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ABSTRACT. A series of visual observations of the Lyrid meteor shower,
carried out at the Skalnaté Pleso Observatory in 1945-1952 at four different
returns of the streem, is analysed. A mean curve of activity of the Lyrids
is derived and discussed. The peak number of the Lyrids, ccmprising about 40
meteors per hour, was observed in 1946. The activity of the Lyrids appears
to be symmetrical around its maximum at the solar longitude 31.5°. The mag-
nitude distribution of the Lyrids, with its mean population index r = 2.9,
exhibits some sudden changes around the maximum of the shower s activity;
the peak hourly rate in 1946 is presumably effected by an increase in the
relative number of fainter meteors. A filamentary structure of the Lyrid
stream is suggested.

METEOPHY JOTOK NYPYA : AKTYBYOCTH ¥ PACIIPEIEJEMIE 3BE3NHHMY SEJIVUIT.
B paSoTe M8YyYaAKTCH BU3yaNbHWE HAGIWIEHMUS METEOPHOTO NnoToka JIMpPuA, NOJAyUeHHHe
B0 BreMs 4 Bo3BpameHui pos B 1945-1352 rr. B ofcepBaropuu CkaiaHare Ilreco.
MlonyuaeTca u ofcyxIaeTcs cpelxas KpubBasg aKTUBHOCTH NOTOKAE. Cauoe BHCOKO €
uyeno Jupual, HacunTHsBanlee 40 METEOPOB B UAC, Habarpranroch B 1946 r. KpuBas
SKTBHOCTM IOTOKE OKABHBAETCH CUMMMETPLUHO}, € MaKCuMyMmMoM npu ZoaroTe CoJaHua
81,50. PacnpegdeseHre 3Be3LHWX BeJUUUH JIMPUIL CO CPeIHHM UHAEXCOM I = 2,9 no-
KaswBaeT OWCTpPHe MBMeHeHUs B OJMBOCTH MAKCHMyMa NOTOKA; BHCOKOE 4acOBO€ uuCJH0
Jvuoun B 1946 TI'. CONCOBOXARETCS U3MEHeHueM cpelHeil 3BeRIHON BeaWuMHH JuMpunu,
ABAAKMErocs CcJAelCTBUMeM SWCTPOl0 BOBpacTa OTHOCHMTENLHOTO uucaa Gonee caabHx
MeTeopoB. IlpemraraeTcs runoTesa FUIBMEHTEPHON CTPYKTYPH Pof JIMPUIe
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METEORICKY ROJ LYRID : AKTIVITA A FUNKCIA JASNOSTI. V prdci sa analyzu-
Jju vizudlne pozorovania meteorického roja Lyrid, ziskané podas 4 ndvratov
roja v rokoch 1945-1952 na observatoriu na Skalnatom Plese. Odvddza a analy-
zuje sa strednd krivka aktivity Lyrid. Najvy38{i podet Lyrid, dosahujici frek-
venciu 40 meteorov za hodinu, pozoroval sa r. 1946. Aktivita Lyrid sa ukazu-
je byt symetrickd vodi meximu, ktoré nestéva pri dizke Slnke 31,5°. Funkcisa
Jasnosti Lyrid mé stredny populedny index r = 2,9 a prejavuje néhle zmeny
okolo maxime ektivity roje; vysokd frekvencia roja v r. 1946 bola zrejme sp8-
sobend ndhlym vzostupom relativneho poétu slab3ich meteorov. Vyslovuje sa
hypotéza o filamentdrnej Struktire roja Lyrid.

1. OBSERVATIONS AND THEIR TREATMENT

The visual data on the Lyrid meteor stream compiled from meteor obser-
vations carried out at the Skalnaté Pleso Observatory and presented in this
paper, represent four different returns of the stream, between 1945 and 1952.
The data include a total of 479 records of the Lyrids and 722 records of
sporadic meteors obtained on 13 nighté during 97.6 hours of observational
time. The observations were carried out by a standard group of observers and
the method of observations is presented elsewhere /Kresdkovd, 1966; étohl,

1969/.
The 1list of the observers who participated in the observations is given
in Table 1, together with the observing time and number of recorded stream

and sporadic meteors. The treatment of the data and the whole analysis is
similar to that presented in the analyses of the Geminids and Orionids /Po-
rub&an et al., 1980; Stohl and Porub&an, 1981/. Similarly, the observations
were divided into approximately half-hour intervals for which the corrected
rates for the observers were derived by applying personal coefficients /Table
1 - L. Pajdulddkovd as the standard observer/, coefficients for cloudiness

and converting the observed rates to the zenithal, taking into account the
deily motion of the stream radiant as derived for the 1950.0 equinox /Kresdk
and Porublan, 1970/ and given by

&

271.9 + 1.23 (O - 32)

d = 33.3+0.17 (O -32).

