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Abstract. Radar meteor echo data from the period of Oct.
14—30, 1974, as observed at the Ondfejov Observatory are
given. Hourly rates of different categories of echo duration and
other data are tabulated. The mass distribution factor is deter-
mined.

1. Observations

The observations of three meteor showers —
Orionids, Geminids and Quadrantids were taken
into the program of ground base observations made
in cooperation of Intercosmos. Results of the ob-
servations, carred out with the equipment of the
Observatory of the Czechoslovak Academy of Sci-
ences at Ondfejov during the period of Oct.
14—30, 1974 are presented here.

The Ondfejov meteor radar operates at the
frequency of 37.5 MHz, with a peak power of
20 kW, repetition frequency of 500 Hz and pulse
length of 10 s. The beam-width of the antenna is
+26 and *18 degrees between the half-power
points in the vertical and horizontal planes respec-
tively. The observations were carried out with the
antenna steered so that it was always pointed to the
azimuth, opposite to that of the Orionid radiant.
The antenna was fixed in elevation at 45 deg.
Other data can be found in article of Plavcova and
Simek (1960).

Meteor echo durations, amplitudes and distances
have been measured from the range-time record.
The accuracy of measurements correspond to
At = +0.05s for the duration of echoes, to
AA = £0.05 mm in the vertical size of the echo
image on the 35 mm film, and to AR = %5 km in
the slant range. The film moved in front of the
display with a velocity of 5.6 cm/min.

A total number of about 20,000 meteor echoes
have been obtained during these observations. The
summary of echo numbers N, the net observational
time and the mean echo rate ffor the corresponding
night are givenin Table 1. Each observation started
at about 21:30 CET and ended at about 11:00.
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Table 1

Oct. N t flh

14/15 1721 13"02™ 1320
15/16 2143 1110 1919
16/17 2035 12 54 157'8
17/18 1560 12 51 1214
18/19 2048 12 19 16673
19/20 1821 12 34 1449
20/21 1350 13 16 101°8
21/22 1922 12 46 150°5
22/23 1395 13 03 106'9
23/24 2062 13 14 1558
25/26 2000 1313 15173
26/27 1696 13 27 1261
2728 837 1112 747
28/29 1513 13 06 1155
29/30 2087 13 06 1593

2. Hourly Rates

The hourly rates of observed echoes are given in
Tables 2—S5 for different categories of echo dura-
tion, where all echoes, echoes with duration
7=0.5s, echoes with T= 1s and echoes with
Tt = 5 s are used. The net observational time, cor-
responding to the values of Tables 2—S5 is seen in
Table 6, where the numbers indicate the missing
minutes due to the interferences or other affects.

The radiant of the Orionids culminates at 04 : 20
local time, almost exactly identical with Central
European time (CET) for the Ondfejov Obser-
vatory.

Figure 1 is constructed for the time interval of
approximately =5 hours around the meridian
transit of the shower radiant. Mean hourly rates of
echoes of different duration categories contain data
from 23:00—10:00 CET for the nights of Oct.
14/15 to Oct. 25/26 subtrahing the mean sporadic
background as determined from the corresponding
period of nights of Oct. 26/27 to Oct. 29/30.
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© Table 2;

