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%? Optical Labs

* High SWAP-C
e Sensitive to environmental changes

— Thermally / humidity controlled
— Vibrationally dampened

* Environment stabilised for experiment

* Focus on miniaturisation and integration |§ SAL o

Q 16/02/2023 | craftprospect.com 3




Py

Q 16/02/2023 |

B University
/ of Glasgow

Alkali pill
Main chamber location

'\(imm
BSG 0.5 mm
Si6 mm

BSG 0.5 mm

1.5 rhﬁwl Meandering

channel

9cm

% Miniaturisation / Integration B usiversivyor

<
University of ﬁx&
Strathclyde|§

lasgow

CRAFT
PROSPECT

The University of

BB BRISTOL

Beacon Integration System

L]
i :
_— = !: Nottingham
Expander :— FEEIDOOOD ‘.‘ = l‘-’ ‘4
808 nm
Source

12cm

UNIVERSITYOF
BIRMINGHAM

craftprospect.com 4




CRAFT
PROSPECT

% CubeSat Modules
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% Further Quantum
Developments for Industry
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% Space Challenges

 SWAP-C (still)
Launch environment

— Vibrations
Radiation
* Space environment

— Extreme thermal condltlons
. Large temperature fluctuatlons

— Vacuum pressures
* Reduced cooling mechanisms
:}Q » Component / material outgassing
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* Size
— Cubesats - size standards, relatively constrained
— Reiterative design / manufacture cycle

* Weight
— +Weight -> ++Launch cost
* Power
— Constrained by battery and solar capabilities
_— _M,WM¢* G ns
* Cost ——

- * — not limited to ‘space / military spec’
- — CubeSats — launch £100,000s rather than £10,000,000’s
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3¢ Launch Environment

* |Intense vibrations
— Lots of different frequencies
— Mechanical resonances

* Mitigations

— Component selection

— Design to prevent destructive cascades
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Primary Mirror
ISIM

— Large temperature fluctuations \
* Mitigations e

o EXt re m e t h e r m a I CO n d it i O n S Backplane \ Optical Telescope Element (OTE)

— Component selection _
— Thermal bulk where required Y = ...
— Heat strapping where required

— Design to minimise misalignment
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% Thermal Testing SESEEE
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e Thermal Chamber

— Thermal cycling

* Throughout operating temperatures

* To qualification, and survival extremes
* Hot / cold starts
* Many cycles
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% Vacuum

* Vacuum pressures

— Reduced cooling capability

— Component / material outgassing
* Mitigations

— Compartmentalisation

— Heat straps (cond
— Bakec gm—
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e Vacuum

— More closely resembles space environment
— Allows to test active thermal control

* T-Vac
— Can assess outgassing effects

— Can be used for bak g
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e Effects
— Data corruption
— Component degradation
— Radiation induced attenuation / discolouration
* Mitigations
— Component / material selection
— Shielding of sensitive items
— Redundancy
— Testing
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% Case Study: ROKS
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* Space is difficult

 We are making strides towards space QT
 Component selection is critical, certification isn’t
* Design for resilience

* Design to reduce misalignment

* Test everything

* Try to break modules before launch, not after
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THANK YOU

craig.colguhoun@craftprospect.com
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