The corrected half-hour retes of the Lyrids f, and of the sporadic
meteors f_ for the individual observers and different returns of the stream
are presented in Table 2. The table lists the dates of observations, abbrevi-
ations of observers /as in Tab. 1/, percentage of cloudiness and recorded
numbers of stream and sporadic meteors. A summary of observations in differ-
ent years is listed in Table 3.
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Table 1
List of observers

c

Observer Abbr. t n, n_ P

1945 1946 1947 1952
Be&vér A. T 648 58 49 1.15 1.20 1.10 -
Be&vérovéd K. K 190 24 33 - 1.43 - -
Dzubdk M. . M 472 47 54 - 1.19 1.15 -
Guth V. G 388 27 41 - - - 1.48
Hartmanovd M. H 337 36 39 - 1.54 - -
Kiss V. Ki 210 3 7 1.74 - - -
Kresdk I. K 693 32 89 - - 1.13 1.16
Kresdkovd M. Ka 418 35 62 - - - 1.1
Mrkos A. A 605 108 104 - 0.87 0.91 -
Olejnik §. 0 120 1 12 - 1.20 - -
Pajdusdkovd 1. L 1310 95 195 1.00 1.00 1.00 1.00
Uhlér J. U 120 - 11 1.31 - - -
Vadovié& F. v 344 13 26 - - 1.44 -

5855 479 722

Table 2

List of observations

Day Sun Time (UT) Obs. C1 n, n_ f, f_
April 1945
15 25.55 19:43-20:13 T - - 1 - 1.2
" " " Ki - - - - -
" " " L - - - - -
" 25.57 20:13-20:43 T - 7 2.9 8.0
" ”" " Ki - - 4 - 7.0
" " " L - - 6 - 6-0
" 25.59 20:43-21:13 T - 1 1 2.5 1.2
" " " Ki - - - - -
" " " L - - - - -
16 26.61 21:36-22:06 T - 1 - 2.0 -
" " " : L - - 1 - 1.0
" " " U - - 1 - 1.3
" " " Ki - 1 3.0 1.7
" 26.63 22:06-22:36 T - - 3 - 3.4
" "o " L - - 2 - 2.0
" " " U - - 1 - 1.3
" " " Ki - - - - -
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Table 2 (cont.)

Day Sun Time (UT) Obs. Cl n, n_ f, f_
" 26.65 22:36-23:06 L - - 4 - 4.0
" " " U - - 5 - 6.6
" " " Ki - 1 2 2.5 3.5
" 26.67 23:06-23:36 L - - 7 - 7.0
" " " U - - 4 - 5.2
" " " Ki - 1 - 2.3 -

April 1946

21 31.18 20:10-20:40 T - 2 4 6.3 4.8
" " " L - - 6 - 6.0
" " " A - 1 7 2.3 6.1
" " " M - 1 3 3.1 3.6
" " " K1l - 2 4 7.5 5.7
" " " H- - 1 5 4.0 7.7
" 31.20 20:40-21:10 T - 1 1 2.7 1.2
" " " L - 4 6 8.8 6.0
" " " A - 4 18 7.7 15.7
" " " M - 3 4 7.9 4.8
" " " K1 - 2 4 6.3 5.7
" " " H - 3 3 10.2 4.6
" 31.22 21:10-21:40 T - 5 - 1.5 -
" " " L - 3 7 5.8 7.0
" " " A - 6 6 10.0 5.2
" " " M - 2 1 4.6 2.1
" " " K1 - 3 3 8.2 4.3
" " " H - 3 1 8.9 1.5
" 31.24 21:40-22:10 T - 11 2 22.4 2.4
" " " L - 6 5 10.2 5.0
" " " A - 9 4 13.3 3.5
" " " M - 8 2 16.2 2.4
" " " K1 - 7 8 17.0 11.4
" " " H - 5 3 13.1 4.6
’ " 31.26 22:10-22:40 T - 7 3 12.8 3.6
" " " L - 17 3 26.0 3.0
" " " A - 32 3 42.6 2.6
" " " M - 8 7 14.6 8.3
" " " K1 - 1 9 2.2 12.9
" " " H - 10 5 23.5 7.7
" 31.28 22:40-23:10 T - 12 - 20.1 -
" " " L - 12 5 16.8 5.0
" " " A - 25 2 30.4 1.7
" " " M - 15 1 25.0 1.2
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Table 2 (cont.)

