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The results of ion temperature behavior in T-10 tokamak during synchronous pellet

injection and ECRH are

described.
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temperature in the plasma
center measured by STA (points) and with help of neutron radiation (curve) in the ohmic
discharge. It is possible to see that the ion temperature measured by both method is the
same. Maximal plasma density in this case was ~ 7.6x10"° cm™, plasma current was ~ 300
kA and the magnetic field value was 2.4 T.

In Fig.2 the time behavior of the maximal value of plasma ion temperature during

Electron Cyclotron Resonance Heating (ECRH) is presented. The heating pulse starts at
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550 ms. Fig.2 shows that in the moment when ECRH starts the ion temperature decreases.

The explanation of this

950 [ STA effect is as follows.
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after injection of one

deuterium pellet of 0.01 c¢cm™ volume is shown in Fig.3. One can see that after pellet

injection the ion temperature decrease in time less than 1 ms, and after that it is restored
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changing of plasma density radial distribution during pellet injection. The intensity of
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neutron radiation on the plasma density radial distribution strongly depends on this

distribution ( ~ n’(r)). The fast decrease of the ion temperature can be explained as

follows. When pellet evaporates the big value of cold neutral atoms are injected in plasma .

Due charge-exchange process some fast plasma ions are change on cold ions. The

additional amount of cold ions is added from cold atom ionized by plasma electrons.

Ionization and charge-exchange times are about several microseconds. After finishing of

these processes the plasma electrons start to heat ions.

Synchronous with pellet injection the ECRH took place. The electron temperature

was measured with help of semiconductor spectrometer (SXR) and second harmonic
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The results are
presented in Fig.4.
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which is compared to

energy confinement one. Such behavior is connected with electron energy losses on atom

ionization and excitation and ECR heating.

It is known, that in the steady-state ion temperature are connected with electron

temperature as

where
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is the electron-ion energy change time, T, - is the energy confinement time and A; is

plasma ions atomic number.

In Fig.5 the temperature measured by STA (points) and one measured with help of
neutron radiation (curve) are compared. In this impulse five pellets were injected. It is seen
that after injection of fifth pellet the “neutron” temperature is distinctly less than “STA”
temperature. Due to the fact that the temporal resolution of neutron measurements ( ~ 1-2
ms) is much better than one of STA measurements (20 ms) the moments of measured drop
of temperature are not always coincide. The plasma density after injections of fifth pellet is
about 1.05x10"* cm™.
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The full
plasma energy calculated with help of obtained data at 900 ms is 57 kJoule and
experimentally found one is 57.4 kJoule.

So it is possible to insist that synchronous increasing the plasma density with help
of pellet injection and heating electrons with help of ECRH give possibility to effectively
heat the plasma ion component.
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