
WGN, the Journal of the IMO 33:5 (2005) 129The Summer Pegasids from IMO video dataMihaela Triglav-�ekada 1 and Rainer Arlt 2A July Pegasid and Upsilon Pegasid sear
h in the IMO video database (1993�2004) is presented. The JulyPegasids are typi
ally assumed to be a
tive from July 7�13, and the Upsilon Pegasids were reported to be a
tivefrom approximately end July to end August. Neither minor meteor shower produ
es ZHRs higher than 3 at thedates of their maxima. The present investigation is based on nearly 23 000 non-Perseid video meteors of Julyand August. It does not show a 
lear indi
ation of the July Pegasid radiant, a

ording to day-to-day radiantdistributions of 2001�2004. The August data of 1998�2004 show no eviden
e of an Upsilon Pegasid radianteither. Both showers may be ina
tive for the s
ope of video and visual means.Re
eived 2005 O
tober 21 Introdu
tionIn the summer time, two meteor showers with the nameof Pegasids 
an o

asionally be found in the literature.First are the July Pegasids a
tive only around July 7�13 (see e.g. Rendtel et al., 1995) and the se
ond are the
υ-Pegasids a
tive from approximately July 23 to Au-gust 29 (e.g. Povenmire, 1998). Both showers have veryfast meteors � V∞ near 70 km/s for the July Pegasidsand 50 km/s for the υ-Pegasids. Also both meteor show-ers la
k in-depth resear
h, and we 
annot �nd manyauthors mentioning them at all. Do not 
onfuse theJuly Pegasids with other Pegasid radiants mentioned inthe literature (Cook, 1973; Neslu²an, 2002; Svore¬ etal. 2000) whi
h are a
tive in winter time and are not
onne
ted with the above mentioned meteor showers.The July Pegasids are very fast meteors with V∞ of70 km/s, meaning that they have very distant aphelia.On the average, the ZHR of the July Pegasids is about3. They have a maximum on July 11 (λ⊙ = 108◦).Comet Brad�eld (C/1979Y1) is 
onne
ted with them(
f. Rendtel et al., 1995). Re
ent resear
h on the visualIMO database (Ole
h and Wi±niewski, 2002) 
on�rmedtheir level of a
tivity with ZHR = 3.1 ± 0.1 on the dayof the maximum.The υ-Pegasids are mentioned only in the work of asingle author, Harold Povenmire. First they were seenon August 8, 1975, as numerous meteors radiating fromthe square of Pegasus. Their a
tivity is reported to varyin di�erent years; the highest a
tivity was seen on Au-gust 7�9, 1978, with a ZHR of approximately 20. Inan average year, the ZHR of 3.5 is seen on the day oftheir maximum on August 8 (λ⊙ = 134 .◦5). They aredes
ribed as being fast, faint, yellow-white in 
olor andla
king signi�
ant trails (Povenmire, 1998). Some �re-balls were also asso
iated with this shower, giving theapproximate orbital elements of the stream and reje
t-ing their hyperboli
 nature whi
h would be the key fortheir high velo
ity (Povenmire, 2001).
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2 The data setThis radiant investigation of the July Pegasid and υ-Pegasid meteor showers is based on individual meteorsre
orded by video systems (with and without image-intensi�ers). All the observations from July and Au-gust in the years 1993�2004 pla
ed on the IMO videonetwork database are used (Molau, 2005a,b), with theex
eption of the Perseids in August whi
h have been�ltered out (those meteors whi
h MetRe
 asso
iatedwith the Perseid radiant).The meteor data of the following observers is used(Molau, 2005a), ordered by the amount of observinghours 
ontributed to the network :Sirko Molau, Jörg Strunk, Jürgen Rendtel, OrlandoBenítez-San
hez, Steve Quirk, Ilkka Yrjölä, StaneSlave
, Detlef Kos
hny, Mirko Nits
hke, StephenEvans, Javor Ka
, Ulri
h Sperberg, Stefan Ueber-s
haer, Robert M
Naught, André Knöfel, Rosta�tork, Mi
hael Gerding.All the data were treated as single-station video ob-servations in this analysis. The meteors were measuredusing theMetRe
 software by Molau (1999). The posi-tional a

ura
y is of the order of few ar
 minutes. Timedi�eren
es are known very pre
isely due to the 
onstantrate of video frames, so the determination of the angularvelo
ity should have an a

