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Geiger-Muller counter measurements of the eclipse
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The annular eclipse occurred in the southeast in Japan for 5 min at May 21 2012 7:32, we measured the
change in ambient dose rate by using Geiger-Muller counters at three locations, where are Nagareyama, Hino,
and Setagaya in Tokyo district.

We calculate frequency spectrum of the observations, and find the spectrum has two distributions. Time scale
of the higher-frequency is 2 ~ 2.6 min. We execute an inverse Fourier transformation for the higher-frequency
part, and reproduce the change of ambient dose rate. It suggests phenomenon like as scintillation in secondary
cosmic ray. It subsides after a delay of more than 5 ~ 22 min from the time of maximum eclipse servings, and
then, it scintillates again. We believe the scintillation relates with the solar wind because of the delay time.

Keywords: Geiger Muller counter, eclipse, scintillation, solar wind, cosmic ray
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Figure 1. Geiger counter, GM-10, and the PC logger.
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Figure 2a. Frequency spectrum of ambient dose rate
changes by the moon’s shadow at observation point P1. The
measurement term is 81 min. We predict a phenomenon in

®=30 ~ 40, where the 40 is the limit of Nyquist frequency.
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Figure 2b. Inverse transformed ambient dose rate, in case
of =30 ~ 40.

Time scale of the phenomenon is 2.00 ~ 2.67 min. The
unit of vertical axis is [uSv/h]. The red triangular mark
indicates the first and last times, when scintillation of the

solar wind is subsided.
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Figure 3a. Frequency spectrum of ambient dose rate
changes by the moon’s shadow at observation point P2. The
measurement term is 90 min. We predict a phenomenon in
©=39 ~45.
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Figure 3b. Ambient dose rate change reproduced by an
inverse transformation for ©=39 ~ 45.
The time scale of the reproduction is 2.05 ~ 2.31min.

The unit of vertical axis is [CPM].
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Figure 4a. Frequency spectrum of ambient dose rate
changes by the moon’s shadow at observation point P3. The
measurement term is 90 min. We predict a phenomenon in

®=39 ~45.
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Figure 4b. Ambient dose rate change reproduced by an
inverse transformation for ©=39 ~ 45.
The time scale of the reproduction is 2.05 ~ 2.31 min.

The unit of vertical axis is [CPM].
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4. Cosmic Ray Station &L & »xtia

Finland, Oulu {Z Cosmic Ray Station 23& ¥ Neutron
Monitor, 9-NM-64 23F%E I AL TV 5H[22]. ZOHTIX
2003 455 A 31 BT & (Table 1) 2o 7z, REiDd
FEZI1X UTC (Universal Time, Coordinated) CT& 5.

Table 1. Eclipse on May 31, 2003 at point P4*.

UTC+2h Phase
2003/05/31 5:40:00 0.842
2003/05/31 5:45:03 0.868 max
2003/05/31 6:00:00 0.720

* The location is {65.05N, 25.47E}.
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Figure 5a. Frequency spectrum of measurements of neutron
monitor, 9-NM-64, by the moon’s shadow at point P4. The
term is 120 min. There is a phenomenon in ©=49 ~ 59

(marked by an arrow).
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Figure 5b. Cosmic ray particles change reproduced by an
inverse transformation for ©=49 ~ 59.
The time scale of the reproduction is 2.01 ~ 2.42 min.
The unit of vertical axis is [10° CPM].
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Figure 6a. Frequency spectrum of ambient dose rate
changes at Norikura station (36.116N, 137.553E).

Pale blue line is the intensity of expanded waves, and dark
blue line is moving-average of 21. We predict a

phenomenon in ®=572 ~ 740, 2.58 ~ 2.00 min.
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Figure 6b. Cosmic ray particles change reproduced by an inverse transformation for ®=572 ~ 740.

The time scale of the reproduction is 2.00 ~ 2.58 min. The unit of vertical axis is [uSv/h].

Scintillation is sinking at the red arrow, where the elapsed time is 3 min.
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