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Abstract 

 
 We have carried out the routine observations for wide-field survey by drift-scan, and detected several radio 
transients since 2004. We found the following features about these sources. a) Most of radio transients were detected 
just once (only 1 transient was detected at the same position for two days). b) The distributions of radio transients could 
be isotropic in our observable region. c) These transients have a flux density on the order of Jy scale. However, we still 
haven’t identified the details including the origin or emission mechanism of these sources yet. To identify what type of 
objects these radio transients were, we have developed an alerting system and this system has been running since last 
December. If a radio transient will detect by this system, we will obtain the positional information within 70-min at a 
maximum from an appearance of it. By obtaining this information as soon as possible, we can follow-up it with other 
telescopes. 
 

1. Introduction 
 
 Surveys of the Galactic plane have been carried out repeatedly to search for radio transients such as LSI +61°303 
and for variable radio sources using the Green Bank 90 m Telescope by Gregory & Taylor [1-2]. In the US, in 2002 and 
2003, the repeating radio transient GCRT J1745-3009 was detected by Hyman et al. near the Galactic center using the 
Very Large Array (VLA) at 330 MHz [3]. And new type transient phenomena, rotating radio transients (RRATs) and 
very short duration radio burst of extragalactic origin, were detected by Parkes multi-beam pulsar survey [4-5]. These 
interesting transient phenomena were found by recent radio observations. 

Most radio transient search programs have targeted transient phenomena in the direction of the Galactic plane or 
the Galactic center. However, we believed that high Galactic latitudes would also be promising regions in which to 
search for radio transients. There have been few such radio survey programs because the high-latitude Galactic regions 
are so extensive. 

On the basis of this background, we recently constructed a radio interferometer with an array of eight dishes, 
each 20 m in diameter, designed for full-time, wide-field radio monitoring surveys, in Japan [6-7]. We call this 
observatory the Waseda Nasu Pulsar Observatory (see, URL: http://www.astro.phys.waseda.ac.jp/index-e.html). The 
region we could observe included high Galactic latitudes as well as the Galactic plane. We also started a radio 
identification program for unidentified gamma-ray sources that were detected by the Energetic Gamma-Ray Experiment 
Telescope (EGRET), some radio transients, and some variable radio sources at high Galactic latitudes or in the Galactic 
plane, at the Waseda Nasu Pulsar Observatory. As the results of these observation, we detected several radio transients, 
within our observable region, decl. +32 deg to +42 deg [8-11]. 
 

2. Detected Radio Transients at Waseda Nasu Pulsar Observatory 
 
 Several radio transients were detected by our observation with the specification shown in Table 1. 

Although we can monitor the wide-field simultaneously by drift-scan observation, 20 m diameter antennas don’t 
have the function of tracking the radio source to save the construction cost. So, we could find just following features 
about detected radio transients. 
 



 Table 1:  The specification for wide-field survey at Waseda Nasu Pulsar Observatory. The detail is shown in 
[8-11].  

 

Antenna Eight 20 m diameter fixed spherical dish antennas are used as 4 pairs of 84 m 
baseline interferometers 

Observable RA [h] 0 h < alpha < 24 h 
Observable Decl. [deg] +32 deg < delta < +42 deg 

FOV 4 different regions are observed simultaneously using 4 fringe beams. (Each 
region: 0.2 deg (R.A. direction) × 0.8 deg (Decl. direction: HPBW)) 

Observation Continuous observation for 23.5 hr every day. 
Frequency 1.42 GHz 
Bandwidth 20 MHz 
System Noise Temperature 70 K to 90 K (the receiver is not cooled) 
1-sigma noise level with 1-
sec integration  Approximately 300 mJy (observed value) 

 
 

a)   Most of transients were detected just once (only 1 transient was detected at the same position for two days). So, 
estimated burst duration is 4-min to 48-hr or 24-hr to 72-hr. 

b)   The distributions of radio transients could be isotropic in our observable region (see Figure 1). 
c)   These transients have a flux density on the order of Jy scale because the 1-sigma noise level of our system is 

approximately 300 mJy (see Figure 2). 
 

To identify what type of objects these radio transients were, we need to find the spectral information and the 
detail of burst duration of these sources. First, to obtain the spectrum, we need to carry out a multi frequency 
observation such as a collaborated observation with other radio telescopes. Second, to find the burst duration, it is 
necessary to track the position of burst soon after the detection. In both cases, it is important that we find the detection 
of radio transient, including the position (R.A., Decl.) and the time as soon as possible. 

We developed an alerting system to accomplish above-mentioned purpose, and the system has been running at 
our observatory from last December. In the next section, we describe this system. 
 

 

 Figure 2: The burst light curve of radio transient 
WJN J1443+3439. Each plot is obtained just once a 
day because of drift-scan observation. 

Figure1: The distribution of radio transients detected 
at Waseda Nasu Pulsar Observatory. The observable 
region is painted the red belt. 

 
 
 
 

3. An Alerting System for Radio Transients 
 

The observing system which has just 24-hours observing mode (23.5 hr observing + 0.5 hr writing the obtained 
data to HDD, see Figure 3 top) was used until last October. This old system can record the data in R.A. direction 
repeatedly as much as possible. However, even if the transient phenomena such as radio outburst of Cygnus X-3 are 
detected just minutes after starting observation, the observer can find that information approximately 24 hours later at 



the earliest. So, it was not possible to estimate in the short-term burst duration (minute to hour) of most radio 
transients detected at our observatory. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3: The old observing system (Top), and the developed alerting system (Bottom)  
 

In contrast, the developed alerting system includes a section observing and analysis mode (see Figure 3 Bottom). 
1 section time of this mode is 60-min (55-min: observing mode and 5-min: writing the data to HDD). And then, analysis 
program runs to search for radio transients automatically. This section is repeated 24 times a day. Since this system 
completed, it is possible to obtain the positional information of the burst within approximately 70-min at the most from 
detection. The flow of analysis and alerting mail parts are as follows. 

 
1. The recorded data are carried out moving auto-correlation and moving discrete Fourier transform (DFT) 

analysis by 3 fringe cycles. 
2. Pick up the position of fringe data which exceeds the threshold (duration and amplitude: 3-sigma detection limit 

(~1Jy)). 
3. The radio counterparts within the positional error of detected fringe were searched from installed other radio 

catalogues (NVSS, FIRST, FIRST03, GBT 1.4 GHz, are installed now). 
4. If there are no radio counterparts whose flux density exceeds our detection limit (~300mJy) within the 

positional error, this system alerts us by E-mail automatically. 
 



It has gone on a few months since the alerting system has run, but we still have not detected a radio transient 
which exceeds 5-sigma detection limit.  
 

4. Conclusion and Prospects 
 

A 30 m diameter spherical dish antenna was constructed in 2005 as the first one of the second array at the 
Waseda Nasu Pulsar Observatory. Each sub-reflector and feed horn is movable in azimuth and elevation. We are now 
adjusting the system to track radio sources. If the system of the 30 m diameter spherical dish will be finished adjusting 
and will be combined with the alerting system of 20 m diameter dish array, we will be able to determine the features of 
radio transients such as the burst duration and variability of flux density in short term at 1.42 GHz. Also we will obtain 
the reliability of the detection. 

In addition to above, if it is possible to observe a radio transient detected at our observatory, with other 
telescopes at multi frequency simultaneously, we can get the spectrum which is needed to identify the origin or the class 
of it. 
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