ura
y similar to that of thepositions. During 
omputation, the individual meteorpositions are proje
ted onto a 
ommon (average) line,and the velo
ity is 
omputed as the weighted averageover all pair-wise distan
es on this line. The length ofa meteor part on a video frame with larger time di�er-en
e gets a larger weight, so individual position errorsshould have little in�uen
e on the resulting velo
ity formeteors 
aptured on a number of video frames (Molau,2005b).Figure 1 shows the distribution of meteor data peryear and date. When looking at the sum of all observa-tions day-to-day we rea
hed the following 
on
lusions:� On average 200 meteors per day are 
aptured untilJuly 26; after that the average rises to 400 meteorsper night (without Perseids).� Sin
e the year 2000 there has been 
omplete day-to-day video 
overage in August, sin
e 2001 therehas been also 
omplete day-to-day video 
overagein July, meaning that our resear
h on July meteorshowers is 
on
entrated only on their a
tivity inthe last three years.
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Table 1 � The observational statisti
s for the July�August period per year. The majority of Perseids in August have been�ltered out already.
Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Sum

N 37 44 0 288 737 162 1365 2718 4587 2571 5929 4507 22 945

Figure 1 � Video observational statisti
s. The majority of Perseids in August have been �ltered out from the 1993�2004data (those already 
lassi�ed as Perseids by MetRe
), the Perseids are left only in the July data as their 
ontributionis negligible. The solar longitude is valid for equinox J2000.0, when 1 day is about 0 .◦96 on average in the July�Augustperiod. The number of 
aptured meteors ea
h night in ea
h year is presented as a bar. The lowest graph shows the sum(N) of all the meteors 
aptured in one night in the 1993�2004 period. In 1995, no meteors were 
aptured in these twomonths.
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ontains 22 945meteors.The number of meteors 
aptured per year in this timeinterval is given in Table 1.3 MethodThe radiant analysis presented in this paper was madewith the program Radiant (Arlt, 1992, 2001). All theradiant plots are the result of the `Probability fun
-tions' of the Radiant software. `Probability fun
tions'are more powerful representations of the radiant thansimple ba
kward prolongation of the meteor. If pathand velo
ity are pre
isely known, ea
h individual me-teor has one point (a
tually two on a great 
ir
le ingeneral) whi
h is its radiant. Positional errors and un-
ertainties in the angular velo
ity smear this point intoan area of varying probability to be the radiant of thatmeteor. The values in this probability area form a sortof two-dimensional Gaussian fun
tion (Arlt, 1992, 2001,2003). For more detailed information about the `prob-ability fun
tions' see Arlt (2003).Unless otherwise mentioned the parameters used to
onstru
t the `probability fun
tions' are the ones shownin Table 2.Table 2 � Values for the positional distan
e d, angular ve-lo
ity ω, and their standard deviations of video observationsas used in Radiant (Arlt, 2003). Values in between thedistan
es and velo
ities listed are obtained by linear inter-polation.
d 0◦ 5◦ 15◦ 30◦ 50◦ 70◦

σ(d) 0.5◦ 0.9◦ 1.3◦ 1.5◦ 1.7◦ 1.8◦

ω 2.5 7.5 12.5 17.5 22.5 27.5 >30
σ(ω) 1.0 1.5 1.9 2.3 2.6 2.9 3.04 July Pegasids4.1 The velo
ity of the July PegasidsIn order to get a starting V∞ for Radiant 
al
ulations,the value stated in Rendtel et al. (1995) of V∞ =

70 km/s was used. We also 
al
ulated the value of
V∞ = 63 km/s from the average orbital elements ofthe 
omet C/1979Y1 also given in Table 4 (Rendtel etal., 1995).As the values for V∞ di�er signi�
antly, we used abroad velo
ity band from 54 to 70 km/s (54, 58, 62,66, and 70 km/s) for the Radiant 
al
ulations. VisualTable 3 � Supplementary table for Figure 2 � the July Pe-gasid radiant plots. N is the number of all meteors fromthat interval and n is the number of meteors a
tually 
on-tributing to the radiant plot.

Date λ⊙ [◦] v∞ [km/s] N n

July 05 103 66 611 209
July 10 108 66 1186 300
July 15 113 66 1497 408
July 20 118 62 1303 301

Table 4 � Average orbital elements of Comet C/1979 Y1 �the probable parent body of the July Pegasids.
Ω ω i e q a P
◦ ◦ ◦ ◦ AU AU years

