
 1 

                   � � � � � � � � � 	 � 
 � � � ��
 
 
A qui z on t he f i r s t  day?  Yes.   But  t hi s qui z doesn' t  count  f or   
anyt hi ng.   I t ' s  j ust  f or  f un!    
 
Ther e ar e t wel ve quest i ons.   Each i s  " t r ue"  or  " f al se. "   Her e  
t hey ar e- - i n no par t i cul ar  or der  .  .  .  
 
 
1.   Ther e ar e ot her  wor l ds r evol v i ng ar ound ot her  st ar s,  j ust  as  
our  Ear t h r evol ves ar ound t he Sun.  
 
2.   The posi t i ons of  t he pl anet s i n t he zodi ac ( Ar i es,  Leo,   
Aquar i us,  et c. ) ,  at  t he t i me of  your  bi r t h,  have an ef f ect  on  
your  per sonal i t y .  
 
3.   The bui l d up of  so- cal l ed gr eenhouse gases can make a pl anet   
so hot  as t o become uni nhabi t abl e.  
 
4.   The absence of  ozone i n an at mospher e makes l i f e bel ow di f f i -  
cul t .  
 
5.   The onl y known cr ash of  a f l y i ng saucer  occur r ed at  Roswel l ,   
New Mexi co,  i n 1948.  
 
6.   Huge bodi es,  cal l ed ast er oi ds,  have smashed down upon t he  
Ear t h and caused cat ast r ophi c dest r uct i on.  
 
7.   Mor e peopl e become i nsane dur i ng t he Ful l  Moon t han at  any  
ot her  t i me.  
 
8.   I t  woul d t ake days,  weeks,  or  even mont hs t o t r avel  among t he  
st ar s.  
 
9.   Ast r onomer s sear ch f or  ext r at er r est r i al  l i f e ( ET) .  
 
10.   Col umbus di scover ed t hat  t he Ear t h i s  r ound.  
 
11.   I t  i s  possi bl e t o see t hi ngs t hat  happened mi l l i ons of  year s  
ago.  
 
12.  Ther e ar e st ar s ol der  t han ever yt hi ng i n t he ent i r e  
Uni ver se.    
 
 
 
 
 
 
 
 
 
 
[ Answer s appear  at  t he bot t om of  page 3. ]  
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870: 010 “ Ast r onomy, ”  3- 4 CH 
Lat ham 125 
10: 00 AM M- W- F or  1: 00 PM M- W- F 
2005- 2006 

 
 
 
 

                                 SYLLABUS 
 
 
 
Wel come t o 870: 010.   Thi s i s  an exci t i ng t i me t o t ake " Ast r onomy. "   Just  
r ecent l y ,  t wo r obot  spacecr af t  wer e s i mul t aneousl y busy at  wor k:  one r ovi ng t he 
dunes of  Mar s,  t he ot her  phot ogr aphi ng t he sur f ace of  Sat ur n’ s “ moon”  Ti t an f or  
t he f i r s t  t i me.   New pl anet - l i ke bodi es wer e di scover ed:  smal l  ones i n t he f ar  
r eaches of  our  Sol ar  Syst em and huge ones or bi t i ng st ar s ot her  t han t he Sun.   
And evi dence mount s f or  t he exi st ence of  ant i - gr avi t y !   We wi l l  be l ear ni ng 
about  al l  t hese t hi ngs and mor e.   Fi r st ,  t hough,  her e i s  your  gui de t o maki ng 
t he cour se " user  f r i endl y. "  
 
 
_________________________________________________________________ 
 
QUI CK I NDEX:  
 
I f  you have quest i ons about . . . . .       Look on page number . . . . .  
 
How To Fi nd Your  I nst r uct or                                    3 
 
What  t he Cour se I s About                                       4 
 
Cour se Pr er equi s i t es                                          6 
 
Usi ng Your  Text book                                           7  
 
How Your  Gr ade Wi l l  Be Assi gned                               8 
 
How Exams Wor k                                                8   
 
How Homewor k Wor ks                                           10   
 
Ot her s Thi ngs Requi r ed of  You i n t he Cour se                  10 
 
What  Topi cs Wi l l  be Cover ed When                             14     
 
Labor at or i es ( f or  t hose enr ol l ed f or  4 cr edi t s)               18 
 
Readi ng assi gnment s                                          27 
 
Hi nt s                                                        40 
 
_________________________________________________________________ 
 
 



 3 

I NSTRUCTOR:   Dr .  Thomas Hockey,  Pr of essor  of  Ast r onomy 
             Depar t ment  of  Ear t h Sci ence 
             of f i ce:   Lat ham 112 
             phone number :   273- 2065 ( 3- 2065 on campus)  
             i f  no answer ,  cal l :   273- 2759 ( secr et ar y)  
             FAX:  273- 7124 
             campus mai l i ng code:  0335 
             el ect r oni c mai l :  HOCKEY@UNI . EDU ( checked once a day)  
 
My WWW Page i s  at  ht t p: / / www. ear t h. uni . edu/ t ah. ht ml .  
 
My of f i ce i s  down t he hal l  f r om your  l ect ur e r oom ( west )  al most   
t o t he end.   I t  i s  on t he l ef t .    
 
On t he way,  you wi l l  pass t he Depar t ment  of  Ear t h Sci ence Of f i ce  
( a good pl ace t o l eave a message) :  Lat ham 121,  t he wi ndowed  
of f i ce on t he r i ght .   I t  i s  open 8: 00 -  12: 00 noon and 1: 00 -   
5: 00 PM ever y weekday.  
 
 
 
OFFI CE HOURS:    11: 00 -  12: 00 M- F  
 
or  by appoi nt ment .   You al so ar e encour aged t o s i mpl y dr op i n  
whenever  I  am t her e.   Don' t  f eel  t hat  you need t o r est r i c t  your  
sel f  t o t he schedul ed of f i ce hour s.   St udent s al ways have pr i or i -  
t y  i n my of f i ce unl ess I ' m j ust  st eppi ng out  t he door  ( t o go t o  
c l ass,  f or  i nst ance)  or  on t he phone t o Af r i ca or  some  
pl ace .  .  .  
 
I f  you knock on my door  and t her e i s  no answer ,  yet  t her e ar e  
s i gns of  occupancy ( door  open,  l i ght  on,  et c. ) ,  gi ve me a mi nut e.    
I  pr obabl y have j ust  r un a br i ef  er r and el sewher e i n t he bui l d-  
i ng.   Feel  f r ee t o put  a not e on or  under  my door ,  t oo.   Keep i n  
mi nd t hat ,  bei ng an ast r onomer ,  I  of t en wor k at  ni ght !   I f  you  
want  t o get  i n t ouch wi t h me dur i ng t he eveni ng,  cal l i ng my  
of f i ce i s  wor t h a t r y.  
 
Thi s c l ass i s  desi gned t o wor k i n var i et y of  ways:  l ect ur e,  your   
t ext book,  et c.   I t  i s  nor mal  and ant i c i pat ed t hat  some t hi ngs  
won' t  " c l i ck"  v i a t hese met hods.   I  expect  t o see a l ot  of  peopl e  
i n my of f i ce over  t he cour se of  a semest er ,  t o go over  mat er i al   
one- on- one.   Thi s wi l l  r ange f r om answer i ng a qui ck homewor k  
quest i on t o par aphr asi ng an ent i r e l ect ur e- - what ever  you need.  
 
Occasi onal l y ,  I  wi l l  have t o mi ss my of f i ce hour s,  but  I  wi l l  t r y   
t o t el l  you ahead of  t i me,  i n c l ass.  
 
 
 
 
 
 
 
1.  T  2.  F  3.  T  4.  T  5.  F  6.  T   
7.  F  8.  T  9.  T  10.  F  11.  T  12.  F  
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OBJECTI VE:   We wi l l  be t aki ng a t our  ar ound t he Uni ver se,  st op-  
pi ng ever y once i n a whi l e t o t ake a l ook at  how we ar r i ve at   
ast r onomi cal  knowl edge.   We wi l l  t ake car e t o not e t hat  ast r onomy  
i s  not  a dead body of  knowl edge,  but  r at her  a dynami c on- goi ng  
pr ocess.   New di scover i es and under st andi ngs wi l l  be poi nt ed out   
as wi l l  t hi ngs t hat  r emai n ver y much a myst er y t o us.   Al l  t hi s   
i s  t o say t hat ,  f ar  f r om doi ng somet hi ng speci f i c  t o one nar r ow  
di sc i pl i ne,  we wi l l  be doi ng what  each of  us t hi nki ng human  
bei ngs has been doi ng s i nce t he begi nni ng:  t r y i ng t o f i gur e out   
wher e we ar e and what  t he " r ul es"  ar e.   I n t hi s r egar d,  ast r onomy  
i s  a ver y human endeavor .  
 
On t he pr act i cal  s i de,  ast r onomy i s a l i ber al - ar t s cour se.   I   
wi l l  not  c l ai m t hat  i t  wi l l  be of  v i t al  use t o you i n day- t o- day  
l i f e,  nor  do I  f eel  t hat  I  need t o.   Whi l e t hi s cour se may hel p  
you t o i mpr ove your  t hr ee- di mensi onal  t hi nki ng or  your  r easoni ng  
sk i l l s ,  i t s  mai n f unct i on pr obabl y wi l l  be t o hel p you " t ap i nt o"   
our  cul t ur e,  t hat  i s ,  under st and ast r onomi cal  al l us i ons and  
concept s t hat  appear  i n wr i t i ng,  conver sat i on,  or  t he eveni ng  
news,  as wel l  as t o ai d i n your  per sonal  mat ur i t y  of  t hought .  
 
I  have sever al  maj or  goal s f or  t hi s cour se.   Ther e ar e a number   
of  i deas t hat  I  hope t hat  you st i l l  wi l l  consi der  even when much  
of  t he speci f i cs of  870: 010 ar e f or got t en.   Whet her  expl i c i t l y  or   
i mpl i c i t l y ,  we wi l l  r et ur n t o t hem agai n and agai n t hr oughout  our   
semest er  t oget her .   A f ew of  t hese ar e:  
 
    1.   Our  senses pr ovi de di r ect  i nf or mat i on- - l i mi t ed by  
    r esol ut i on- - i n t wo di mensi ons.   But  space i s  i n 3- D!   I t   
    i s  of t en di f f i cul t  t o i nf er  t he t hi r d di mensi on.   Some 
    t i mes we have t o use angul ar  measur ement s when absol ut e  
    measur ement s of  l engt h,  hei ght ,  and wi dt h ar e unobt ai na-  
    bl e.    
 
    Ther e ar e t wo di f f er ent  ways of  v i ewi ng a t hi ng i n t he  
    Uni ver se:  as an obj ect  pr oj ect ed i nt o t he sky or  as a  
    pl ace i n i t s  own r i ght .   Our  i mpr essi ons of  t hese t hi ngs  
    of t en di f f er  f r om t he t wo per spect i ves.   Fur t her mor e,   
    because somet hi ng i s  i mpossi bl e t o v i sual i ze does not   
    necessar i l y  mean t hat  i t  does not  exi st .  
 
    2.   The st or y of  many nat ur al  syst ems i s  one of  gr adual   
    change punct uat ed by occasi onal ,  sudden,  cour se- al t er i ng  
    event s.   Bot h equi l i br i um and cycl es ar e common i n t he  
    Uni ver se.  
 
    Obj ect s such as st ar s and pl anet s ar e not  unchangi ng;   
    t hey evol ve wi t h t i me.   Thei r  appear ances t oday of f er   
    c l ues as t o t hei r  hi st or i es.    
 
    3.   The Ear t h i s  one dat a poi nt .   The Sun i s  one dat a  
    poi nt .   Ter r est r i al  l i f e i s  one dat a poi nt .   To under -  
    s t and f ul l y  our  envi r onment  and our sel ves,  we must  seek  
    ot her  dat a poi nt s.  
 
    Our  l i ves and envi r onment  her e on t he Ear t h bi as us as  
    t o what  a " t ypi cal "  pl ace i n t he Uni ver se i s  l i ke.   Our   
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    abi l i t y  t o af f ect  t he Uni ver se i s  mi nuscul e.   The wor l d  
    wi l l  cont i nue wi t h or  wi t hout  us.   I t  i s  i n our  own sel f   
    i nt er est  t o mai nt ai n t he unusual  set  of  condi t i ons t hat   
    al l ows l i f e on t he Ear t h.   Ther e i s  no one t hat  we know  
    of  t o " bai l  us out "  i f  we f ai l .   And t her e i s  no pl ace  
    el se on t he seeabl e hor i zon t o go.  
 
    4.   Tr avel i ng i n t he Uni ver se i s  di f f i cul t ;  obser v i ng t he  
    Uni ver se i s  compar at i vel y easy.  
 
    5.   Unl i ke some ot her  sc i ent i f i c  di sc i pl i nes,  s i gni f i cant   
    cont r i but i ons can be made i n ast r onomy by i ndi v i dual s wi t hout   
    el abor at e equi pment  or  l engt hy academi c cr edent i al s.  
 
At  t he end of  t he semest er ,  l ook back at  t hi s shor t  l i s t  and  
r ef l ect  on how t hese i deas have been devel oped and whet her  or  not   
you agr ee wi t h t hem.  
 
 
 
A SUGGESTI ON:   We ar e at  a di sadvant age i n t hat  our  ast r onomy  
c l ass meet s i n an encl osed l ect ur e hal l  dur i ng t he dayt i me.    
Because of  t hi s,  you wi l l  unavoi dabl y mi ss out  on some of  t he f un  
of  ast r onomy,  t hat  i s ,  act ual l y  goi ng out  and obser v i ng t he  
heavens your sel f .   You wi l l  be encour aged t o do t hi s some on your   
own.   ( You mi ght  want  t o check out  t he Sky Maps i n your   
t ext book. )  
 
I f  you f eel  t hat  you woul d enj oy some mor e of  t he " pr act i cal "   
ni ght t i me ast r onomy t hat  we cannot  al ways cover  i n t hi s c l ass  
( l ear ni ng t he const el l at i ons,  t el l i ng t i me and di r ect i on f r om t he  
sky,  et c. ) ,  l et  me know.   The Ear t h Sci ence Depar t ment  occasi on 
al l y  of f er s as 870: 113,  " Topi cs i n Ear t h Sci ence, "  a cour se i n  
naked- eye ast r onomy.   Wi t h enough i nt er est ,  we may be abl e t o  
schedul e i t  i n t he near  f ut ur e.   
 
