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1. Introduction

Since 1984 for the decameter range and 2006 for the decimeter range , the quest of radio wave pulses from the center of o
Galaxy have currently been carried out ; for the decameter and decimeter radio wave pulses it is concluded that these pulses ¢
generated from the rotating black holes whose rotation periods supposed to be coinciding with the observed radio wave pulses

Furthermore it is proposed that the source positions are located in the region very close to the event horizon of the black hole
being based on the lowness of the observed frequency and steadiness of the period. Criticisms for this proposal of closeness
source position toward the event horizon, however, are raised based on the discussion of the possible power generation in t
region close to the event horizon; the arguments state that no intense radio wave source can exist in the region close to the evi
horizon due to effects of general relativity. To clarify validity of these concept of depression effects, we have here investigatec
the possibility of generation radio waves theoretically, based on the electromagnetism under the condition of general relativity.

2. Theory

The analyses are based on the 4-dimensional gauge potential equations where the source currents consist of wave componge
in plasma which are subjected to the momentum transfer as results of resonance with the electron beams that are flowing towar
event horizon being enhanced by intense gravity of BH. Numerical analyses are made to solve the 4x4 elements matrix that al
required to have non-trivial solution for the four dimensional gauge potential equation in plasma. That is, the angular frequency
,omega and imaginary part of refractive index Myu(imaginary) are obtained numerically for given real part of refractive index
My(real).

3. Results and Discussion

Numerical analyses have been carried out mainly for angular frequency around decameter frequency, 20MHz which are kej
as constant value through whole range of space of the present interest, near the event horizon whose position are expressed by
parameter R; R=1-rg/r where rg is Schiwartschild radius and r is the distance from the center of the black hole. The amplificatior
of the waves are indicated for the case where the wave propagate with directional component towards inside that is in paralle
to the direction of the electron beam. Significant growth of the waves take place in the regime of the UHR branch that appear
between local plasma frequency and upper hybrid frequency; in an example case of refractive index Myu(real)=-5 that propagate
with angle 15 degree with respect to the magnetic fields and also beam direction, the growth of the waves becomes to 1200dB/kr
for the beam-wave interaction rate Z=1E-4, at posions R=0.4 and R=1E-6. Between these position the amplification rates ar
around 600dB/km. That is ,we can state that the wave make significant growth even in region deep inside or close to the evel
horizon.

These inside mode of plasma waves that propagate towards event horizon where plasma density increases toward inside er
into the region coinciding with the local plasma frequency. In this coincide region, the waves are converted into the mode of the
wave that can escape outside in the form of radio waves by changing propagation directions outwards at the same time.

4. Conclusion

The present study on generation of the plasma waves based on the electromagnetic equation of the general relativity conditio
considering together the beam plasma wave interaction, gives results that the region deep inside, toward event horizon, even
R=1E-6 ,for an example, possibly becomes the source region of the low frequency radio wave such as the case of decameter ra
waves.
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