Day Sun Time (UT) Obs. c1 n, n_ f, f_
21 31.28 - 22:40-23:10 K1 - 8 4 16.0 5.7
" v " H - 9 2 19.4 3.1
" 31.29 23:10-23:27 T - 5 - 14.0 -
" " " L - 8 4 18.6 T
" " " A - 10 3 20.2 4.6
" " " M - 5 1 13.8 2.1
" " 23:10-23:20 K1 - 1 1 5.7 4.3
" " 23:10-23:27 H - 2 - 7.2 -
22 32.24 22:24-22:44 T 30 3 1 1.2 2.9
" " " A 30 5 1 13.5 1.8
" " " H 30 3 1 14.3 3.2
" " 22:26-22:44 L 35 3 3 11.0 7.4
26 36.04 20:04-20:34 T - 1 1 3.3 1.2
" " " M - - 1 - 1.2
" " " L - - 5 - 5.0
" " " A - - 8 - 7.0
" 3r.06 20:34-21:06 T - - 2 - 2.2
" " " M - 1 4 2.5 4.5
" " " L - - 2 - 1.9
" " " A - - 5 - 4.1
29 39.05 22:18-22:48 H - - 10 - 15.4
" " " 0 - - 5 - 6.0
" 22:29-22:48 L - - 5 - 7.9
" 39.07 22:48-23:18 H - - 1 - 1.5
" " " [¢] - - 1 - 1.2
" " " L - 1 4 1.4 4.0
" 39.09 23:18-23:42 L - 2 T 3.2 8.8
" " 23:18-23:48 H - - 3 - 4.6
" " " (0] - 1 4 1.5 4.8
" 39.11 23:48-00:18 H - - 5 - 7.7
" " " (o] - - 2 - 2.4
" " " L - 1 4 1.2 4.0
April 1947
17 27.13 22:38-23:08 T - - 2 - 2.2
" " " M - 1 4 1.6 4.6
" " " K - 1 3 1.6 3.4
" " 22:47-23:08 L - 1 2 2.0 2.9
" " 22:56-23:08 A - 1 3.1 -
" 27.15 23:08-23:38 T - 3 3 4.3 3.3
" " " M - 1 10 1.5 12.0
" " " K - 1 7 1.5 7.9
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Table 2 (cont.)

Day Sun Time (UT) Obs. C1 n, n_ f, . f_
17 27.15 23:08-23:38 L - 2 8 2.6 8.0
" " " A - 3 5 3.5 4.6
" 27.17 23:38-00:08 M - 1 4 1.4 4.6
" " " K - - 4 - 4.5
" " " L - - 4 - 4.0
" " " A - - 8 - 7.3
19 29.02 21:01-21:37 T - - 4 - 3.7
" " " v - 1 4 2.4 4.8
" " " L - - 4 - 3.3
" " " A - - 3 - 2.3
" " 21:19-21:37 K - - 1 - 1.9
20 30.01 21:30-22:00 T - 2 2 3.9 2.2
" " " v - - 3 - 4.3
" " " M - - 3 - 3.4
" " " K - - 4 - 4.5
" 30.03 22:00-22:30 T - - 3 - 3.3
" " " \' - - 2 - 2.9
" " " M - - 3 - 3.4
" " " K - - 2 - 2.3
" 30.04 22:15-22:30 A - 1 4 2.8 7.3
" 30.05 22:30-23:00 T - 1 3 1.6 3.3
" " " v ~ 2 2 4.1 2.9
" " " M - 1 1 1.7 1.2
" " " X - 1 6 1.6 6.8
" 30.07 23:00-23:23 A - 1 4 1.6 4.7
" " 23:00-23:33 T - 2 6 2.6 6.0
" " " \' - 1 4 1.7 5.2
" " " M - - 5 - 5.2
" " " K - 3 2 4.1 2.1
21 30.14 00:47-01:17 \'f - 1 3 1.6 4.3
" " " L - 1 3 1.1 3.0
" " " A - 2 6 2.0 5.5
" " " K - 2 4 2.5 4.5
" 30.17 01:17-01:52 v - 1 1 1.3 1.2
" " " L - - 8 - 6.9
" " " A - 2 7 1.7 5.5
" " " K - 1 6 1.0 5.8
22 31.92 . 20:29-20:54 A 15 1 2 3.0 2.5
" " 20:29-20:59 v 5 2 3 7.1 4.5
" " " L - 1 2 2.3 2.0
" 31.94 20:59-21:29 v 30 3 1 12.1 2.0
" " " L 10 4 3 8.9 3.3
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Table 2 (cont.)

