2 = (
2b2

βπ
)

T 3/2

(T − a)3
dT

dx
(4b)

2. Results of modeling
First, we recalculated the Lantos model to construct a method for atmosphere model-

ing. Then, we applied this method for modern RATAN-600 observational data of free-spot
areas and that of coronal holes (Borovik et al. 1999a, Borovik et al. 1999b). Lantos had
used the observational data of Piddington 1954.

Solving the system of four differential equation (1)–(4b) we determine pressure, con-
ductive flux, density, velocity as a function of electron temperature and relative altitudes.
As the velocity can be obtained from two independent equation (2) or (3), the accor-
dance between these two solutions for velocities confirms (or not) the consistency of
four equations considered here. The first boundary condition VR was evaluated from this
comparison. The second boundary condition NR was determined from the comparison
between theoretical and the observed spectra of brightness temperatures.

We have successfully calculated the Lantos model for spot-free Sun regions for small
velocities. But it was not so satisfactory to construct a coronal hole model with high ve-
locities as the method used here was not enough stable at such conditions. Our advanced
model for CH is based on the measurements of magnetic field in CH with RATAN-600
observations (Borovik et al. 1999b) and on the assumption about equality of magnetic
and kinetic energy of flows in CH at heights of generation of radio emission in wavelength
range 20 – 30 cm. To construct this model the observational spectrum of brightness tem-
peratures of CH in wavelength range 2 – 30 cm was used. It was assumed that the matter
flows in CH directed up with velocities v=0 at the photosphere level and v = 500− 1000
km c−1 at heights of generation of radio emission of CH in wavelength range 20 – 30 cm.
As we were waiting for, we received the densities smaller then that of quiet Sun regions,
and the smaller gradient of densities and temperature distributions. The first results of
modeling presented here allow us to more investigate this method and to improve it to
receive the distributions of physical parameters for coronal holes according to modern
observations.
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