Orionids 1974

Ot CET %o o1 02 03 o4 05 06 07 08 09 10 21 2 23
14 - - - = = = = - = — 13 107 101
15 114 156 209 183 207 114 107 140 105 88 66 128 124 162
16 212 149 209 221 310 295 270 146 151 156 84 141 103 141
17 185 187 190 197 252 - 213 182 128 96 97 79 147 65 82
18 106 105 136 176 211 133 106 137 94 108 95 102 157 123
19 - 129 258 227 229 251° 178 188 156 164 ‘111 66 — 102 142
20 148 165 189 193 181 196 168 134 124 67 55 92 70 40
21 8 94 '150 136 119 133 104 125 115 8 67 80 100 114
22 127 152 206 234 238 193 18t 167 8 65 67 106 61 . 46
23 59 108 101 125 179 18 120 131 111 8 . 60 102 82 123
24 184 242 194 239 240 212 163 117 96 74 65 — — . —
25 - - - - - - - - - — — 108 8 143
26 , 175 210 201 150 172 156 169 155 135 127 95 100 121 126
27 .' 112 100 151 183 191 134 96 139 138 78 8 — 150 86
28 128 113 8 76 65 44 51 58 91 73 31 69 103 105
29 91 114 106 109 168 191 162 143 109 68 34 197 158 165
30 155 209 215 237 204 128 34 36 174 171 152 — — —
Table 3
\ Ofrionids 1974
7205
O, CET 6 o1 02 03 04 05 06 07 08 09 10 21 2 3
14 - - - - - - - - - =~ 228 210 260
15 220 310 340 400 31.0 207 207 242 134 141 94 290 379 39.1
16 692 349 60.0 484 508 540 50.0 306 267 450 317 323 336 459
17 450 458 47.8 341 356 343 325 210 96 83 179 311 155 269
18 244 310 290 362 290 130 200 92 .62 153 200 40.0 380 24.0
19 300 450 500 360 350 207 260 153 214 153 193 — 367 480
20 590 570 61.0 39.0 580 380 31.0 280 330 180 186 254 140 150
21 305 260 27.0 244 340 260 250 21.0 127 140 140 120 190 23.0
2 ) 320 260 420 31.0 310 21.0 280 240 50 257 15 231 80 7.0
23 173 190 220 19.0 300 180 260 200 160 160 63 220 180 22.0
24 420 53.0 39.0 340 330 325 300 170 210 160 93 — — —
25 - - - - - - - . —  —  —  — 210 13 270
26 420 300 200 220 150 170 100 200 130 7.0 125 109 190 19.0
27 240 100 270 230 190 100 7.0 140 110 60 78 — 200 140
28 230 244 165 120 67 40 30 60 60 60 21 210 230 280
29 18.0 214 150 180 17.0 140 203 132 30 60 6.1 310 290 350
30 - 340 37.6 340 270 230 163 61 33 120 124 147 — — —

As it is seen from the all duration levels, the
activity of the shower varies significantly along the
solar longitude, showing minima at about
Ao=204, 207 and 209. However, the observed
density variation across the stream is not unusual
event for the Orionids. Thé filamentary structure of
this stream has been shown by Hajduk (1970) on
‘the basis of a long series of observations. Also the
high echo rate at A = 202.5 has some verification
in the past returns of the shower. Taking into
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account the observed changes in the variation of
the sporadic echo rate (see Tabs 2—5), we may
assume that the density variation across the stream
could be a little less. The accuracy of the observed
shower/sporadic ratio may be increased by the
study of the range distribution of echoes during the
whole period of observations. For the whole
- shower period the activity in 1974 appears to be flat
‘and medium sized in comparison with results of the
other years. - - ‘
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Table 4

