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I t ' s  r e a d y !  T h e  { i r s t  e d i t i o n  o f  T h e  s c i e n c e  c o n t $ n t  o f  r t gU r a n t i g  B m o k  i s  a v a i l a b t e  f r o m !
The  Bro the rhood  o f  Han  L ib ra ry
F0 Bo>r I.  EF
l" lason Ci tyn IA 804() l

T h e  b o o k l e t  i s  a  c o l l e c t i o n  o f  a r t i c l e s
t h e  s c i e n t i f i c  c o n c e p t s  i n  T h € .  U r a n t i a
wae  done  by  Dr .  l o len  G las r i oun  bu r t  t he re
F r a n k  W r i g h t n  D r .  H a t t  N e i b a u r  a n d  D i c k

r e l a t i n g  h u m a n  s c i e n c e  t o
Bon&. ,  l " lost  o f  the wr i t ing

a r e  g e v e r a l  a r t i c l e s  b y
B a i n .  T h e  b o o k l e t e  a r e

a  s m a l l  d o n a t i o n  f o r
f  r ee ,  b r - r t  I ' , n  sL r re  BHOL wou ld  app rec ia te
pos tage ,

I t  appears  tha t  Cosmic  Re$ lec t j onq -and
h o m e .  s i n c e  I " m  i n  t l l e  5 o b  m a r k e t .  I
a# ter I re-gett I  e. A4A_,\X.LI
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B i  g  Bang ,  B i  g  B l  u rnde r?

T h e y ' r e  c h i p p i n g  a w 6 y  a t  t h e  B i g  B a n g  t h e o r y  a g a i n ,  T h e  g a n g  o ff i v e  i c o n o c l a s t s - c h i p  A r p ,  . I a y a n t  w a i t i k a r I  G e o f { r y  B u r b r i d g e .
F red  Hoy le "  and  Chandra  N ick ramas inge -met  i n  l 9?Cr  fo  , * *  i i * - i " ;Vholes they co l r rd  punch in  the theory,  vou may remember FredHoyle,  He was one of  the rnaSor proponents of  the s teady s tateu n i v e r E e  t h e o r y  i n  t h e  l g E o ' l  a n d  6 b " s ,  T h e  t h e o r y - = t " t * o  t h a tthe  r - rn i ve rse  was  con t i nu ra l l y  E row ing  due  to  the .pp " " r "n . *  o f  newmas*  i n  sFace .  Th ie  concep t  was  re f t  i n  t he  dus t  Ly  the  B ig  Bangt h e o r y ,  A n o t h e r  o f  t h e  f i v e r . c h i p  A r p r  h a s  b e e n  a n n o y i n g  t h e  B i qBang  be l i eve rE  by  po in t i ng  o r - r t  wha t  rp i r " r  t o  be  so rne  as t rono rn i ca lanoma l ies  tha t  b r i ng  i n to  qu res t i on  so rne  o f  t he  aEsur r t t i o r *
su tppo r t i ng  the  B ig  Bang  theo ry .  Rock ing  the  es tab l i shmen t  boa t  i sa  good  y ray  to  . l ose  f  und ing  .and  to .  f  i nd  _you r rse r f  t r ead ing  wa te r r  aBl " l r '  A rp  once  d i scove red .  Fo r tuna te ty  +6 r  sc ience  and  the  wor ld .
l h e r e  a r E  F e o p l e  w i l l i n g  t o  p a y  t h e  p r i c e  t o  f u r t h e r  t h e  c a u s e  o ft r u t h .

i t s  e d i t o r - w i l l  h a v e  a  n e w
i n t e n d  t o  k e e p  C R  g o i n g

t h e  e v i d e n c e  f o r  a n d
e v i d e n c e  i E  a s  f o l l o w g ;

I n  a  r e c e n t  a r t i c l e ( 1 ) .  N a r l i k a r  l i s t e d
a g a i n s t  t h e  B i g  B a n g  t h e o r y ,  T h e  ' , f o r , ,

1 '  A l e x a n d e r  F r i e d m a n  u t g e d  E i n s t e i n " s  e q u a t i o n e  t o  p r e d i c t  t h a t
t h e  u r n i v e r s e  i s  e x p a n d i n g .  I n  t h e  1 9 3 C t ' s r  E d w i n  H u r b b l , e  n o t i c e d

f ,



t h a t  t h e  f q r t h e r  a  g a r a > r y  
1 . =  f  r o r n  u s r  t h e  g r e a t e r  i s  i t E  r e d -s h i ' f t ,  H e  c o n c l u r d e d  t h a t  t h e  + a r t n e r  a w a y  f r o r n  u r s  a  g a r a > r y  i s ,t h e  f  a s t e r  i  t  i  s  r e c e d i  n g  a w a y  f  r o r n  u r s .  T h e r e { o r e r  t h e  u r n i  v e r s ea p p e a r s  t n  b e .  e : r p a n d i n g ,  I . f  t h i s  e x p a n s i o n  i g  r u r n  b a c k w a r d s  i tw o r - r l d  a p p e a r .  t o .  c o n v e r g *  t - o  a  p o i n t n ' h * r , a *  i t  a p p e a r s  t o  t h ea s t r o n o r n e r s  t h a t  t h e  u r n i  v e r e e  s t a r t e d  a s  e  p o i  n t  o f  i  n {  i  n i  t e, n a s s  t h a t  e x p l o d e d  o u r t  i n  e v * r y  d l r e c t i o n ,  t h e  B i g  E a n g .