 
 
 
 
 
 
 
Ot her  UNI  Ast r onomy Cour ses:  
 
�  870: 058 Ast r onomy Fi el d Tr i p ( 2 cr edi t  hour s) 1 
�  870: 151 Pl anet s ( 2 cr edi t  hour s) 1 
�  870: 152 St ar s ( 2 cr edi t  hour s) 1 
�  870: 153 Gal axi es ( 2 cr edi t  hour s) 1 
�  870: 154 Obser vat i onal  Ast r onomy ( 2 cr edi t  hour s) 2 
 
 
 

                     
1 pr er equi s i t e:  870: 010 
2 pr er equi s i t e:  870: 010 ( f our - cr edi t  ver s i on)  
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PREREQUI SI TES:   Hi gh School  al gebr a and geomet r y.   I  wi l l  assume  
t hat  you:  
 
½   under st and pr opor t i ons 
�    can sol ve an equat i on f or  a var i abl e 
�    can sol ve s i mul t aneous equat i ons wi t h t wo var i abl es 
±   ar e f ami l i ar  wi t h s i mpl e geomet r i c  f or mul ae ( e.  g. ,  per i met er s,     
    ar eas,  and vol umes f or  s i mpl e shapes)  
°    can wor k i n degr ee measur ement  ( 360 degr ees i n a c i r c l e,  90  
    degr ees i n a r i ght  angl e,  180 degr ees i n suppl ement ar y  
    angl es,  et c. )    
 
I n addi t i on,  i t  wi l l  be hel pf ul  i f  you know how t o use cer t ai n  
f unct i ons on your  cal cul at or - - i f  you don' t  have one,  I  suspect   
you wi l l  want  t o bor r ow one f or  t he semest er - - such as t he  
" squar ed, "  " cubed, "  " squar e r oot , "  " cube r oot , "  and " exponent "  
but t ons.  
      
Pl ease l et  me know i f  you need hel p wi t h anyt hi ng mat hemat i cal .  
 
You may want  t o r ef ami l i ar i ze your sel f  wi t h t he i dea of  l at i t ude  
and l ongi t ude on t he Ear t h- - we wi l l  be appl y i ng i t  ear l y  i n t he  
cour se.  
 
 
 
OUTLI NE:   I  wi l l  t r y  t o f ol l ow t he at t ached schedul e of  l ect ur es,   
exams,  and ot her  c l ass pr esent at i ons ( page 14)  as c l osel y as  
possi bl e.   Not e t he days l i s t ed wi t h t he t opi c " Et c. "   We wi l l   
use t hese c l ass t i mes f or  suppl ement al  act i v i t i es,  r evi ew,  or  t o  
go over  t opi cs f or  whi ch we may not  have had adequat e t i me pr evi -  
ousl y.    
 
When we ar e oper at i ng i n a " l ect ur e f or mat , "  I  of t en wi l l  def i ne  
new subj ect s and t er ms on t he chal kboar d or  over head pr oj ect or .    
These " wor ki ng def i ni t i ons"  do not  r epl ace t he mor e exact  wor di ng  
i n your  t ext book gl ossar y.  
 
Do not  make t he mi st ake of  copyi ng down i n your  not es onl y t hat   
whi ch I  wr i t e out  f or  you.   Much i mpor t ant  i nf or mat i on wi l l  be  
conveyed ver bal l y ,  and you wi l l  want  t o t ake not es dur i ng my or al   
pr esent at i ons.   Thi s wi l l  hol d t r ue dur i ng s l i de and v i deot ape  
pr esent at i ons as wel l .  
 
 
 
BY THE WAY:   Besi des f ul f i l l i ng a Gener al  Educat i on r equi r ement ,   
di d you know t hat  t hi s cour se may be appl i ed t o sever al  degr ee  
pr ogr ams?  See t he hal l  di spl ay ( bet ween your  l ect ur e hal l  and my  
of f i ce) ,  or  me,  f or  det ai l s .  
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TEXTBOOK:   The Cosmos:  Ast r onomy i n t he New Mi l l enni um,  Second  
Edi t i on,  by Jay Pasachof f  and Al ex Fi l i ppenko.   Thomson.   ( 2004) .    
Successf ul  compl et i on of  t hi s cour se pr obabl y wi l l  r equi r e r eadi ng  
near l y al l  of  t hi s  400+ page book.    
 
Thi s par t i cul ar  t ext  has been chosen because i t  i s  r eadabl e,  wel l   
i l l ust r at ed,  and ( most  i mpor t ant l y  i n a qui ck l y devel opi ng di sc i -  
pl i ne l i ke ast r onomy)  up- t o- dat e.   You wi l l  f i nd t hat  many of  t he  
f our - hundr ed s l i des t hat  wi l l  be pr esent ed i n l ect ur e al so  
appear  as pi ct ur es i n t he t ext book.  
 
To gui de you i n your  r eadi ng,  you ar e gi ven a l i s t  of  r eadi ng  
assi gnment s ( st ar t i ng on page 28) .   I t  wi l l  be t o your  advant age  
t o have r ead t he assi gnment  f or  a par t i cul ar  day bef or e t hat   
day ' s l ect ur e.   I n f act ,  I  wi l l  assume you have done t hi s.   Each  
l ect ur e wi l l  cover  a l ot  of  gr ound and wi l l  pr obabl y be di f f i cul t   
t o f ol l ow i f  t he l ect ur e i s  your  f i r s t  i nt r oduct i on t o t he mat er -  
i al .  
 
Whi l e t he l ect ur es and t ext book r eadi ngs ar e i nt ended t o compl e-  
ment  and r ei nf or ce one anot her ,  you wi l l  be r esponsi bl e f or   
mat er i al  i n t he r eadi ng assi gnment s not  cover ed i n l ect ur es and,   
l i kewi se,  mat er i al  pr esent ed i n t he l ect ur es t hat  does not  appear   
i n t he t ext .    
 
I f  you r un acr oss an i nst ance wher e t he t ext  and t he i nst r uct or   
seem t o di f f er ,  I  wi l l  expect  you t o br i ng i t  t o my at t ent i on as  
soon as possi bl e.   Ever y t ext book al most  cer t ai nl y cont ai ns  
" t ypos, "  and bot h t he aut hor  and I  woul d appr eci at e your  hel p i n  
f er r et i ng t hem out .  
 
Read your  t ext  cr i t i cal l y ,  par t i cul ar l y  t he number s.   You may be  
sur pr i sed t o l ear n t hat  many of  t he physi cal  quant i t i es we use i n 
ast r onomy ar e not  wel l  known yet .   Of t en t he number s st at ed i n  
t he book and i n c l ass ar e appr oxi mat e or  a most  r ecent  est i mat e.    
We wi l l  r ound number s of t en t o t he c l osest  power  of  t en.   These  
r ounded number s st i l l  wi l l  gi ve us a good sense of  what  i s  goi ng  
on and wi l l  be easi er  t o r emember .  
 
I n addi t i on t o your  t ext book,  I  r ecommend t hat  you pur chase a  
t hr ee- r i ng bi nder  i n whi ch t o keep exams,  homewor k,  and ot her   
handout s.   These mat er i al s wi l l  be punched f or  t hi s pur pose.    
 
I  wi l l  br i ng gr aded mat er i al s t o c l ass at  l east  t wi ce.   I f  you do  
not  r et r i eve t hem at  t hose t i mes,  you wi l l  need t o pi ck t hem up  
" r ecei pt s"  f or  your  scor es ear ned.   Pl ease pi ck up onl y your  own  
mat er i al s.  
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GRADES:   Your  gr ade f or  t he cour se wi l l  be based on your  ear ned  
per cent age ( see di scussi on of  exams,  homewor k,  and ot her  r equi r e-  
ment s bel ow)  and wi l l  f ol l ow a scheme somet hi ng l i ke t hi s:  
 
          A=90% & above 
          B=80% & above 
          C=70% & above 
          D=60% & above 
 
Thi s syst em has t he advant age t hat  i t  does not  r equi r e some  
ar bi t r ar y number  of  " poi nt s"  f or  a par t i cul ar  gr ade ( 347 poi nt s =  
A,  289 = B .  .  .  t hat  k i nd of  t hi ng)  
 
I  r eser ve t he r i ght  t o change t he gr adi ng scal e by l ower i ng t he  
number s i f  I  f eel  t hat  t hi s i s  necessar y.   " A" ' s  wi l l  not  be easy  
t o get  and,  hopef ul l y ,  nei t her  wi l l  " F" ' s .  
 
( The f ol l owi ng st andar d r oundi ng r ul e i s  used .  .  .  
 
     Exampl e:  89. 4 = 89%;  89. 5=90%)  
 
I  do not  post  gr ades,  f or  r easons of  conf i dent i al i t y .   Just  st op  
by and ask.  
 
 
 
EXAMI NATI ONS:   Ther e wi l l  be f our ,  f or t y- t o- f i f t y- mi nut e exams  
gi ven dur i ng t he semest er .   Ther e wi l l  be no compr ehensi ve  
" f i nal "  per  se.   I ndi v i dual  r eschedul ed exams,  due t o i l l ness,   
r equi r e a physi c i an' s not e.  
 
You wi l l  have al l  c l ass per i od t o wor k on an exam.   I f  you ar e  
enr ol l ed i n t he 3- cr edi t  ver s i on of  t hi s cour se,  each exam wi l l   
count  as 20% of  your  cour se gr ade.   I f  you ar e enr ol l ed i n t he 4-  
cr edi t  ver s i on of  t hi s cour se,  each exam wi l l  count  as 18% of   
your  cour se gr ade.   Al l  exams must  be compl et ed i n i nk.  
 
Each exam wi l l  consi st  of  many mul t i pl e- choi ce quest i ons ( f our   
possi bl e r esponses each) .   Whi l e I  r eal i ze t hat  some peopl e do  
not  f eel  t hat  t hey " t est "  wel l  i n t hi s f or mat ,  i t  i s  a necessar y  
one f or  a c l ass of  t hi s s i ze and i n or der  t o meet  t he t wo r e-  
qui r ement s f or  an exam t hat  I  bel i eve st udent s desi r e:  r api d  
t ur n- ar ound on t he exam r esul t s and t he oppor t uni t y  t o r evi ew t he  
exam af t er war d,  expl i c i t l y ,  f or  f ut ur e r ef er ence.  
 
Exampl e Exam Quest i ons 
 
A t heor y of  t he nat ur e of  t he Uni ver se i s  t er med:  
 
a.     a cosmol ogy.  
b.     a const el l at i on.  
c.     a def er ent .  
d.     an epi cycl e.  
 
                       _______ 
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When l i ght  st r i kes a cur ved mi r r or ,  as i n a r ef l ect i ng t el escope,   
     i t s  angl e of  r ef l ect i on 
 
a.     al ways equal s i t s  angl e of  i nc i dence.  
b.     i s  gr eat er  t han i t s  angl e of  i nc i dence.  
c.     i s  unpr edi ct abl e.  
d.     None of  t hese.  
                                                      _______ 
 
Whi ch one of  t he f ol l owi ng i s  i mpossi bl e t o see i n t he ni ght  sky? 
 
a.     t he shape of  t he Moon 
b.     t he col or  of  a st ar  
c.     t he mot i on of  a pl anet  ( over  sever al  weeks)  
d.     t he s i ze of  a st ar  
                                                      _______ 
 
 
The quest i ons t hat  I  ask wi l l  r equi r e some memor i zat i on of  f act s.    
Whi l e memor i zat i on i s  consi der ed ( by some)  a l ower - or der  ment al   
sk i l l ,  and t he ver y wor d " memor i ze"  has unpl easant  connot at i ons,   
i t  i s  s i mpl y i mpossi bl e t o di scuss t he subj ect  of  ast r onomy  
wi t hout  some basi c f act s at  our  common di sposal .    
 
But  j ust  r emember i ng i nf or mat i on usual l y  wi l l  not  be suf f i c i ent   
t o adequat el y choose bet ween t he f our  possi bi l i t i es on an exam  
quest i on,  and i t  i s  not  t he mai n pur pose of  t he cour se.   You wi l l   
need t o make j udgement s about  what  you r emember .   The pur pose of   
sc i ence i s  t o expl ai n,  and expl anat i on r equi r es deci s i on maki ng  
i n t he pr ocess of  sor t i ng out  t he avai l abl e f act s.   I  wi l l  t est   
you on your  abi l i t y  t o r ender  j udgement s usi ng t he pr oper  r emem-  
ber ed i t ems at  t he pr oper  t i me i n t he pr oper  pat t er n.   By doi ng  
t hi s,  you wi l l  demonst r at e t hat  you under st and t he pur pose of ,   
and have successf ul l y  compl et ed,  t hi s cour se.  
 
You wi l l  not  be asked t o wor k out  quant i t at i ve pr obl ems on t he  
exams.   Ther e s i mpl y i s  not  t i me.   I nst ead,  you wi l l  be gi ven an  
oppor t uni t y  t o do t hi s on t he t ake- home homewor k assi gnment s.  
 
I f  you f i nd a t est  quest i on f or  whi ch you absol ut el y cannot   
choose bet ween t wo " best "  answer s,  t hi s means t hat  t her e i s  a  
mi st ake i n t he t est  i t em.   I n t he r ar e case t hat  you bel i eve t hi s  
has happened,  sel ect  one answer  t o pl ace i n t he answer  bl ank.    
( Hi st or i cal l y ,  peopl e t end t o choose t he i nt ended cor r ect   
answer . )   Then wr i t e me a shor t  not e on t he back of  t he t est   
f or m,  c i t i ng t he number  of  t he of f endi ng t est  i t em and pr esent i ng  
a br i ef  r at i onal e f or  t her e bei ng t wo equal l y  " best "  answer s.  
 
 
 
Chance of  " Acci dent al l y"  
Passi ng t hi s Cour se  
 
 
                            Odds = 4: 1= 
 
 based upon r andom guessi ng                    on exams- - not  r ecommended!  

Odds = 4: 1 
     ¯  
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HOMEWORK:   Not e:   Thi s page onl y appl i es t o t hose enr ol l ed i n t he  
3- cr edi t  ver s i on of  t hi s cour se.   
 
