
Par ts  of the  Urantia Book Papers w i l l  be correlated i n  this study 
of astronomy P A m S  121 15; 29) 32; 41t 5'71 58; 104. 
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1671#3 RED; "The Superuniverse of Orvonton" -through the  SECOND p rag raph  on page 168 
- ONLY- then follow t h e s e  ins t ruc t ions l  

CCI:CER!IXG TXX FT?.S?' P,L!AGF?P5 on p g e  1631 t h y  refer t o  t he  ro t a t iona l  center of our 
minor sec to r  of Ensa-that i s ,  tho gravi ty  center apound which our  rr?inor sector  i: 

-- revolving-the enormous dense star cloQd -a "subgalactic system*$-a "nrLnor 
sector"-named "SAGITTARIOUS" . 

.. , - 

Our s c i e n t i s t s  have long since cal led t h i s  heavenly s y s t e m  "the l.lj_lky way- and 
named the  constel la t ion "Sagittaeo1i.s" . 

This tremendous sec to r ,  -the subgalaxy system-tho "star cloud" ca l led  "Sagit 
arious" (around which the  other 99 &nor sectors  revolve) -functions a s  the  rotat ic  

g rav i ty  center  IN t h e  major see tor  of Splandon 
S a g i t b r i o u s  is referred t o  as a "subgalactic system" -meanfng j u s t  beneath, 01 

Our -- star cloud of Nebdon and i t s  associated creat ions,  is one of the  100 local 
very close to being, -a Galaxy, perhaps less than a rnillion stars. 

universes t h a t  comprise our minor sec tor  of ENSA, and i s ,  of course, ravolving arow 
the powerful spinning sec tor  center  or' SagittaFious,  and together a l l  100 sectors a: 
revolving about Splandon-the major sector.  

have mis-named? 

be explained so t h a t  w e  understand t h i s  paragraph, They are- 

Our question i s  then, what is t he  name of the constellation t h a t  our s o i e n t i s t s  

_, CONCEPSJIRG 'EX3 SECO~U'I)-PAR4GLlE'H on page 1681 there  a r e  "�WE references made t h a t  shoulc 

1 "-the onetime Andronover nehd.a".(In l i n e  2) 
2. "-this near co l l i s ion  changed Andronover-" 
3. '*--the tvo-way procession of t h e  suns-" 

( I n  lines 5,6) 
( I n  line 7) 
(br ief  excerptsincluded f o r  mf.  Following references Kill explah  the  above- - 

6s5t 3-5 
(1) 

l i n e  2 

v 655, f5 

( 3 )  

l i n e  7 
v 

L- 

(Andronover is no nore. This final nuclear remnant still burns a raddish glo: 
(Gives f o r t h  - moderate l i g h t  and heat  t o  i t s  I65 worlds), 
(Total number of sunst  1,013,628, Ours was 56th from l a s t ) .  
(Our sun was a var iable  sun i n  i t s  youth). 

"The Origin O f  M o m  tia" . 
(Angona was a dark  e i a n t  of  space, so l id ,  hiehly charged, possessing tremendc 
(qravi ty  pull. Over period of 500,000 yoars tongues of gas w e r e  sho t  ou t  of . 
(sun, f inal lyexPoriencingpart ia1 disruption. Volumes of matter were disgorgc 
(which subsaquentlv evolved i n t o  the "!!JXLVS planets of our so l a r  system. Am(  
(caused t h i s  disqorqement and a l s o  near ly  coll ided with Andronover and chang 
(it i n t o  a somexhat globular aggregation.) (Cur sun was experiencing 3% day 
(convulsion cycles. See 459; 3) 
"--but did not destroy the  txo-way procession of the suns-". 
(This refers t o  the  t e r t i a r y  stage of growth of a nebula. After it assumes a 
(spiral f o m  and becomes c lea r ly  visible t o  astronQmers of d i s t a n t  universes 
(systems and subsystems a r e  thrown off from both s ides  of the mother nucleus 
(whirling through space i n  t he  m i d s t  of the  gaseous cloud of the nebula-whi  
(being held securely w i t h i n  the  grav i ty  grasp of the  mother wheel.) 

References f o r  these four stages will be presented l a t e r  i n  this paper and YOU can 
s tudy them i n  d e t a i l ,  but f o r  tho present-here is a brief summary of the feu$ stal 



- 
of growth of nebulae which explains the two-way pracession of the  sunsa- 

1, pflII.IAflY nebular stage; 

2. SITCOhiARY stage: 

3. mWY stager 
4. QUARTAN stagei 

a gigantic gaseous, clrcular, rapidly whirling mass, -Ul 
a f la t tened  spheroid, 

nucleus. 
the spiral; gas streams forth from both sides o f  the  mother 

is that of the first sun dispersion (systems and subsystems), 
the second and last sun dispersion-enormous suns on individual  

4 

circuits,(-and this marked the b i r t h  of OUR sun from Andronoves) 

Now re-read paragraphs I and 2 on page 168 and note these meanings, Then continue 
reading the descr ipt ion of the  SEVEN MULTIPLE revolutionary movements of the universes 
and note t h a t  again they refer t o  Sagi t tar ious (in no&) as a sector, 

169:#4 N ~ ~ - ~  AHCESTORS OF UNNERSES, 
Paradise Force Organizers a r e  nebulae originators, Xn outer space there  are J%J 

di f fe ren t  forms of nebulae, Some l a rge r  nebulae give o r i g i n  t o  100 million suns. 
(Andromeda i s  our neighbor. It is popularly studied by our scienfist ts  because i 
resembles our Milky Way, about which it provides information, It is f l a t ,  very 
br?,ght a t  the center  and surrounded by two spiralfng A R M  which appear t o  have 
origin i n  the center. ) 

the inhabited supermiverse; The l i g h t  we see 
ago. 