Day Sun Time (UT) Obs. Cl n, n_ f, f_
22 31.94 20:59-21:29 A 20 2 2 4.5 2.2
" 31.96 21:29-21:59 v - - 1 - 1.4
" " " L - - 4 - 4.0
" " " A 5 1 3 1.7 2.9
. 31.98 21:59-22:29 v 15 2 2 5.3 3.3
" " " L 25 1 1 2.1 1.3
" " " A 20 2 3 3.6 3.4
April 1952
19 29.76 22:17-22:47 G - 1 3 2.2 4.4
" " " L - 1 10 1.5 10.0
" " " Ka - - 6 - 6.7
" " " K - 1 9 1.7 10.4
" 29.78 22:47-23:17 G 15 33 4 T.1 6.9
" " " L 15 3 5 4.8 5.8
" " " Ka 25 1 4 2.0 5.8
" " " K 15 2 6 3.7 8.1
" 29.80 23:17-23:47 G 5 2 5 4.0 7.8
" " " L 15 1 4 1.5 4.6
" " N Ka 35 2 4 4.2 6.6
" " " K 35 1 3 2.2 5.2
" 29.82 23:47-00:17 G - 1 1 1.8 1.5
" " " L 5 - 4 - 4,2
" " " Ka 5 1 3 1.4 3.5
" " " K 5 - 2 - 2.4
20 30.74 22:12-22:42 G - - 4 - 5.9
" " " L T - - 10 - 10.0
. " " Ka - - 5 - 5.6
" " " K - 2 6 3.5 7.0
" 30.76 22:42-23:12 G - 1 2 2.1 3.0
" " " L - 1 5 1.4 5.0
" " " Ka - 3 3 4.6 3.3
" " " K - - 3 - 3.5
" 30.78 23:12-23:41 G - - 5 - 7.7
" " " L - 2 1 2.7 1.0
" " " Ka - 3 2 4.4 2.3
" " " K - 3 5 4.6 6.0
" 30.80 23:42-00:14 G - 2 3 3.4 4.2
" " " L - 3 4 3.4 3.8
" " " Ka - 4 5 5.0 5.2
" " " K - 5 3 6.6 3.3
21 30.83 00:34-01:04 G - 3 2 5.0 3.0
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Table 2 (cont.)

Day Sun Time (UT) Obs. Ccl n, n_ T, f_
21 30.83 00:34-01:04 L - 2 4 2.2 4.0
" " " Ka - 3 5 3.7 5.6
" " " K - 2 4 2.6 4.6
" 30.85 01:04-01:34 G ' - 7 4 11.2 5.9
" " " L - 8 6 8.6 6.0
" " " Ka - 10 8 12.0 8.9
" " 01:10-01:28 K - 3 2 6.3 3.9
" 30.87 01:34-02:01 G - 5 4 8.7 6.6
" " " L - 5 8 5.9 8.9
" " " Ka - 5 10 6.5 12.3
" " 01:38-01:56 K - 1 2 2.0 3.9
22 32.68 22:12-22:42 K 55 1 1 3.8 2.4
" " " L 45 - 3 - 5.2
" " " Ka 55 1 1 3.6 2.3
" 32.70 22:42-23:12 K . 45 1 1 2.8 2.0
" " " L 20 2 2 3.4 2.5
" " " Ka 45 1 2 2.7 3.8
" " " G 35 - 3 - 6.6
" 32.72 23:12-23:42 K 30 1 3 2.1 4.8
" " " L 15 - 4 - 4.6
" " " Ka 30 1 4 2.0 6.2
" " " G 40 2 1 6.2 2.4
Table 3
Year tservers Nights No. of records ALl
Orionids Sporadic records
1945 4 2 6 50 56
1946 7 4 300 245 : 545
1947 6 4 60 204 264
1952 4 3 13 223 336
Total 21 13 479 722 1 201

