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What is CPT-SCOPE?

CPT-SCOPE (Cosmic Particle Telescope):

joint Norwegian-German student project

to build a low-cost, compact radiation monitor

for European nano- and pico satellites

... for now a technology demonstrator to fly aboard a stratospheric balloon.
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Strategy:

= use off-the-shelf components (system)

= use rad.-hard integrated circuit technology (detector front-end)
= yse particle telescope geometry

= use industrial Si-detectors

rad.-hard VATA IC,
credit: IDEAS

Partners:
= IDEAS, Oslo, Norway
= NTNU, Trondheim, Norway

http: .Cpt- .
= {FU, TU, BEUTH}, Berlin, Germany p://www.cpt-scope.com

particle telescope sketch



Objectives

Technology (primary):

= compact radiation monitor for (near)
space applications

= readiness of ASIC

= particle telescope geometry

Science (secondary):

= detection of energetic subatomic
particles in the stratosphere

Space weather,
credit: S. Hill/SOHO/NASA



CPT-SCOPE

l J l‘— PARTICLES

'
WINDOW

SENSOR 1

ABSORBER
SENSOR 2

SENSOR 3

PARTICLE TELESCOPE

SENSOR 4




BEXUS Battery
13 Ah
CPT-Scope-A/B
% ;
™ Sensor Unit
— Provided by BEXUS Si Sensors 30140V, Reverse !3|as
ARErY Service Module Battery B l generation
28V On Board 28V 3V3
Power Supply Tt ASIC
5V, 3V3, 1V5, -2V -2V
I _
- = = - ™ v "
CPT SCOpe A CPT scope B L Event counts data Iogger
Telemetry Unit -
£|0n-board Computer
Pressure and n
Ethernet Ethernet temperature Storage
. (MS5611)
Ethernet-Port-A [~— | E-Link |<—| Ethernet-Port-B —— SD-CARD
usB
: i Pl GPS Raspberry Pi B +
On Ground T (time, altitude, FLASH-
BEXUS Data & Control position) DRIVE
Ground-| ¢ i |Notebook-A Notebook-B
) Temperature
Station . Ethernet
(instrument
temperatures)
E-Link-A/B




CPT-SCOPE












GPS Altitude [m]

BX20 CPT-A, (0.0, 1.1, 1.1, 2.0)mm Cu absorbers (CPT241)
GPS altitude vs. UTC time
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Flight test aboard BEXUS 20, Oct. 10, 2015




Results: 25+ h operations

BX20 CPT-B, (0.0, 0.0, 0.0, 0.0)mm Cu absorbers (CPT239)
Individual Counter Increment vs. UTC time.

L T T AT WA AT T T TE T AT Wy
:_ — B1|]
'_JJ_MLLI L I I I A A I NI

— B2

]

ORNWAUO N ORNWAUONM ORRNWAUONN ORrNWARUGIND

0¢ 00:00 12:00:00 15:00:00 18:00:00 21:00:00 00:00:00 03:00:00 06:00:00 09:00:00
UTC Time



Results: count rate vs. interaction depth - CA

Instrument Count Rate [Hz/cm2]

BX20 CPT-B, (0.0, 0.0, 0.0, 0.0)mm Cu absorbers (CPT239)

{lgsampled instrument count rate (A-counter) vs. Interaction Depth
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Results: count rate vs. interaction depth - CB

Instrument Count Rate [Hz/cm2]

BX20 CPT-A, (0.0, 1.1, 1.1, 2.0)mm Cu absorbers (CPT241)

{lgsampled instrument count rate (A-counter) vs. Interaction Depth
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Quick explanation
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Cosmic Ray particle shower (left) and number of particles (right),
credit: R. Nave, hyperphysics



Results: Temperature vs. time - CA

BX20 CPT-A, (0.0, 1.1, 1.1, 2.0)mm Cu absorbers (CPT241)
Instrument temperatures vs. UTC time
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Results: Atmospheric meas. - CA
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Roadmap
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The last slide

Thanks for your attention!

Questions?

Contact Data:
Timo A. Stein
UiO / Integrated Detector Electronics AS
Oslo, Norway

e-mail; timo.stein@ideas.no