Nlky Way should be regarded as INDIVIDUAL aggregations of matter-the sane as 
other  separato neglae i n  regions external to the Milky Way, 

Andromeda i s  the  only very active nebula i n  Omonton a t  present, It is OUTSIDE 
left those suns a million years 

Our Milky Way I s  composed of vast nuznbrs of spiral and other nebulae. Our 

170;fS THE O R I G I N  OF SPAm BOD3XS. 
Concentric Contraction Rinr_gs; Whirled Stars1 Gradty-explosion Plan9tstCentri- 
fugal �Tanetary Daughters? Gravlty-defic5ent Spheres; Contractual S b r s ;  Cumu- 
lat5ve Spheres; Burned-out Suns; Collisional Spheres; Architectural  Worlds, 

172:#6 THE SPBRPS OF SPACE. 
Suns ; Dark i s lands  Ninor space bodies (comets, meteors) ; Planets ; ArcMtectural. 

spheres 

Headquarters worlds partake of the grandeur of Paradiset----Jerusem; Edentb; 
Salvington; Uminar the  th i rd ;  Umajor the  f i f t h ;  Uversa. 

(See numbers of hdqtrs, p.182;6,7) 

Please read about astronomy i n  the outer spaces, - generally recognised as- 
130892 THE m w s  OF m UNQUALIFIED AESOLUTE. 

Some of the nebulae which Urantian astronomers regard as ext raga lac t ic  are 
actually on t h e  fr-inge of Orvonton and are traveling along with us. 

The space regions extendinq beyond t h e  outer borders of the seven supernni- 
verses are generally recognized as const i tut ing the domains of the Unqualified 
Absolute, Throughout Omonton i t  i s  believed t h a t  a new type of creation is in 
process, and these universes will become the  scene of the future activit ies of 
the assembling Corps of the  Finality. 

They are nebulae crea tors ,  the l i v ing  in s t iga to r s  of t he  energy cyclones of 
space and the  early organizers and di rec t ion izers  of these  gigantic manifests- 
tfans . 



PHYSICAL E . G E N C E  OF UNIVERSES 

Since there  will be, upon completion, one hundred thousand l o c a l  universes i n  t h e  
superuniverse, -the energy charge of a l o c a l  universe i s  approximately one- 
one-hundred-thousandth of the  force wsndowznentH of i t s  superuniverse. The only 
physical l imi ta t ion  upon the  developmental expansion of the  Nebadon universe cons5 
i n  the "quantitative" charge of space-potency HELD C A P T N E  by the grav i ty  control  
the  associated powers and personal i t ies  of the  combined universe mechanism, 

(They put the temporary " squeeze'' on our energy limits because of the rebell ion- 
( t o  re tard i t s  growth, Rsniem'Der Yna *technical* end of the rebel l ion was e f f e c t s  
(only 2000 years ago, -af ter  200,000 years of infectious spreading, 'The energy 
( M t  i s  i n  our system of Satanla only, -as f a r  as we know.) 

OUR STARRY ASSOCIATES 
There a re  over two thousand suns pouring f o r t h  l i g h t  AND ENERGY i n  Satania, Our s 

5s an AVERAGE blazing orb, Of the 30 suns nearest  olws, only THRm a r e  br ighter ,  
The Universe Power Directors i n i t i a t e  the  'specialized' currents  of ENERGY which 

play l3ETWEEN the  stars and t h e i r  systems, These "solar furnaces1* and the  dark g i a ~  
of s p c e ,  serve the power centers and physical cont ro l le rs  a s  "way s ta t ionsi t  f o r  cc 
centrating and direci;foniaing energy c i ~ c u i t s ,  Most of t he  suns average one m i l l i o ~  
miles i n  dfameter. Ours i s  s l i g h t l y  l e s s ,  

7!he l a r g e s t  star -- i n  the  universe-the s t e l l a r  cloud ANTARES i s  450 times the diz 
ate? of our sun and sixty mll3ion times i ts  volume, 

The l lrsspiratory heaves" of our sun have lengthened from 3* days t o  the  present 11 
year 'sunspot cycles', 

SUN DZMSI'l'Y 
Our sun now e x i s t s  about halfway between the  most dense and the most d i f fuse  s ta rs  

(hbout 1$ times the  densi ty  of water*) It is GASEOUS, 
Gaseous, -1iquidy -and so l id  states-are matters of atomic-maiecular ~elat ions . f ips  

DENSITY i s  a re la t ionship of space and mass, 
Density va r i e s  d i r e c t l p w i t h  the 'quanti ty of mass-in space', It varies 1- 
with the amount of 'space & 9'- the  space between the  cen t r a l  cores of matt 
and the pa r t i c l e s  which whirl around these centers-as well  a s  the  space 'WITRIN 
the material par t ic les ,  

SOLAR RADIATION 
That the suns of space are not very dense i s  proved by the  steady streams of 

escaping l i g h t  enepqies. Light can be explosive. LIGIIT I S  REaLa 
Energy, whether l i g h t  o r  i n  other forms, t raverse  space i n  a STRAIGHT a& UNERCKfi; 

line-or procession-except-as they a r e  acted on by superior forces ,  o r  a s  thay 
obey the  ' l inear  gravity '  pu l l  in material  mass ---and the  CIRCULAR-GRAVI!LY presenc 
of the  I s l e  of Paradise, 