? ' '  I n  t h e  m i  d ' - 1 9 4 o ' s .  G e a r g e  G a r n o w  a n d  s e v e r a l  o t h e r g  p r e d i  c t e dt h a t  t h e r e  s h o u r r  d  b e  a  u r n i  f  o r m  f  i  e l  d  o f  m i  c r o w a v e  r a d i  a t i  o nt h r o u r g h o u r t  t h e  u r n i v e r g e  t h a t  i s 3  i  r * r r , * n t  o f  t h e  E r i g  B a n g ,  T h i sf i e l d  w a s  f o u n d  i n  r g 6 g  b y  A r n a  p e n r i a s  a n d  R o b e r t  w i r s o n  a n dh a s  b e e n  e > r p r o r e d  i n  d e t a i l  r e c e n i r v - l v  t h e  E B B H  s a t e r I i t e ,

s -  S c i e n t i s t s  h a v e  d e t e r r n i n e d  t h a t  a  n l r m b e r  o f  e l e m e n t s  i nc e r t a i n  a m o l r n t s  s h o u l d  h a v e  b e e n  L e f t  o v e n  f r o m  t h e  B i g  B a n g ,A s t r o n o r n e r g '  s p e c t r o s c o p i c  s t u r d i * = - o i  t h e  l i q h t  f  r o m  s t a r s  a n r ,g a l a x i e s  h a v e  c o n { i r m e d  t h e  e x i s t e n c e  o f  t h e s e  e r e m e n t s  a n dt h e i  r  a m o u r n t s ,

W i t h  g u c h  s t r o n g  c o n f  i r m a t i o n n  y o L l  w o r - r l d  s u p p o s e  t h e  t h e o r y  i si r n p r e g n a b l e ,  c a r v e d  i n  s t o n e .  F o r t u n a t e r y ,  t h e r e  a l w a y s  s e e m  t o  b ep e o p l e  s u c h  a s  E h i p  A r p  a n d  h i s  f o u r r  c o l l e a g u e s  w h o  r e f u s e  t o  p u r tc l n  w o o l  s u t i t g i  a n d  j o i n  t h e  f l o c k .  S c i e n t i f i c  t h e o r i e e  a r e n " tv a l i d a t e d  b y  o b s e r v a t i o n  a l o n e ;  t h e  c r i t i c s  o f  "  i f , " " r y  a r e  i t s' f  i  n a l  v a l  i  d a t o r s - o r  i  t e  d e s t r o y e r s .

:1H.f f :*?"0 
hi  s cot  I  easLres have been i  nvest i  sat i  ns the f  ot  t  owi ns

l "  S u r a s a r s ,  d i s c o v e r e d  i n  r g 6 s p  h a v e  r e d s h i { t s  t h a t  i n d i c a t et h e y  a r e  v * r y  d i s t a n t r  b u t  s e ' r e r a r  a p p e a r  t o  b e  l i n k e d  t og a l a > r i e e  t h a t  h a v e  m u c h  s m a r l e r  r e o s h i + t s ,  T h i s  w o u r r d  s e e m  t oshow tha t  t heee  ga la> r ies  a re  much  c rose r  t o  us  than  the  qL lasa rgt h e y  a r e  t i n l t e d  t o !  A r F  s p e c u r r a t e E  t h a t  p a r t  o f  t h e  q r r a s a r , Eredsh i f t  r ney  be  d r re  to  someth ing  o the r  t han  the i r  speed  awayf r o m  u t s '  I f  t r u t e "  t h i e  w o u l d  i n v a l i d a t e  r e d s h i f t  a s  a  r e l i a b l eind i ca to r  o f  d i s tance  o r  o f  . t he  "p " "J - .o+  recesE ion  ;+ - . r '  ; ; ; ; ; ; ;g a l a x y '  N o  c a l c u r l a t i o n  c o u r r d  b e  m a d e  r e g a r d i n g  t h e  a g e  o f  t h eun ive rse  un less  the  pe rcen tage  o f  reoeh i f t  d r - re  so re l y  t o  thega laxy ' s  speed  aw*y  f rom us  w* re  known ,  I+  i t  t u rned  o * t  t ha ton l y  pa r t r  eF  noner  o f  t he  redsh i { t  we re  d r - re  to  the  speed  o fr e c e s s i o n ,  t h e  B i g  E a n g  t h e o r y  w o u l A " U e  i n  j e o p a r d y ,

2.  The cos.n ic  microwave bacl rgrournd has been measured veryacc l r ra te l y  by  the  t roBE sa te r l i t e .  I t  wes  e l rpec ted  tha t  t herad i  a t i  on  wou t l  d  show sma l  I  va r i  a t i  ons  tha t  wour l  d  i  nd i  ca te  theear l  y  f  ormat i  on of  ga l  a>l  i  es.  No surch var i  a t i  on has yet  beenf  ou rnd ,  Ag t rono rn*Fs  a re  hav i  ng  a  d i  f  f  i  cu r l  t  t i  me  e> lp r  a i  n i  ng  hnwg a l a > : i e s  c o u r r d  h a v e  f  o r r n e d  f  r o r n  a  u n i f  o r m  r i g  B a n g ,  A f  t e r  a r r .i f  t h e  m a t e r i a r  f  r o r n  t h e  B i g  B a n g  w e r e  a r r  e x p a n d i n g  o u r t w a r du n i f o r m r y ,  w h y  w o u r l d  i t  s u r d d e n l v - u e g i n  t o  c r u r m p  t o g e t h e r ?