Our  di scussi on of  ast r onomy i n c l ass wi l l  be l ar gel y qual i t at i ve.    
Yet  i t  woul d gi ve you t he wr ong i mpr essi on of  moder n ast r onomy t o  
suggest  anyt hi ng ot her  t han t hat  much of  our  descr i pt i on of  t he  
Uni ver se i s  based on mat hemat i cal  comput at i on.   Homewor k i s   
desi gned t o gi ve you a f eel  f or  how ast r onomer s can l ear n f r om  
cal cul at i ons.   I t  i s  not  ( necessar i l y)  pr epar at i on f or  t est .  
 
Ther e wi l l  be t hr ee homewor k assi gnment s dur i ng t he semest er ,   
i n- bet ween t he exams.   An assi gnment  wi l l  be due and col l ect ed at   
t he ver y begi nni ng of  c l ass,  one week af t er  i t  i s  handed out .   As  
was suggest ed above,  t hese assi gnment s wi l l  hi ghl i ght  t he quant i t a-  
t i ve aspect s of  t he cour se ( i .  e. ,  pr obl em sol v i ng) .   Each home 
wor k assi gnment  wi l l  count  as 5% of  your  cour se gr ade.    
 
Pl ease wor k out  homewor k pr obl em sol ut i ons on t he or i gi nal  f or m  
( or  a phot ocopy of  t he f or m)  handed t o you.   Ext r a copi es wi l l  be  
avai l abl e.  
 
Homewor k wi l l  be r et ur ned t o you wi t h t he cor r ect  sol ut i on wr i t -  
t en out  i f  you have gone ast r ay.   I  al so wi l l  be happy t o wor k  
out  homewor k pr obl ems on t he chal kboar d af t er  t hey have been  
r et ur ned t o you.    
 
I n t he i nt er est  of  f ai r ness,  scor es wi l l  be penal i zed on l at e  
homewor k.   Thi s i s  so t hat  ever yone has t he same amount  of  t i me  
t o wor k on t he assi gnment .   The l at er  t he homewor k,  t he gr eat er   
t he penal t y.   Lat e homewor k i s  al ways accept ed,  however ,  and wi l l   
al ways r ecei ve some scor e.  
 
Homewor k t ur ned i n l at e wi l l  pr obabl y be r et ur ned t o you l at e.   
Thi s i s  not  an addi t i onal  penal t y or  " puni shment ; "  i t  s i mpl y  
r ef l ect s t he mechani cs of  t he gr adi ng pr ocess wher eby assi gnment s  
ar e mar ked i n " bunches. "   ( Homewor k t ur ned i n ear l y ,  on t he ot her   
hand,  wi l l  be r et ur ned pr ompt l y and i s  appr eci at ed! )  
 
I  suggest  t hat  you keep handy your  ol d homewor k assi gnment s,   
af t er  t hey ar e r et ur ned t o you,  and al l  t he l ect ur e not es t hat   
you have made dur i ng t he semest er .   You may be hel ped on homewor k  
assi gnment s made l at e i n t he c l ass by exampl es and f or mul ae  
pr esent ed ear l y  i n t he c l ass.    
 
 
 
OTHER REQUI REMENTS:   Ther e ar e t wo addi t i onal  cour se r equi r e-  
ment s:  
 
 
EEvv eennii nngg  OObbss eerr vv ii nngg  AAcc tt ii vv ii tt yy ( count s as 2% of  your  cour se gr ade i n  
t he 4- cr edi t  ver s i on of  t hi s cour se;  count s as 3% of  your  cour se  
gr ade i n t he 4- cr edi t  ver s i on of  t he cour se)  
 
As I  suggest ed bef or e,  t her e ar e some t hi ngs t hat  we s i mpl y  
cannot  do i n a l ect ur e hal l .   I n or der  t o gi ve you a t ast e of  t he  
obser vat or y " exper i ence, "  you wi l l  be asked t o v i s i t  t he  
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Obser vi ng Deck at op McCol l um Sci ence Hal l .   ( Thi s i s  t he bui l di ng  
nor t h of  Lat ham Hal l  wi t h a dome on t he r oof . )   You wi l l  be usi ng  
UNI ' s  comput er - cont r ol l ed,  t wel ve- i nch- aper t ur e t el escope t o v i ew  
t he Moon,  pl anet s,  s t ar s,  and nebul ae- - dependi ng on what  i s  i n t he  
sky at  t he t i me.    
 
You can at t end an obser v i ng sessi on any Thur sday ni ght  t hat   
school  i s  i n sessi on ( st ar t i ng next  week)  by goi ng t o t he l obby of  
McCol l um Sci ence Hal l  2532 ( Lant z Lect ur e Hal l - - t hi s i s  t he l ar ge  
r oom acr oss f r om t he mur al  i n t he nor t h- sout h cor r i dor )  f r om wher e  
you wi l l  be gui ded t o t he r oof  by one of  our  obser v i ng assi st ant s.    
The sessi on wi l l  l ast  about  one hour .    
 
Pr ogr ams begi n pr ompt l y at  8: 00 PM- - 9: 00 PM when Dayl i ght  Savi ngs  
Ti me [ DST]  i s  i n ef f ect .   DST r uns f r om Apr i l  t o Oct ober .   Thus,   
i n t he Fal l  we meet  at  9: 00 unt i l  i t  get s dar k ear l y  enough t o  
meet  at  8: 00.   I n t he Spr i ng we meet  at  8: 00 unt i l  i t  s t ays l i ght   
l ong enough so t hat  we must  del ay t o 9: 00.  
 
As t hese event s ar e al so our  r egul ar l y- schedul ed weekl y  
Obser vat or y Open Houses,  member s of  t he gener al  publ i c  wi l l  be  
at t endi ng as wel l ,  and you ar e wel come t o br i ng f r i ends or  f ami l y   
al ong.   Be advi sed,  t hough,  t hat  t he obser vat or y i s  unheat ed.   Dr ess  
war ml y.  
 
The obser vat or y wi l l  be open r egar dl ess of  whet her  or  not  t he sky  
i s  c l ear  ( t hough,  obvi ousl y,  i t  wi l l  be mor e i nt er est i ng i f  you  
can act ual l y  see t he sky t hr ough t he t el escope) .   Onl y i f  t he  
weat her  i s  bad enough t hat  i t  mi ght  be danger ous t o go out  on t he  
Obser vi ng Deck wi l l  a sessi on be cancel ed.    
 
You wi l l  be asked t o wr i t e a r epor t  t o r ecei ve cr edi t  f or  t hi s  
act i v i t y .   The r epor t  may be a s i mpl e par agr aph descr i bi ng what   
happened dur i ng t he act i v i t y  and what  you may ( or  may not )  have  
l ear ned.   ( Di f f er ent  peopl e wi l l  wr i t e l onger  or  shor t er  r epor t s,   
dependi ng on t he ni ght . )   The dat e you at t ended and your  sect i on  
( " 10: 00"  or  " 1: 00" )  shoul d be i nc l uded.    
 
Your  r epor t  i s  due on t he Fr i day bef or e Fi nal s Week.   For  your   
conveni ence,  about  once a week I  wi l l  br i ng t o c l ass a f ol der   
mar ked " Put  Obser vat or y Repor t s Her e; "  however ,  you may t ur n i n  
an obser v i ng r epor t  t o me at  any t i me.  
 
The obser vat or y i s  a ver y t i ny space,  and we have a number  of   
sect i ons of  " Ast r onomy. "   I f  t oo many pr ocr ast i nat e i n f ul f i l l i ng  
t hi s assi gnment ,  we have t he pot ent i al  f or  a l ong end- of - t he-  
semest er  l i ne,  st r et chi ng out  t he door ,  made up of  peopl e wai t i ng  
t o get  a v i ew t hr ough t he t el escope.   These peopl e mi ght  r at her   
be usi ng t he t i me t o st udy f or  f i nal s or  get  r eady t o gr aduat e.   
Needl ess t o say,  i t  woul d not  be t he pl easant  obser vat or y  
exper i ence t hat  I  wi sh f or  you.   ( The obser vat or y st af f  i s   
aut hor i zed t o l i mi t  t he number  of  per sons i n t he dome t o t went y,   
t oo. )  
 
I n or der  t o avoi d cr owdi ng and l ong l i nes out door s,  t he SPRI NG  
semest er  wi l l  be di v i ded i n t wo.   I f  your  l ast  name begi ns wi t h A  
-  M,  you ar e asked t o at t end an obser v i ng sessi on bef or e Spr i ng  
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Br eak.   I f  your  l ast  name begi ns wi t h N -  Z,  you ar e asked t o  
at t end an obser v i ng sessi on af t er  Spr i ng Br eak.   Whi l e i t  i s  t r ue  
t hat  t he f i r s t  hal f  of  t he al phabet  get s st uck wi t h t he col der   
weat her ,  t he r ai ny spr i ngs i n nor t her n I owa suggest  t hat  i t  i s   
t hese per sons who ar e mor e l i kel y t o encount er  c l ear  sk i es!    
Vol unt ar y compl i ance wi t h t hi s syst em shoul d make t he Open Houses  
go smoot hl y,  even on popul ar  ni ght s.   ( Some peopl e el ect  t o go  
t wi ce:  once ear l y  i n t he hal f - semest er  t o whi ch t hey have been  
assi gned,  so as t o i nsur e f ul f i l l i ng t he r equi r ement  and,  i f  i t   
was c l oudy t he f i r s t  go ar ound,  a second t i me on a c l ear  ni ght  t o  
act ual l y  see somet hi ng t hr ough t he t el escope. )  
 
I n t he FALL semest er ,  t he advant age of  f ul f i l l i ng t hi s r equi r e-  
ment  ear l y  i s  obvi ous:   I t  get s pr et t y col d out s i de at  ni ght  i n  
December !  
 
Pl ease l et  me know about  Thur sday- ni ght  conf l i c t s as soon as  
possi bl e ( e.  g. ,  anot her  c l ass) .   Those i n a Thur sday- ni ght   
l abor at or y sect i on wi l l  f ul f i l l  t hi s  r equi r ement  i n l ab.    
 
Most  r egr et t abl y,  t he Obser vat or y i s  not  wheel chai r  accessi bl e.    
Pl ease l et  me know i f  speci al  ar r angement s ar e necessar y f or   
f ul f i l l i ng t hi s r equi r ement .  
 
 
DDaayy tt ii mmee  OObbss eerr vv ii nngg  AAcc tt ii vv ii tt yy ( count s as 1% of  your  cour se gr ade i n  
t he 4- cr edi t  ver s i on of  t hi s cour se;  count s as 2% of  your  cour se  
gr ade i n t he 3- cr edi t  ver s i on of  t he cour se)  
 
The Sun i s  t he one ast r onomi cal  obj ect  we can obser ve i n t he  
dayt i me.   Cl ose t o t he t i me when we di scuss t he Sun i n c l ass,  you  
wi l l  be asked t o bot h obser ve and dr aw t he appear ance of  t he  
sol ar  di sk t hr ough a t el escope set  up f or  t hi s pur pose.   ( See t he  
Cour se Out l i ne. )   A f or m descr i bi ng how t hi s act i v i t y  wor ks wi l l   
be gi ven t o you i n November / Apr i l .   I n case of  c l ouds,  t hi s event   
may be r eschedul ed.    
 
Do not  at t empt  t o obser ve t he Sun on your  own.   Obser v i ng t he Sun  
wi t hout  pr oper  f i l t er s may r esul t  i n eye damage.  
 
( Use t he UNI  campus map,  on t he f ol l owi ng page,  t o f i nd wher e  
t hese t wo obser v i ng act i v i t i es wi l l  t ake pl ace. )  
 
 
 
                      * * * * * * * * * * * * * * * * * * * *  
 
LABORATORY:   As per  t he UNI  Cat al og,  st udent s wi shi ng t o  
f ul f i l l  t hei r  Li ber al  Ar t s cor e l abor at or y r equi r ement  i n ast r on-  
omy must  t ake " Ast r onomy"  and " Ast r onomy Labor at or y"  concur r ent l y   
( or  t ake t he f our - cr edi t  " Ast r onomy"  t hat  i nc l udes l ab) .   These  
cour ses r out i nel y f i l l  ear l y  dur i ng t he r egi st r at i on pr ocess.    
For  t he f or eseeabl e f ut ur e,  we ant i c i pat e no mor e t han f i f t y- f our   
l ab openi ngs per  semest er .   Pl ease t ake t hi s i nf or mat i on i nt o  
consi der at i on as you pl an your  degr ee pr ogr am.    
 
                       * * * * * * * * * * * * * * * * * * *  
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" TOOLS OF THE TRADE" :   I  woul d l i ke t o pr evi ew f or  you her e a f ew  
of  t he maj or  concept ual  t ool s we wi l l  be usi ng i n " Ast r onomy. "    
You wi l l  be hear i ng about  t hem f r equent l y  i n t he c l ass.  
 
A sci ent i f i c  t heor y i s  nei t her  a guess nor  an absol ut e t r ut h.   I t   
i s  a power f ul  t ool ,  and ever yone of  us,  whet her  we t hi nk about  i t   
or  not ,  put s our  f ai t h i n t heor i es r out i nel y dur i ng t he cour se of   
a moder n day.  
 
The Uni ver se i s  bui l t  on a scal e of  t he ver y smal l  and of  t he  
ver y l ar ge.   Or der s of  magni t ude hel p us i n our  at t empt  t o com-  
pr ehend t he ext r emes of  di st ance,  t i me,  mass,  and ener gy t hat  we  
encount er  i n ast r onomy.  
 
Sor t i ng nat ur al  obj ect s and phenomena i nt o cat egor i es ( c l assi f i -  
cat i on)  i s  a usef ul  f i r s t  s t ep at  expl ai ni ng and i nt er pr et i ng  
t hem.   Somet i mes a gr aphi cal  r epr esent at i on of  t hei r  pr oper t i es  
al so i s  usef ul .   We must  be car ef ul ,  t hough,  t o di st i ngui sh  
bet ween appar ent  pr oper t i es and i nt r i ns i c ones.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           Go t o Obser vat or y her e.  
 
 
                                              
   Sol ar  t el escope  
   set  up her e.  
 