CALCXM TIE3 'dAhXXBER 
Calcium i s  the chief element of t h e  matter permeation of space throughout Orvonton 

and the most expert solar-prison escaper, It r i d e s  the  sunbeams of space. Stone fs 
t h e  basic building mate-rial f o r  planets and spheres of space, The stone a t a m  i s  the 
most prevalent, The SODIUM atom a l s o  r ides  t he  l i g h t  beams for varied distances,  

Spectral  analysis  show only sun surface compositions-such as IRON, But i r o n  i s  
NOT the chief element i n  the  sun, The temperature of the  sun's surface i s  6000 - 
degrees-which i s  favorable to the RIEISTRY of the  Ll0N spectrum, Huch of the 
s o l a r  calcium i s  now i n  the  outer crust of t he  sun, Our sun l o s t  tremendous amount! 
of calcium i n  the Angona ordeal and the formation of the so l a r  system, 

SOURCES OF SOLAR EI'rGZtGY 
Surface temperature of our sun i s  almost 6000 degrees (F) but rap id ly  increases as 
the i n t e r i o r  i s  penetrated, --to about 35,000,000 degrees i n  the  cen t r a l  regions. 
There i s  enormous energy expenditure, the sources of which area-annihilation of 



atoms-then electrons; -transmutation of elements: -accumulation and transmission I 

space energies; -space matter and meteors diving i n t o  the blazing suns; -solar cont- 
raction: -gravity action a t  high temperatures-radiative energies1 -recaptive l i g l  
and other matter drawn back i n t o  the sun after having l e f t  it. 

external temperature; it i s  the electronic  boiling p i n  - a l l  atoms a r e  broken up 51 

,GELADE - TEIE ULTIMATONS. 

SOLL?-EFJERGY - E A C T I O N S  
In those suns which ar0 EiiCmCljIm i n  the maco-enera chamels_, ---solar energy : 

l iberated by nuclear-reaction chains, C n r b o i x e n e r g y  catalyst) converts hydrogen 
i n t o  helium. 
When hydrogen is exhausted and gyavity contraction ensues, there 5 s  danger of colli 

About f i f t y  years ago this happened t o  the &ant nova of the  grea t  nebula %n ANDR@Ill 
This happened in f o r t y  minutes of Urantia t i m e o  The matbr continues t o  exist as 8: 

tensive clouds of nebular gases, This explains the ori,@n of many iPregular nebulae. 
such a s  the CRAB nebula --about nine hundred years ago. 

The internal temperature of the suns remains ttze same regardless of the f a l l  of 

I_---- 

t h e i r  e lectronic  and other ancestral  components- but 2 he suns AF33 NOT A B U  TO DE. 

Reduction of hydrogen content incmases the-luminosity of a sun. 

SUli STAEJLITY 
A sun's life becomes s tab le  after the maximum of in t e rna l  temperature is reached ai 

the subatomic energies begin t o  be released. Sun stabilityis wholly dependent on . 
eauilibrium between GRAVITY-HXiYP CONTZlUION-( trsnendous pressures counterbalanced 
high temperatwes) 
The i n t e r i o r  gas e l a s t i c i t y  of the suns upholds the overlying layers of varied matc 

ials, -and when GRAVITY and HEAT a r e  i n  equilibrium, -the weight of the outer maeC 
ials EXACTLY EQUALS the temperature of the underlying and i n t e r i o r  gases. 

O w  sun i s  NOW passing out of i ts  _sui EIILLZONTH E. 

Some variable s t a r s - in  or near the state of maxlmwll pulsation E z  PROCESS of 
of giving origin t o  systems. During sevem convulsive eruptbns-columns of' matter z 
thrown off and go i n t o  orbit by the gravity control of their SUnm &ny systems are 
formed l i k e  our own. 

near approach, 
matter . 
subsequently evolved i n t o  "WXLVE planets, 

form cloud-bound types of worlds-mch l i k e  Juf lbr  and Saturn. 

When our sun was i n  a sta te  of mighty pulsation the massive Angona system swung i n  

matter was disgorged,,became p e m n a n t l y  detacl 

Sometimes WHOLE planets, even $- or I/? of a sun is drawn off.  The MAJOR exkmsions 

The surface of ths  sun began t o  erupt streams-continuous sheets 
Final ly  a vast pinnacle 

6 9  ZIntro 
& #I 

#' 
93 eers and duly in i t ia ted .  

ORIGIN OF W T Z A  ---TEE ANDRONOVER M33JL.A 
Urantfa i s  of o r i g i n  in our sun. The nebula A N D R O I U ' O ~  was created by Force Organ 

The td r th  of our sun occurred i n  the second cycle of sun 
Andronover passed through the normal four  stages disprsion-$th from the l a s t .  

growth-8 t h e  primary (circular, gaseous, f l a t  whirling mass)-the secondary (sflra: 
the tertiary (contraction; f irst  sun dispersion-systems etc.) and QUARTAN-( second 
and l a s t  sun dispersion-giant s u n s ) .  

