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Overview
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• Why develop SIRE2?

• Tour of the Graphic User Interface (GUI)

• Example satellite calculations

• Future updates for SIRE2
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Why Develop SIRE2?
• CREME96, SPENVIS, etc.

–State of the art  in their day

–Environment models updates needed

• Address environments of space vehicles, UAV, and aircraft in arbitrary 
trajectory

–Plans to incorporate atmospheric transport and address neutron 
environments

• Address needs for operation on corporate networks and desktop computers

• This work is being preformed in support of a Phase III SBIR

FG2017-163 3
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Space Ionizing Radiation Environments and Effects (SIRE2)

CREME 86/96
• Calculates satellite environments
• Environments models from mid 90’s.

– Geomagnetic Fields (CRÈME96-C96)
– Trapped Radiation (AP8)
– Cosmic Rays (C96)
– Solar Particles (C96)
– Radiation Shielding (C96+)

• Effects models also from the 80’s/90’s 
(C96)

SIRE2
• Calculates satellite, rockets, space vehicles, and 

other trajectory environments
• Environments models from mid 90’s.

– Geomagnetic Fields (C96+, SS06)
– Trapped Radiation (AP8/AE8 & AP9/AE9 soon )
– Cosmic Rays (C96/BON14)
– Solar Particles (C96, RA17)
– Radiation Shielding (C96+)

• Effects models also from the 80’s/90’s (C96 + plans 
for further upgrades)

FG2017-163 4

1. All CREME96 legacy environment models were updated in SIRE2 for space 
vehicles in flight.

2. New SIRE2 environments models apply to interplanetary space, satellite, space 
vehicles, and other trajectories.

3. SIRE2 user interface designed to maximize productivity and documentation. Results link 
with Microsoft Office via Visual Basic for Applications (VBA)

4. Batch Model processing allows for a series for a variety of environment conditions and for 
large sets of piece parts
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SIRE2 Capability

• Environments
– GTF
o CREME-96
o Smart-Shea 2006

– Nymik Cutoff
o Min, Max, Ave

– Magnetic Field Conditions
o Stormy
o Quiet

– Trapped Belt
o AP8 Min/AP8 Max
o AP9 TBD
o AE9 TBD (dose only)

– Flux Models
o CREME96 Cosmic Rays
o BON2014 Cosmic Rays
o CREME96 Solar Particles
o Robinson/Adams Solar Particles (Fall 

2017)

• Batch mode processor always for 
a series of calculation

FG2017-163 5



Fi
ft

h
 G

a
it

 T
ec

h
n

o
lo

g
ie

s,
 T

h
e 

N
ex

t 
St

ep
Approved for Public Release       
17-MDA-9167 (2 May 17)

SIRE2 Capability

• Environments
– GTF
o CREME-96
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Custom Satellite Orbital Parameters
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2000 Kilometer Circular Orbit
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2000 Kilometer Circular Orbit
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SIRE2 Capability
• Electronic Upset models 

(legacy)
– HUP
o 2 Column
o Weibull
o Critical Charge

– PUP
o 2 Column
o Bendel 1
o Bendel 2
o Weibull

• Updated Interface with Batch 
Mode Processor (SIRE2)
– Excel or text input
– Electronics Parts Template
– Results saved in Excel and text 

format for later review

FG2017-163 10
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SIRE2 Capability
• Electronic Upset models (legacy)

– HUP
o 2 Column

o Weibull

o Critical Charge

– PUP
o 2 Column

o Bendel 1

o Bendel 2

o Weibull

• Batch Mode (SIRE2)
– Excel or text input

– Electronics Parts Template

– Results saved in Excel and text 
format for later review
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Single Event Upsets

FG2017-163 13

• Orbit averaged and/or time dependent upset rates recorded for each part including 
model parameters and environmental conditions
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Future Updates to SIRE2
• Probabilistic Model

• AE9/AP9

• Increase calculation speed using callable DLL’s and multiple 
core processing

FG2017-163 14



Fi
ft

h
 G

a
it

 T
ec

h
n

o
lo

g
ie

s,
 T

h
e 

N
ex

t 
St

ep
Approved for Public Release       
17-MDA-9167 (2 May 17)

How to Become Beta Tester
• Fill out contact information and make a request in the 

comments box

http://www.5thgait.com/contact/index

• Or email zachary@5thgait.com

FG2017-163 15
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