Orionids 1974

=1
Oct. . CET 0 01 02 03 04 05 06 07 08 09 10 21 22 23
14 — — — —_ — — — — — — — 4.1 40 70
15 9.0 100 140 130 11.0 93 72 105 4.1 24 35 62 168 104
16 30.0 167 240 210 183 240 156 49 44 161 113 46 183 153
17 250 142 132 124 122 9.6 112 95 32 31 6.3 11.1 72 93
18 102 13.0 10.0 10.3 9.0 40 63 1.0 1.5 6.1 74 40 120 44
19 19.5 150 27.0 18.0 170 52 12.0 4.1 4.1 5.1 51 — 11.7 14.0
20 15.0 23.0 22.0 100 11.0 110 70 60 906 40 62 46 70 50
21 112 6.0 120 81 150 7.0 90 7¢ 69 40 30 40 80 120
22 170 11.0 190 216 80 60 140 90 20 86 O 69 50 3.0
23 8.1 9.0 11.0 8.0 100 6.0 100 11.0 7.0 8.0 1.6 100 100 7.0
24 23.0 220 22606 100 100 112 80 4.0 100 90 2.7 — — —
25 — — — — — — — — — — — 9.0 8.0 11.0
26 220 220 120 7.0 90 10 20 100 7.0 3.0 9.1 73 8.0 10.0
27 170 6.0 13.0 11.0 7.0 50 2.0 5.0 1.0 10 33 — 100 5.0
28 140 188 11.8 7.0 1.3 1.0 1.0 3.0 1.0 40 21 6.0 13.0 18.0
29 7.0 153 9.0 9.0 120 4.0 6.1 41 30 3.0 37 97 100 21.0
30 11.0 214 21.0 150 11.0 8.1 4.1 0 50 83 80 — — —
Table 5
Orionids 1974 B
T=5°
CET '
Oct. 0 01 02 03 04 05 06 07 . 08 09 10 21 22 23
14 - — — — — — — — — — — 2.1 1.0 0
15 1.0 20 20 20 1.0 21 2.1 53 21 0, 1.2 21 1.1 2.6
16 ’ 2.3 28 48 0 4.1 30 44 24 22 43 1.1 0 20 12
17 1.00 3.1 20 3.1 0 2.1 20 32 0 1.0 1.1 0 1.0 1.0
18 1.0 1.0 1.0 2.1 40 0 1.1 0 0 20 21 20 3.0 1.1
19 4.5 0 50 30 70 10 50 0 1.0 1.0 0 — 1.7 1.0
20 30 50 50 O 1.0 0 20 0 6.0 3.0 2.1 0 30 0
21 2.0 1.0 30 0 1.0 0 3.0 20 23 0 1.0 0 3.0 2.0
22 3.0 1.0 3.0 4.0 1.0 1.0 5.0 20 1.0 1.7 0 0 0 2.0
23 . 1.0 1.0 20 20 1.0 1.0 30 60 30 20 O 2.0 1.0 1.0
24 30 20 S50 20 20 O 2.0 10 30 20 O — — —
25 — — — — — — — — — — — 0 1.0 1.0
26 30 40 1.0 1.0 20 3.0 1.0 3.0 2.0 1.0 57 0 0 3.0
27 20 0 20 0 1.0 1.0 1.0 1.0 0 0 1.1 — 0 0
28 - 2.0 19 35 40 O 1.0 1.0 1.0 1.0 0 1.0 4.0
29 1.0 0 30 40 o0 20 5.1 2.0 1.0 1.0 1.2 0 20 2.0
30 1.0 1.0 20 3.0 20 1.0 0 0 2.0 3.1 1.3 — — —
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Table 6

Orionids 1974

Oct. Cet 0 01 » 02 03 04 05 06 07 08 09 10 21 22 23
14 — — — — — — - —_ — —_ - 31
15 2 2 3 2 9 9 31 3 37
16 34 17 10 3 1 6 11 6 4 7 34 1 9
17 1 1 2 1 4 1 3 4 2 3 33 2 2
18 1 2 3 1 21 1 3 30 5
19 20 40 2 1 1 1 1 — 24
20 2 34
21 1 1 8 30
22 25 19 34
23 1 22 30
24 1 15 — — —_
25 — — — - - — — — — - — 40
26 ' 7 27
27 6 — 54
28 28 9 15 2 40
29 1 1 1 11 29
30 1 1 1 2 15 — — —
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Fig. 1. The mean hourly rates of meteor echoes of different
duration classes. Horizontal lines — the corresponding sporadic
means.