#-4 

655;#5 ORIGIN OF EONl~lATIA-TKE: l l " T I A  SOLAR S Y S m  

Our sun was a variable star-gvarying in bdghtness.) It captured some of the spa 
material  of the vh i t ing ;  Angona system, detaching "HlEE of the major planets of t h i  
system, -which injected new directional forces i n t o  OUR system,- retrograde motio 

Subsequent to the birth of the solar  system- a period of "ckbhishing so lar  as- 
6pr#6 - THE SOLtsR SYSTEM STAGE - 'I'm PlLA.NET FORKING ERA- 

' WrEPm@nt" enmedm For sQ0,OOO pars a e  gw1 continued ta pour forth diminishing 



5 

volumes of matter i n t o  surrounding space. ]But during these early tiLmes of errat.3-c 
arb5.t~-when these  meteors made a near approach t0 the sun, they were reeapbwed, 

friction-hich a c t s  as a braks on t h e i r  d a l  revolution-urztLl it f i n a l l y  
ceases, leaving one hemisphere always turned toward the  sun-as i l l u s t r a t e d  by 
Nercury-and-the moon. 
RE1 space t i d a l  frictions-: space is non-responsive t o  gravi ty ,  but it ACTS a s  

an equl l ibrant  on gyavity, Without the SPACE CUSI3ICM, explosive act ion would jerk 
surrounding space bodies. Space exer t s  an an t igrav i ty  influence upon plysical 
gravityt  it can neutralize gravi ty  action-even though it cannot delay it.(l25tNL) 
(Also see 133:#413-5) 
When our moon approaches 11,000 miles of the ear th ,  earth 's  gravi ty  w i l l  cause it 
to explode i n t o  snall par t ic les  which may assemble about the world as pings o f  
matter (much E k e  those of Saturn) o r  be drawn i n t o  the  ear th  as meteors, 

Planets nearest the sun were f irst  t o  have t h e i r  revolutions slowed doran by t i da l  

665t#2 THE W T I A  ATHOSPHERE 
Besides l i g h t ,  -vast so la r  energies pour i n  upon UyantLa embracing wave lengths 

The earth 's  atmosphere i s  a l l  but opaque t o  much of the so la r  radiation a t  the 
Xost of these shor t  wave lengths a m  

ranging both above and below the recognition range of human vision, 

extreme u l t r a - d o l e t  end of the spectrmm. 
absorbed by a layer  of OZOME.;..IO miles above the surface of the earth-and 
extends spaceward a b u t  10 miles-(iO miles i n  depth), 

winds and a i r  currents. 

half of a l l  our atmosphere i s  found i n  the first three miles, 
atmosphere is about 400 miles, 

' 

The lower 5 or 6 mfles of ear th 's  atmosphere is the  TROPOS-the regions of 

Mext above t h i s  the inner ionosphere? -and next; above fs t he  stratosphere. One 
The �BIGIIT of our 

Astronomic dust c lus te rs  characterize many regions throughout; remote space. In 
ear ly  times of universe na te r ia l lza t ion ,  space regions are interspersed w i t h  hiidro- 
gen clouds. Dust c lus te rs  a r e  built up in these hydrogen cloucis .then the atoms a m  
broken up, 

This  atom building, and atom disruption gives oflg3.n t o  flood t i des  of SXET-SPACE 
RAYS -of radfent energy-which the sun disperses. 'ioge%her bsig  these many rsadia- 
tions-is another space energy unknown on Urantia, 
These vas t  hydrogen clouds are as C O S l I C  (X-EXtCAL LABOfWTORI%S, -hnrborhg a l l  

phases of EVOLUNG energy and metamorphosing matter, 

Atom disruption also ocmrs a t  the nucleus of hydrogen masses. 

6681 THX CONTIhXNTAL DRIFT 

The earth 's  core became as dense and r i g i d  a s  steel-being subjected t o  ppessure 
of almost 25,000 tons t o  the sauare inch, and ow3& t o  the enormous gravi ty  presstnre 
it was, and s t i l l  is- very hot i n  the deep i n t e r i o r ,  
In te rna l ly  the ear th 's  temperature is s l igh t ly  above the surface temperature of the 
sun, The outer 1000 miles of t h e  ear th 's  mass is composed of d i f f e ren t  Hnds  
rock. Underneath a re  the denser and heavier metal l ic  elements. Early in preatmosph- 
e r i c  ages-the earth was so nearly f l u i d  i n  i t s  molten and highly heated state- 
(being a par t  of the sun-where it came from) t h a t  the heavier matals sank deep 
i n t o  the in te r ior .  Those near the surface a re  the  exudate of ancient volcanoes, 
l a t e r  lava flows, and the more recent meteoric deposits, 

more dense than land masse8. 
bottoms a re  of lava heavier than the granite of land masses. 

Ihe lava layers  of the earth 's  c rus t ,  when cooled, form granits. Sea 'bo~toma are 
Sea This i s  w h a t  keeps oontinents ABOlQ3 water, 

Georgia Gecht 
Q68 22x1 St reo t  



APPENIlIX 

Following a re  a f e w  a r M t r a r i l g  
in the f i e l d  of astronomy which 

chosen def in i t ions  of names and expmssions commonly use( 
a r e  helpful t o  beginners i n  the study of c e l e s t i a l  M e :  

ASTRONOMY i s  the science of the position, motion, consti tution, h i s to ry  and dest iny of 
c e l s s t f a l  bodies, 
never dona, New dfscovelries a r e  constantlyopedngupand immense labors  remain t o  be pel"- 
f omed , 

BTNARY STAXS a re  two close, s t a r s  held together by a gravi ta t ional  force  and revolving l ikc 
a dumbbell about a common gravi ty  center. (The center is closer to t he  more massive star: 
CEPHEIDr a s t a r ,  the  brtghtness of which varies peayiodically. The periods pange from 

seveyal hours t o  50 days. There a re  TIIRE33 kindst Cepheid I stars are about l ' i 5  magdtude 
M g h t e r  than Cspheids X I .  The vazriation periods range from I .5 t o  LtO days, 
kype--cal led RR Lyrae varhbles- a r e  cepheids of very short  period--29 horns or  less. 
- COMET: ( a )  consists of a head, usually globular, (cal led Coma)-a nebulous mass surromdk 

the nucleus of a comet. 

