














       　Natural VLF radio emissions 
is an unfamiliar term. What does it 
mean?
The term refers to static noise generated 
in the Earth’s atmosphere, which can be 
heard as sound. One example is thunder, 
an atmospheric radio phenomenon, 
wh ich is  of ten f rom an elec t r ica l  
discharge between clouds. The target of 
the actual observation is the secondary 
sound generated by the aforementioned 
phenomena, called whistlers (see below). 

These are clear tones like those made 
by a whistle.
    W h y  a r e  s u c h  s o u n d s  
observed in Antarctica?
Because atmospheric radio phenomenon 
are more frequent in polar regions like 
Antarctica, which means more favorable 
conditions for observation. Auroras are 
one example.  I’ ve  hea rd  t ha t  t he  
inst rument was deployed at Syowa 
Station during the 7th Japan Antarctica 
Research Expedition in 1965. 

       Can you share some of the 
development background?
The instrument was a custom-ordered 
one developed at the request of the 
Depar tment of Ear th and Planetary 
Physics at the University of Tokyo, 
which was in charge of observations 
of  the ionosphere and so for th i n  
A nt a r c t ic a .  T he  i n s t r u me nt  wa s  
b a s i c a l l y  a  m o d i f i e d  s o u n d  
spect rograph widely used in voice 
analysis. 

Rion has a surprisingly long history with Antarctic research, mainly 
through an instrument installed there for analyzing the sound of auroras. 

We spoke with Mr. Shigenori Kawasaki, who participated in the development of this instrument.*
* During the development of this instrument, Mr. Kawasaki worked in Engineering Department Section 1.

     　What part of the development 
did you oversee?
I was in charge of developing the filter 
module, the part in the center with the 
large dial. Immediately af ter I was 
assigned to the Engineering Department, 
my supervisor told me to build a filter 
having such and such properties. And so 
I did. The module is used to enhance the 
S/N ratio of the processed signal. The 
dial is used to select the center frequency 
of the passband. Since the lower the 
frequency of the analyzed signal, the 
larger the inductance has to be, we had to 
increase the number of turns on the coil. 
For frequencies of 100 Hz or less, the coil 
had to be larger than 10 cm. It wasn’t just 
large — it was quite heavy, nearly 10 kg.
       How much wire is wrapped 
to make a coil?
For the low frequency range, maybe 
3,000 to 4,000 turns. The wire had to be 
carefully wrapped around a bobbin. 
Otherwise you’d get bulges, which would 
make it impossible to fit the coil in the 
ferrite core. 
     Do you mean it wasn’t wrapped 
by machine?
No, i t  wasn’t .  That’s  because the 
instrument wasn’t a mass-produced 
model. Ideally, to achieve a high number 
of turns, you would use thinner wires. 
But  t h i n ne r  w i re  means  h ig h DC 
resistance, which results in high insertion 
losses. In other words, the level of the 
signal after passing though the filter 
would be reduced. From that perspective, 
thicker wires are better. So the issue 

became ident ify ing the r ight wire 
thickness. Thin wires are also more prone 
to break. I would start wrapping wire into 
a coil all day from the start of a workday. 
You can imagine my disappointment 
when the wire broke midway. Also, if you 
touch the wire with your bare hands, the 
sweat from your hands can corrode the 
insulation on the wire material. I had to 
wear gloves. If the instrument were 
mass-produced, I could have outsourced 
the job. But since it was a custom order, I 
had to do it myself. 
       Why didn’ t you use an op amp?
Because a coil is much simpler in terms 
of structure and gives better S/N ratios 
because there’s no noise source. A filter 
available on the market at that time as a 
standard Rion product also proved useful. 
Most filters back then were designed 
along the architecture of constant-K 
filters.
       Was the work interesting?
Somet imes. At other t imes, it  was 
excruciatingly difficult. If a job is too 
interest ing, you f ind yourself  too 
absorbed in it. That’s not good if you 
have to do it later as a commercial 
venture. You’ ll f ind you’ve left your 
team behind. That might be acceptable 
when you’re still low in the ranks, but 
once you become a supervisor, you have 
to keep reminding yourself that you’ re 
developing human resources. 
          What can you do to develop 
human resources?
It’s important to allow someone to work 
hard on their own, but a superior can’t 

leave a worker completely alone. It’s 
important to give advice in a timely 
manner. It’s important to say: “ Hey, there’s 
another way to do this.” If a subordinate is 
struggling for ideas, his supervisor 
should search for a solution, too, but 
without intervening too much. Keeping 
the appropr iate distance is wh a t ’s  
essential in training someone.
               　　 Interviewer : N. Sekijima

Model using constant-K filters, SA-2704 (1959) The research vessel Fuji, 
which carried the 7th JARE team to Antarctica 
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【 Whistler】
Of the atmospheric radio disturbance 
phenomena that occur near the ground, 
phenomena that produce sounds in the 
audible range, heard by humans as 
whistling sounds over the telephone line, 
are often called whistlers. Since whistlers 
can be used to determine the state of the 
ionosphere above the Earth and even in 
the magnetosphere beyond, studies of 
whistlers have been active since the 
1950s. Instruments for natural VLF radio 
emissions observations are used to 
analyze this phenomenon.
Chorus waves, which resemble a bird 
chirping and are associated with the 
generation of pulsating auroras, are a 
type of whistler ( see p. 6 of this issue).
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