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in Japan-Czech collaborations: 

space and more
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Atmosphere is opaque in many wavelengths

→ Need to “go to space” to perform “multi-wavelength astronomy”

Satellites

Because…



Multi-wavelength sky = wider information of universe
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Radio Synchrotron

=cosmic-ray electrons

Atomic hydrogen

cosmic-ray electrons

Molecular Hydrogen

Mid Infrared

=dust

Mid Infrared

= hotter dust

Near Infrared

= stars

Optical

= stars covered with clouds

X-ray

= hot plasma

Gamma rays

=cosmic-ray protonshttps://asd.gsfc.nasa.gov/archive/mwmw/mmw_images.html

They tell us

all different

phases of

the Universe …



Japan-lead Space X-ray/gamma ray missions 4

ASTRO-H mission

(2016)

Hard X-ray Imager (PI: 

Nakazawa)

Hard X-ray imaging 

spectroscopy with low 

noise and high 
sensitivity 

Soft X-ray Spectrometer

x30 times higher energy resolution

XRISM (2023-)
See Noda-san’s talk

Next generation 
FORCE/JEDI/HEROIX etc.

Development works for 

even better sensitivity…
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ASTRO-H mission

(2016)

Hard X-ray Imager (PI: 

Nakazawa)

Hard X-ray imaging 

spectroscopy with low 

noise and high 
sensitivity 

Soft X-ray Spectrometer

x30 times higher energy resolution

XRISM (2023-)
See Noda-san’s talk

Next generation 
FORCE/JEDI/HEROIX etc.

Development works for 

even better sensitivity…

Development work for future 

hard X-ray and gamma-ray 

observatory is important 



Science of Gamma ray bursts
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Astronomy 101: Gamma-ray bursts | Astronomy.com

Neutron Star mergerCollapse of aged star

And gamma ray burst 

Localization using 

GRB signal

GRB science is hot, with new 

astronomy, such as GW

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.astronomy.com%2Fastronomy-for-beginners%2Fastronomy-101-gamma-ray-bursts%2F&psig=AOvVaw0_j946-eQSgjOHjAoXgc-J&ust=1757137456498000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwily8yg9cCPAxW_aPUHHdYCCywQjRx6BAgAEBo


Czech-Japan-Slovak-Hungary collaboration 
on cubesats for Gamma-ray Burst science
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Ohno et al. 2021

Dr. Ohno See Norberto-san’s talk

Prof. Fukazawa

Prof. Mizuno

et al. (Hiroshima-University)

+  Nagoya-U, U-Tokyo, RIKEN

Jakub Ripa et al. 2025
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Ohno et al. 2021

Dr. Ohno See Norberto-san’s talk

Prof. Fukazawa

Prof. Mizuno

et al. (Hiroshima-University)

+  Nagoya-U, U-Tokyo, RIKEN

Jakub Ripa et al. 2025 Hamamatsu Photonics

Space verification of new Si-

PM sensor

New approach for GRB science + and …

Czech-Japan-Slovak-Hungary collaboration 
on cubesats for Gamma-ray Burst science



Space Verification of new generation gamma ray detectors
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Jakub Ripa et al. 2025

Jakub Ripa et al. 2025

GRB250202B observed with VZLUSAT-2

→ Science!!

Increasing leakage 

current noise 
due to cosmic-ray 

bombardment

Clearly recorded 

→ Precious data!

Cosmic-ray proton distribution in orbit
Ohno et al. 2021
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Jakub Ripa et al. 2025

GRB250202B observed with VZLUSAT-2

→ Science!!

Increasing leakage 

current noise 
due to cosmic-ray 

bombardment

Clearly recorded 

→ Precious data!

Cosmic-ray proton distribution in orbit
Ohno et al. 2021

New Si-PM sensor → Learning how to best use it

+

GRB science



And yet another science …
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Thunderstorm gamma rays : 
On ground measurements
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Enigmatic (quasi)-static electric-field acceleration of ambient electrons in the sky

• Newly found “natural” particle acceleration phenomena (physics)

• New way of “remote sensing” the charge-up of thunderstorms (meteorology)
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Thunderstorm gamma ray glow in Japan Hokuriku-region

1 minute

“Multiple Gamma-Ray Glows and a Downward TGF Observed From Nearby 

Thunderclouds” Hisadomi, Nakazawa, Enoto et al. 2021

10 MeV gamma ray emitted from thunderstorm for a few minutes

Gamma ray count-rate time profile
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Thunderstorm gamma ray glow in Japan Hokuriku-region

1 minute

“Multiple Gamma-Ray Glows and a Downward TGF Observed From Nearby 

Thunderclouds” Hisadomi, Nakazawa, Enoto et al. 2021

10 MeV gamma ray emitted from thunderstorm for a few minutes

Gamma ray count-rate time profile

Our Detector system in Kanazawa is based on 

technologies similar to that of the GRB cubesat

Thunderstorm gamma rays : 
On ground measurements



Phenomena is also observed in Czech
8

Thunderstorm gamma ray glow in Czech Milešovka hill

10 MeV gamma ray emitted from thunderstorm for a few minutes

1 minute

Milešovka hill

“First reported detection of a winter continental gamma-ray glow in Europe” Jakub Šlegl et al. 2025 

EGU AC&P RECENTLY REPORTED!!

Gamma ray count-rate time profile
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Thunderstorm gamma ray glow in Czech Milešovka hill

10 MeV gamma ray emitted from thunderstorm for a few minutes

1 minute

Milešovka hill

“First reported detection of a winter continental gamma-ray glow in Europe” Jakub Šlegl et al. 2025 

EGU AC&P RECENTLY REPORTED!!

Gamma ray count-rate time profile

Czech is “yet another” precious location 

thunderstorm gamma rays can be observed 

on-ground

(Japan, Armenia, + Czech) 

Ref: Czech-Japan CAS-JSPS Bilateral Collaborations

2020-2021 Ondrej Ploc, Teru Enoto, Yuki Wada + 



Thanks a lot
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• Czech and Japan has good history of gamma-ray detector 

development work on space science.

• For future observatories

• For GRB science

• And maybe more on thundercloud gamma ray observations.

• For new electron acceleration physics

• For meteorology, how clouds evolves. 
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