It i s  t h e  nature of t h i s  s c i e n t i f i c  investigation-that Its work I s  

The th i rd  

(b) the nucleus is small but much brlghter than the rest of t he  head, 
(c)  it has a tail tha t  has the appearance of streaming from the Qom. 

It appears as a large j l lumimtsd mqonlike disk,  v i s ib l e  i n  day1ight;;moving about the SI 

5x1 +n elongated el l ipse.  
fomn i t s  tail which d i s s a p t e s  l i k e  smoke i n t o  space. It m y  also 
s p l i t  i n t o  two or more parts, After several  score, o r  a hundred. 
psrihslion passages, the  comet exhausts i t s  vo la t i l e  and jncandes 
cent mterial,-becoming a swam of meteoroids-roaming i n  spaca 
supply-ing the  ear th  intermit tent ly  with meteot9.c showers. 

I_- From the Urantia _I Book: Many comets a r e  unestablished wild o f f spdng  
of ths solar mother wheels, b e h g  gradually bpought under control by 
the  cent ra l  governing sun, Comets a l so  have numerous other origins. 

A comet's tail poin-b AWAY from the sun-because of the e l e c t d c a l  
reaction of i t s  h igh ly  expmded gases, and because of the ac tua l  p~essuse 

Each time a comet passes the  sun, some of 

o f  I;6GMT- and other energies emanating from the  sun. (1731 4) 
This phenomenon const i tutes  one of the posit ive PROOFS of the r e a l i t g  of l i g h t  and I t s  

assocfated energies. It demonstrates t ha t  L I G H "  HAS W G I I T ,  -light i s  a r sa l  substance. 
(Halley's comet t h a t  passed near Urantia i n  1910 w i l l  again appear in 1985). 

CONJUNCTION: an apparent 'line-up* of the sun, ear th ,  -and a planet, (hnferiop conjunctic 
5s  when t h e  planet i s  EZTWBl? the ear th  and the  sun). 

s t e l l a r  heavens, a group of stars apparently close togethes. 
constellation may be great  distances apart  and moving in differrent d i rec t fons-one  f r 0 m  
the  other,  
- DOPEER EFFECT: the e f fec t  i s  a change i n  frequency of l i g h t  due t o  r e l a t ive  motion betwec 
the observer and the source of l i gh t .  The spectrum of an approachinq source of 'light has 
all. i t s  wave lengths shortened. 
EQUATORr an imaginary great  c i r c l e  on the ear th 's  surface-everywhere equally d i s t an t  frc 
t h e  two poles dividing the ear th 's  surface i n t o  Northern and Southern Hemispheres, It i s  
also known a s  the "celestial equator", so cal led because a t  the points where it intercept ,  
t h e  Ec l ip t ic  it equalizes the whole world i n  l i g h t  and darkness. 
ECLIPTIC: -the groat c i r c l e  on the ear th  (o r  ally c e l e s t i a l  sphere) which i s  the, apparent 

CONSTEZLATION; EL group of stars- or ig ina l ly  cal led "fixed starsn-a &vision of the  
Actually, the stars of a 

M0D"TB-N ASTRONOM REXoGrUlZES 88 such groups (constellations).  

path described by the  sun around the earth,  -or as seen from the sun. It is shown on a 
t e r r e s t r i a l  globe as a great  c i r c l e  making an angle of about 23* V d t h  t h e  e&~th*s 



equator, -used for solving astronomical problems. 
EQUINOX; one of the two points of intersect ion between the e c l i p t i c  and the  c e l e s t i a l  eqm 

When the sun ID a t  one of these two points every year-(on or  about Harch 21st- the tor, 
vernal equinox- and September 23sd-autumnal equinox) the  length of day and night are 
equal everywhere on e a d h .  

EVENING STAR8 this i s  rJoT a star- it 5.5 a planet; especial ly  Xercury, o r  Venus, when see 
in the  western skg j u s t  a f t e r  sunset, 

MORNING STARt this i s  a planet,  NOT a star, --Mercury, when seen in the eastern sky just 
bef o m  sunrise . 

GALAXT%,St a large community of s t a r s  i n  space. Galaxies contain b i l l i ons  of starsI Nany az 
shaped i n  the  form of a sp i ra l .  Sometimes they are referred t o  as ''island 
meaning it i s  interspersed i d t h  iS18nd5 of stars; and sometbres they are said t o  be n Z x t z  
galact ic  Nebulae"--in sp i te  of the  f a c t  that they a re  g a l a x b s  of stars-and nebule 

Note: the  Urantia book tells us t ha t  galaxies a re  individual grmps-composed crf _I VAS1 
numbers of spiyal  anf other  nebulaeo "Our E i l k y  Yay should be regarded as  imzdivjl 
ual aggregations of matter-the same as other sepayate nebug-ae--"m regions e x h  
nsl t o  t h e  mlky Way. (170r2,3) 

Classification of Gd.axies: 
I r regular ;  these galaxies have no simple geometric form or cleap design, m c a l  
af these a re  t h e  Xigellanic Clouds, 
Elliptical; they t ake  on the  shape of f la t tened  disks, No s p i r a l  arms a r e  discern- 
fble. About 255 of a l l  ga laAes  are i n  this group. 
S P ~ ~ a l S ~  typical  of these a r e  the plflky Way and Andromeda1 

a. Normal spirals-the two arms begin spimlkng upon co;nlng out of the CORE of 

b. Sarrsd spiralsr the  two arms extend s t r a igh t  out  and begin t o  spiral at the  