3 -  I n  a  r e c e n t  a r t i c r e ( ? ) .  c h i p  A r p  p o i n t e d  o u t  a n o t h e r  p r o b r e m

z ,



w i t h  t h e  r e d s h i { t  - c o n c e p t  w h i c h  c o u l d  a l s o  c a s t  d o L r b t s  o n  t h eB i g  B a n g  t h e o r y .  A  c e r t a i n .  t y p e  o f  g a l a x y n  a s  j r _ r d g e d  b y  t h er e d s h i f t  c r i t e r i a "  a p F e a r B  t o  b e  l a r f e r  i n  s i r e - t h i  f u r r t h e r  6 w a yi t  i s .  Th i s  see rns  to  f l y  i n  t he  face  o+  ou r  c ' rnmon  EFFrsEre s p e c i a t l y  s i n c e  i t  d o e s n ' t  s e e m  t o - i p p r y  t o  o t h e r  g a l a c t i c
t y p F s '  I f  h o w e v e n "  p a r t  o f  a  g a l a x y " s  r e d s h i f t  i s  d u r e  t o  c a r r s e so t h e r  t h e n  t h e - s p e e d  i t  i :  f r y i n g  a w a y  f r o m  u s .  i t  m a y  n o t  b eany  l a rge r  t han  the  sa rne  t ype  ga ia> r ieE  c rose r  t o  us .  Bncea g a i n '  a s i  i n  t h e  c a s e  o f . t h e  q r , * r " r  p r e b t e m  a l r e a d y  m e n t i o n e d .i f  r e d s h i f t  i s  n o t  a  r e l i a b l e  t o o l  t o  d e t e r m i n e  a  g a l a x y , e  s p e e do f  recess ion .  t he  B ig  Bang  theo ry  i s  s tand ing  on  q i r i cksand .

There  a re  a  {e ra  e the r  p rob lems  wor th  no t i ng .  By  check ing  the
e l ,emen ts  and  the i r  amoun ts  i n  t he  g lobu la r  c l , r - r s tens  o f  s ta rs
a round  the  I ' l i l k y  Nay  ga laxy r  as t rono rne rs  have  dec ided  tha t  t hese
cl  u ts ters  are about t  15 b i  t  I  i  on years o l  d ,  Dependi  ng on the va l  l re  ofHr - rbb le 'B  cons tan t ,  as t ron t r rne rs  p race  the  age  o f  t he  un i ve ; . se  a t
f rom l c t  t o  2o  b i l l i on  yea rg .  HoEt  as t ronomerg  co rnp romise  and
a c c e p t  a n  a g e  o f  l 5  b i l l i o n  y e a r s ,  B y  a c c e p t i n g  t h a t  B g e r  t h e
as t ronomerg  a re  say ing  tha t  t he  M i t ky  | ^ |ay ' s  g l6bu r ra r  c lus te rs
fo rmed  a t  t he  t ime  o f  t he  B lg  Bang ,  I  wonder  how many  as t ronomersa r e  c o r n { o r t a b l e  w i t h  t h i e  c o n c l u r s i o n ?  S i n c e  t h e y  c " n " t - i i g " i ; - " " t
how ga la : r i es  fo rmed  anyhow.  penhapa  g lobu la r  c lus te rE  popp ing  i n to
ex iE tence  5 r - r s t  a f te r  t he  B ig  Bang  ign " t  a  p rob lem {o r  t hem,

Ano the r  recen t  B ig  Bang  re ra ted  hypo thes ie  may  be  i n  t re l rb le .
Becau tse  the re  i  en ' t  eno l rgh  v i  s i  b l  e  rna t te r  t o  exp la i  n  th ; - ; i  u rnp i  nq
toge the r  o f  ma te r i a l  t o  f o rm ga lax ies ,  Eo rne  as t ronomers  have
theo r i zed  a  l a rge  amoun t  o f  ' , da rk  ma t ie r ' ,  asso t r i a ted  w i th  eachg a l a x y ,  A r l  s o r t s  o f  e x o t i c  p a r t i c l e s  h a v e  b e e n  p r o p o s e d  t o
accoun t  {o r  t h i s  da r }<  ma t te r ,  one  o f  t he  rnog t  recen t  i s  t he" c r y p t o n r "  w h i c h  i s  d e s c r i b e d  e s  a  l o o p  c o m p o s e d  o f  a  e o - c a l l e d
c o e m i c  s t r i n g ,  c o s m i c  s t r i n g s  a r e  t h r e a d s  o f  i n f i n i t e l y  d e n s epre -ma t te r  su rpposed ly  1e { t  ove r  f  r om the  B iE  Bang .  you r ' r i = t  

- iO , i i t

t h a t  t h e  p a r t i c l e  i g  w e l l  n a m e d ;  i t  c e r t a i n l y  s o u r n d g  c r y p t i c  t ornt.

T h e  d a r k  m a t t e r  h y p o t h e s i s  h a s  f a l l e n  o n  h a r d  t i m e E  r e c e n t l y .  T h ela tes t  ga lac t i c  EL l r veys  to  de te rm ine  the  topo logy  o f  t he  r - rn i ve rse
show tha t  s t ruc tu r res  ex i s t  on  a  sca le  too  l a rge  to  be  exp la ined  bythe  da rk  ma t te r  hypo thes i s ,  The  B ig  Bang  un i ve rse  i sno t  o Idenough  fo r  t he  i n f l uence  o f  da rk  ma i te r  i o  have  congrega ted  thegal  ax i  es i  n to sLrch l  arge s t ruct r r reg.