3. Mass Distribution
of Overdense Echoes
A method for the determination of the mass
distribution exponent was described by Simek
(1973) and McIntosh and Simek (1974). In the
case of the Orionid meteor shower we have to take
into account the height of the maximum ionization
which depends on the geocentric velocity
(v,=66 km/s). According to McKinley (1961) we
can suppose H,..=103 km. Hence using Bibar-
sov’s formula

By=exp (—0.1611 H+11.489) (1)
we have B,=0.006. Using relation
H,.,=82+491 log v,—4.410g Omax,  (2)

e = 3.1 X 10" el/m. The overdense echo dura-
tion is given by
To.=7%x10""7 A*> a/D. (Then To=0.692s).
: 3)
The value of D at the hight of 103 km was found
from

log D =0.067 Hpax— 5.6, (D =20 m?s).
4)

The recorded echo duration T is related to the
duration Tp (where Tp is the duration of an
overdense echo controlled by diffusion only) ac-
cording to Plavcova (1965) as
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TD = TA €Xp BO(TDTO)1/4 TA . (5)

In Table 7 the values of Ty, corresponding with
the measured values of T, are given. Because of
higher geocentric velocity and very fast diffusion,
the echo duration is controlled by diffusion as
a dominant factor and then differences between
T, and T, are relatively small.

Supposing a nonlinear dependence between
log N and log T, we used here the formula deri-
ved by McIntosh and Simek (1974):

dlogN _
dlog Tp

ds
dlog Tp~
(6)

When the course of s vs. log Ty, is approximated

3 3
—Z(S—l)—zlog Tp

by a second order polynomial, we can found the

constants in equation
s=Ao+ A log Tp+ A; (log Tp)*. @)

(For details see McIntosh and Simek, 1974.)

4. Results of the Mass Distribution

The activity of the shower shows particular
breaks between October 14th and 29th respective-
ly (Figs 1 and 2) and therefore the determination of
a typical background is rather ambiguous. In this
part of the analysis for “‘the sporadic background”
were used the observations from October 18, 27,
28 and 29, respectively. Even on October 21 the
meteor activity corresponds rather to the sporadic
level; therefore this day was excluded from the
calculation of mass distribution factor s, as it cor-
responds, on the other hand, to the middle of the
shower period (Lovell, 1954 and others).

Our results according to (7) are summarized in
Table 7. In Figure 2 we can see the variation of the
mass distribution index s with the solar longitude
for Tp=1 s (in this case it corresponds with Ao in
Table 7). The dependence of s on Tp can be seen on
Figure 3.

Two facts should be pointed out: a) the value of

s | | l° [ T T
30 . s observed .
e » S Shower
2w O~ T ~—
M T L 1 1 L ]

- N observed

2001 - N shower B
. "\/ \\\\\\\
100~ \_—‘_—
° ° ° °
i -]
0 | | | ° ] ] ]
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Fig. 2. Meteor echoes with T = 0.9 sec. Mass distribution
index for all echoes with T = (.9 and that one for the Orionid
shower. In the lower part is the activity for echoes with

214°
Ao

Ta = 0.9, including sporadic background and shower meteors
only.
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- Table 7

Ta(s) 0.85 1.05 1.55 2.05 2.95° 4.05 i 5.56 - 8.05
Tp (s) 0.85 1.06 1.57 2.08 3.02 4.21 5.99 8.82
Table 8
October All Shower
Ab A} Ab A) A} Al
15 2.459 -0.156 0.044
16 2.172 -0.074 0.544 2.295 0.028 0.514
17 1.937 1.204 -0.614 1.577 5.081 —3.996
18 2.308 0.756 -0.723
19 2.195 0.014 —-0.033 2.516 - 0.015 —-0.659
20 2.871 -2.170 1.872 3.383 1.342 —2.163
21 — — — B — : —
21 2.561 -2.059 2.336 2.720 -0.340 -0.170
23 2.270 -0.297 0.115 <
24 2.204 0.268 0.046 2.442 2.045 —1.883
25 — — — — — —
26 1.997 -0.039 0.404 ©2.077 -0.190 0.293
27 2.023 0.877 -0.323
28 1.960 -0.179 0.548
29 2.042 -1.147 1.578
background 2.010 -0.180 0.627 .
shower totals 2.772 0.216 -0.572