2. ACTIVITY OF THE LYRID METEOR STREAM

The Lyrids are a meteor shower of shorter activity, and it takes the
Earth only two days to cross its mein part, almost. The visual data of this
shower from the Skalnaté Pleso Observatory presented here, are not complete
enough to cover the whole period of activity in the individual returns. There-

176

© Astronomical Institute of the Slovak Academy of Sciences + Provided by the NASA Astrophysics Data System



fore, an approximative curve of activity has been depicted by compounding all
observations available to produce a general feature of the stream as observed
at Skalnaté Pleso in 1945-1952, i.e. during the first years of regular meteor
observations at this high altitude observatory.

Table 4 summarizes the reduced hourly rates of all observations. The
observations are arranged according to the solar longitudes of the mid-points
of about one hour observing periods /1950.0 equinox/. Besides the dates and
times of observing periods, the table lists the number of observers in each
interval /0/, the zenithal hourly rates of the Lyrids /F,/ and the rates of
sporadic meteors /F_/, together with their natural uncertainties £, and €_,
respectively / €, =t F . n+']/2 , where n, and n_ are the numbers of the
stream and sporadic records/.

Table 4

Sun Date Time (UT) t 0 F, £, F_ E_
25.56 15.4.45 19:43-20:43 60 3 1.0 1.0 T.4 1.7
25.59 15.4.45 20:43-21:13 30 3 1.7 1.7 0.8 0.8
26.62 16.4.45 21:36-22:36 60 4 1.2 0.8 2.7 0.9
26.66 16.4.45 22:36-23:36 60 3 1.6 1.1 8.8 1.9
27.14 17.4.47 22:38-23:38 60 5 4.3 1.1 -9.8 1.5
27.17 17.4.47 23:38-00:08 30 4 0.7 0.7 10.2 2.3
29.02 19.4.47 21:01-21:37 36 5 1.0 1.0 6.4 1.6
29.77 19.4.52 22:17-23:17 60 4 5.8 1.7 14.5 2.1
29.81 19.4.52 23:17-00:17 60 4 3.8 1.3 9.0 1.8
30.02 20.4.47 21:30-22:30 60 5 1.5 0.9 T+5 1.5
30.06 20.4.47 22:30-23:33 63 5 4.2 1.2 8.3 1.4
30.16 21.4.47 00:47-01:52 65 4 2.8 0.9 9.2 1.5
30.75 20.4.52 22:12-23:12 60 4 2.9 1.1 10.8 1.8
30.79 20.4.52 23:12-00:14 62 4 7.5 1.6 8.4 1.6
30.84 21.4.52 00:34-01:34 60 4 12.9 2.1 10.5 1.8
30.87 21.4.52 01:34-01:56 22 4 11.6 2.9 15.8 3.2
31.19 21.4.46 20:10-21:10 60 6 1.1 2.3 12.0 15
31.23 21.4.46 21:10-22:10 60 6 23.5 2.8 8.2 1.3
31.27 21.4.46 ~ 22:10-23:10 60 6 41.6 3.3 9.1 1.4
31.29 21.4.46 23:10-23:27 7 6 26.5 4.8 6.0 2.0
31.93 22.4.47 20:29-21:29 60 3 12.6 3.5 5.5 1.5
31.97 22.4.47 21:29-22:29 60 3 4.2 1.7 5.4 1.5
32.24 22.4.46 22:24-22:44 20 4 25.0 6.7 7.4 3.0
32.64 22.4.52 22;12-23:12 60 4 4.7 1.9 Tol 2.0
32.72 22.4.52 23:12-23:42 30 4 5.2 2.6 9.0 2.6
36.05 26.4.46 20:04-21:06 62 4 1.4 1.0 6.8 1.3
39.06 29.4.46 22:18-23:18 60 3 0.5 0.5 12.0 2.4
39.10 29.4.46 23:18-00:18 60 3 2.0 1.0 10.8 2.2
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Fig. 17 : The zenithal hourly rates of the Lyrids, F, plotted against the

solar longitude at the time "of observation /1950.0 equinox/. The
observations in different years are denoted by different markings
and data from individual nights are connected by straight lines.
The resulting smoothed rates are connected by dashed lines and the
general course of activity is approximated by the full curve.