Eiome st r . rdents of  The urqnt ia  Eook have asked i f  the book suppor tsthe .B ig  Bang  thee ry .  No ,  f r re  uoo r r  po r t rays  a  c rea t i on  p roce= '
tha t  was  no t  on l y  sequen t ia l  and  evo l r - r t i ona ry  bu r t  a l so  one  tha ttook  rnuch  l onger  than  the  cos rno log i s t s "  B ig  i "ng  un i ve rse .  Theear l i es t  even t  reco rded  i n  the  uoo l t  occu red  gg7  b i l l i on  yee rs
ago '  (F 'g '  651 )  No t i ce  on  page  651  tha t  i t  r e la tes  tha t  t he re  wereas t ronomers  i n  nea rby  un i ve rses  wa tch ing  th i s  a rea  ggg  h i l l i onvea r5  ano !  Th i s  co t t l d  t nean  tha t  t hese  ad jacen t  l oca l  u rn i ve rsesare c 'ver  a t r i  1  I  i  on years o l  d .  The en- t i  re  superuni  verge cour l  d  be

3.



t e n  t r i l l i o n
cour l  d  be even

y e a r g  B r  m o r e  o l d .
o l d e r  { o r  O r v o n t o n

T h e  r e s t  o f  t h e  s u r p e r u n i v e r s e g
i s  s p o k e n  o f  E S r  ' , . . t a r d y  i n

tha t  the  super l rn iverses  are  morer
c o s m o l ,  o g i  s t s  b e l  i  e v e ,

I t  i s  e v i d e n t  t h a t  t h e  c o n t r l t c t i o n  o f  t h e  l o c a l  u r n i v e r s e s  i s  a no rde r l yo  sequen t ra l  p rocess ,  No te  the  i *q . , * r , . *  o f  even ts  on  page6 5 1  a n d  6 5 2 ,  F i r s t r  a F r  a s s ' c i a t e  f o r c e  o r g a n i r e r  n o t e s  a  r e g i o nr r p e  f o r  m a t e r i a l i z a t i o n ,  N e x t n  E o f n e o n e - a f p l i e s  f o r  a  b u i l d i n gp e r m i t ,  F i n a r l y ,  t h e  d i s c o v e r e r  o f  t h e  r i p e  a r e e  i s  a p p o i n t e d  t os t a r t  m a t e r i a l i r a t i o n ,  T h e  f o r c e  o r g i n i = * r  r n o v e s  i n t o  t h e  a r e a  a n ds ta r t s  t he  Energy  wh i r t  t ha t  w i l t  b i co rne  the  Andronove r  nebu la .When  the  deve lope r  i s  donen  the  con t r . . i o r "  (C rea to r  Son  andc r e a t i v e  s p i r i t )  m o v e  i n  t o  s t a r t  c o n e t r u c t i o n .  T h e  r e s t  i se v o l u r t i o n a r y  h i s t o r y ,  A n d  t h e  a s s o c i a t e  { o r c e  o r g a n i z e r  g o e s  o { fI oo l< ing  fo r  ano the r  a r *a  t l r !  i s  p r ime  fo r  deve ropmen t .  The  UNDERcoNsTRUcr IoN  and  pARDoN THE INcoNVENtEwcE r i e " i - iF " - r t i r r  L rp  i no r v o n t o n '  B i g  B a n g  b e r i e v e r s n  b e w a r e  c o s r n i c  p o t h o l e s !

I  .  Jayan t  Nar r  i  ka r ,  "wha t  i  f  t he  B i  g  Bang  D i  dn , , t  Happen? ,  , ,  New9 c i e n t i s t . n  H a r c h  Z ,  l g g l .
2 '  H a l t o n  C ,  A l F ,  l I ! "  H y t h  o f  O v e r g r o w n  S p i r a l s r , , S k v  a n dTe l  escooe"  Ap r i  1  ,  l ?g l

) ) ' ) > ) : ) ) ) ) l : ) ' : l > } : ) > ) > : ) ) ' ) : > ) ' } > > ) ) ) ) . i { ( { { . i . { . i { { { t . i { { { { . i { { ( . i { { * i * i { , , i . i . i . i

A NEW JOURNAL

congra t r - r l a t i ons  to  Dr ,  Mered i th  sp r l rnge r  and  the  o the r  ed i to rs  o fthe prern i  ere i  ssue .o f  so i  r i  turar  Fer  r  o ish i  n  Journar  .  Th i  s  ner+iournal  is  or iented to  nrernue.s o+-- { r rEEergy who are s turdents ofr h ?  u r a n t i a  B o g h ,  s u r b s c r i p t i o n s  a r e  * s . o 0 ,  u , s , ,  $ 7 , o o  o v e r s e a s .Address ;  41 ( !9  p l  aza  Dr .  ,  Fo r t  Wayne .  IN  46g06 ,
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The Number 860 rn The Urantia Book

L. Dan Massey, Jn

The quantiry of energy takcn in or given out when electrcnic or other positions are shifted is
always a "quantum' or some multiple thereof, but the vibratory or wsvelike behavior if sucn
units of energy is wholly determinedby the dimensians ofthe material stntcnres concerned- Such
wavelike energy ripples are 860 times the diameterc of the ultimatons, electrons, atoms, or other
units thus performing. The never-ending confusion attending the observation of the wave
mechanics of quantum behavior is due to the supe.rimposition of eneg wa,es: Two cres3 can
combine to malce a double-height crest, while a crest and a trough may combine, thus producing
mutual canc ellatio n. -The U rantia B o ok @. a74: a)

lvlany rcades of The U rantiaBoo& have noted
the peculiar number 860 in this passage, and
wondered about its significance. The purpose
of this paper is to present some information
from physics which should help explain the
origin and assess the accuracy of this state-
ment.