 
 
       Go t o c l ass her e.  
                                LAT   
 
 
 
 
 
 
 
 
 
                                                                                                A Map 

        MSH 

Sabi n 
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                            COURSE OUTLI NE 
 
 
I NT      I nt r oduct i on 
HI S      The Ear l y Hi st or y of  Ast r onomy 
KEP      Tycho,  Kepl er ,  and Newt on 
SKY      Get t i ng Ar ound i n t he Sky           
PLA      -  no l ect ur e -  Vi s i t  t he pl anet ar i um ( Lat ham 105)  at   
         your  pr ear r anged t i me wi t hi n t he l ect ur e hour .             
ECT      The Ecl i pt i c  
SEA      The Seasons 
ASP      Pl anet ar y and Lunar  Aspect s 
ECS      Ecl i pses 
ETC      " Et c. "  
 
Thi s i s  a good t i me t o r evi ew page 8 of  t he Syl l abus,  " Exami na-  
t i ons. "  
 
EX1      EXAM I  
 
 
LGT      Li ght          
TEL      The Tel escope                 
OVR      Pl anet s:  An Over vi ew 
SI Z      On Si ze and Di st ance 
M&M      Mer cur y and t he Moon 
E&V      The Ear t h and Venus  
MAR      Mar s                
OI D      ' Oi ds ( Met eor -  and Ast er - )  
ETC      " Et c. "    
EX2      EXAM I I  
 
The cour se i s  hal f  over !   Have you been t o t he obser vat or y yet ?   
I f  not ,  r evi ew page 10 of  t he Syl l abus.  
 
 
JUP      Jupi t er  
OUT      The Out er  Sol ar  Syst em 
I CY      I cy Sat el l i t es 
PLU      Pl ut o and St uf f  
COM      Comet s  
SPC      Spect r oscopy 
SUN      The Sun 
SOL      -  no l ect ur e;  sol ar  obser v i ng day -  
DI S      St ar  Di st ances 
STA      St ar  Li ght  
ETC      " Et c. "        
EX3      EXAM I I I         
 
Check t o see what  ot her  ast r onomy cour ses ar e bei ng of f er ed i n  
t he Fal l / Spr i ng? 
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HRD      The H- R Di agr am         

LI V      The Li ves of  St ar s         
DI E      How St ar s Di e              
WAY      The Mi l ky Way      
GAL      Ot her  Gal axi es 
CML      Cosmol ogy 
CMG      Cosmogony 
ETI       Sear ch f or  Ext r at er r est r i al  I nt el l i gence ( not  ever y semest er )  
ETC      " Et c. "  
EX4      EXAM I V 
 
 
Fi nal s Week:   ( See page 15,  Schedul e of  Cl asses. )   We wi l l  t ake  
car e of  mi scel l aneous end- of - semest er  busi ness.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 16 

 
 
 
 
 
 

TEN FREQUENTL Y ASK ED QUESTI ONS ABOUT 870:010 ASTRONOM Y 
 
 
" Ar e t he c l assr ooms wheel chai r  accessi bl e?"  
 
Yes.   Ther e ar e t wo spot s desi gnat ed f or  wheel chai r s i n t he f i r s t   
r ow of  LAT 125 ( l ect ur e r oom) .   LAT 103 ( l ab r oom)  i s  al so acces-  
s i bl e.   The pl anet ar i um ( LAT 105)  has r oom f or  one wheel chai r .  
 
 
" Why ar e t he r eadi ng assi gnment s not  i n t he same or der  as t he  
book l ays t hem out ?"  
 
I  wi sh t hey wer e,  but  t her e i s  no book on t he mar ket  t hat  t akes  
t he t opi cs i n ast r onomy i n t he or der  i n whi ch I  bel i eve i s  best   
f or  st udent s.   Thi s book comes c l osest .  
 
 
" When can I  make an appoi nt ment ?"  
 
You' r e act ual l y  busi er  t han I  am.   ( I  admi t  i t ! )   I  don' t  mean  
t hat  I  don' t  have anyt hi ng t o do;  i t ' s  j ust  t hat  I  don' t  have  
f i ve or  mor e c l asses t hat  r equi r e me t o be at  a par t i cul ar  pl ace  
at  a par t i cul ar  t i me.   When you ask t o set  up an appoi nt ment ,   
I ' l l  pr obabl y t ur n r i ght  ar ound and ask you when you woul d l i ke  
t o make i t .   You mi ght  have a t i me i n mi nd.   I f  i t ' s  not  10: 00-  
11: 00 or  12: 00- 2: 00 M- F,  i t ' s  pr obabl y a good t i me.  
 
 
" Does t he c l ass get  har der  or  easi er  as t he semest er  pr ogr esses?"  
 
Thi s i s  a har d one.   I  pr obabl y have t o say t hat  i t  get s har der   
i n t hat  we t al k about  mor e and mor e abst r act  t hi ngs as we go  
al ong.   We don' t  dump bl ack hol es and t he expansi on of  t he  
Uni ver se on you r i ght  away- - we st ar t  wi t h f ami l i ar  t hi ngs ( phases  
of  t he Moon,  Ear t h- l i ke pl anet s,  et c. )   Past  exams suggest  t hat   
on t he aver age ( and ever yt hi ng el se bei ng equal ) ,  peopl e' s scor es  
st ay t he same or  go down s l i ght l y  each uni t .   Keep i n mi nd,   
t hough,  t hat  what  happens on t he aver age may have not hi ng t o do  
wi t h your  per f or mance.  
 
 
" Do you dr aw exam quest i ons f r om t he book or  t he l ect ur e?"  
 
I  t r y  t o come up wi t h quest i ons about  mat er i al  t hat  has appear ed  
bot h i n t he book and t he l ect ur es,  t hough somet hi ng may be co-  
ver ed i n gr eat  det ai l  i n t he book and ment i oned i n passi ng i n  
c l ass or  may be di scussed ext ensi vel y i n c l ass and al l ot t ed onl y  
a l i ne i n t he t ext .  
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" Do you gr ade on a cur ve?"  
 
No.   A r eal  gr adi ng cur ve assi gns gr ades accor di ng t o a pr edet er -  
mi ned st at i s t i cal  pr ocess.   The r esul t  i s  t hat  at  t he out set  i t    
i s  known t hat  a cer t ai n smal l  number  of  peopl e wi l l  get  " A" s ( and  
a cer t ai n smal l  number  of  peopl e wi l l  get  " F" s) .   Li kewi se,  as  
many peopl e get  " D" s as " B" s.   I n an absol ut e gr adi ng syst em,   
l i ke our s,  ever yone st ar t s out  wi t h at  l east  t he possi bi l i t y  of   
get t i ng a hi gh gr ade.  
 
 
" O.  K. ,  but  do you i nt end t o l ower  t he gr adi ng scal e?"  
 
I  have done so onl y when somet hi ng unusual  has happened dur i ng  
t he semest er  t o,  i n my opi ni on,  make scor es l ower  t han t hey woul d  
nor mal l y  be.   Most  of  t he t i me I  have not .   I t  woul d be unwi se,   
t her ef or ,  t o assume t hat  t he gr adi ng scal e wi l l  be anyt hi ng ot her   
t han what  i s  pr i nt ed i n t he Syl l abus.   I n any event ,  I  woul d not   
make a deci s i on on adj ust ment  t o t he scal e unt i l  I  comput e f i nal   
gr ades,  somet i me af t er  t he l ast  exam.  
 
 
" Do I  have t o come Fi nal s Week?"  
 
The Uni ver s i t y  r equi r es t hat  t hi s cour se meet  dur i ng i t s  sche-  
dul ed f i nal  exami nat i on per i od.   However ,  assumi ng we have r e-  
mai ned on schedul e,  you wi l l  have met  al l  t he gr aded r equi r ement s  
f or  t he cour se bef or e t hi s t i me.   I n ot her  wor ds,  I  have t o be  
her e Fi nal s Week.   Cl oser  t o t he end of  t he semest er ,  we' l l   
di scuss what  we mi ght  do on our  " f i nal  exam"  day,  and you can  
deci de f or  your sel f .  
 
 
" Do you assi gn " +"  and " - "  gr ades?"  
 
Usual l y ,  except  i f  ever ybody woul d end up wi t h a mi nus.   Because  
my gr adi ng scal e i s  f i xed,  t hi s i s  t he one pl ace wher e I  al l ow  
mysel f  some smal l  l at i t ude t o eval uat e i ndi v i dual s '  over al l  per -  
f or mance.   Ther e i s  no set  f or mul a,  and I  do not  assi gn t he " +" s  
and " - " s unt i l  af t er  I  have cal cul at ed f i nal  l et t er  gr ades.   I n  
gener al ,  t hose of  you hi gh i n your  gr ade br acket  wi l l  get  a " +" ,   
and t hose of  you l ow i n your  br acket  wi l l  get  a " - " .   ( I  have  
been known t o gi ve " A+" s,  but  t hey don' t  seem t o get  r ecor ded on  
st udent s '  t r anscr i pt s i n t he Regi st r ar ' s  Of f i ce! )  
 
 
" Besi des UNI ,  wher e can I  go l ocal l y  t o l ear n mor e about  ast r ono-  
my?"  
 
The Gr out  Museum ( Wat er l oo)  houses a pl anet ar i um and ast r onomy  
exhi bi t s .   I t  al so sponsor s t el escope- obser v i ng sessi ons and  
l oans por t abl e t el escopes.   The Des Moi nes Sci ence Cent er  i s  home  
t o a l ar ge pl anet ar i um,  t oo.  
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[ Not e:  The Lab Syl l abus appl i es onl y t o t hose enr ol l ed i n t he 4-  
cr edi t  ver s i on of  t hi s cour se. ]  
 
 
 

                            LAB SYLLABUS 
 
 
 
YOUR CLASSROOM:   We wi l l  not  spend al l  our  t i me i n Lat ham 103.    
Nor mal l y  t he r oom door  wi l l  be unl ocked.   Keep t r ack of  your   
val uabl es.   Al so,  Lat ham Hal l  i s  f ai r l y  di st ant  f r om bot h  
dor mi t or i es and par k i ng l ot s.   I n consi der at i on of  t he hour  at   
whi ch we wi l l  be di smi ssi ng,  I  r ecommend t hat  you f i nd someone  
wi t h whom t o wal k acr oss campus af t er  c l ass.   
 
I f  you ar e seat ed i n t he back r ow of  Lat ham 103,  be car ef ul  t hat   
your  chai r  does not  r ub agai nst  t he " moonscape"  mur al .  
 
 
 
OBJECTI VE:   We wi l l  be exami ni ng t he t ool s and t echni ques one can  
use t o expl or e t he Uni ver se wi t hout  l eavi ng t he Ear t h.   I n t he  
pr ocess,  you wi l l  become mor e f ami l i ar  wi t h f i ndi ng your  way  
ar ound t he ni ght  sky.   Even t he i ndoor  exer c i ses wi l l  be sel ect ed  
wi t h t hi s end i n mi nd.   Ast r onomy you can do by your sel f  s t andi ng  
i n your  own backyar d wi l l  be an emphasi s of  t hi s cour se.  
 
Al so,  you wi l l  have t he oppor t uni t y  t o pr act i ce communi cat i ng  
quant i t at i ve measur ement s t o ot her s,  i .  e. ,  wr i t i ng a l abor at or y  
r epor t .   We wi l l  poi nt  out  how deal i ng i n a pr act i cal  sor t  of  way  
wi t h act ual  physi cal  measur ement s di f f er s f r om t he mor e pr i s t i ne  
mani pul at i on of  pur e number s f ound i n a mat hemat i cs c l ass.   The  
t echni ques i nvol ved her e ar e gener al  and may be appl i ed many  
pl aces out s i de of  Ast r onomy Labor at or y.  
 
A l abor at or y di f f er s f r om most  of  t he cour ses you have t aken  
pr evi ousl y.   Thi s i s  because,  i n l ab,  you wi l l  not  be t ol d each  
st ep necessar y f or  compl et i ng an exer c i se.   An i mpor t ant  aspect   
of  l ab i s  t o encour age you t o pr act i ce comi ng up wi t h ways t o  
sol ve a pr obl em on your  own.   Thus,  you may be asked t o det er mi ne  
some physi cal  quant i t y  by maki ng a cer t ai n measur ement - - wi t hout   
each of  t he pr ocedur es bet ween your  measur ement  and t he desi r ed  
quant i t y  bei ng spel l ed out .   I n ot her  wor ds,  you wi l l  be asked t o  
come up wi t h many st eps your sel f .   I ndeed,  di f f er ent  peopl e wi l l   
sol ve a gi ven pr obl em i n di f f er ent  ways.   Thi s i s  as i t  shoul d be  
f or  i t  i s  how sci ent i s t s act ual l y  appr oach physi cal  pr obl ems.  
 
Thi s k i nd of  exer c i se may seem f r ust r at i ng t o you at  f i r s t ,   
especi al l y  i f  you get  " st uck. "   When t hi s happens,  make sur e you  
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ask f or  hel p.   Thi s way we can get  you " unst uck"  as qui ck l y as  
possi bl e.   
 
 
 
 
TEXTBOOK:   The Sky Gazer ' s  Al manac ( Sky Publ i shi ng Cor por at i on) .    
Pl ease pi ck up t he 870: 010 Ast r onomy cour se packet  ( Hockey) ,  as  
wel l .   ( I t  i s  at  CopyWor ks,  on t he cor ner  of  23r d and Col l ege;  speci f y   
your  l ab sect i on—Monday,  Tuesday,  Wednesday,  or  Thur sday. )   Br i ng  
t he packet  t o each l ab meet i ng.   ( I n addi t i on t o your  packet ,  you  
wi l l  occasi onal l y  be asked,  wi t h sui t abl e not i ce,  t o br i ng ot her   
mat er i al s al ong. )  
   
You wi l l  f i nd i t  usef ul  t o br i ng an el ect r oni c cal cul at or  wi t h  
you t o c l ass.   Thi s need not  be a f ancy one- - most  of  t he t i me you  
wi l l  j ust  need " +, "  " - , "  " x, "  and " / . "   Si mpl e cal cul at or s cost   
l ess t han $5. 00 t hese days.  
 
A smal l  f l ashl i ght  ( " penl i ght " )  al so can come i n handy.  
 
 
   
WHAT TO EXPECT:   A t ypi cal  l ab ni ght  wi l l  s t ar t  wi t h a br i ef   
di scussi on of  l abor at or y t echni ques and an i nt r oduct i on t o t hat   
eveni ng' s exer c i se.   I  of t en wi l l  not  be abl e t o t el l  you i n  
advance wi t h cer t ai nt y whi ch exer c i se we wi l l  be doi ng on a gi ven  
ni ght .   The most  l i kel y r eason f or  t hi s wi l l  be t he weat her .   We  
wi l l  t r y  t o do an out door  l ab ever y t i me,  but ,  unf or t unat el y,   
of t en ( i n t he spr i ng,  ver y of t en)  i t  wi l l  be c l oudy.   I f  t hi s  i s   
t he case,  we wi l l  do an i ndoor  l ab.   Thus,  t her e wi l l   
al ways- - bar r i ng t or nado war ni ngs! - - be a l ab r egar dl ess of  t he  
weat her .  
 