The observations summarized in Table 4 cover a period of 14 days, from
25° to 39° of solar longitude and the corresponding hourly rates around the
maximum activity of the Lyrids are plotted in Figure 1. Two short intervals
in 1946, presented in Table 4 /O = 31929 and 32924/, are not included in the
figure. The former was disturbed by moonshine and the latter of only 20 min-
utes of observation was the only interval on one particular night. In Fig. 1,
observations in different years are denoted by different letters and the dash-
ed line represents the smoothed hourly rates of the compound observations.

It can be seen that the ascending branch of activity is better covered by ob-
servations from different returns than the descending branch. The maximum
rate of about 40 Lyrids was observed in 1946 at O = 31.3. However, since
reaching this rate the observations were interrupted due to moonshine, the
real maximum, probably even of a higher rate, is supposed to have occurred
later. The full line in Fig. 1 has been drawn to indicate the general trend,
but is not meant to determine the exact form of the activity of the Lyrids.

Unfortunately, only the observations in 1946 were carried out close to
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the expected maximum of the Lyrids. Nevertheless, the 1946 observations are
exceptional in high hourly rates with a maximum which is at least two times
higher than other known observations of the Lyrids. The only exception are
the observations in 1922, with a maximum rate of up to 100 Lyrids per hour,
as reported by H.N. Russell from the observations in Greece /Lovell, 1954/.
Our visual data on the Lyrids show that the activity of the stream rises
and falls rather steeply, and both ascending and descending branches are
likely to be symmetrical with respect to the maximum. The absolute peak of
activity is not defined, but it might be inferred from the compound data from
different returns as approximated in Fig. 1, by the full curve at a solar
longitude of about 31.5°. The data compiled from different sources give the
value of 31.7° /Millman and McKinley, 1963; Cook, 1973/ which is in very good
agreement with the value presented above. As for the duration of the stream,
if it is measured between points where the strength of the stream is one half
of the maximum value, Fig. 1 yields 1 day, which is the value presented by
Cook /1973/. If the duration is measured between points where the strength
is only one quarter of the maximum, we obtain approximately 2 days, which is
comparable with the value of 2.3 days given by Millman and McKinley /1963/.

3. MAGNITUDE DISTRIBUTION AND ITS VARIATION

The magnitude distribution of the Lyrids and of the sporadic meteors,
as recorded by the individual cbservers, is presented in Table 5. Observers
with an insufficiently low number of records, namely observers Ki, O, U and
V, have not been included in Table 5, nor have they been taken into account
in the following magnitude analysis.

The magnitude scales of the observers included in Table 5, with their
corresponding personal coefficients, were derived earlier on the basis of
more extensive data, virtually for the same period of observations /cf. Stohl
and Porubéan, 1981/. 4ll these observers are experienced and the differences
between their magnitude scales are negligible. We therefore accept their
scales and records uncorrected, assuming V = 1.00 and M= 0.0 to be their
personal coefficients.

The mean magnitudes of the Lyrids E+ and of the sporadic meteors E_ s
derived from the records of the observers included in Table 5, are presented
in Table 6 for each period of observations. To reduce the possible strong
influences of very bright random meteors with corresponding deviations in the
mean magnitudes, we _have introduced the effective mean magnitudes E: and E: ,
calculated under a somewhat artificiel assumption by taking all bright meteors
with m < 0 to be of magnitude m = 0. This effective mean magnitude is related
to the actual mean magnitude and to the population index, the relation having
been studied in a previous paper /Porubdan et al., 1980/. The effective mean
magnitudes E: and E:‘for each period of observations are given in Table 6.
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Table 5

I B | M G H K Ka A L  Total
) Lyrids:

-6 1 1 1 1 4
-5 0 0 0 0 0
-4 0 0 0 0 0
-3 0 0 0 0 0
-2 1 0 1 1 3
-1 1 1 0 1 0 0 2 2 7
0 1 0 0 0 0 2 0 1 0 4