Late in the 19th century physicists believed
that they possessed, in Iames C. Maxwell's
electromagnetic theory, a mathematical
formalism for descdbing electic, magnetic,
and optical phenomenathat achievedthe clar-
ity and systematic accuracy which charac-
terized Newton's laws of motionindescribing
mechanical things. A number of workers
sought to achieve a unification of Maxwell's
electrcmagnetic theory with the well-estab.
lished (but not so well understood) theories of
thermodynamics. A complete mathematical
description was sought for the way in which
the atoms and molecules of gases interacted
with light and other presumed forrns of elec-
tromagnetic radiation

The best efforts of many physicists failed to
develop a mathematical understanding of the
radiation of heat as wave energy. Finalln in
1900, Max Planck proposed that, in all dy-

namic systerns, the prcperty called action cart
exist only in specific amounts. The smallest
increment of action is called the quantam of
action. Planck showed that, under this addi-
tional assumption the models previously
developed for heat radiation corrcEronded to
the nesul8 of experiments. The quantum of
action is today called Planckb constant, and
isrcpresented inphysics fonnulas bythe letter
h.

The physical pmperty called action is directly
tclated to energy. Tbat is, knowing the action
(qnntum number) of a system tells how much
energy the system has-or at least the min-
imum it can have. Light consists of a continual
stream of particles, called phototrs. Each pho-
ton, in its travel through space, is accom-
panied by a wavelike disturbance. The
warclengthof the light is simply the physical
distance between two strccessive crests or
houghs of the wave, and is rcpresented by the
Greekletter tr. The light wave not only varies
fiom one place to another in space, but also
oscillates as a function of time when observed
at a fixed place in space. The rate of oscillation
of the light wave is called itsfrequency,and is
represented by the Greek letter v. The
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wavelength and frequency of light are related
by the simple reiationship:

c : l . v (1)

Where cisthe velocityo-fthe lightwave. Now,
the energy of a single photon is also rclated to
the frequency, according to the equally simple
relationship:

E :  h v

Where E is the photon energy. Vy'e can rcar-
range rhese two formulae to finci the
wavelength of the photon as a function of its
energy. Erst, from equation (1) we have:

(2)

(3)^ c
l t - -

v

From equation (2) we have:

E
v = ;

n
(4)

Substituting equation (a) into equation (3)
gives:

^ h c7,, - 
E (5)

Which is the desired relationship.

As physicists came to examine the color
(frequency) makeup of light, they discovered
that many light sources produced light that,
when passed through a spectroscope orprisrn,
displayed bright lines at specific wavelengths
against a relatively dark background. Meas-
urement and analysis of theso.line spectra
disclosed a systematic pattern of wavelengths,
which many theoreticians sought to explain.
The French theorist I-ouis DeBroglie sug-
gested that the orbits of the outer electrcns in
the radiating atoms might be corstrained to
certain specific energy levels rclated to the

action (or angular momentum) of the electron.
Evennrally this idea was elaborated by Neils
Bohr, who p,roposed a fairly detailed model of
the hydrogen atom (which has only a single
electron).

In Bohr's model the angular momentum of the
electronmust be an exact multiple of Planck's
constant. This assumption leads to assigning
orbital energies to the electron according to
the formula:

(6)

Vithere n can b. uny integer from one to infin-
ity "n4 for simplicity, ore have used R to
abbrcviate the quantity known as Rydberg's
number, the exact form of which is:

R -
2t?mea

Where m is the rnass of the electron and e is
the electrostatic charge of the electron (and
proton).

According to Bohr's theory the energy, En, is
the ionizntion eneg of the atom- That is, the
enetg:f requircd to completely expel the elec-
ton fiom the orbit having exactly n units of
action. This is also the en€rgy rcleased when
an electnon is capturcd into an orbit with n
units of action The number n is called the
prtncipal quantum number ofthe electron and
conesponds, in chemistry, to the electron sh,ell
number of the electron. 'We, 

can zubstitute
equation (5) into equation (6) to obtain the
wavelength of the light associated with an
electnon in orbit number n. First rewrite equa-
tion (5) in a fonn specific to the nth orbit:

F R h
4 n - =

- n -

^ h cI to :E

(7)
h3

6 .
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Making the indicated substitution into equa-
tion (6) gives:

^ hcnz ,n2L , -E  = , i l  ( e )

We now have a formula forthe wavelength of
the radiation as a function of the quantum
number n.

