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Wakiko Takano

宙豆

Mame : Bean

Sora : Cosmic

broad beans

iOS Android

My background is a hybrid: design, 
software, and increasingly, 
experimental physics. 

SORAMAME
Scientific Observation and Research on Astroparticles

Using Mobile and Accessible MEthods
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Radiation Source 

Early Spark

• Phone-based cosmic-ray 
projects inspired us (DECO / 
CRAYFIS / CREDO)

• Bench test showed a strong 
response to a radiation source

• No Apple app + high barrier → 
build our own
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You must be joking!

my advisor 

Can you add even 
one trustworthy point 
to the cosmic-ray 
spectrum?

Cosmic ray spectrum

Detecting cosmic rays with a smartphone?!
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Measurement of cluster counts 
vs. effective sensor area

The counts scaled with cos θ relative 
to the sensor normal—exactly what 
you expect from geometry
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Radiation Source 
Strontium 90

Measuring the signal count on CMOS sensor 
from coming from ther adiation source.

tracks

changes in particle density

Tracks detected with CMOS

We can observe..
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Are you sure these 
are cosmic rays ?

Seeing charged 
particles is not the 
same as proving they 
are cosmic-ray 
secondaries. Without 
that proof, it’s not a 
cosmic-ray detector.
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The airplane experiment
• Device

• iPhone 13 Pro

• Flight Details

• Route: Haneda → Bangkok

• Altitude: ~10,000 m

• Time: February 15, 2024, 01:04 
– 05:44 JST (4h 40m)

• Result

• Detection rate:
Ground: 2.03 /10 min
Flight: 5.93 /10 min

• ×2.92 increase at altitude
Comparison of cosmic ray detection frequencies 
at ground level and high altitude
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At first, we saw almost 
nothing. 

After many rounds of 
algorithm tuning, we 
finally obtained reliable 
altitude-dependent 
measurements. 



SORAMAME App

9
Frequency graphs per device SPRAMAME Website

SPRAMAME Interface

Signal candidatesCMOS Sensor



• Location permission is optional.

• If granted, each observation point is auto-added to a map.

• For privacy, exact locations are blurred/anonymized.

• The map is published on the SORAMAME website.

• We enjoy watching new dots appear every day.

Observation Points
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Earth’s magnetic field signature

Device  

• Raspberry Pi 5 + HQ Camera  

Flights:  

• Guam, Vancouver, Montreal → Japan  

Results:  

• Observation counts increased with 
latitude  

• Up to more than 5× increase at higher 
latitudes  

• Trend matches geomagnetic 
expectations

Preliminary Preliminary Preliminary
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Alright, you see cosmic rays. 
But Cosmic Ray air showers with CMOS? Really?

12



Toward Cosmic Ray Air-Shower Detection with 
CMOS sensors

• Big challenge: very small sensor area

• Strategy: target the dense core of air 
showers

• Simulations: CORSIKA for particles

• Prototypes: Raspberry Pi + HQ camera 
arrays in waterproof cases

• Analysis: coincidence rates (outdoor vs. 
indoor) vs. random expectation

• Status: preliminary

Core detector array

Waterproof case Array detectors

Standard air shower array
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Planet-scale observation network

increases by 3-5x

Students



Social dimension :
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Anyone, anywhere for discovery, learning, and connecting people to the sky

improve equity and quality in education at a global scale



Install & Quick Start

• Download: Apple App Store or Google Play Store

• (iOS 11+ on iPhone/iPad; Android 4+)

• Allow Location (optional) and Camera usage

• Cover the rear camera (light-tight) or place the phone in 
a dark enclosure

• Tap ON → Start

• Keep plugged in, stable and collect longer
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iOS Android

宙豆
SORAMAME

I’d be delighted if you download the SORAMAME 
app and try a few observations yourself.

Thank you
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