103.22 257.58 148.60 0.988 0.545 44 291observers thus observe high-speed meteors in terms ofangular velo
ity.4.2 The radiant plotsThe plots were made for 5◦ solar longitude intervalsfrom July 1 (λ⊙ = 103◦) to July 30 (λ⊙ = 130◦).In ea
h 5◦ solar longitude interval there were on aver-age 1100 meteors 
olle
ted and 250 
ontributed to theRadiant plots 
overing approximately 40◦ × 40◦ witha pixel size of 0.4◦. As no distin
t radiant 
ould befound on those plots, the 
al
ulations were repeated fora larger pixel size of 0 .◦6 and 0 .◦8. In all these 
ases,the radiant plots 
hange a lot when 
hanging the V∞and no distin
t radiant 
an be followed in three su
-
essive V∞ radiant plots (see Figure 2). In Figure 3,one 
an see the distribution of meteors in the intervalJuly 1�22 around the probable radiant position, whi
his in the 
enter of the Radiant plot. The meteors aredistributed almost evenly within the inner square whi
hrepresents the area of the Radiant plot shown in thefollowing graphs. A larger portion of them are, however,on the northern side from the 
enter of 
al
ulation. Ifwe get a radiant it might be shifted a little to the northfrom its 
orre
t position, be
ause of the slightly unevenmeteor distribution.On the radiant plots for the intervals July 10, July15, and July 20, very weak stru
tures slightly south ofthe predi
ted radiant 
an be found. If we 
ompare themwith other obvious `radiant artifa
ts' seen elsewhere onthe same Radiant plots, we 
onsider all of the stru
turesspurious. Moreover, those `July Pegasid' radiants donot show any realisti
 radiant motion through the sky.At best they move from north to south and not parallelto the e
lipti
.The July Pegasid meteor shower a
tivity 
annot be
on�rmed from the video observations of the years 2001�2004 (see Figure 1).5 The υ-Pegasids5.1 The velo
ity of the υ-PegasidsPovenmire (1998) suggested a velo
ity of V∞ = 52 km/sfor the υ-Pegasids. When using the orbital elementsmentioned in Table 5 and the predi
ted radiant posi-tion, a lower value of V∞ = 49 km/s 
an be derived.Given su
h a medium entry velo
ity, it has been arguedthat the υ-Pegasid radiant may be an artifa
t from theinterse
tions of Aquarids typi
ally moving towards highde
linations for a northern observer, and the Perseidstypi
ally moving towards lower western parts of the skyas seen by an observer fa
ing south.
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Figure 2 � The July Pegasid radiant plots � no radiant 
an be found. Top left: July 5; top right: July 10; bottom left:July 15; bottom right: July 20. See Table 4 for details.
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Figure 3 � The meteor distribution around the 
enter of 
al
ulation at α = 340◦ and δ = 15◦, for the meteors of July 1�22.Table 5 � The weighted mean orbital elements of the υ-Pegasid meteor shower (Povenmire, 2001).
Ω ω i e q

134.5◦ 303.4704◦ 79.33◦ 1.0 0.228 AU5.2 The radiant plotsFor the sear
h for this radiant we again used 5◦ solarlongitude intervals with velo
ities from 32 to 68 km/s(32, 38, 42, 48, 53, 58, 63 and 68 km/s) and 0.5◦ pixelsize leading to a �eld of approximately 40◦ × 40◦. Theintervals around the possible date of the maximum fromAugust 5 to August 20 were 
he
ked. No radiant 
ouldbe found at the pla
e suggested by visual re
ords, whi
h
ould be followed in two su

essive intervals. We there-fore 
on
lude that the υ-Pegasids were not a
tive in theyears from 1998 to 2004 (Figure 1). On the radiantplots made for the υ-Pegasid (see a sample in Figure 4)sear
h, the radiant should emerge near the 
enter of thedistribution, where no distin
t stru
ture 
an a
tually

be seen. In the southern part of the plot, an Aquaridsour
e is found, probably representing the Northern δ-Aquarids.6 Con
lusionIn our previous paper (Triglav-�ekada and Arlt, 2005)we 
an see the example of the Taurid meteor showers,whi
h are minor showers with a low ZHR of less than5, and they are indeed found to be a
tive in the radiantdistributions. They do show well de�ned radiants whi
h
an be followed for a number of su

essive intervals. Inthe 
ase of the July Pegasids, only very vague stru
turesare found near the 
ommonly reported position, butthe existen
e of the shower 
annot be proven with theanalysis of video data of 2001�2004 when day-to-dayobservations in July are available.The υ-Pegasids also do not produ
e any radiantstru
ture whi
h 
an be followed for at least two su
-
essive intervals. Sin
e more video observations weregathered in August than in July, this statement wasveri�ed for day-to-day observations even for the seven-
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Figure 4 � The radiant plot made for 5◦ solar longitude in-terval with 
enter on August 10 and V∞ = 48 km/s, where
υ-Pegasid radiant should be pla
ed at the 
enter of the dis-play, but no υ-Pegasid radiant 
an be seen. Small stru
turesseen on the display 
annot be followed in other intervals. Atotal of 1010 meteors 
ontributes to the radiant display, themajority forming the ex
luded Aquarid radiant sour
e nearthe southern edge of radiant display.year period of 1998�2004 whi
h is longer than the JulyPegasid sample.A
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