To complete our analysis of the number 860
mentioned n The Urantia Boolg we need to
get a similar exprcssion forthe diameter of the
orbit numbered n. In Bohr's model of the
hydrogen atom, the radius of the nth orbit is:

Therefore, the diameter of the nth orbit is:

,2n2rn - TFE (10)

(1 t1

(r2)

(13)

, "2n2a n - E

Since the diameter must be twice the radius.
When we calcu late the rat io  of  the
wavelength, 1.7, to the diamete4 d1" by divid-
ing equation (9) by equation (11), we obtain
the result:

If the cori'ect numerical values arc inserted
into equation (12) we obtain:

\ tn  -cn2Rh -hc
d,t Re?r? ,2

fi- tur.ort

Which is in substantial agrcement with the
value of 860 given the The Urantia Book

The number 860 is closely related to another
'magical- number in physics, the fine struc-
ture constanf, usually designated as a. The
value of cr is given by the formula:

hcq, - - - 137.03608245 (14)
2ne'

This number has fascinated physicists in the
twentieth century because it is very close to
the integer 137 in value. Arthur S. Eddington
believed that ttre con€ct value of the number
teilly was exaclly 1371 While morc accurate
measuremehB have established the value very
preciseln this has not precluded numerologi-
cal speculation. For example, the French
physicist Arnand Wyler has noted that:

"-[*Jl *)- (15)

This lattterrelatior-ship is exact to the eument
limit of measurcrnent, which is 0.0001%. So
what is thc fine stnrctur€ constant? Simply, it
is the ratio of the tirne it takes an electron to
orbit its nucleus to the time it takes light to
cnoss the diameterof the orbit

'When 
137 is multiplied by 2n, the result is

appnoxirnately 860. The number 860 thercfore
has a similar relationship to the Bohr model of
the atona. There is an account of the fine
sbrrcturp cotrtant and the intercst of early
spectroscopists inthe numbes 137 and 860 in
the classic work Atomic Plrysics, by Max
Born- The exposition of this and certain other
relationships is rcrnarkably similar to that in
The UrantiaBook whichisdoublyintercsting k
since Born's book was originally published in
1935.

Copyright @ 1990 by L. Dan Massey, Jr., Box 120, Sherborn, I{A 0lTl0.

7,



L IFESIGNS IN  THE STARS

r n  t h e  s u t r n r n e r ' z F a l  l  1 9 9 0  i g s u t e ,  o f  c o s m i c  R e f  l e c t i e n s ,  I  s p e c u r l a t e d, Rr pr, aTEffiu,ffi=ilr' r,"rl"il-il;;;,
t h r a  n l  r . l a e t  i  6 l * r t { i  + - J  - i  - - - ! u w  n I l

: : : , , : t ! ? ' l _ l : ! 1 ! l t "d  p tane t -  i n  ou r  sys tem,  rn  the  Apr i l ,  t ee l
1.,::i:,,:l 3*:"+:g:, i?-::li :l ?,:*n""i!a -i ir, ir,"-Iitil; 

" ;i;;'i, on,.  V U E :

:?: : : : .1_l :" : ,  
rntel ,  r  i  sent Li  #e?i ,  The a*thor: ,  l ren crosswet I  .o f  f e rs  some good  reasc lns  to  su rppo r t  t he  i dea  tha t  r " r - ; i ; ; ; i =a r o r r n d  t h e  s t a r s  o f  A r p h a  c e n t a u r i  m i g h t  b e  g o o d  p r a c e s  f o r  r i { et o  d e v e l o p .

A lpha  cen ta r - r r i  i s  a  t r i p le  s ta r  sys tem whose  th ree  members  a reknown  as  A l  pha  cen tau r i  A .  gp  and  b ,  A l  pha  cen ta r r r i  c  i  s  a l ,  sok n o w n  a s  p r c l x i m H  c e n t a u r i  b e c a u s e  i t  i e  c l o s e r  ( 4 . ? !  r i g h t  y e a r s )to  ou r  sL rn  than  any  o the r  s ta r .  The  As t ro , l omy  a r t i c l e  ] i s t s  t hef  i  ve  f  o l  l  ow i  ng  c r i  t e r i  a  f  o r  s ta rs  tna f r i  ghb  have  ea r th - l  i  kep I  a n e t s ;

1 ,  T h e  s t a r  s h o . r l d  b e  i n  w h a t  i s  k n o w n  a s  t h e  m a i n  s e q L r e n c e r  i , e ,t he  s ta r  genera tes  ene rgy  by  f r - r s ing  hyd iogen  to  he l i r - rm .

2 .  The  s ta r  sho r - r l d  be  the  r i gh t  spec t ra l  t yFe ,  some e ta rs  bu r rne n e r g y  t o o  q u i c k l y r  a n d  w o u t l d  b e  g o n e  u e + o i l  i n t e l r i t e n t  l i f e  h a de  chance  to  deve lop -  o the r  s ta rs ,  su rch  as  red  dwar f sn  bu rn  the i rf u r e l  t o o  s l o w r y ,  a n d  d o n ' t  g i v e  e n o u g h  h e a t  a n d  r i g h t  t o  s u s t a i n' i  f  e ,  Type G and s. ' rne type A and x s tars  burn f  r - re l  a t  the properra te ,  Our  EL ln  i g  a  t ype  6  s ta r .