The Local Group of Galafiest these include the galaxles t h a t  a r e  c loser  t b in  t w o  
mil l ion l i g h t  years, of which there a r e  th i r teen  -in additLon t o  our g a l a r j  and 
the  two Efagellanic Clouds. ar0 
only a minute f rac t ion  of a l l  sdst ing  is land universas. 

the galaxy, 

end of the  extension, 

The sixteen galaxies t h a t  form the nLOCAL GROUP' 

GFtEXTIJESS OF TI% 200" BXLESCOFE -a t  Palomar Observatory near San Megot its  powers are 
enormous. 
trates TXICE a s  f a r  i n t o  s w c e  (a distance of 2000 million l i g h t  years) -as the 100' 
telescope a t  Plt, Wilson. 

one yearno-approximately 6 t r i l l i o n  miles. 

With i t s  a id ,  one can see a candlelight a t  a distance of 10,000 miles, It pnc 

LIGHT YEAR: i s  a anit of distance, not of tine, It is the disbnce that l i g h t  t r ave l s  ien . 

MAGIZLAKTC CLOUDS: 
hrmr the galaxy nearest  our own i s  the LARGE Magellanic Cloud-less than l50,OOO 
l i g h t  years away-visible t o  the unaided eye-in the constel la t ion "Doz*ado". P t  is 
isregulw e l l i p t i c  shaped. It contains almost 1500 Cepheid variables,  -and the  Groat 
Looped Nebula-called 30 Doradus-which is the  l a rges t  known gaseous nebula-much 
l a rge r  than Orion. 

a nebula. I T  I S  A GALAXY- a 
large i s land  consisting of l i g h t  emitting stars, globular star c lus te rs ,  diffuse nebulr 
and a l l  other e n t i t i e s  found i n  our own galaxy, 
s_l S W L L  Magellanic Cloud i s  s l i g h t l y  f a r the r  distance than the  Large Cloud; is v i s ib le  t c  
t h e  naked eye, i n  the  constellation of TUCANA. It is about half the s i z e  of the Large 
Magellanic: Cloud . 

%th the Large rand the  Small clsudzs a re  often regarded as  satel1Etes sf o ~ %  gahxy,  
the &lkv Mav. 

The Large Yagellanic Cloud is a cloud, and i s  



- -  
--. 

M A G " U E I  c lass i f ica t ion  of stars aceoxling t o  t h e i r  brightness. Star bfightness i s  meas- 
l4zdmum magnitude (br ightest  stars) are desifpated bsp m d  i n  steps,  called magnitudes. 

I_ small numbers, and dimming t o  the f a i n t e s t  a t  approxbately 21.0 
Some stars are ac tua l ly  bright but appear f a i n t  because of t h e i r  @Peat diSbnce.  

Calculations a re  lased on the psychophysic 
law formulated by FECHNER i n  1859-for 
determining the  re la t ion  btween apparent 
magnitude and apparent brightness. 
The Geman astronomer &GdLAMDL? (1799-18; 
and associates p rep red  a great s t a r  c a b :  
by using this method. 
The bare eye can see s t a r s  as f a i n t  as  the 
6th magnitude. 

br ightest  

b MBULAEr 
A DIFFUSE nebula is a clond cmsest ing of 8~ raixture of dust  and gases,The H g h t  by w h i t  

it i s  seen Ls due t o  a s t a r  in i t s  center or  i n  i t s  immediate neighborhood. 
A PIANETA!!Y nebula is a slowly expanding she l l  of gas expelled from a hot dylng star,TI 

star causes the nebula t o  shine by FLOUR3SmSE. 
30,000 years before they dissapate i n t o  space and become invisible. (They are not r e l a b c  
t o  planets but resemble a planet i n  shape). 

Planetaly neberla w i l l  l a s t  only about 
- 

A SPLRAL nebula is a galaxy of stars (NOT a nebula) -in the  form of a spiral. 

- M"AI i s  a s t a r  that suddenly increases grea t ly  i n  brightness. The star quite  suddenly 
sheds i t s  whole surface, wMch forms an ever-expanding s h e l l  surrounding the star, The 
major part of t h s  increase i n  brightness i s  due t o  the large surface exposed by t h a t  she1 
Later the  ejected material  becomes too r a r i f i e d  and ceases t o  shine. LZttXe is known of 

the pre-nova stage of these exploding stars. 

F%XLHZUOMt i s  t h a t  p i n t  I_ of the orbit of a planet, o r  comet, whrch is nearest t o  the su1- 
(opposed t o  aphelion-the most d i s tan t  point from t h e  sun) . 

PROiYINENCEz when the  he9ght of a disturbance exceeds 15,000 miles above the  surface of tl 

They are descdbed as t h i n  sheets 01 
a t  other 'ciwes 

b 

ir 

chromosphere, -it i s  called a PRODll%?E3CE. 
and may persist f o r  several days t o  several  months. 
orange colored flame-standing on edge-resembling a feathery structure;  
-gigantic t r ees ,  -moving st a colossal speed, 
Prorolnances can reach heights of half a milliom miles and more: they have exceeded the 
dkams-ter of the sun approldmately by a n i l l i o n  miles, 

These often occur i n  the regions of sunspots 

v 

RADIO ASTROEOEY; the branch of astyonomy t h a t  deals  with the  electromagnetic waves emittec 
by various c e l e s t i a l  bodies a s  w e l l  as the  t h e o w  of t h e i r  emission. 