1 5 1 4 3 2 1 2 i 6 31

2 12 4 7 8 8 5 6 9 17 76

3 19 11 17 9 8 11 21 23 34 153
4 13 6 12 4 14 7 4 60 28 148

5 8 1 6 1 3 5 0 6 6 36
Total 58 24 47 27 36 32 35 108 95 462

Sporadic meteors:

-2 1 1 1 3
-1 0 0 1 1 1 3
0 0 0 0 0

1 1 1 3 1 4 5 2 5 22

2 T 5 9 5 12 10 9 27 84

3 15 16 23 14 19 28 27 42 68 252

4 16 14 13 12 12 28 17 36 68 216

5 9 3 1M 2 2 15 2 15 26 85

6 0 0 0 1 0 0 0 0 0 1
Tctal 49 33 54 41 39 89 62 104 195 666

The grand mean magnitude of the whole set of Lyrid data is ﬁ+ = 2.98
and of the sporadic data E_ = 3.38. These values agree with similar values
obtained earlier for the Skalnaté Pleso Observatory data by Kresdkovd /1966/.
The corresponding values of the population index of the magnitude distribu-
tion is r, = 2.9 for the Lyrids and r_ = 3.7 for the sporadic meteors.

Unfortunately, visual data on Lyrids from the Skalnaté Pleso Observatory
are not extensive enough to investigate in detail the variations in magnitude
distribution of the Lyrids in the course of their activity. On the other
hand, the data are homogeneous enough to allow us to determine the principal
behaviour and changes in the magnitude distribution of the Lyrids, at least.
Such an analysis, basically of the same data, was carried out earlier by Kre-
sdkovd /1966/ for four chosen periods in the Lyrid’'s activity; the periods
are separated by the solar longitudes 30.50, 31.0° and 31.5°. She found no
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evidence of any systematic changes of the population index r with the posi=-
tion within the stream, though she did not exclude the possibility of concen-
tration of brighter meteors towards the streem’s centre. For the centre of
the stream she accepted the 31.0° solar longitude.

Table 6
Sun m, Er n, m_ ¥ n_
25.56 2.00 2.00 1 3.29 3.29 14
25.59 1.00 1.00 1 3.00 3.00 1
26.62 1.00 1.00 1 4.84 4.84 6
26.66 - - 0 3.82 3.82 11
27.14 3.57 3.57 14 3.61 3.61 44
27.17 5.00 5.00 1 3.40 3.40 20
29.06 - - 0 3.01 3.01 12
29.77 1.75 2.25 12 2.85 2.85 47
29.81 2.75 2.75 8 3.27 3.27 26
30.02 4.67 4.67 3 2.81 3.09 21
30.06 2.12 2.12 9 3.48 3.48 27
30.16 3.50 3.50 8 3.7 3.71 34
30.75 3.00 3.00 7 3.53 3.53 38
30.79 2.91 2.91 22 3.29 3.29 28
30.84 1.63 2.26 38 3.49 3.49 35
30.87 2.90 2.90 16 2.63 2.63 24
31.19 2.88 2.88 24 3.43 3.43 65
31.23 2.75 2.75 68 3.74 3.74 42
31.27 3.57 3.57 156 3.25 3.25 44
31.29 2.39 2.55 31 3.89 3.89 9
31.93 1.88 2.13 8 4.00 4.00 9
31.97 2.25 2.25 4 3.63 3.63 11
32.24 4.08 4.08 14 4.00 4.00 6
32.64 3.67 3.67 6 2.92 3.15 13
32.72 3.75 3.75 4 2.50 2.50 12
36.05 2.50 2.50 2 3.75 3.75 28
39.06 2.00 2.00 1 3.55 3.55 20
39.10 2.00 2.00 3 2.89 2.89 19
Total 2.98 3.05 462 3.38 3.39 666

Let us investigate this question on the basis of our effective mean mag-
nitude, thus suppressing the effects of the random deviations caused by ex-

tremely bright shower meteors. As can be seen from Table 6, variations in the
effective mean magnitudes an are still considerable during the Lyrid s activ-
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ity, in most cases, however, because of the very low number of records. To
outline the general tendency in the actual variation of the magnitude dis-
“tribution of the Lyrids, Table 7 gives the effective mean magnitudes E: , as
well as E:‘ for longer periods around the maximum activity of the Lyrids, with
a large number of records in each. For the time of the maximum we accept so-=
lar longitude 31.‘50, as found in the present paper.