3 ,  The  s ta r  rn r r s t  be  s tab re  i s  i t s  na te  o f  bu rn ing  fue l  ,  Too  g rea ten  i nc rease  o r  dec rease  i n  ou tpu r t  wour ld  * r y  o r  f reeze  the  l i { e  onp l a n e t s  a r o u n d .  s u r c h  a  h i g h l y  v a r i e b l e  s t a r ,  T h e  u r a n t i a  B o o t ip o i n t s  o r - r t  t h a t  o L l r  s t a r  w a s  v a r i a b l e  i n  i t s  y o u r t h ,  s o  v a r i a b i t i t ymay  be  on l y  a  tempora ry  p rob lem,

4 '  I n  o rde r  f o r  r i f e  t o  be  p resen t  nowr  the  s ta r  mus t  be  a t  reas tfou r r  b i I I i on  yee rs  o rd .  Th iE  assL r rnes  i r , " t  i a  i "q i i i " ,  f ou rb i  I  I  i on  yea rs  
- f  o r  t he  p lane t  t o  become s r - r i t ab re  f  o r  t hed e v e l o p m e n t  o f  l i f e .

5 '  T h e  c a n d i d a t e  s t a r  m u s t  h a v e  t h e  e l e m e n t s  o f  r i f e .  E r . Q .c a r b o n ,  n i t r o g e n ,  o u y g e n  a n d  i r o n .

our  sLtn and Alpha centar- t r i  A paes a l t  o f  the tests .  A lpha centaurr iB  does  we l l  on  a l l  o f  t he  tes ts  bu r t  number  a ,  I t  i e  coo re r  t han  atyFe  B  s ta r r  bu t  i t  may  s t i l l  be  i n  t he  range  o f  oL r tpu r t  t ha t  wo l r l da l l o w  l i f e  t o  e x i s t  ? n  a  p r a n e t  i n  o r b i t  a r o u n d  i t .  p r o > r i m a
C e n t a u r i  f a i l s  a l l  o f  t h e  t e E t s ,

Becau tse  A lpha  Een teu r i  i s  a  sys tem o f  t h ree  g rav i ta t i ona t l y  bo r rnds t a r s t ' y o u t  m i g h t  " : . k  i f  a  p l a n e t  c o u r l d  h a v e  a  s t a b l e  o r b i t  a r o u r n done  o f  t he  s ta rs ,  The  angwer  i s  yes "  p rov ided  tha t  t he  o rb i t  o ft h e  p l a n e t  i s  n o  l a r g e r  t h a n  t h e - o r u i i  o f  H a r s  a n o u n d  t r u r  s u n .s ince  ou r  sL rn  has  f  o l r r  i nne r  p lane ts  w i t r r i n  t he  o rb i t  o f  l , l a r s
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( l ' l e r c u t r y ,  V e n u t s r  E a r t h  a n d  M a r s )  n  A l p h a  C e n t a u r i  A  a n d  B  c o u r l de a c h  h a v e  L l p  t o  f  o u r  p l a n e t s .

A n o t h e r  p o s s i b r e  p r o b l e m  i s  t h e  v a r i a t i o n  o f  l i g h t  a n d  h e a t  o n  ap l  a n e t  u . r a r r n e d  b y  t h r e e  s L r n s .  F r o > l i m a  c e n t a u r i  i e n ' t  a  p r o b l e r n ,
b e c a u t s e  i t  i s  q u r i t e  f  a r  f  r o m  A l p h a  C e n t a u r r i  A  a n d  B .  A c c o r d i n g  t ot h e  e a r l i e r  r e { e r e n c e d  a r t i c l e  i n  A e t r o n o m v l  t h e  d i s t a n c e  b e t w e e n
A  a n d  B  v a r i e s  b y  a  f a c t o r  o f  3 , 5  t o  I  o v e r  a n  B ( - )  y e a r  p e r i o d .  b r _ t tt h e  e n e r g y  r e c e i v e d  b y  a  p l a n e t  i n  o r b i {  a r o u n d  e i t h e r  A  o r  Bw o u r l d  v a r y  b y  n o  m o r e  t h a n  s %  o v e r  t h e  p e r i o d ,  T h i e  i s  l e s s  t h a nt h e  v a r i a t i o n  i n  e n € r g y  t h e  e a r t h  r e c e i v e g  a E  i t s  d i s t a n c e  f r o mthe s r ln  var ies  f ro rn  geagon to  geeeon.

Y o u  m i g h t  s L l p p o B e  s i n c e  t h e r e  a r e  t w o  g o o d  e t e l l a r  c a n d i d a t e s  f o rl i f e  s r - r p p o r t i n g  p l a n e t s  s o  c l o s e  t o  u s  t h a t . s u r c h  s t a r g  m u s t  b ef a i r l y  c o m r n o n ,  T h i s  i s  n o t  t h e  c a s e .  l i e n  c r o E s w e l l  s a y s  t h a t  o n l y4 %  o r  l e s s  o f  t h e  s t a r s  i n  o u r  g a l a > r y  a r e  t y p e  6 ,  A r s o .  t h ep lanets  o f  so tne  type  A and l {  s t i rs  rnay  be  ab le  to  surppor t  the  eor to f  l i f  e  f  o u n d  h e r e  o n  e a r t h r  b l t t  t h e s e  w o u r l d  p r o b a b i y  c o n t r i b u r t eo n l y  a n o t h e r  t 7 '  o r  s c l .  s t i l l .  i {  t h e  s u r p e r u n i v e r s e  o f  o r v o n t o n  h a sl ( t  1 r i  I  1 i  on  e ta rs l  then i  t  hag  abour t  gCr i r  U i  l  t  i  on  s ta rs  tha t  cour l  dh a v e  e a r t h  l i l r e  p l a n e t s .  T h i s  c o m p a r e s  f  a v o r a b l y  w i t h  t h e  o n et r i l l i o n  i n h a b i t e d  p l a n e t s  t h a t  f l g  u r a , n t i a  B o o [  s a y s  o r v o n t o n
w i l l  h a v e  w h e n  c o m p l e t e d .

