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The cosmic nozzle is a channel with flowing hot gas in a system con-
taining the following components: stars, a hydrostatic gaseous corona and
a cavity with hot gas in the central part of the system. In the quasi one-
dimension approximation, the following solution of the cosmic nozzle prob-
lem about cosmic nozzle was obtained
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Here (v,w,T,0) are the dimensionless density, hydrodynamical velocity,
temperature and cross section of the channel (v, wo, 7o, 0o are these values
at £ = 1), ¢(£), mg(&) are the gravitational potential and the pressure in the
gaseous corona. For a polytropic state equation of the gas in the gaseous
corona
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The investigations of the solutions yield the properties of the flows in
cosmic nozzle:

1.The distributions of the density and the temperature of the outflowing
hot gas depend only from the pressure in the surrounding gaseous corona
v = uorg(f)s/s, T = 7'01rg(£)2/5. They do not depend on non hydrody-
namical forces acting on flowing gas in the channel.

2.For any dimensionless values determining the properties of the cosmic
nozzle there is a nonmonotonically changing velocity. It has a maximum
at €. determined by the equation m,(€) = 1350/ (3k0=5)  Physically this is
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the simple consequence of the transition from v/v; < 1 to v/y, > 1. That
property of the velocity disappear by the neglecting of gravity forces.

3.In the broad region of the values of the parameters of the cosmic
nozzle, there is nonmonotoncally change of the channel cross section, with
a minimum at finite distance from the channel origin.

4.The flow in the cosmic nozzle has a narrow layer near the channel
origin where the velocity changes sharply.

5.There is the following formula for the velocity in the channel
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where T is the gas temperature in the cavity. As long as the cavity gas is
hot and the gas velocity at the channel origin is subsonic, an asymptotic
series for the velocity can be obtained, with main term
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where |/5kT§ /3m is the adiabatic sound velocity for corona gas at the
boundary with the cavity. The values of u,, are nonrelativistic for reason-
able temperatures of the cavity and corona.

6. For rough estimations of the energy flow the formula
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can be used, where wo = ug/4/ 5:%‘{ Even at the radian measure Sy ~ 1,
wo < 1 and extreme conditions the energy flow is less then 10%° erg/sec.

7.There are no physically plausible solutions for the gaseous corona with
Ko near 1.

8.There are difficulties with the fulfillment of the hydrodynamical ap-
proximation in the channel.

9.The set of differential equations for the cosmic nozzle does not have
singular points when hydrodynamical velocity equals the local sound veloc-

ity.

There are two main consequences from the above obtained results:

1.The cosmic nozzle model cannot explain the main properties of FR-II
radio sources.

2.There is no small parameter of the problem for which the set of cos-
mic nozzle equations is an approximation to the quasi one-dimension gas-
dynamic equations.
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