L B R B B N B B I
s ;
3.0 I
29 -
2.8 -
2.7 ]
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0 5 0 Tp(sec)

Fig. 3. Calculated s as a function of log Tp for the shower.

s (sporadic) is in agreement with that one for the
December period (Simek, 1973), b) s for shower
meteors is higher than that one for sporadic back-
ground. This conspicuous results should be studied
more precisely when more extensive observational
material is available.
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Conclusions

The comparison of the observations of Orionids
1974 with the results from other years allow to
assigne this return of the shower to the years of
mean activity, with a flat maximum showing sig-
nificant changes in the density distribution across
the stream.

The duration distribution of echoes lead to the
higher values of the mass distribution factor of the
shower period in comparison with the background.

We wish express our thanks to the staff of the
Ondtejov Observatory for carrying out the obser-
vations and to the members of the Slovak Astro-
nomical Society, who reduced the records.
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RADAROVE POZOROVANIE Q-RIONI'D 1974

A. HAJDUK

Astronomicky istav Slovenskej akadémie vied,
Bratislava, Ceskoslovensko

M. SIMEK

Astronomicky tstav C‘eskos]ovenskej akadémie vied,
Ondfejov, Ceskoslovensko

Sdhrn

Praca obsahuje analyzu asi 20 000 radarovych ozvien mete-
orov ziskanych meteorickym radarom Astronomického ustavu
CSAV v Ondfejove v obdobi od 14.—30. 10. 1974. Priebeh
aktivity meteorického roja Orionid ukazuje na relativne ploché
maximum, v okoli A5 = 209, no s nerovnomernym rozloZenim

hustoty ¢astic v priereze priudu. Zmeny hustoty v priereze pridu
potvrdzuje aj relativne zastipenie ozvien nasytenych stop.
Faktor rozdelenia hmotnosti meteorov vychddza vyssi pre roj
nez pre sporadické pozadie.

PAJNOJIOKAIIMOHHBIE HABJIOOEHUSI OPUOHUJ C 1974 T.

A. XANOYK

AcTtpoHoMuYeckuH HHCTHTYT CIIOBAalIKOH aKajeMHH HayK,
Bparucnapa, YexocnoBakus

M. IIMMEK

AcTpoHOMHYECKHH HHCTHTYT YE€X0CI0BaUKOH aKafeMHUH HayK,
OHnppxerioB, YexocioBakusa

Pe3ome

Cpenau aHanu3 6onee 20 000 paguooTpaxxeHuit oT MeTeop-
HBIX CJIEJOB NOJYYEHHBIX B epuof ¢ 14.—30. okTa6pbs 1974 r.
PagMONIOKALMOHHON YCTAHOBKO# ACTPOHOMUYECKOTO HHCTHTY-
Ta YexocaoBaUKo#i akageMun Hayk B OHgpxKeeBe. AKTUBHOCTb
MeTeopHOro nmoroka OpHOHKI NOKA3bIBaET PENATHBHO TIOC-
KMA MaKCUMYM J[eSTeJlbHOCTH COOTBETCTBYIOLUMA AOJTOTE
Contua Ag= 209. ORHOBPEMEHHO NMOKa3bIBAETCA, YTO MJIOT-
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HOCTb pacrpefeieHusl METEOPHOTO BELIECTBA B POE He PaBHO-
mepHa. M3MeHEHHs MIOTHOCTH B MONEPEUHUKE POS CIEAYIOT
AaXe U3 BapMaLMK OTHOCUTENILHOTO YHCJIA 3XO0 OT HACBILCHHbBIX
cnenos. PakTOp pacrnpefeneHra MacC METEOPOB NOKa3bIBaeT
TOBbIILIEHHE BO BPEMsl aKTUBHOCTH NOTOKA B 06CYXKAAEMOM €ro
BO3BpaTe B CPAaBHEHMH CO CIOPAANIECKUM (DOHOM.
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