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ﬁhere are three basic environments, Low Earth Orbit (LEO), Solar Particle

|
Events (SPE's), and deep space Galactic Cosmic Rays (GCR). The LEO
S rac environment is based on a circular orbit and includes trapped protons, albedo
/The user will input parameters\

neutrons, and a GCR component. The different components of the LEO

. .. . . . . . . that i_ndic_atelthe type ofd envi[gonment cag t:je tlurged on orr] off. The resulting spectrurln IS comPEted on

mission, it's location, an a orbit-averaged, daily basis. The SPE environment is a selection of historic
The effECtS Of IOHIZIDg radlatlon o1 humans 11 Space 1S 4 ma] Oor tEChnlcal Challenge duration. These will be used events or a combination of events. The GCR environment can be selected
to compute the external either by picking an historic solar min./max. or by entering mission dates.

fOI' exploratlon to the moon a]_]d beyonc. The radlatlon Shl@ldlng {eam at NASA radiation environment and Materials are currently limited to The lunar surface environment is a special case of a GCR environment with
3 . . \_mission-total responses. - Aluminum, Polyethylene and contributions coming from the surface zeroed out. In the future, an albedo
Langley Research Center has been working for over 30 years to develop techniques (\

Tissue. A future update will allow
the user to define any material
and use it in a slab calculation.

Qeutron environment will be added. /

that can efficiently assist the engineer throughout the entire design process. Mission Parameters Environmental Model
OLTARIS: On-Line Tool for the Assessment of Radiation in Space is a new NASA . Start date, End date, Duration - LEO: Orbit Averaged, circular

website (http://oltaris.larc.nasa.gov) that allows engineers and physicists to access a - Altitude "| - Deep Space GLR

variety of tools and models to study the effects of ionizing space radiation on : Eﬁhnauon e S

humans and shielding materials. The site is intended to be an analysis and design R
tool for those working radiation issues for current and future manned missions, as l LETo AN 8 e et

well as a research tool for developing advanced material and shielding concepts. —— Transport — Thlégll{/ ”‘:gm?ffq/g;pt
The site, along with the analysis tools and models within, have been developed l \aterials. Y
using strict software practices to ensure reliable and reproducible results in a
production environment. They have also been developed as a modular system so
that models and algorithms can be easily added or updated.
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Response functions relevant to both

humans and instruments are available
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USET S EIECtEd EDVH‘O.I]H]EHJ[(S) /Vehicles are ray traced by the user and\ combined with one or 5 thickness distributions Results can be viewed as numbers or
» Free-Space Galactic Cosmic Ray (GCR) UemuEE e 6 2 el i ffom the vehicle ray trace. The user can interaciive plots. When mission daies

_ download a phantom CAD geometry which can are given, results are given as mission
downloaded from the site. Once a be oriented in their vehicle CAD so that rotated

. mload . . totals and as rates in per/day and
» Free- Space S()lar Partl(je Event (SPE) vehicle thickness is uploaded, it can be ray distributions can be downloaded from the perlyear. Table data can also be

) . used for any future project. website for ray tracing in the correct coordinate downloaded.
» Earth Orbit (Circular) - \ orentaion
» User-Defined Thickness Distributions
» Upload Ray Traced Geometry
? AlUIIllIlUHl ’ pOIyEthylene ’ tlssue @/ NATIONAL AERONAUTICS AND SPACE ADHINISTRATION tusggi%i; ?’fnﬁ:feﬁfffﬁg;mﬂ Eiﬁmg] /Thi_s screen capture shows the results from a \
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3 Diffel‘en’[ial FIUX/FIUEHCE — —y- . =) W th||s ci';ls_e |sffrom a Whole-lra]ody eﬁectlvelz dose
. OLTARIS ;.. ® <N W S oien Ty ind oan avreas dos
»Dose and Dose Equivalent Phantom Geometry STV W S— '

to compute an effective whole-body dose for validation. The response functions

. . : are relevant to all environments and
equivalent calculation. The body thicknesses are \thickness files. y

<

equivalents. At the bottom is the start of a list of

- TR T S——— . o | " .
On-Line Tool for the Assessment of Rachation In Space C S S0 tables that can be plotted or downloaded.

