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A report is presented on the observation of the Quadrantid showededdny RAMBO early January 2016. The
data analysis done by calculating the RZHR (Radar ZHR¥hows the complexity of the shower, in which the
presence of multiple filaments is verified. A meteoroids mass profdessismade. Finally a comparison is made
between the RAMBO radar data and the IMO visual data.

1 Introduction 3 The 2016 observation

The Quadrantid shower (10 QUA in the IAU Meteor Data For 2016 the forecasof its peak was January, 4 &tG&"
Centel) is probably one of the greatest of all meteor (Ao = 283°.18).

showers that crosses the Earth's orbit each vyear,

generating a visible increase in the numbefaifooting The observations of the Quadrantids performed by
star§ (Weiland, 2012). Its fame is lower than that for RAMBO (Radar Astrofilo Meteorico Bolognese) - built
other meteor streams because of the adverse weathdry the Meteor Research Grougf Associazione Astrofili
conditions of the first nights of the year. For this reason, Bolognest show that the phenomenon started when the
radar observations take a greater importance since theadiant is decreasing in the afternoon of January 3

radio systems are free from visibility conditions. (Figure 1). It drops to below 10° of altitude for six hours
and then starts to rise in elevation, at abotltlZB, when

2 Quadrantids meteor shower the phenomenon is already in full swing. At about)g
on January 4, it gets at its maximum before decreasing

The shower duration is generally short - between 8.5 and,
12 hours (Shelton, 1965; Hughes and Taylor, 1977;
Baggaley, 1979) and this is probably due to its very T
recent origin: the first sighting seems to have been arounc ..
1835. Only in 1862 there is a first document that
mentions“shooting stars of Janudryln 1864 Alexander
Herschel identifies the radiant point near the star
Quadrantis Muralis @rdinates o = 230°, & = + 49°): the
name "Quadrantids" comes from this. Since 1929, :
following the redefinition of the system of constellations || |/,
accomplished by the International Astronomical Union, '“"{Iu‘:“‘; ‘
the constellation was abolished and now the radiant lies [|//|/|
in Bootes. Some astronomers call this shower the =~

“Bootids’ (Jenniskens, 2006). Figure 1- 2016 Quadrantids Hourly Rate: green line represent
the sporadic meteors trend.
A lot has been done to find its parent body. Since 2003,

the year of the discovery of the aster@d03 EH, The radiant culminates af 87T. Its descending elevation

numerical simulations tend to discard a cometary origin did not allow us to record two peaks 810 and 18 UT
and now it is assumed that this stream of debris mayon January 4.

indeed have been generated by that asteroid (Porubcan
and Kornos, 2005). Until now astronomers are not sure4 Data analysis
that this parent body is actually‘@asscally understood”

asteroid or instead it is the core of an extinct comet, theThe data analysis shows the presence of at least three
C/1490 Y. filaments, two very close and one spaced of about 8 hours

from the first peak.

gain.

frnoe

The orbit of the Quadrantids is much tiltéd>(70°). The
particles velocity relative to the Earth (41 Km/h) is a The statistical analysis and the calculation (McKinley,
medium value in the meteor velocity range. Different 1961; Sandri, 2003) of the RZHRigure 2) — performed

filaments were detected within this stream (JenniskensWith RZHR3 a software program written in Python
2006).

2Data taken from théMO 2016 Shower Calendapages 4-5.

3The RAMBO/Meteor Research Group has an email address
(rambometeorgroup@gmail.com and a web site
(http://www.ramboms.cojn- in Italian and in English - where

all the data and publication are collected.

1|AU MDC, http://www.ta3.sk/IAUC22DB/MDC2007/ 4 AAB web site:http://www.associazioneastrofilibolognesi.com
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version 3 by the authorF{gure 7) — highlights more
effectively the hourly rate trend corrected for the height

5 Data comparison

of the radiant point and for the sporadic meteors RAMBO data

contribution.
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Figure 2— Radar ZHR (RZHR): blue lines are RZHR values,
the red line is the forecasted peak and the green dotted line

the radiant point position.

In addition to the hourly rate, the evidence of tream’s
complexity is illustrated by the meteoroids mass profile.
Figure 3 shows the trend of the meteor echoes duration.
As the echo duration is proportional to the meteoroid B
mass, | can obtain an indication on the mass variation UU\
during the meteoric shower. Although the data are not
related, | can see that this trend is perfectly comparable,

with the hourly rate profile.

a1l ‘

The 2015 RAMBO registratiorF{gure 4), accomplished
with a less reliable version, and the RZHR calculation
(Figure 5 shows a trend similar to those of 2016: a
maximum composed of two closely spaced peaks and an
extra peak about 8 hours later.

IMO data
It may be interesting to compare RAMBO radar data with
the IMO visual data.
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Figure 5— 2015 (top) and 2016 (bottom) RZHR comparison.

Table 1- Peaks of the Quadrantids from visual and radar
observations.

Year Ao peak Source
2008 283.28 IMO
Figure 3— Meteoroids mass variation in the echoes analysis. 2009 283.08 IMO
283.17 IMO
| can say that the 2016 Quadrantids shower recorded by 2011 283.23 IMO
RAMBO has seen a succession of three peaks: two very 283.45 IMO
close at solar longitude of 283.12' @" UT) and 283.19 2012 283.07 IMO
(8" 37" UT) and a third at 283.484" 44" UT). 283.11 IMO
) o - 283.62 IMO
2013 283.45 IMO
283.62 IMO
) 2014 283.18 IMO
2015 283.22 RAMBO
283.30 RAMBO
283.50 RAMBO
2016 282.88 IMO
283.05 IMO
283.20 IMO
’ T e 283.12 RAMBO
Figure 4— 2015 Quadrantids Hourly Rate. 283.19 RAMBO

283.45 RAMBO
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In Table 1 | summarize the solar longitude of the peaks
observed by IM® and by RAMBO. Figure 6 is a
graphical representation dfable 1 It is clear that the
radio data displays the same time pattern.
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. Figure 7— RZHR3screenshot.
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