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Introduction: It  is well known that  the mass of 
meteoroids  with  using  observations  massif  based on 
photographic,  television  and  radar  methods,  was 
determined  repeatedly.  However  at  calculation  of 
masses,  authors  used different  scales (dependence of 
the luminous efficiency τph and ionizing probability β 
from  velosity  V)  that  leads  to  heterogeneity  of  the 
received  results.  To  eliminate  this  problem,  it  is 
necessary to calibrate the results of radar observations 
according  to  the  photographic  and  television 
observations using high accuracy.    

Methods:  In  the  present  work  on  the  bases  of 
combined photo-radar  [1] and radio-TV observations 
of  meteors  [2,3]  are  calculated  of  the  ionizing 
probability  β and  meteoroids  masses.  The  ionizing 
probability β is computed by the equation: 

           ΡΡ Ι= 23µτβ qV                      (1)        

where  V is velocity,  q is the electron line density on 
the trail,  µ is mean mass of a meteor atom and  Ip  is 
luminous  intensity, H* is  atmospheric  scale  height. 
The photographic meteor mass were determined: a) by 
the integration of the light curve and b) by the value of 
maximum  light  intensity  Imax at  hm  [5]  (without  the 
fragmentation of meteoroid) by the formulas:
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The radar  mass  mr was determined over the formula 
received by a semiempirical method [7]:

rmr qHm Ζ⋅= cos4/3 * βµ              (4)

Where  hb,  hm and  he denotes the hights of beginning, 
maximum  and  end  of  meteor  luminosity,  cos  Zr – 
cosine of the zenith distance of the radiant. 

Results  and  discussions:  Accepting  that  µ = 
3.82*10-23 g  ,  using  of the  significance  If  /q on  the 
basis  of  results  of  combined  observation  [4]  and 
calculating  τp according  to  [6]  by  formulas:  τp = 
3.25•10-19 •V at  10  kms-1 <V <17  kms-1,  and  τp =  - 
9.6·10-7/V kms-1 at  V≥  17  kms-1,  we  defined  β for 
various ranges of velocity V (Table 1).

Table 1. Dependence of the β   from velocity V (kms-1)

 For determination of the mass of the meteoroids 
by the combined photographic and radar observations 

[2,3],  the authors  have chosen only those meteors at 
which the height of the point of specular reflection in 
the  meteor  trail  was  close  to  height  of  maximum 
luminosity  hm  and  a  difference  between  absolute 
magnitudes in  heights  hm and  h are  less 0.2m.  Such 
meteors are  proved to be 41.  The mean  calculations 
significance of relations of masses  mp  /mp1 is 3. With 
this account and equation (2), we have:

    rVHm ΖΙ= ΡΡ cos2/3 3
max

*
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The mass of meteoroids by a radar  method also 
was calculated by use of the different  dependences  β 
(V) [4]. The best likeness between of the photographic 
and radar  mass is observed at  use of β calculated by 
us.  In  10  cases,  there  was  good  agreement  in  the 
results of calculations of masses. For 12 meteors, the 
calculated radar mass was less and for 22 meteors, the 
calculated radar mass was more than the photographic 
mass.

Table 2. The average significance of meteoroids 
masses for various intervals of velocity V.
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Conclusions:  There  is  good agreement  between  the 
average significance of photographic and radar  mass 
of meteoroids  calculated  for  the  six  velocity groups 
(shown in  Table 2).  This gives us the confidence to 
use the value of β (ionizing probability) calculated by 
us  from  V for  processing  the  big  massif  radar 
observations of meteors from various stations.
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