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. Whatlwastyingtodo. -

- © Accurate modeling of Newonian orbital dynamies, -

@ Modularity of as many astrophysical variables as possible.

(@ Realistic visual-representations. =~ - -



Expectatlons of a Physmal_ Model

Thls is a S|mulat|0n not an anlmatlon

e Physical fidelity requires ‘fﬁét'héﬁiaﬁ,éara‘c‘,éu'rié#y‘;:- o
o Iterative modelsrequrehghprecmlon

e '-O. Small err(;rs lead tb s1gnif.ic‘ant. deviagléné ovér tlﬁlﬁ

. Phy51cal Theory — Computatlon Modehng = Codmg Executlon



Orbltal Mechamcs

Calculuswho? e

BN (Dimensionx |




. Orbltal Mechamcs

X Extrapolatmg from the bare mmlmum'-t .'::' .
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 Orbital Meghanics

.. *All movement isin r_eferer;c_e to (0',.0.,:0’)'
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 Orbital Meghanics
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 Otita Mechanics

" | Acceleration: 3 : Velocity: : o S
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" Mathematical Modeling g

. How hard could it be to make a circle?

Version 1

This is where the star would be,
everything is modeled in
relation to (0,0,0)

Early miscalculation




P

-,

~ Mathematical 'M'Odelli'nAg' -

How hard could it be to make a circle? - .

e

Orbit Model 1 g _': Model 2 (Using Avg. Velocity of [i] and [i-1])
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Numerlcal Compllcatlons

Space is only as big as you make |t

""o‘:5.~‘..Lérge':ma.gnitudes_ in »eitherf dlrectlon i e
' g o 1G=6674x10"

. S1zehm1ts dlfferfromlanguagetolanuage o

o 'l]a\./é}'séript Vs PythQﬁ e

e ‘Daté:‘fr_aﬁs-fer hufdlesg:

-.Lérgé,rie'gat,i've' exponents -

‘& Scientific notation to the rescue. - . Large positive-exponents. o

M, =1989x10% |

o Information and Maghitﬁde -
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Algorithms

Finally some coding _ -

Gravitational Constant "

o

X Velocny >

a XGravutatlonaI Acceleratlon B i

dt 'I"l_melnter_yal = dte )

.
© Séientific Notation: -
- Modifiers (x10") - . .- N

. PR (Dot il Next Position



. 'm almost-done talking about it

- » Islightweight — keeps as litle data on-hand as possible.

e Allows.for 1nstantadJustmentofcurrentparameters
B

' - B : "‘Ojfjﬂoédingjfof ob]ect-by‘ob]ectmodel S
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- © Accurate modeling of Newonian orbital dynamies, -

@ Modularity of as many astrophysical variables as possible.

(@ Realistic visual-representations. =~ - -



Anlmatlon

Algonthms are only cool |f you can see them'~ .

: Yo THREE]s

o Why 1t works so well

‘.o. Buﬂt—m coordlnate system ; e

Ob]ect based

G Buﬂ_t fqr browsers.}. S .
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GergelyGizella
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User Control

Buttons make everythmg hetter

- Dat GUI

Smgle .
_ parameter'_
i alteratlons-. o

° ‘-‘AHOA\':A.IS for reél'
time iterative
adjustments.

~ New Planetary Body
New Planet Name

X Position (meters)
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In Astronomical Units:

Y Position (meters)
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'“,Scahng

Eyeballmglsntgomgto work here. :‘ e i
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Stellar Meehanles

The only thmg holdmg my pro;eet together ©

' -‘:""of'f-.Mass determmes everythmg.-f

.....

° Mam Sequence stars S

o : Solar Umts

.. . v'_,R 2T 0
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~ More Modeling_-'__{'}alc;ilating S‘ztellar‘,.’R"adii'f

Mass vs Radius (Measured)
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Even More Mudellng Calculatmg Stellar Lummosﬂy/Temp

= 'L%Sa(:M )o 937 -
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‘ Temperature mte RGB v

Everythmg Is better in celor '

. o Black body radlatlve .

- colors

. _’From ER to color o
via quantttattve i

analy51.s. s

Plot of raw Temperature vs RGB values
(CIE 1964 10 degree CMFs, original data courtesy http://www.vendian.org/mncharity/di3/blackbody/UnstzbleURLs/bbr_color.html)
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Let There Be nght

0 Pomt hghtmg

| 0_' Dlre‘ct:;é_gona‘_l_.\h'gh‘.tmg.l  -

~ ® Realistic visuals
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ExtensmnsandApphcatmns o e
- Exotic gravitatiorial sources (white dwarfs, black holes, supergiants, etc)
e Relativistic corrections — blackholes.
e Lunar ".Q‘Bject-s.'.: ": 'j .

e Nuclear (Coulomb) Scattering =