RADIO TELFSCOPEi an instrument used f o r  examination of c e l e s t i a l  objects by means of the 
radio waves emLttod by these objects,  

WKRX DWARFSt are stars of extremely l o w  luminosity, 

U 

due t o  lack of WSS. They compare 
well i n  this respect with the mass of our sun, 
small size (ie:volume) , Stars  with fa i r - s ize  mass (-ioi.amounts) -and small volume-(sii 
-have high values of DENSITY. ( A  tablespoon of matter of a white dwarf would weigh M: 

sun density ( b 5 9 t W )  ( pg. 3 i n  t h i s  paper) REr"atom3.c molecular relationships" and "densil 

ZODIACi a belt i n  the sky containing 12 constellations.  The sun, moon, and planets appear 
t r ave l  wlth5n t h a t  belt. The s c l i p t f c  divfdes it i n  two. 

Their f a i n t  luminosity i s  due t o  t h e i r  

L This brinas us face t o  face with the theories  re la ted t o  us i n  the Urantia Book -on 

(Also REr"white dwarfs" 4641#8t,2) 

Georgia Geaht 
c?nn+n M-V.4 -.. n-94 c v 
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-(so Asoendbg from th surfabe of the esrth the temperature 
steadily falls for 8 or 8 miles-until it reaches 7O"bela 
F. where it remains constant i n  the realm of the stratospl 

v 

(2. The troposphere 5s the region of wind and air  ourrents i 

($, One half (9) of all the earth's atmosphere i s  found in 1 

The planetary atmosphere filters through t o  the earth a1 
(665 

provide weather phenomena (6661 3) 
00 

4 first 3 miles. (66683) 

one 2-billlonth of the sun's total light emanation. 



SUN OBSERVATIONS 

h- 1. SUN SPOTS: dark and semi-dark areas  t h a t  appear on t h e  sun, -from 20,000 miles across ta 
t i m ~ s  the  surface of the  ea r th ,  - tha t  l a s t  from about four days t o  100 days, Each spot  i 
center  cf a magnetic f i e ld .  They resemble tornadoes. Astronomers call thorn "respiratory 
heaves'! They sppear every 113 years, If several ,  they are referred t o  as "sunspot groups 

2, - UMERA: sunspots cons is t  of ThD gigant ic  portions that differ i n  darkness, The central pa 
i s  the umbra, -the darker portion. 
P,TS1MBRAr svrrounds the  umbra. It is the semi-pr ton, Thsir  diameters are hundreds of 
thomands of miles , 

3. PilOTOSFSEREr t h e  sphere of l i g h t ;  the  luminous e n v e l o p  of the  sun i n  w h i c h  stuil lght has 
or ig in  , 

4. SOLM ATMOSPH?BE t three layers .  . . . . 
(I)  CARONA! the upper-most (outermost) visible t o  the  naked eye during a btal eclipse. 
Resembles a pearly-gray halo of intricate design, vas t ly  lapger than the  two layers hens 
it., -4 million miles thick, A t  sunspot MKCIMJll - feu rays protrude, A t  sunspot EIIKIMUEl : 
5 s  elongated and circular. Enormous streamers radiate .  
(2) CRROFIOSF'�WEr the middle layer, A b u t  6000 miles thick. This is t he  COLOR sphere-a 4 

bright  orange color,  
(3) RFVERSIIIG LAYER; tho lower ( inner)  layw; 1000 miles thick. f i t e r i a l l y  a f f ec t s  t he  Qi 

of H g h t  given off by the  photosphere, -it removes some of the  components. It l ies Irnmed: 
above the  photosphere . 

5. PROPlINENES;  when heights of disturbances of gaseous material on the  sun exceeds i f i ,OOO 1 

above the  chromosphere, it i s  called a Hprominencen. They often occur i n  the regions of I 

spots -and prsist from several days t o  a few months. Described as t h i n  sheets  of orangc 
colored flame standing on edge, a t  times resembling a fea thegr  structure; -at other  time: 
a gigant ic  tree, They have formidable dimensions, average 40,000 miles, -and cross  s e c t  
of 10,000 t i m e s  1 nrillion miles. 

6 .  SOLAR F L W :  extremely br ight  clouds which appear from t i n e  t o  time BEOVX the  chronosphc 
differing from the  g rea t  prodnences i n  b r i l l i ance ,  s i z e ,  and duration, They are the bi 
est spats on the  sun; they develop and dissappesr ra@dly-reaching intense brightness i 
10  o r  15 minutes, and fade within several  hours. 

7. FACULAE: It i s  hlieved that  faculae are clouds of s o l a r  matter t h a t  are thrown up by thc 
and stay above the surface f o r  brief periods of time. 

8 ,  GRANULATIONS: The photosphere is not uniformly bright ,  but "speckled" or  marked by gram: 
with diameters hundreds of miles long. They are l?OT fixed, but are changing constant ly  j_l 
and s t ruc ture .  GRANULES probably cover the  whole area of t he  photosphere. 

The surface of the sun is NOT static, ,  motions i n  the  photosphere resemble waves in t2 
ocean DURING A HURRICANE. 
tlnuously i n  the photosphere. /It is l i k e l y  t h a t  granulations, sunspots and facnlae-am 
caused by swirling, chaotic currents  of gas. 

