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How to determine density
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Muon Detector
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cruption Prediction
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buried muon detector

Monitoring
Volcanic eruptions













Vol 447 | Issue no. 7143 | 24 May 2007

nature

EDITORIALS i
353  Animal activists should not be called RESEARCH HIGHLIGHTS

terrorists | Embryo research and the law |
Just causes for Nobel Prizwinnﬂm ‘Cosmic rays peek inside

Much, Instrum, Methods Phys, Res, A 575, 4B9-497
(2007)

Researchers in Japan have taken advantage
RESEARCH HIGHLIGHTS

active volcano. This approach has previously
been used to search for chambers inside

Inside Mount Asama | The oldest known L i ol el S

and his colleagues placed an instrument that

star? | Circadian rhythm link to immunity | | seecponicesinounasmuorsonte

side of Mount Asama (pictured). Muonsare

. w ot E sent offin all directions when cosmic rays hit IS
Plasmonic tweezers | Suicidal mitochondria | S
Some muons reach the detector having

passed through the rocks of the voleano. B
JI:JU E N 'EHIL C LU B E:EH“ planktﬂ“ and calculating the number of munnsabsorbeg
- enroute, the researchers determined the
d' M a tE density of the volcano's innards, With mare
devices and real-time readings, the method

FEtEr 5 Li55 may helpin predicting eruptions,
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2l 2009 Asama eruption



before




before

118

f magma ascended...



~~
~~
~
~
~
~
~
~
~
~
~
~
s
~
-~
~
~a

muon

—_—— &

-
-
=
-

3-d slicing a volcano
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Bidirectional muography
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Jet Propulsion Laboratory
California Institute of Technology
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In addition to volcanoes

Fracture zone of a shallow seismic fault
Underground water table (using a tunnel)
Soll density mapping (using a drill hole)
Ore body detection (Canadian group)
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T e ot Recent Field Demo of a
Mobile Low-Power, Lightweight
Muon Detector
A'MSL&ized'mobile’'muon’detector'roves’around'Mt'Omuro”
Mobile Muon Detector Imaging 'the'interior'in'6'hours”
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Total observatlon time
20 x 18 = 360 min

Battery—operated electronlcs

Exterior shape information is hot hecessary.
Real-time changing target is possible, @.g., growing lava cdome

[Recent results from H. Tanaka et. al. 2011-2012]
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