’ Wh()le_BOdy EffeCtive Dose Equivalent /é CAD P rO Ces S Upload Thickness ) +Return to Submitted-Jobs LiStI +Return to Project List Below is a sample plot of dose vs. depth in

cale Metafile of vehicle L " Evant Totalg. | aluminum for different depths in tissue.
shielding model of a shielding distribution to [l =z Event Totals \

» TLD-100 (Thermo-Luminescent Dosimeter) B Ny [ R | o
5 leferentlal/lntegral LET (Lmear Energy Transfer) s / \ Dose and Doge Equivalent calculated at the points specified in the thickness distribution without the presence of the CAMICAF.

oY, o ) XMLViewer.swf (application/x-shockwave-flash Object) - Mozilla Firefox |T||E|[')_(|
9 FUture Capabllltles In order to compute a whole-body Rigse A — =
s effective dose, a body model (or Dose Equivalent  4.016E+04 mSv m"‘l https: [ folkaris. larc.nasa, gow/swks ML Yiewer  swhrdataurl=htkp: ffalkaris. larc . nasa.gov/jobview _xml/495%:3Fname=daoseq_table_mSwv.dat 5

» Slab with user-defined materials phantom) must be incorporated into the —— A ———

. = : Download IGES flexibility, OLTARIS supports a process Metafile of ray ;
@ Lunar AledO EHVIFOHment e SRR phantoms from that allows a user’s analysis to reflect trace results [ | |
OLTARIS the phantom’s size, location, and — l Show Options |

» Design feedback and enhanced visualization orientation. ,
CAD-compatible phantom proxies are ~ Organ  Avg.Dose EquivalentPer DayPer Year

available to download and import into Skin 1.469E+04 mSy Daes: Bty alank (13 %) ¥e. Hupta {g; o]
the space vehicle CAD model. i 1 113E+03 mSy 1.0e+7

The phantoms’ body tissue distribution N Esophagus  3.312E+03 mSv
IGES is combined with the vehicle shielding Use this ray .-\ 2% _
phantoms distribution after it has been uploaded distribution to ray = S Brain 1.440E+03 m3y

QC)LTAFHS trace the ‘ A EE{E Lterys T A4TE+02 mSy Depth in Tissue: 2.0000e-01g/cm2

Legend

0 Depthin Tissue: 1e-10 g/cm?2

Shielding mOdeI Pt o
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Kidneys 4 452E+02 mSy : Depth in Tissue: 4.0000e+00 g/cm2

» Requirements derived from use cases — give the user wuste | 6653403 may E .o,
What they Want. Place and orient an " | . bw' ,’f:_:\ Er e _; .Oe © Depthin Tissue: 2.0000e+01g/cm2

IGES phantom in Bone 2 2T2E+03 Sy

» Website built primarily with open source software. the shieiding CAD [ | { spoggr | soseosimey W X, Depth i Tissuar o108 e

model R AT AN aY, = - Depth in Aluminurn: 2.0000e401 gfcm2

- Ruby on Rails, MySQL, Sun Grid Engine, FlaSh i , i T SO0 Thyroid 8.855E+03 mSy c *, S “ 2. 484e+2 mSu

. . . — EB8  Enter the (x,y,z) locations of the IGES p;hant_om A, B, and C points, using Bfo T.764E+03 m3y
* Analysis engine is mostly FORTRAN. | o S e o o o™ " il i
» All software is version controlled and regression omech | L900E02mEY

Breast 1.192E+04 mSw

tested to ensure reliability. Pantress 8724802 By
Spleen 5. 343E+02 m3Sy

» Modular architecture allows for easy maintenance and vt | parssioamey

rapid insertion of new models, methods, and . Lens 16708404 mS voen eoen
algorithms, https://oltaris.larc.nasa.gov - TR,

» Validation benchmarks used to test and evaluate the — T —

accuracy Of the phij_CS and transport mOdels . Dose and Dose Equivalent calculated at the points specified in the thickness distribution without the presence of the CAMICAF.
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