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Scientific Observation and Research on Astroparticles
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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

crRAYFIs| )



Detecting cosmic rays with a smartphone?!

YOU MUST
BE JOKING!

my advisor

You must be joking!
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Counts

Measurement of cluster counts Tracks detected with CMOS

vs. effective sensor area
Radiation Source
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Measuring the signal count on CMOS sensor
from coming from ther adiation source.




Are these

cosmic rays?

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.




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

X 2.92 increase at altitude
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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

CMOS Sensor Signal candidates

%,
%

Frequency graphs per device

SPRAMAME Website

SPRAMAME Interface

Interval : 18.46min
Rate: 0.12/min

Image was sent to the central server

Timestamp(UTC): 20250625001741799
Coordinates x: 543 y: 1728

Q

Keep the current threshold value

Threshold : 47
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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. .



Earth’s magnetic field signature

Preliminary Preliminary Preliminary
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Date and Time

%‘ ~ 12,000m

Guam, Vancouver, Montreal — Japan

Results:

Observation counts increased with R W e 3
latitude et ey
« Up to more than 5 X increase at higher
latitudes 1200M pixel T 2 i
CMOS sensor - = - - B wAS “,‘""-’-'“—L_ ) 250 ;
 Trend matches geomagnetic ° ° 2
expectations 1.570,5vn IS - N 5:SVI e b - 100

WASAVIES by NICT https://wasavies.nict.go.jp/about.html. .
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Alright, you see cosmic rays.

But Cosmic Ray air showers with CMOS? Really?

Alright, you see them.
But air showers with

CMOS? Really? Why do
this with camera sensors?

CMOS sensor

b
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Toward Cosmic Ray Air-Shower Detection wit

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

Waterpoof case

Core detector array
Ngmm—
‘ ‘ 2 m! :‘*

e 4

8
Array detectors




Planet-scale observation network

19 billion internet-connected devices worldwide

. N
From cloud-collected data,

Cosmic rays

analyze coincidences and
time/position correlations
to detect air-shower

L phenomena.
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High elevation
mountains

show a slightly higher
detection rate.

High elevation

/ Observation

Near the equator, the Earth’s
magnetic field bends incoming
cosmic rays, so only higher-
energy particles can reach the
atmosphere.

Latitude effect

Osservation

' Observation

partlcles can enter, so counts
C ‘: Increase.

Students

p
At the poles, cosmic rays follow
magnetic field lines; lower-energy

v,

At flight altitude,
the detection rate

=

Orservation Higher rate  increases by 3-bx
°bse~an°n at flight altitude

Observation status
can be viewed in
real time from

kanywhere onn Earth. y
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Anyone, anywhere for discovery, learning, and connecting people to the sky

GLOBAL-SIZED
NETWORK . @smensions
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Social dimension -

Scientific purpose: " SHARED
Explore signals « T | * OBSERVATION
d by ultra-
ey = EXPERIENCE
cosmic rays o,

improve equity and quality in education at a global scale
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Install & Quick Start

Download: Apple App Store or Google Play Store
(i0S 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

GETITON

P> Google Play

#  Download on the

i, App Store

BLACK

TAPE

o




SORAMAME Quick Guide

MAA

First ~3 hours = High rates at start Then stabilize

e =normal = keep run at ~1 event /few min.
calibration

Start experiments: Sensitivity varies Network connection

altitude / latitude Vi required for
/ Byeeviee data to accumulate
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SORAMAME .

Android

Thank you

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