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It is easy 10 compute THE distances between stars witH a litTle High-school math.
Just TO MAKE iT EasierR, THERE ARE SOME HANdy spreadsHeers THAT do THe math for
you (RR_Star_Distance.x1s and RR_Star_Distance.ods). It is THE same
SpReadsHeeT, sTOREd iN TWO fORMATS.

THe spreadsHeers Were done by AN AsTRopHysicist WHo is Too Humble 1O ATTACH
His ~Name. He did ~ot use THe High-scHool math method below, He used THe
MORE ElEGANT law Of cosines TO compute disTANCE. JusT Type THE STARS dATA iNTO
THE GREEN sqUARES. THESE ARE His ADDREviATiONS:

RA: RigHT Ascension (COrRResponds To longiTude)

Dec: Declination (cORResponds 1o latiTude)

Dist: Distance iN ligHT-yEARS.

THe locations of sTARS ARE GIVEN iN ASCENSION, declination, and distance. ComMpuTe
THe distance DETWEEN THEM iIN 7 EASy STEpS:
1. ConverT THE Ascension & declination iNTO decimal degrees (THey ARe Offen
GIVEN iIN OTHER fORMATS).
2. Convert fRom spHerical cOORAINATES TO RECTANGUIAR COORINATES.
3. Compute THe disTANCE.

Cowventing intodecimal degneced
THERE ARE MANY WAYS TO WRITE dEGREES:
* 17h 34m 56.06945s - HouRS/MiNUTES/SECONdS
* +12°337 36.1346” - deGREES/MINUTES/SECONS

e -12°33.45" - negative deGrees / decimal miNuTES

e 1.23456° - decimal deGrees
You will need decimal degrees

houna /minutes/sceconds todecimal degrces

Convert seconds 1o minuTes ANd add To minuTes: minutes += (seconds / 60)
CoNVeRT MiNuTES TO HOuRs and add 1O HOurs: hours += (minutes / 60)
Convert Hours 10 degrees: decimal degrees = hours * 15

degnced/minuted /deconds todecimal degnees
CONVERT ARC SECONds 1O MinNuTES ANd Add TO MminuTES: minutes += (seconds / 60)
Convert MiNUTEs Of ARC TO degrees and Aadd 1o deGrees: degrees += (minutes / 60)

If degRrees ARe NeGATiVE, TREAT THEM like THey ARe positive, THEN subTrACT THEM [ROM
760.




Comventing pansccs tolight-ycans
Multiply parsecs by %.261%6 10 GeT lighT-years. Do all math in ligHT-years.

L Aphenical coondinates to-hectangulan coonidinates
You Need A calculator withH TRIGONOMETRIC fuNCTIONS.

SpHerical cOORdINATES:
A = Ascension (longitude, RiGHT ascension) in decimal degrees
D = Declination (latitude) in decimal degrees
R = Radius (distance) iN ligHT-years

Compute RECTANGUIAR COORAINATES
X =R *cos(A) * cos(D)
Y =R *sin(A) * cos(D)
Z =R *sin(D)

Compute the distance in nectangulan coohdinates
@ = distance between sTAR 1 and sTarR 2 iN ligHT-yEARS
Q = squareroot[ square(X1-X2) + square(Y1-Y2) + square(Z1-Z22) ]

Ex

Compute THe distance fRom ARcTURUs TO AlpHA CenTauRi. SiNCE AlpHA CENTAURI is
close 10 FarTH, we will know we did it RigHT if THE ANsweR is similar TO THE
disTANCE bETWEEN ARCTURUS & EARTH.

ARCTURUS (STAR 1)
Right ascension: 14" 15™ 39.7°
Declination: +19° 10’ 56”
Distance: 36.7 ly

CONVERT RiGHT AscensioN frRom HMS 10 decimal degRrees:
39.7°/60=0.662"

15™ +0.662™ =15.662"

15.662™ /60 = 0.261"

14" +0.261"=14.261"

A1 =14.261h * 15 = 213.915 decimal degrees

Convert declination flRom DMS 10 decimal deGRrees:
56” / 60 = 0.933’

10’ + 0.933' = 10.93%3

10.933’' /60 = 0.182°

+19° + 0.182° = 19.182°

D1 = 19.182 decimal degrees

R1 = 36.7 light years



AlpHA CeNTAURI (STAR 2)
Right ascension: 14" 39™ 36.49400°
Declination: —60° 50’ 02.3737”
Distance: 4.37 ly

CONVERT RiGHT AscensioN frRom HMS 10 decimal degRrees:
36.49400°/60=0.608™

39™M+0.608™ =39.608™

39.608™ /60 = 0.660"

14" +0.660" = 14.660"

A2 =14.660h * 15 = 219.9 decimal degrees

Convert declination flRom DMS 10 decimal deGRrees:
02.37377 / 60 = 0.040°

50’ + 0.040’ = 50.040’

50.040’ / 60 = 0.834°

Do everything in positive numbers:

60° + 0.834° = 60.834°

This is negative declination, so subtract from 360°:
360° — 60.834° = 299.166°

D2 = 299.166 decimal degrees

R2 = 4.37 light years
CONVERT TO RECTANGUIAR CcOORAINATES

X1 = R1* cos(A1) * cos(D1) = 36.7 * (-0.830) * 0.944 = -27.8
Y1 = R1 * sin(A1) * cos(D1) = 36.7 * (-0.558) * 0.944 = -19.3
Z1 =R1 *sin(D1) = 36.7 * 0.329 = 12.1

X2 = R2 * cos(A2) * cos(D2) = 4.37 * (-0.767) * 0.487 = -1.63
Y2 = R2 * sin(A2) * cos(D2) = 4.37 * (-0.641) * 0.487 = -1.36
Z2 = R2 * sin(D2) = 4.37 * (-0.873) = -3.82

Compute THe disTaNcE

Q = squareroot( square(X1-X2) + square(Y1-Y2) + square(Z1-22) )

Q = squareroot( square(-26.2) + square(-17.9) + square(15.9) )

Q = squareroot( 686 + 320 + 253 )

Q = squareroot( 1259 )

Q = 35.5 light years from Arcturus to Alpha Centauri

ARCTURUS is 1.2 ligHT-years closer 10 AlpHa CenTAURI THAN iT is TO EarTH.



Roufu..n.g. Roclhicts

Distance is used To compute TRAVEL TiMEs iN THE ROARING ROCKETS GAME.
Fast ship: 1 day of Travel Time per Two ligHT-yEARS
Normal sHip: 1 day of Travel TiMe per ligHT-yEAR
Slow sHip: 2 days of Travel TiMe per ligHT-yEAR