Table 7
Sun =% - %
Interval Mean B Ty . .
-30.00 27.49 2.85 38 3.33 181
30.00-31.00 30.50 2.70 103 3.36 207
31.00-31.25 31.21 2.78 92 3.55 107
31.25-31.50 31.28 3.40 187 3.36 53
31.50-33.00 32.30 3.33 36 3.35 51
33.00- 38.07 2.17 6 3.45 67
Total 3.05 462 3.39 666
T 1 T T T T 1
20
L] ) r
M e = 0-7 |
N . ° D o x 8-31 2.0
o x 32-7
25} « @ T72-199
3.0
35
&
L'O_

|
28 29 30 3 32 33 3% Sun

Fig. 2 : Variation in the effective mean magnitudes ¥ of the Lyrids and of
the sporadic meteors. /Denotations are explasined in text/.
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Figure 2 shows the values of E:‘and m*both for all the periods of Table
6 /represented by dots and crosses, respectively, weighted according to the
proper number of records/ and for the longer periods of Table 7 /circles and
triangles, respectively, connected by full and dashed lines/. We can see that,
while the effective mean magnitudes of the sporadic meteors show a reasonably
steady character, there is a definite tendency towards a variation in the
effective mean magnitudes of the Lyrids. We should also mention that the con-
centration of brighter meteors, found by Kresdkova, actually occurs just be-
fore the maximum of the Lyrid's activity, but it is followed by a sudden
rapid decrease in the number of bright meteors right in the shower s maximum.

However, we should be careful in drawing any definite conclusions based
on this behaviour of the effective mean magnitudes of the Lyrids. The main
reason for this is in the possible changed conditions in different years of
observations included in the analysis. The effective mean magnitudes for the
Lyrids and for the sporadic meteors in different years of observations are
as follows:

Year o) n, % n_ sm*
1945 /1.33/ 3 3.75 32 /-2.42/
1946 3.22 299 3.49 233 -0.27
1947 3.02 47 3.51 178 -0.49
1952 2.69 13 3.14 223 -0.45
Total 3.05 462 3.39 666 -0.34

In 1952 the observations were affected partly by cloudiness and by moonlight;
the lower values of m, and m occurring just before the shower s meximum cen
be influenced by this effect at least partly.

On the other hand, the 1946 observations, carried out under relatively
good conditions, with a sufficiently high number of records, confirm the sud-
den increase in the effective mean magnitudes, i.e. the decrease in the rela-
tive number of bright Lyrids in the shower maximum. We should note that this
change occurs within a time span of a few hours only. At the seme time, the
effective mean magnitude of the sporadic meteors remains practically unchang-
ed. It is also important that, while the hourly rates of the sporadic meteors
remain unchanged within the same period, the hourly rates of the Lyrids ex-
hibit a rapid increase Jjust when the effective mean magnitude Eu?increases.
In fact, the absolutely highest rate of the Lyrids reccrded at the Skalnaté
Pleso Observatory, amounting to 40 meteors per hour, was accompanied by a
sudden increase of the Lyrid s mean magnitude. We conclude that the high rate
of the Lyrids at their 1946 maximum i's brought about by a sudden increase in
the relative number of fainter meteors. '

In 1947 we do not have observations from the period of the Lyrids  maxi-
mum activity, nor from the phase immediatgly preceding it. Unlike 1946, the
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hourly rates after the maximum are accompanied by a decrease in the effective
mean magnitude E:‘, i.e. by an increase in the relative number of brighter
meteors.

It, therefore, seems reasonable to conclude that the Lyrid shower is not
a stream with a steady structure along its orbit, showing the same variation
in hourly rates and in magnitude distribution every year. Instead, the stream
seems to have a finer structure, presumably with narrow filaments composed of
meteoroids of different mass distribution. This conclusion seems to be in
very good agreement with other investigations of hourly rates /cf., e.g. Lo-
vell, 1954/, as well as of the variations in the position of the Lyrids’ radi-
ant /cf. Ceplecha, 1952/.
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