Our  reg ion  o f  spece dees  no t  se f , , , l  to  have qr * i te  i t s  quote  o fs u i  t a b l  e  s t a r s '  B u r t  o f  t h e  l o o  n e a r e E t  s u n s r  o n l y  t h r e e r  u r a n t i  a "A l p h a  E e n t a u r i  A  a n d  F  m e e t  t h e  f i v e  c r i t e r i a  m e n t i o n e dp r e v i o t - t s l y .  0 {  c o u r g e p  t h e  c r i t e r i a  l i s t e d  i n  t h e  A s t r o J , r o m v -
a r t i c l e  r e g a r d i n g  t h e  t y p e  o f  s L r n s  t h a t  m a y  h a v e  r , " [ " i t " u l e  p l a n e t sm a y  b e  t o o  r e s t r i c t i v e -  W e  a r e  i n f o r m e d  t h a t  t h e  L i f e  E a r r i e r E  c a na n d  d o  a d a p t  t i + e  t o  a  w i d e  r a n g e  o f  e n v i r o n r n e n t s r  B g }  t h e r e  w e l lm a y  b e  l i f e  o n  p l a n e t s  o r b i t i n g  s o m e  o f  t h e  g 7  o t h e r  s t a r s

A n o v a  i s n ' t  t h e  o n l y  p t a n e t  t h a t  i s  a  c a n d i d a t e  t o  b e  i n  o r b i ta r o u n d  A l p h a  c e n t a u r r i  A  o r  B .  A n o t h e r  p o s s i b i l i t y  i s  t h e  p l a n e t
d e s c r i b e d  i n  p a p e r  7 2 ,  " G o v e r n m e n t  o n  ;  N e i g h b o r i n g  p r a n e t , , ,  At h i r d  a n d  E V e n  m g f e  l i k e l y  c a n d i d a t e  i E  t h e  c l o E e  i v  p r a n e t  o fn o n b r e a t h e r s  m e n t i o n e d  o n  p a g e  F , 6 4 .

Ourr  ast ronorners are t ry ing to  determine
systems around nearby s tars ,  Br- r t  even i f
a r e ,  w € !  c a n  o n l y  c o n f i r m  t h e  p r e s e n c e  o f
b y  h e a r i n g  s o m e !  r a d i o  t r o r n r n u n i c a t i o n s  f r o m

i f  t h e r e  a r e  p l a n e t a r y
t hey  de te rm ine  tha t  t he re
l i f e  b y  a  v i s i t  t h e r e  o r

them.  Rad io  waves  cou r ldma l te  the  t r i p  i n  abou t t  4 ,5  yea rs ,  bu r t  so  #a r  we  haven , t  hea rd  anys igna ls  { ro rn  nea rby  s ta rs .  A t  t r re  spe -Js  tha t  ou i  - f acec ra+ t  canp r e s e n t l y  a t t a i n .  a  t r i p  t o  A r p h a  c e n t a u n i  w o u r l d  t a k e  a t  r e a s t3 0 . o c ) o  y e a r s !  I  d o n " t  k n o w  a h o u t  y 6 L r ,  b g t  I  t h i n k  I , l l  w a i t  f o rt h e  r a d i o  s i g n a l s  t o  a p p e a r

> l : ) ' ) ! : I ) . : ) : ) ) : ) : ) ) ) ) . , ) > ) , ) ) , } : ) ) . F ) ) : ! ) l ' l : , { r l r l r i * i r i < i c i c i { r i r ( { c i * i { { . l . i r i * i r i r i t i r i < i + i e i r i r i
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T H E  I N D I A  C O N N E C T I O N

I n  t h e  1 9 9 1  r + i n t e r , / s p r i n g  i s s u e  o f  c o s m i . g "  R e { l e c t i - ! : n s n  i n
ar t i  c l  e  en t i  t l  e r j  "Hur rnan orq i  f ig , ,  , '  I  f f i fToneg tha t  i  t  wour l  rJ
i n t e r e s t i n g  i +  E o , n e o n e  w o r . r l d  " s c r a t c h  a r o u n d  i n  t h e  h i I l s
n o r t - h e r n  I n d i a ,  " - I  w a s  i n { o r m e d  b y  D a n  l ' l a s s e y  t h a t  s ; o r n e o n e
b e e n  s c r a t c h i n g  a r n u n d  t h e r e .

I n  1 9 7 7  a n d  t 9 7 a o  D a v i d  F i l l b e a m  e x c a v a t e d  i n  t h e  s w a t i c k
n o r t h e r n  I n d i a ,  H e  { o u n d  t h e  s } r u r l l  o f  a  h o m i n i d  k n o w n  a g
R a m a p i t h e c u s .  A c c o r d i n g  t o  a n  a n t h r o p o r o g y  t e x t b o o k  ( r ) ,
R a m a p i t h e c u s  i s  a  m e m b e r  o {  a  r e l a t e d  a n d  w i d e e p r e a d  q r o L r p  o f
H i  o c e n e  h o m o n i  d e  k n o w n  a s  r a r n a p i  t h e c i  n e s  t h a t  1  i  v e d  { i o r n  l E  t o  g
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