You may be asked t o wor k i ndi v i dual l y  or  wi t h a gr oup t o compl et e  
t he exer c i se.   Nor mal l y ,  t hough,  t her e wi l l  be no mor e t han t wo  
peopl e wor ki ng at  a s i ngl e t el escope.  
 
Once you ar e gi ven your  l ab exer c i se,  you wi l l  have t he r est  of   
t he c l ass per i od t o wor k on i t .   Unl ess ot her wi se r equest ed,  you  
ar e expect ed t o t ur n i n t he compl et ed assi gnment ,  based on t he  
exer c i se,  t hat  ni ght .   Af t er  you ar e f i ni shed,  you ar e f r ee t o  
l eave unl ess you ar e asked t o r emai n f or  somet hi ng speci al .   ( I   
wi l l  al ways r eser ve t he r i ght  t o use t he ent i r e c l ass  
per i od- - maybe even t en mi nut es ext r a,  occasi onal l y . )   Be sur e,   
t hough,  t hat  your  l ab assi gnment  i s  as compl et e,  or der l y ,  and  
neat  as possi bl e bef or e t ur ni ng i t  i n.    
 
When we t ake out  t el escopes,  t he i nst r ument s we wi l l  use most   
of t en ar e t he s i x- i nch- aper t ur e r ef l ect i ng t el escopes.   Take  
caut i on movi ng t hem;  t hey ar e heavy.   ( These ' scopes ar e best   
gr asped at  t he bl ack mount ,  bel ow t he whi t e mi r r or  t ube. )   Be  
especi al l y  car ef ul  of  t he mi r r or ,  l ocat ed at  t he bot t om of  t he  
t el escope t ube.  
 
I n addi t i on t o l ab exer c i ses,  we wi l l  t ake some t i me t o get   
acquai nt ed wi t h t he sky.   These act i v i t i es ar e desi gned t o hel p  
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pr epar e you f or  your  l ab exams.   ( See " Requi r ement s"  page 20,   
bel ow. )  
 
 
 
 
LABORATORY REPORTS:   Whi l e you may have been exposed t o a l abor a-  
t or y r epor t  " f or mul a"  i n j uni or -  or  seni or - hi gh school ,  I  f i nd  
t hat  t hese f or mat s ar e f or ced and do not  r ef l ect  t he way sci en-  
t i s t s r epor t  on t hei r  wor k i n t he r eal  wor l d.   A l abor at or y   
r epor t  i s  j ust  good communi cat i on.   You ar e mer el y asked t o  
descr i be what  your  pur pose was i n doi ng t he act i v i t y ,  what  st eps  
you t ook,  and what  r esul t s  you obt ai ned.   Assume,  whi l e you ar e  
wr i t i ng,  t hat  t he r eader  was not  pr esent  dur i ng t he l abor at or y,   
knows not hi ng about  t he exer c i se,  and has no mor e ast r onomi cal   
knowl edge t hen your sel f .   Last l y ,  pay at t ent i on t o det ai l s .   They  
do mat t er .  
 
Somet i mes,  expl i c i t  di scussi on quest i ons al so wi l l  be assi gned.    
I n some exer c i ses,  your  answer s t o t hese quest i ons may be t he  
onl y oppor t uni t y  f or  you t o i nt er pr et  what  you ar e doi ng i n  
wr i t i ng,  and I  wi l l  r ead t hese par t i cul ar l y  car ef ul l y .  
 
As t he semest er  goes al ong,  I  wi l l  r equi r e mor e and mor e t hi ngs  
t o be i nc l uded i n a good l abor at or y r epor t .   ( Most  of  t hese  
t hi ngs have t o do wi t h how t o handl e exper i ment al  er r or  i n a r eal   
physi cal  measur ement  and wi l l  be di scussed as we go al ong. )    
Ther ef or e,  mor e and mor e wi l l  be r equi r ed t o obt ai n a hi gh mar k  
on your  l abor at or y r epor t ,  but  t hen,  you al so wi l l  have mor e  
exper i ence i n wr i t i ng one as we pr ogr ess t hr ough t he exer c i ses.  
 
One t hi ng I  wi l l  ment i on r i ght  now:   Some exer c i ses ( dependi ng on  
how of t en we get  out s i de)  wi l l  not  i nvol ve an exper i ment  or   
pr ocess per  se,  but  r at her  wi l l  r equi r e you t o r epor t  what  you  
have obser ved.   Whenever  an exer c i se r equi r es you t o obser ve  
somet hi ng i n t he sky,  t he f ol l owi ng i nf or mat i on shoul d be r ecor d-  
ed:  t he t i me and dat e,  your  l ocat i on,  any i nst r ument  you may be  
usi ng,  t he condi t i on of  t he sky,  and wher e t he obj ect  you ar e  
l ooki ng at  i s  i n t he sky.  
 
I  consi der  devel opi ng our  power s of  obser vat i on t o be an i mpor -  
t ant  t ask i n t hi s cour se.   The v i ew t hr ough a t el escope i s  a good  
t hi ng t o pr act i ce on because of  i t s  r el at i ve s i mpl i c i t y .   Some  
quest i ons t hat  you may f i nd hel pf ul  t o ask your sel f ,  whi l e l ook-  
i ng at  and wr i t i ng about  somet hi ng t hr ough a t el escope,  ar e:    
What  i s  i t s  appar ent  s i ze?  Does i t  have a shape?  I f  so,  what  i s   
i t ?  I s  i t  uni f or m i n appear ance?  I s  i t s  bor der  shar p or  di f -  
f use?  How br i ght  i s  i t ?  What  col or  i s  i t ?  I s  i t  movi ng?  What   
i s  t he backgr ound l i ke?  Et c.   Ask me or  my assi st ant  f or  ot her   
suggest i ons about  speci f i c  cel est i al  obj ect s as you l ocat e t hem  
wi t h your  t el escope.  
 
Remember  t hat  your  Labor at or y Assi st ant  i s  a st udent  l i ke you,   
who has t aken and done wel l  i n t hi s l ab bef or e.   Use hi m or  her   
as a r esour ce!  
 
Last l y  on t he subj ect  of  l abor at or y r epor t s,  pl ease wr i t e t hem i n  
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i nk.   ( Dr awi ngs may be made i n penci l . )  
 
 
 
 
 
REQUI REMENTS:    
 
Lab and qui z scor es wi l l  be aver aged and count  as 25% of  your  4-  
cr edi t  870: 010 " Ast r onomy"  gr ade.  
 
 
Lab Exams -  Ther e wi l l  be t wo qui zzes,  one near  t he mi ddl e of  t he  
t er m and one near  t he end of  t he cour se,  t o t est  your  pr act i cal   
knowl edge of  t he sky.   These wi l l  be conduct ed or al l y  out s i de  
l ooki ng at  t he sky or ,  i f  necessar y,  usi ng a pl anet ar i um ( or   
s l i des) .   Dur i ng each qui z,  you wi l l  be asked t o i dent i f y  s i x   
br i ght  st ar s and s i x const el l at i ons by name f r om memor y.   The  
i dea i s  not  t o memor i ze a gr eat  many t hi ngs but  r at her  t o know  
wher e a f ew t hi ngs ar e wel l ,  under  a var i et y of  condi t i ons.   You  
wi l l  gi ve t o t he i nst r uct or  a l i s t  of  t he obj ect s you i nt end t o  
i dent i f y  bef or e you go out  t o t ake t he qui z.   The st ar s and  
const el l at i ons t hat  appear  on your  l i s t  ar e up t o you.   The onl y  
r est r i c t i on i s  t hat  t her e ar e no dupl i cat i ons on t he mi d- t er m  
l i s t  and t he end- of - t er m l i s t .   You wi l l  have t went y mi nut es t o  
compl et e a qui z ( but  pr obabl y wi l l  r equi r e much l ess t i me) .   Each  
qui z wi l l  count  as doubl e t he val ue of  a l abor at or y exer c i se.   You  
ar e expect ed t o spel l  and pr onounce t he names of  your  st ar s and  
const el l at i ons r easonabl y cor r ect l y .  
 
I f  we ar e not  doi ng enough out s i de or  i n t he pl anet ar i um t o hel p  
you pr epar e f or  t hese qui zzes,  pl ease l et  us know.   Poi nt i ng out   
s t ar s and const el l at i ons i s  act ual l y  one of  my f avor i t e par t s of   
t he l ab and,  mor e t han anyt hi ng el se t hat  we wi l l  do,  i nvol ves 
pr act i cal  knowl edge you can br i ng out  of  Ast r onomy Labor at or y  
t hat  can be used,  wi t hout  pr epar at i on or  equi pment ,  f or  t he r est   
of  your  l i f e.   When somet hi ng i s  poi nt ed out  i n t he sky and you  
cannot  see i t ,  speak up.   I t  i s  ver y di f f i cul t  t o get  ei ght een  
peopl e al l  l ooki ng i n t he same di r ect i on!   We wi l l  be gl ad t o  
poi nt  out  anyt hi ng i n t he sky t o you,  i ndi v i dual l y .  
 
You wi l l  need t o spend some t i me out s i de c l ass f ami l i ar i z i ng  
your sel f  wi t h t he st ar s and const el l at i ons and wi t h wher e t hey  
ar e i n t he sky.   ( Remember ,  t hi s changes f r om hour  t o hour  and  
f r om ni ght  t o ni ght . )   I n a sense,  t hi s i s  an on- goi ng assi gnment   
t hr oughout  t he semest er .   Pl ease do not  wai t  unt i l  r i ght  bef or e  
t he qui z t o pr act i ce.   I t  may be c l oudy al l  t hat  week!  
 
 
Labs -  Each week t her e wi l l  be a l ab assi gnment  f or  you t o com-  
pl et e.   Each l ab wi l l  count  t he same even t hough by necessi t y   
some exer c i ses wi l l  be mor e di f f i cul t  and/ or  t i me- consumi ng t han  
ot her s.   Thi s wi l l  hel p bot h you and me keep t r ack of  your   
pr ogr ess mor e easi l y  and wi l l  avoi d penal i z i ng t he per son who i s   
home si ck wi t h t he measl es dur i ng a l ab t hat  happens t o count  20%  
mor e t han t he " l ucky"  per son who br eaks a l eg on a ni ght  wi t h a  
l ab wor t h onl y 2%.  



 22 

 
Labor at or y r epor t s wi l l  be gr aded much l i ke any wr i t t en assi gn-  
ment  ( e.  g. ,  an Engl i sh paper ) ,  t hat  i s  subj ect i vel y.   Thi s must   
be,  f or  i n t he case of  a r eal  physi cal  pr obl em,  each of  you may  
pr oceed di f f er ent l y  and ar r i ve at  di f f er ent  ( but  cor r ect )  sol u-  
t i ons.   Your  scor e ( usual l y  on a scal e of  1- 10)  r ef l ect s my opi n-  
i on of  t he qual i t y  of  your  wor k and i s  not  necessar i l y  an i ndi ca-  
t or  of  how many t hi ngs you got  " wr ong. "   " Hal f  a poi nt  of f  f or   
t hi s"  and " t hr ee quar t er s of f  f or  t hat "  becomes t edi ous and,   
ul t i mat el y,  meani ngl ess.   A “ per f ect  10”  wi l l  be r eser ved f or   
except i onal  r epor t s t hat  show schol ar shi p above and beyond  
" get t i ng al l  t he answer s r i ght . "   I n shor t ,  you wi l l  f i nd t hat   
a modest  amount  of  wor k wi l l  be r equi r ed of  you dur i ng each l ab  
exer c i se but  t hat  I  ask f or  excel l ence i n what  I  do r equi r e.  
 
 
 
GRADI NG CRI TERI A ( LABORATORY REPORTS) :   I n t he spi r i t  of  t he  
pr ecedi ng par agr aph,  use t hese i t ems as a gui del i ne i n assessi ng  
your  wor k.  
 
I .   How wel l  does t he r epor t  r ef l ect  under st andi ng of  t he pur pose  
of  t he assi gnment ? 
 
I I .   I s  t he r epor t  l egi bl e and under st andabl e? 
 
I I I .   Does t he r epor t  adequat el y expl ai n what  t ook pl ace dur i ng  
t he cour se of  t he l abor at or y exer c i se? 
 
I V.   Does t he r epor t  suggest  pat i ence and car e i n under t aki ng t he  
exer c i se on t he par t  of  t he st udent ? 
 
V.   Ar e ast r onomi cal  f act s and t heor i es appl i ed cor r ect l y? 
 
VI .   When expl i c i t  answer s ar e r equi r ed,  ar e t hey cor r ect  and  
pr esent ed i n t he pr oper  f or mat ?  Ar e comput at i ons l eadi ng t o  
numer i cal  answer s shown? 
 
VI I .   When expl i c i t  quest i ons ar e asked,  does t he r epor t  answer   
t he quest i ons and do so i n a l ogi cal  f ashi on? 
 
VI I I .   When obser vat i ons ar e r equi r ed,  ar e al l  t he obser vabl e  
pr oper t i es di scussed?  ( See " Labor at or y Repor t s"  above. )  
 
I X.   I s  t he r epor t  compl et e?  I s  i t  neat ? 
 
X.   Does t he r epor t  r ef l ect  any i nnovat i on,  or  ef f or t  t o pur sue  
t he l abor at or y exer c i se,  on t he par t  of  t he st udent  t hat  goes  
beyond t he mi ni mum r equi r ement s st at ed i n t he i nst r uct i ons or  i n  
c l ass? 
 
* * * .   Whi l e gr ammar  and spel l i ng ar e not  gr aded expl i c i t l y ,  I   
wi l l  make t he cor r ect i ons,  or  suggest i ons f or  cor r ect i ons,  t hat  I   
see ar e necessar y.  
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MAKI NG UP WORK:   Ever y once i n a whi l e someone must  mi ss a l ab  
wi t h some bona f i de excuse.   Yet  because of  t he f or mat  of  our   
c l ass,  i t  i s  v i r t ual l y  i mpossi bl e f or  you t o " make up"  a mi ssed  
l ab.   Al t er nat e eveni ng t i mes ar e di f f i cul t  t o ar r ange,  and a l ab 
sect i on meet i ng on anot her  ni ght  i s  al most  cer t ai n t o be doi ng a  
di f f er ent  exer c i se t han t he one you mi ssed.   Ther ef or e,  t her e  
wi l l  be no made- up l abs.   However ,  I  wi l l  dr op one of  your  l ab   
scor es- - ei t her  t hat  of  one you had t o mi ss or ,  i f  you at t ended  
al l  of  t hem,  your  l owest  scor e.  
 