9, IOROSPKERE: a region of e l e c t r l c a l l y  charged (ionized) a i r  beginning about 25 ndles  abovt 
surface of the  ear th  by means of which radio waves are transmitted t o  g rea t  distances.  3 
includes several LAPERS (D,E,Fl,F2 layers )  t h a t  vary in height and ion iza t ion  with the  sc 
and t ime of day. These air particles i n  the ionosphere are maintained (ionized) by t he  ul 
v i o l e t  rays from the  sun (and t o  a less extent  by charged pa r t i c l e s  from the  sun), Our 1 
SPHERE a c t s  as a mirror r e f l ec t ing  radio waves back t o  earth-all around the globe, 

10 SPECTRUM: a s e r i e s  of images formed when a beam of rad ian t  energyis  subjected t o  disperi 
and then brought t o  focus -so that the  component waves are arranged i n  the  order  of the3.z 
wave lengths,  

11 S ~ ~ ~ I ' S R A M t  (introduced by George E l l e r y  Hale, 1890) an instrument nsed f o r  obserd 
-at, u Z - ' s  disk. (Helio=means the  sun), Astronomers can obtain t he  d i s t r ibu t ion  of any elf 
on the disk of the  sun-such as hydrogen, o m e n ,  calcium, or other  elements on the  sola 
surface facing t he  earth. 

11.FLUORJ3SCENCEt t h e  property of emitting rad ia t ion  a s  a result of, and o n l g  during t h e  absc 
t ion  of radiat ion from some other  source 

12 ~ A M E T E R  OF SUNt s l i g h t l y  less than one nrilllon miles, / The average distance of t he  eaz 
from the  sun is 93 mil l ion mfles; -less i n  January than i n  July by 3 mil l ion miles. 

Peb. l 9 & G e o r g i a  GE 
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The granules am believed t o  be c r e s t s  of waves moving about 

ir 



Meteoroids are t iny solid objects, the sirte of sand particles, traversing through space 
mostly along orbits fomerly occupied ky COXE2S. 

It is  believed that many of these meteraids a m  the remnants of eonnets tha t  have l o s t  a 
great deal of their  mass on succesrsive passages near the sun (perihelion), the grad ta t ion  
attraction of the remaining mass being too  weak t o  keep the particles together. Soon af'tei 
the *demisen of the comet, the particles form a closely packed group, -well described a s  c 
'FLYING GRAVQ, PILE"; -such a group is known as  a "SWARMn. wfth time there i s  a great dec 
of scattering-both along the e l l i p t i ca l  orbi t  -and sideways. An elongated pile of rmcl 
particles, is known as a usTFf&W. 

The earth, moving along its orbit ,  is contixiuously c6lliding wlth solse of these scattern 
solid particles, the vast majority of which do not survive the clash. 
earth's atmosphere a t  a f a i r l y  great speed ('200 mile8 per set.), they are incinerated Isg 4 
w h i t e  heat produced by the compression of the air in front of the object, - a n d  the Pric 
ion between the a i r  and the  sides of the meteraid. Xeteroids f irst  appear a t  heights of 60 
90 miles; most vanish a t  heights of 30 to 9 miles. 

The l igh t  phenolasnon which results f'rom the entry into the earth's atnosphere of the me' 
eoroid is called "meteor" or nshooting staru. Shooting s tars  are extremely uOmmont the nw 
of those ds5Ble each day I s  approldmsstely 20 million; the mber of fa inter  meteors that 
be observed only with the aid of a telescope is thought t0 be between 5 and 10 bi l l ion.  

The dust resulting from the incineration settles slowly towards the earth, INCFGXSING TI 
EUSS of our planet annually by hundreds of tons. 

Upon entering the 

(see U.B, 563rf3:2,3) 

(see U.B. ref. 69312,3) 

Intersectional 
of cthe orb i t s  

mi+- Gram pile V r t h ' s  
orbi t  

Midnight 
Head I 

S&S* 

Occasionally a large meteoroid collides w i t h  the earth's atmosphere and survives the trei 
dons heat engendered in its passage. Such a meteoroid i s  called a WETEDRITEH'. Many are on 
h ib i t  i n  museums, -several f ee t  i n  EBCH dimension. On June 30, 1908 a gigantic meteorite j 

in Rme;usta (northern) Siberia with immense damage t o  forestland. It weighed 40,000tons. 
Another gigantic meteorite l e f t  its imprint i n  the desert of M.E. Arfsona near Canyon Mab: 
The c ter formed by the impact i s  M O O  ft.  across surrounded by a r l m  which stands 140 ft, 
above the surface. The bottom of the crater is nearly 600 feet  below the rim. Geological. el 
mates indicate that  t h i s  one occurred th i r ty  or  forty thousand years ago. Also on March 31 
1965 "fire bombM fell i n  the snow i n  Revelstoke, British Colmbia, Canada. 

Tui e as  many meteors can be seen i n  the hours between midnight and &se than before I 
night because the observer is on the front side of t h e  earth as it moves along its orbit ,  
he ca see BOTH-meteors that  are "overtaken" the earth, -and those that  are met "head- 

En0 ous increase of meteors occurs when the earth goes through a "SWARMw or a "STREAM". 
l a w e  number of a s i b l e  meteors is called a WETEOFUC SHOWERn. Meteoric showers are nnuch I 

Georgia Gech. 

dramatie when the earth goes through a swarm (flying gravel pile) than. through a stream. I 
a meteoric shower, due to a swarm, BX'H the earth and the svam must be a t  the point of in' 
section AT TfB SAHE TIME, 
(The above was taken from "Astronomy Bade Simple" WLDegantScience DepttStab Univ. 8.' 
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