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“All happy companies are alike; each unhappy company is unhappy in its own way”
Adapted from Leo Tolstoy, Anna Karenina
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Background on new space 
radiation needs: Scenario 1

Early stage company. Needs to demonstrate hardware 
on-orbit quickly - needs to survive a short mission. 
Heavily dictated by VC funding cycles. 
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Background on new space 
radiation needs: Scenario 2

Growing company. The general trend is bigger 
satellites, higher price tags, better customers. All 
resulting in lower risk tolerance.

Bigger satellites
Higher price tags
Better customers

Lower risk 
tolerance

Timeline of a growing new space company
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Left to right increasing level of testing, reliability, 
difficulty, and market size. Step change in difficulty 
moving to heavy ion SEE testing means that a lot of 
companies stop short.

There is widespread frustration on the lack of 
guidance on what you should do if budget and 
schedule dictates that you can do heavy ion testing!! 
So people tend to follow the crowd. 

Other trends:

● DIY radiation testing 
● Flying dosimeters 

Increasing level of testing, reliability

New Space companies are doing 
more than you would expect
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New space want test facilities to be: big, powerful, fast, cheap and near 

1. Companies new to radiation testing want the most “Bang for your buck:” It’s ideal if 
one facility can cover TID, DD, and some SEEs - testing at multiple facilities is a HUGE 
time sink.

2. Fast access: Booking in less than 3 months is preferred. A simple scheduling process.
3. Location: Within driving distance is preferred - shipping hardware internationally 

SUCKS.
4. Ability to irradiate a lot at once: Ideally over 10 cm in diameter for board level testing.
5. Highly penetrating: To cover both sides of a board as well as no need to decap
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What News Space wants for the future
(the list of small miracles)

“What New Space wants from radiation test facilities” GB-RADNEXT Workshop, June 12th and 13th , 2024
Matthew Gill, PhD (Space Radiation Services) matthew@radiation.company 



1) Easy access to heavy ion testing without the need to de-cap parts, 
and beams large enough for board level testing
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2) Guidance on what to do for short-term missions, or when “rad hard” 
isn’t an option from a cost/schedule perspective 

Companies tend to follow the crowd rather than look for the 
best solution. Most gravitate towards “Careful COTS” - This is 
a reasonable approach, but is following a >10 year old , 
non-peer reviewed conference paper the best solution we 
have?

Plenty of work has looked at quantifying the limitations of 
different testing approaches, or what types of mission can 
handle no/limited testing 
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3) Where can New Space companies reduce 
their margin, margin, margin, margin, margin, margin, margin, margin, margin

Testing in worst case bias condition and no duty-cycling 
accounted for

Radiation simulations with 90+% confidence interval

TID testing uses sources that give a worst case fractional yield

TID and DD test results with 3 sigma tolerance limit 

TID and DD Radiation Design Margin of 1.2 - 2 x

DSEE additional 70% de-rating on lowest survival bias

The list goes on 

I can give lots of examples where additional margin 
was necessary. But I couldn’t tell you where the best 
places are to cut margin out. 

https://www.ti.com/seclit/eb/sgzy002a/sgzy002a.pdf
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4) Guidance on board level testing and alternative testing methods

Without guidance, people make mistakes.  Many don’t realize 
that components tested on a board in one bias condition, 
might not be suitable for a different board operating in a 
different bias condition. 

There are some great papers out there but there are also some 
huge gaps.

“What New Space wants from radiation test facilities” GB-RADNEXT Workshop, June 12th and 13th , 2024
Matthew Gill, PhD (Space Radiation Services) matthew@radiation.company 



What News Space wants for the future (the list of small miracles)

1. Easy access to heavy ion testing without the need to de-cap parts, and beams large 
enough for board level testing

2. Guidance on what to do for short-term missions, or when “rad hard” isn’t an option 
from a cost/schedule perspective 

3. Where they can drop the margin 
4. Guidance on board level testing and alternative testing methods
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Questions?
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