 
 
ATTENDANCE:   Obvi ousl y,  you can t el l  t hat  I  consi der  i t  i mpor t ant   
f or  you t o at t end l abs.   I n t hi s c l ass,  you cannot  l ear n by  
r eadi ng about  i t ;  you' ve got  t o do i t !   Nat ur al l y ,  t hough,  I  am  
wi l l i ng t o t ake i nt o consi der at i on except i onal  c i r cumst ances.   I f   
t hi s  appl i es t o you,  pl ease br i ng your  s i t uat i on t o my at t ent i on  
as soon as you ar e abl e ( bef or ehand,  i f  possi bl e)  so t hat  we have  
t he best  chance of  wor k i ng i t  out .  
 
 
 
A REMI NDER:   I t ' s  col d out  t her e!   Ser i ousl y,  dr ess war ml y.   What   
wor ks f or  r unni ng acr oss campus f r om cl assr oom t o c l assr oom j ust   
does not  cut  i t .   At  ni ght  when t he sky i s  c l ear  ( and when we  
wi l l  be out s i de)  t he t emper at ur e dr ops qui ck l y.   Al so,  t he nat ur e  
of  ast r onomi cal  obser vat i on ( i .  e. ,  s t andi ng i n one pl ace f or  ex 
t ended per i ods of  t i me,  usual l y  away f r om any conveni ent  wi nd  
br eak)  can make f or  an uncomf or t abl e,  i nst ead of  enj oyabl e,   
eveni ng i f  one i s  not  pr oper l y pr epar ed.    
 
 
 
 .  .  .  AND FI NALLY:   The sky subt l y  r ewar ds t hose who obser ve i t .   
The v i ews you see of  t he st ar s and pl anet s t hr ough a t el escope  
may di sappoi nt  you at  f i r s t  i f  you ar e used t o t he dr amat i c  
space- pr obe- pr oduced and comput er - enhanced phot ogr aphs t hat  ap-  
pear  i n t ext books or  on t el evi s i on.   But  one of  t he j oys of   
obser v i ng i s  t hat  t he l onger  you l ook and t he mor e you l ear n,  t he  
mor e you wi l l  " see. "   Be pat i ent .   Remember ,  what  you ar e l ooki ng  
at  i s  r eal .   I t  i s  not  r ecor ded and edi t ed f or  your  consumpt i on  
as i s  so much of  what  we exper i ence i n t oday' s wor l d.   You ar e  
wat chi ng t he Uni ver se " l i ve"  .  .  .  
 
 
 
 
 
 
 
 
 
Requi r ement s f or  t he UNI  Ast r onomy Mi nor  
 
� ��870: 010 ( 4- cr edi t s)  or  870: 010 ( 3- cr edi t s)  + 870: 011 
�  870: 151 
�  870: 152 or  870: 153 
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�  870: 154 
�  800: 060 
�  800: 061 
�  880: 061 ( not  r equi r ed i f  s t udent  has t aken 880: 056)  
�  880: 130 + 880: 131 
 
SOME SUGGESTI ONS AND CAUTI ONS FOR OPERATI NG THE C- 8 TELESCOPE 
 
 
These mi scel l aneous hi nt s ar e based on exper i ences pr evi ous  
Ast r onomy Labor at or y st udent s have had wi t h t he C- 8 t el escopes.    
Pl ease r emember  al ways t hat  despi t e t hei r  " wel l - used"  appear ance,   
t hese t el escopes ar e del i cat e sc i ent i f i c  i nst r ument s t hat  can do  
t r ul y r emar kabl e t hi ngs wi t h onl y a l i t t l e car e and t hought  i n  
oper at i on.  
 
 
Caut i ons �  
 
1.   When car r y i ng a t el escope case,  make sur e t he l at ch i s  se-  
cur ed by a pi n t o pr event  acci dent al  spi l l age of  t he cont ent s.    
Tr y not  t o l ose t he pi n.  
 
2.   Do not  l ay any of  t he equi pment ,  i nc l udi ng cases,  i n wet   
gr ass or  snow.   The f eet  of  t he t r i pods ar e except i ons,  of   
cour se.  
 
3.   Keep t r ack of  t he l ar ge r ubber  band hol di ng t he t r i pod l egs  
t oget her .   The " oct opus"  t r i pods ar e st or ed wi t h t he l egs f l i pped  
over  t he " head. "   
 
4.   Avoi d get t i ng f i nger pr i nt s on t he t el escope cor r ect or  pl at e  
( aper t ur e wi ndow) .  
 
5.   Never  al l ow t he t el escope t o move on ei t her  axi s i f  l ocked.    
Unf or t unat el y,  t hi s  i s  t he most  common way of  abusi ng t he t el e-  
scope.  
 
6.   When adj ust i ng t he al i gnment  of  t he s i ght i ng t el escope,  make  
sur e t hat  t he set  scr ews do not  scr at ch t he t el escope t ube.  
 
7.   Do not  t r y  t o c l ean an eyepi ece or  any par t  of  t he t el escope  
opt i cs.   These sur f aces ar e easi l y  scr at ched and r equi r e a spe-  
c i al  t i ssue and f l ui d t o c l ean t hem.  
 
8.   When put t i ng eyepi eces away,  see t hat  t hei r  opt i cal  sur f aces  
ar e pr ot ect ed by pl ast i c ,  car dboar d,  or  f oam.   When put t i ng t he  
t el escope away,  make sur e t hat  no f or ce i s  bei ng exer t ed on t he  
s i ght i ng t el escope by t he case or  i t s  l i d.  
 
9.   I f  you dr op anyt hi ng on t he dar k gr ound,  f eel  f r ee t o cal l  an  
i nst r uct or  over  wi t h a br i ght  f l ashl i ght  t o hel p l ook f or  i t .    
You wi l l  not  suf f er  any hor r i bl e consequences f or  mi spl aci ng  
somet hi ng,  and sear chi ng i mmedi at el y i ncr eases t he chances of   
f i ndi ng t he l ost  par t .    
 
10.   A l ot  of  t he t el escope par t s ar e smal l ,  and t her e ar e qui t e  
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a f ew of  t hem- - yet  we need t hem al l .   Pl ease check your  pocket s  
and t he gr ound ar ound your  t el escope bef or e packi ng up.  
 
11.   Tr y t o keep t el escope accessor i es t oget her  and i n cases when  
not  i n use.   Thi s wi l l  r educe t he l i kel i hood of  st eppi ng or   
t r i ppi ng over  t hem.  
 
Suggest i ons  
 
1.   I f  t he t el escope i s  t oo l ow t o t he gr ound,  check i f  your   
t r i pod comes wi t h ext endabl e l egs.  
 
2.   Not e t hat  t he set  of  bol t s  f or  at t achi ng t he t el escope t o t he  
wedge and t he set  of  bol t s  f or  at t achi ng t he wedge t o t he t r i pod  
ar e not  i nt er changeabl e.   Make sur e t hat  you have t he r i ght - s i zed  
bol t s  f or  each pur pose.  
 
3.   Ther e ar e t wo set s of  bol t  hol es on t he t op of  t he t r i pod.    
I f ,  whi l e at t achi ng t he wedge t o t he t r i pod,  t he bol t s  do not   
" gr ab, "  you ar e usi ng t he wr ong set  of  hol es.   Rot at e t he wedge a  
coupl e of  i nches ar ound t he c i r cumf er ence of  t he t r i pod t op,  and  
you wi l l  f i nd t he cor r ect  set  of  hol es.  
 
4.   Once i t  i s  set  up,  t est  t he movement  of  t he t el escope.   Does  
ei t her  end sag under  i t s  own wei ght ?  I f  so,  ask f or  i nst r uc-  
t i ons.   The t el escope must  be abl e t o poi nt  anywher e i n t he sky  
and st ay t her e unat t ended ( except  near  t he hor i zon) .   You wi l l   
not  be abl e t o hol d t he t el escope st eadi l y  enough t o keep i t   
poi nt ed at  a cel est i al  obj ect  i f  you ar e f i ght i ng gr avi t y .  
 
5.   I f  t he s i ght i ng t el escope hangs under  t he mai n t el escope i n  
an awkwar d posi t i on,  t ur n t he mai n t el escope 180 degr ees on bot h  
axes so t hat  t he s i ght i ng t el escope swi vel s t o t he t op.  
 
6.   Al i gn t he pol ar  axi s of  your  t el escope and check t he al i gn-  
ment  of  t he s i ght i ng t el escope- - f i r s t  t hi ng!   These ext r a st eps  
bef or e obser v i ng wi l l  ul t i mat el y speed up t he pr ocess of  f i ndi ng  
( and keepi ng)  cel est i al  obj ect s i n v i ew.  
 
7.   As a f i r s t  r ough at t empt  at  poi nt i ng t he t el escope,  s i ght   
al ong t he t el escope t ube i t sel f .   When usi ng t he s i ght i ng t el e-  
scope ( as wel l  as t he mai n t el escope) ,  t o f i nd t hi ngs i n t he sky,   
r emember  t hat  t he di r ect i on an obj ect  moves i n t he eyepi ece i s   
not  necessar i l y  t he physi cal  di r ect i on you ar e movi ng t he t el e-  
scope.   Ther e ar e one,  t wo,  or  t hr ee mi r r or s bet ween you and t he  
obj ect ,  and t hese r ever se t he appar ent  di r ect i on of  mot i on.  
 
8.   Sear chi ng t he sky f or  an ast r onomi cal  obj ect  wi t h an out - of -  
f ocus t el escope i s  next  t o usel ess.   I f  you see not hi ng t hr ough  
t he t el escope,  chances ar e t hat  i t  i s  not  i n f ocus.   Ther e ar e  
enough st ar s j ust  t oo f ai nt  t o be obser vabl e wi t h t he naked eye  
t hat  r andom sweeps wi t h an ei ght - i nch- aper t ur e t el escope ought  t o  
s t umbl e acr oss sever al  of  t hem.   However ,  i f  t he t el escope i s  out   
of  f ocus,  st ar l i ght  i s  not  concent r at ed i n a poi nt  and,  i nst ead,   
i s  spr ead out  over  a c i r c l e t oo di m t o see.   Remember ,  a st ar   
shoul d al ways appear  as t he smal l est  poi nt  possi bl e t o assur e  
pr oper  f ocus.    
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9.   I f  your  t el escope i s  out  of  f ocus,  check t o make sur e t hat   
bot h t he eyepi ece and t he di agonal  ar e s l i d as f ar  as possi bl e  
i nt o t hei r  r ecei v i ng s l eeves.   Do t hi s bef or e t ur ni ng t he f ocus  
knob t hr ough many r ot at i ons;  you may s i mpl y be r unni ng i t  f ur t her   
and f ur t her  out  of  f ocus.    
 
10.   Whi l e scanni ng t he sky wi t h your  t el escope,  i f  you see a  
f uzzy obj ect  t hat  l ooks l i ke a donut ,  s t op!   Thi s i s  an out - of -  
f ocus i mage.   You ar e act ual l y  seei ng t he mi r r or  i t sel f  and t he  
back of  t he secondar y ( t he dar k " donut  hol e" ) .   Adj ust  t he f ocus  
unt i l  t he " donut "  becomes smal l er ,  br i ght er ,  and shar per  and  
l oses i t s  " hol e. "  
 
11.   Fi nal l y ,  be pat i ent  wi t h t he t el escope.   Even i f  your  i n-  
st r ument  i s  i n f ocus and i n good wor ki ng or der ,  i t  wi l l  s t i l l   
pr obabl y t ake you some t i me t o f i nd an obj ect  i n t he sky.   The  
f i el d of  v i ew ( t hat  par t  of  t he sky t hat  t he t el escope " sees" )  i s   
exceedi ngl y smal l ,  and i t  wi l l  be ver y easy t o j ust  mi ss your   
obj ect .   Your  sk i l l  at  f i ndi ng t hi ngs pr obabl y wi l l  i ncr ease as  
t he semest er  goes al ong and you get  a " f eel "  f or  t he t el escope,   
but  even t hen t her e wi l l  be t hose t i mes when you cannot  qui t e get   
i t - - at  l east  r i ght  away.   I  s t i l l  have ni ght s when i t  t akes  
t hi r t y  seconds t o poi nt  t el escopes #1- #7 and t hen t en mi nut es t o  
poi nt  #8!  
 
 
The 9: 30 PM Pr omi se 
 
Don' t  pani c.   I f ,  af t er  s i ncer e ef f or t ,  you have not  l ocat ed  
anyt hi ng t hr ough your  t el escope by t went y- mi nut es bef or e t he  
c l ass per i od i s  up,  I  wi l l  do i t  f or  you.   Nobody l eaves " empt y  
handed! "  
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A 
         FEW 
                 WORDS 
                       ABOUT  
                              YOUR 
                                   READI NG  
                                           ASSI GNMENTS 
 
 
 
You won' t  hear  me sayi ng a l ot  about  your  t ext book r eadi ng as-  
s i gnment s,  but  do not  make t he mi st ake t hat  a f ew st udent s do  
each semest er  and not  r ead t hem.   Unl ess you ask quest i ons about   
t he r eadi ngs ( t he end of  t he c l ass per i od i s  an excel l ent  t i me t o  
do so) ,  I  wi l l  assume t hat  you have t hem pr et t y wel l  i n hand.  
 
The or der  of  t he subj ect s of  t he sect i ons assi gned i s  t he easi est   
one t o devel op i n l ect ur e.   Occasi onal l y ,  t he assi gned t ext  wi l l   
r ef er  t o a passage t hat  you haven not  r ead yet .   I f  t hi s  i s   
t r oubl esome,  you ar e encour aged t o use t he gl ossar y and i ndex and  
r ef er  t o t he as- yet - unassi gned pages.   Ther e i s  no r ul e agai nst   
r eadi ng mor e of  t he book t han you ar e assi gned or  past  t he t ext   
you ar e assi gned.   I ndeed,  many of  you wi l l  want  t o r ead t he t ext   
mor e t han once.   For  i nst ance,  some st udent s f i nd r eadi ng t he  
mat er i al  agai n i n or der ,  chapt er - by- chapt er ,  t o be usef ul  bef or e  
exams.  
 
Al l  r eadi ng assi gnment s ar e f r om Pasachof f  & Fi l i ppenko 2004.   Page  
number s r ef er  t o t he bol d- f ace- t i t l ed sect i ons begi nni ng or  endi ng  
on t hat  page.   ( Sect i ons al so ar e l i s t ed i n t he “ Det ai l ed Tabl e of   
Cont ent s, "  wi t hi n t he book’ s f r ont mat t er . )    
 
I n addi t i on t o t he sect i ons t hat  appear  on t he r eadi ng l i s t s,   
your  t ext  pr ovi des " Concept  Revi ew, "  " Quest i ons, "  and " Topi cs f or   
Di scussi on”  sect i ons.   Whi l e unassi gned,  t hese ar e an obvi ous  
r esour ce.   " Boxes"  al so ar e opt i onal  r eadi ng.    
 
On t he br i ght  s i de,  t he expl i c i t  assi gnment s ar e not  qui t e as  
l ong as t hey appear .   Our  t ext  was chosen,  par t i al l y  because of   
i t s  wi se and ampl e use of  phot ogr aphs,  t abl es,  and f i gur es spr ead  
t hr oughout  i t s  pages!  
 
[ Fol l owi ng each r eadi ng assi gnment  bel ow,  I  have i nc l uded an  
ant i c i pat ed out l i ne of  t hat  day' s l ect ur e. ]  
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READI NG ASSI GNMENTS -  UNI T I  
 
 
Af t er  some i nt r oduct or y r emar ks,  i n t hi s uni t  we wi l l  t r ace t he  
hi st or y of  ast r onomy.   We t hen wi l l  t ake a l ook at  our  sky,  as  
seen by t he naked eye.  
 
 
I NT     I nt r oduct i on 
        Text  pp.  1- 5;  10- 16 
 
 
HI S     The Ear l y Hi st or y of  Ast r onomy,  or  " How Ast r onomy t hr ough          
        t he Ages Has Been Lar gel y a Sear ch f or  Our  Pl ace i n t he          
        Cosmos"  
        t ext  pp.  16- 19;  77- 81 
 
I .    Obser vabl e Fact s 
I I .   Peopl es '  Vi ews of  t he Uni ver se 
     A.   Ear l y  Ci v i l i zat i ons 
     B.   Eudoxus and Ar i st ot l e 
 
 
KEP     Coper ni cus,  Tycho,  and Kepl er ,  or  " How a Few Si mpl e Rul es  
        Gover n t he Movement  of  Just  About  Ever yt hi ng"  
        t ext  pp.  81- 88 
 
I .     Ni chol as Coper ni cus 
I I .    Tycho Br ahe 
I I I .   Johannes Kepl er  
      A.   Kepl er ' s  Fi r st  Law 
      B.   Kepl er ' s  Second Law 
 
 
SKY     Get t i ng Ar ound i n t he Sky,  or  " How t he Mot i ons i n t he Sky  
        Ar e as Regul ar  as Cl ockwor k ( Li t er al l y) "  
        t ext  pp.  64- 66 
 
I .    The Appear ance of  t he Sky Thr oughout  t he Ni ght  
     A.   Your  " Per sonal "  Coor di nat e Syst em 
     B.   The Cel est i al  Spher e 
I I .   The Appear ance of  t he Sky Fr om Di f f er ent  Pl aces on t he Ear t h 
 
 
ECT     The Ecl i pt i c ,  or  " How t he Sun Appear s t o Move t hr ough t he  
        Sky"  
        t ext  pp.  66- 68 
 
I .  The Appear ance of  t he Sky Thr oughout  t he Year  
I I .  Pr ecessi on 
I I I .   Pr obl ems wi t h Ast r ol ogy 
 
 
SEA     The Seasons,  or  " How Somet hi ng as Ever yday as          
        t he Changi ng Seasons i s  I nt i mat el y Connect ed wi t h  
        Ast r onomy"  
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        t ext  pp.  68- 74 
 
I .    The Obl i qui t y  of  t he Ear t h 
I I .   The Seasons 
     A.   The Locat i on of  t he Sun 
     B.   Temper at ur e 
     C.   The Number  of  Dayl i ght  Hour s 
 
 
ASP      Pl anet ar y Aspect s,  or  " How Mer e Geomet r y Radi cal l y   
         Changes t he Appear ance of  t he Moon"  
         t ext  pp.  55- 58 
 
I .     Si der eal  Ver sus Synodi c Mont h 
I I .    Phases of  t he Moon 
I I I .   I nf er i or  and Super i or  Pl anet s 
 
 
ECS     Ecl i pses,  or  " What  i s  t he most  Spect acul ar  ( or  Fr i ght en-  
        i ng)  Thi ng You Can Wat ch i n t he Sky"  
        t ext  pp.  58- 62 
 
I .    Ecl i pses of  t he Sun and Moon 
     A.   The Sol ar  Ecl i pse 
     B.   The Lunar  Ecl i pse 
I I .   Recent  and Fut ur e Ecl i pses 
 
 
 
                     MAJOR CONCEPTS -  UNI T I  
 
 
The hi st or y of  ast r onomy has seen many peopl es '  at t empt s t o  
const r uct  a cosmol ogy,  or  t heor y of  t he Uni ver se,  t hat  sat i s f ac-  
t or i l y  descr i bed what  t hey coul d see i n t he sky.  
 
Johannes Kepl er  was abl e t o model  a Coper ni can ( hel i ocent r i c)   
cosmol ogy,  based on or bi t al  el l i pses and pl anet s " sweepi ng out "   
equal  ar eas i n equal  i nt er val s of  t i me,  t hat  successf ul l y  ex-  
pl ai ned Tycho Br ahe' s posi t i onal  obser vat i ons.  
 
Ther e ar e t wo ways of  mappi ng t he sky:  on t he cel est i al  spher e  
and usi ng a syst em of  coor di nat es based on one' s own zeni t h and  
hor i zon.  
 
The cal endar  i s  based on t he Sun' s and Moon' s appar ent  mot i on  
acr oss t he sky wi t h r espect  t o t he st ar s,  but  we now know t hat  i t   
i s  r eal l y  t he Ear t h ( us! )  t hat  i s  movi ng i n our  Sol ar  Syst em,  and  
not  t he Sun.  
 
The seasons ar e caused by t he obl i qui t y  of  t he Ear t h and pr oduce  
l onger / shor t er  " days, "  r equi r e t he al t i t ude of  t he Sun i n our  sky  
t o var y,  and r esul t  i n gr eat er / l esser  war mi ng of  t he Ear t h' s   
sur f ace.  
 
The Moon' s phases depend upon how much of  t he l unar  near s i de i s   
i l l umi nat ed by t he Sun,  whi l e ecl i pses ar e pr oduced by ei t her  t he  
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Moon' s shadow bei ng cast  on t he Ear t h ( sol ar  ecl i pse)  or  t he Moon  
i t sel f  t r avel i ng i nt o t he shadow of  t he Ear t h ( l unar  ecl i pse) .  
 
The r el at i onshi p bet ween a pl anet ,  t he Sun,  and t he Ear t h det er  
mi nes how and wher e t he pl anet  wi l l  appear  i n our  sky.  
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READI NG ASSI GNMENTS -  UNI T I I  
 
 
We wi l l  begi n t hi s uni t  by l ooki ng at  our  pr i nc i pal  sour ce of   
i nf or mat i on about  t he Uni ver se:  l i ght .   Af t er war d,  we wi l l  embar k  
on a t our  of  t he pl anet s,  and ot her  bodi es,  c l ose t o t he Sun.  
 
[ The SPRI NG semest er  ver s i on of  t he cour se wi l l  meet  one l ess  
t i me dur i ng Uni t  I I .   Thi s i s  t o accommodat e t he annual  Ear t h  
Sci ence Updat e Conf er ence ( f or  I owa t eacher s)  i n LAT 125.   UNI   
t eachi ng maj or s ar e i nv i t ed t o at t end;  see your  i nst r uct or . ]  
 
 
LGT     Li ght ,  or  " How Vi r t ual l y  Ever yt hi ng We Know About  t he          
        Uni ver se Comes t o Us Vi a Li ght "  
        t ext  p.  21 
 
I .     The Nat ur e of  El ect r omagnet i c  Radi at i on 
I I .    When A Ray of  Li ght  St r i kes A Sur f ace 
      A.   Ref l ect i on  
      b.   Ref r act i on 
 
 
TEL      The Tel escope,  or  " How and Why Ast r onomer s Gr eedi l y            
         Gat her  Li ght "  
         t ext  pp.  35- 44 
                             
I .     The Ref r act i ng Tel escope 
      A.   Li ght  Gat her i ng 
      B.   Magni f i cat i on 
I I .    The Ref l ect i ng Tel escope 
I I I .   Exampl es of  Tel escopes 
 
 
OVR      Pl anet s:  An Over vi ew,  or  " How Cat egor i z i ng t he       
         Pl anet s I s  t he Fi r st  St ep Towar d Under st andi ng Them"  
         t ext  pp.  91- 95 ( + r evi ew Kepl er ’ s  Thi r d Law)  
 
I .    Kepl er ' s  Thi r d Law 
I I .   Pr oper t i es of  Pl anet s 
     A.   Or bi t al  Di st ances  
     B.   Si zes  
     C.   Densi t y 
 
 
SI Z      Of  Si ze and Di st ance,  or  " How Our  Vi ew of  a Wor l d f r om  
         Af ar  Pr ovi des I nsi ght  i nt o t he Vi ew f r om Up Cl ose"  
         t ext  pp.  88- 91 
 
I .   Physi cal  Measur ement s of  Obj ect s t hat  can be Made Fr om t he       
         Ear t h 
    A.   Pl anet ar y Di st ances 

B.  Ast r onomi cal  Di amet er s 
 
 

M&M      Mer cur y and The Moon,  or  " How Pl anet ar y Ast r onomy Shows  
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         Us Ot her  ( Fai l ed)  Wor l ds wi t h whi ch t o Compar e t he  
         Changi ng Envi r onment  on t he Ear t h"  
         t ext  pp.  106- 118 
 
I .  Mer cur y:  An Exampl e of  a Ter r est r i al  Pl anet  
I I .  Pl anet ar y Sat el l i t es:  Rot at i on Per i od = Revol ut i on Per i od 
I I I .   The Moon 
    A.   Seen f r om t he Ear t h 

 B.   Lunar  Expl or at i on  
 

 
E&V      The Ear t h and Venus,  or  " How Pl anet s,  Li ke Li v i ng  
         Cr eat ur es,  Evol ve wi t h Ti me"  
         t ext  pp.  97- 106;  118- 124 
  
I .     The Ear t h:  An Act i ve Pl anet  
      A.   Pl anet ar y Di f f er ent i at i on 
      B.   Geol ogi c Act i v i t y  
      C.   The Ear t h Seen f r om a Pl anet ar y Per spect i ve 
I I .    Venus 
      A.   Pl anet ar y Rot at i on 
      B.   The I nt er i or  of  Venus 
      C.   The At mospher e of  Venus 
      D.   The Sur f ace of  Venus 
I I I .   How Venus,  Mer cur y and t he Ear t h Di f f er  
 
 
MAR      Mar s,  or  " How Li f e i s  t he Pr oduct  of  Speci f i c   
         Ast r ophysi cal  and Geol ogi cal  Pr ocesses"  
         t ext  pp.  124- 131 
 
I .     The Pr esent  St at e of  Mar s 
      A.   Si mi l ar i t i es Bet ween Mar s and t he Ear t h 
      B.   Di f f er ences Bet ween Mar s and t he Ear t h 
      C.   The I nt er i or  St at e of  a Pl anet  
I I .    The Hi st or y of  Mar s 
      A.   Evi dence f or  Wat er  
      B.   Evi dence f or  a Mor e- ext ensi ve At mospher e 
      C.   The Sear ch f or  Li f e 
I I I .   The Fut ur e of  Mar s 
I V.    Mar s:   A Lesson f or  Obser ver s 
 
 
OI D      ' Oi ds ( Met eor -  and Ast er - ) ,  or  " How Ast r onomi cal  Obj ect s           
         May Have an I mpact  on You ( Li t er al l y) "  
         Text  pp.  177- 186 
 
I .    " Smal l er "  Ter r est r i al  Bodi es i n Space 
     A.   Ast er oi ds 
     B.   Met eor oi ds 
     C.   Mi cr omet eor oi ds 
I I .   Pl anet ar y I mpact s ( e.  g. ,  on t he Ear t h)  
     A.   Resul t s of  
     B.   Evi dence f or   
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                    MAJOR CONCEPTS  -  UNI T I I  
 
 
Li ght  t r avel s i n a st r ai ght  l i ne unl ess i t  i s  absor bed,  r ef l ect -  
ed,  or  r ef r act ed.  
 
A t el escope gat her s l i ght  wi t h an obj ect i ve l ens or  mi r r or - - t he  
gr eat er  t he obj ect i ve ar ea,  t he br i ght er  an obj ect  wi l l  l ook i n  
t he eyepi ece of  t he t el escope.  
 
The pl anet s can be c l assi f i ed accor di ng t o whet her  t hey or bi t  t he  
Sun c l ose t o each ot her  i n t he i nner  Sol ar  Syst em or  ar e spr ead  
out  i n t he out er  Sol ar  Syst em,  or  whet her  t hey ar e l ar ge or   
smal l ,  but  t he most  physi cal l y  s i gni f i cant  way t o c l assi f y  t he  
pl anet s i s  accor di ng t o t hei r  densi t i es:  l ow ( j ov i an)  or  hi gh  
( t er r est r i al ) .  
 
The maj or  t er r est r i al  pl anet s consi st  of  a met al  cor e ( pr obabl y) ,   
sur r ounded by a dense r ocky mant l e,  sur r ounded by a l ess- dense  
r ocky cr ust .   The i nner  l ayer s may be sol i d or  l i qui d dependi ng  
upon t he i nt er nal  t emper at ur e.  
 
Si gns of  geol ogi c act i v i t y  wi t hi n t he Ear t h i nc l ude pl at e t ect on-  
i cs,  vol cani sm,  and t he pr esence of  a pl anet ar y magnet i c  f i el d.  
 
The Moon,  as wel l  as cer t ai n ot her  pl anet ar y sat el l i t es,  r ot at es  
once i n t he same t i me i t  t akes t o r evol ve once ar ound i t s  pl anet .    
The r esul t  i s  t hat  any i nhabi t ant s of  t he pl anet  onl y have t he  
oppor t uni t y  t o see one hal f  of  t he sat el l i t e,  t he near s i de,   
wi t hout  t r avel i ng i nt o space.  
 
Mar s i s  ver y col d.   Venus,  on t he ot her  hand,  i s  undul y hot   
because of  a s i gni f i cant  gr eenhouse ef f ect  oper at i ng t her e.    
Nei t her  pl anet ar y nei ghbor  has much oxygen,  or  l i qui d wat er ,  t o  
suppor t  l i f e.  
 
I f  a met eor oi d st r i kes t he Ear t h- - a common event ,  i t  may pr oduce  
a met eor  or  end up on t he gr ound as a met eor i t e.   But  i f  an  
ast er oi d st r i kes t he Ear t h- - an uncommon,  but  possi bl e,  event ,   
t her e coul d be wor l dwi de devast at i on.  
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READI NG ASSI GNMENTS -  UNI T I I I  
 
 
I n t hi s uni t ,  we compl et e our  t our  of  t he Sol ar  Syst em wi t h t hose  
bodi es f ar  f r om t he Sun.   We t hen i nt r oduce an i mpor t ant  ast r o-  
nomi cal  t ool  cal l ed " spect r oscopy. "   Thi s l eads us t o an exami na-  
t i on of  obj ect s t hat  pr oduce t hei r  own l i ght :  s t ar s.  
 
 
JUP      Jupi t er ,  or  " How a Pl anet  May Be Const r uct ed Out  of   
         Mat er i al s Ot her  Than Rock and Met al "  
         t ext  pp.  135- 144 ( sk i p mat er i al  on sat el l i t es and r i ngs)  
 
I .     Jovi an Pl anet s 
I I .    The I nt er nal  St r uct ur e of  Jupi t er  
I I I .   The Physi cal  Appear ance of  Jupi t er  
      A.   Bel t s  and Zones 
      B.   At mospher i c Feat ur es 
 
 
OUT      The Out er  Sol ar  Syst em,  or  " How What  a Pl anet  I s  Made  
         Out  of  Af f ect s What  We Can See"  
         t ext  pp.  144- 158 ( sk i p mat er i al  on sat el l i t es and r i ngs)  
 
 
I .     Sat ur n  
      A.   Appear ance 
      B.   St r uct ur e 
I I .    Ur anus 
      A.   St r uct ur e 
      B.   Obl i qui t y  
      C.   Appear ance 
I I I .   Nept une 
 
 
I CY      I cy Sat el l i t es,  or  " How Most  of  t he Wor l ds i n t he Sol ar            
         Syst em Ar e Act ual l y  Moons"  
         Text  pp.  135- 158 ( j ust  t he mat er i al  on sat el l i t es)  
 
I .    The Gal i l ean Sat el l i t es 
     A.   I cy Sat el l i t es 
     B.   I o 
I I .   The Sat el l i t e Syst ems of  t he Out er most  Pl anet s 
     A.   Sat ur n' s 
     B.   Ur anus' s 
     C.   Nept une' s 
 
 
PLU      Pl ut o and St uf f ,  or  " How I ce I s t he Common Denomi nat or            
         i n t he Out er  Sol ar  Syst em"  
         t ext  pp.  163- 167;  189- 198 + go back and r ead about  r i ngs 
 
I .    Pl ut o 
I I .   Pl anet ar y Ri ngs 
     A.   Sat ur n' s 
     B.   Those of  Jupi t er ,  Ur anus,  and Nept une 
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     C.   Sol ar  –syst em Cosmogony 
 
COM      Comet s,  or  " How Obj ect s t hat  Appear  Ver y Di f f er ent  i n           
         t he Sky May Real l y  Be Qui t e Si mi l ar "  
         t ext  pp.  167- 177 
 
I .     The Hi st or y of  Comet ar y Obser vat i ons 
I I .    The Or bi t s  of  Comet s 
I I I .   The St r uct ur e and Composi t i on of  Comet s 
I V.    Wher e Comet s Come Fr om 
V.     Recent  Comet s 
      A.   Comet s of  t he Si xt i es and Sevent i es 
      B.   Comet s of  t he Ei ght i es and Ni net i es 
 
 
SPC      Spect r oscopy,  or  " How Thi ngs Tel l  Us About  Themsel ves by           
         t he Li ght  They Pr oduce"  
         t ext  pp.  22- 27;  29- 31;  217- 221 ( we’ l l  use some of  t hi s i n t he next   
         uni t )  
 
I .  Di sper s i on causes di f f er ent  wavel engt hs t o be 
           r ef r act ed t hr ough di f f er ent  angl es.  
I I .    The Bl ack Body Spect r um ( Wi en' s Law)  
I I I .   Spect r al  Li nes 
      A.   The Absor pt i on Spect r um 
      B.   The Emi ssi on Spect r um 
 
 
SUN      The Sun,  or  " Our  St ar "  
         t ext  pp.  201- 211 
 
I .    The I nt er i or  of  t he Sun 
     A.   Ener gy Gener at i on 
     B.   St r uct ur e 
I I .   The Vi s i bl e Layer s of  t he Sun 
     A.   The Phot ospher e ( and Sunspot s)  
     B.   The Chr omospher e 
     C.   The Cor ona 
 
 
SOL        
 
not  i nc l uded ever y semest er  
 
 
DI S      St ar  Di st ance,  or  " How We Must  Change Our  St r at egy           
         When St udyi ng Bodi es f or  whi ch We Cannot  Di scer n Si ze or            
         Shape"  
         t ext  pp.  221- 223;  228- 241 ( some of  t hi s we’ l l  use i n t he next  uni t )  
 
I .   Measur i ng t he Di st ances t o St ar s 
    A.   Tr i gonomet r i c  Par al l ax 
    B.   The Par sec and Li ght - year  
 
 
STA      St ar  Li ght ,  or  " How Br i ght ness,  Lumi nosi t y ,  and Di st ance  
         ar e I nexor abl y Li nked"  
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         t ext  pp.  63- 64;  223- 225 
 
 
I .     The I nver se Squar e Law 
I I .    Magni t udes 
      A.   Appar ent  
      B.   Absol ut e 
I I I .   St ar  Col or s     
 
 
 
                     MAJOR CONCEPTS -  UNI T I I I  
 
 
Jupi t er ,  t he l ar gest ,  most - massi ve pl anet  i n t he Sol ar  Syst em,  i s   
an obl at e spher e of  most l y  f l ui ds.   Onl y Sat ur n has a l ower   
densi t y .  
 
The j ov i an pl anet s ar e composed l ar gel y of  hydr ogen.   The hydr o-  
gen may be gaseous,  l i qui d,  or  ( i n t he case of  Jupi t er )  met al l i c .  
 
The Gal i l ean sat el l i t es ar e ar chet ypal  of  a t hi r d c l ass of   
pl anet ar y bodi es t hat  i nc l udes Pl ut o and t he r i ng par t i c l es of   
Sat ur n:  obj ect s made l ar gel y of  medi um- densi t y i ce.  
 
The sur f ace of  a pl anet  or  sat el l i t e t el l s  t he st or y of  how much  
geol ogi c act i v i t y  i t  has exper i enced dur i ng i t s  exi st ence.   Evi -  
dence i nc l udes cr at er  densi t y ,  t ext ur e,  and var i et y of  t er r ai ns.  
 
Comet s ar e i cy bodi es t hat  or bi t  t he Sun i n ver y eccent r i c  or  
bi t s .   When t hey appr oach t he Sun,  t hei r  nucl ei  ar e heat ed so as  
t o pr oduce a gaseous coma and t ai l .  
 
Spect r a pr ovi de i nf or mat i on about  obj ect s t hat  pr oduce l i ght .   A  
spect r um may be cont i nuous,  emi ssi on,  or  absor pt i on,  dependi ng on  
t he condi t i ons under  whi ch i t  i s  pr oduced.  
 
The Sun i l l umi nat es and heat s t he Sol ar  Syst em.   We see t he Sun' s  
phot ospher e;  t he chr omospher e and cor ona ar e nor mal l y  i nv i s i bl e  
t o us.  
 
I n or der  t o i nt er pr et  t he nat ur e of  t hi ngs i n t he sky ( such as  
st ar s) ,  we must  know t hei r  di st ance f r om us.  
 
A st ar ' s  appar ent  br i ght ness i s  gover ned by i t s  i nt r i ns i c l umi no-  
s i t y  and i t s  di st ance f r om us.   Onl y i f  one of  t hese t wo quant i -  
t i es i s  known can we,  based on t he i nver se squar e l aw of  l i ght ,   
comput e t he ot her .  
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READI NG ASSI GNMENTS -  UNI T I V 
 

 
We see how st ar s change wi t h t i me i n t hi s l ast  uni t .   Fol l owi ng,   
we st udy gr oups of  st ar s and t he l ar ge- scal e st r uct ur e of  t he  
Uni ver se.    
 
 
HRD      The H- R Di agr am,  or  " How St ar s Come i n Var y i ng           
         Temper at ur es,  Lumi nosi t i es,  and Si zes"  
         t ext  pp.  225- 227 
 
I .    St el l ar  Spect r a 
I I .   The Her t zspr ung- Russel l  Di agr am 
     A.   The Si zes of  St ar s 
     B.   Gr oupi ngs on t he H- R Di agr am 
 
 
LI V     The Li ves of  St ar s,  or  " How St ar s,  Li ke Peopl e,  Ar e           
        Bor n,  Gr ow Up,  Age,  and Di e"  
        t ext  pp.  247- 257;  261 
 
I .     St ar  For mat i on 
I I .    The Mai n Sequence 
      A.   Ener gy Pr oduct i on 
      B.   Li f et i me 
I I I .   Gi ant s and Super gi ant s 
      A.   Var i abl es 
      B.   Ener gy Pr oduct i on 
I V.    Mass Loss 
      A.   Pl anet ar y Nebul ae 
      B.   Super novae 
 
 
DI E      How St ar s Di e,  or  " How Many of  t hose Exot i c  Obj ect s i n           
         Sci ence Fi ct i on May Real l y  Exi st ! "  
         t ext  pp.  262- 278;  281- 283;  285- 290*  
 
I .     Whi t e Dwar f s 
I I .    Neut r on St ar s 
      A.   Spi nni ng Up 
      B.   Pul sar s 
I I I .   Bl ack Hol es 
      A.   Char act er i s t i cs of  
      B.   Det ect i on of  
      C.   Ef f ect s of  
 
 
WAY      The Mi l ky Way,  or  " How Ever yt hi ng We Have Tal ked About            
         so Far  I s  di st r i but ed i n Space"  
         t ext  pp.  293- 298;  302- 306;  309- 310 
 
 

                     
* War ni ng:   Your  t ext book aut hor s l ove t hi s t opi c.   Thi s i s  a par t i cul ar l y   
l ong r eadi ng assi gnment .  
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I .     Gr oups of  st ar s 
I I .    Mot i ons of  St ar s 
      A.   Pr oper  Mot i on 
      B.   Tr ansver se and Radi al  Vel oci t y  
      C.   The Doppl er  Pr i nci pl e 
      D.   Space Vel oci t y  
I I I .   The Gal axy 
    A.   I nt er pr et at i on of  t he Mi l ky Way  

 B.   Descr i pt i on of  
 
 
GAL      Ot her  Gal axi es,  or  " How Our s I s but  One Or di nar y Gal axy           
         i n a Vast  Sea of  Gal axi es"  
         t ext  pp.  315- 324 
 
I .     Ext er nal  Gal axi es 
      A.   Pr oper t i es of  Gal axi es 
      B.   Cl assi f y i ng Gal axi es 
    C.   Gal axy Col l i s i ons 
I I .    Li ght  Pol l ut i on 
I I I .   Cl ust er s of  Gal axi es 
 
 
CML      Cosmol ogy,  or  " Why Our  Pl ace Can Never  Be t he Cent er  of            
         t he Uni ver se"  
         t ext  pp.  330- 338;  365- 370 
 
I .    Lar ge- scal e St r uct ur e of  t he Uni ver se 
I I .   The Expandi ng Uni ver se 
     A.   The Cosmol ogi cal  Redshi f t  
     B.   Quasar s 
 
 
CMG      Cosmogony,  or  " How Our  Uni ver se Not  Onl y Di f f er s Gr eat l y            
         Over  Tr emendous Expanses of  Space,  But  Al so Over   
         Tr emendous Per i ods of  Ti me"  
         t ext  pp.  370- 377;  391- 395;  399- 402 
 
I .     The Bi g Bang 
      A.   Descr i pt i on of  
      B.   Consequences of  
      C.   Evi dence f or  
I I .    Hi st or y of  t he Uni ver se 
I I I .   Vast ness of  t he Uni ver se i n Ti me and Space 
 
 
ETI      The Sear ch f or  Ext r at er r est r i al  I nt el l i gence,  or  " Ar e We  
        Al one?"  
        t ext  pp.  412- 414;  417- 430;  432 
 
 
I .    Wher e t o Look 
I I .   The Gr eenbank Equat i on 
     A.   St ar  Pr oduct i on 
     B.   Pl anet s 
     C.   Habi t abi l i t y  
     D.   Li f e 
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     E.   I nt el l i gence 
     F.   Technol ogy 

G.  Sur v i val  
I I I .   Means of  Communi cat i on 

     A.   Tr avel  
     B.   Radi o 
I V.   Consequences 
 
 
 
                     MAJOR CONCEPTS -  UNI T I V  
 
 
The H- R di agr am i s a pl ot  of  l umi nosi t y  ( absol ut e magni t ude)   
ver sus spect r al  c l ass ( t emper at ur e)  f or  a sampl e of  st ar s.  
 
St ar s spend most  of  t hei r  l i ves on t he Mai n Sequence,  f us i ng  
hydr ogen i nt o hel i um f or  power ,  wi t h ver y l i t t l e mass l oss.  
 
Whi t e dwar f s,  neut r on st ar s,  and bl ack hol es r epr esent  end- st at es  
f or  st ar s of  l ow,  medi um,  and hi gh f i nal  mass,  r espect i vel y.  
 
Al l  t he st ar s i n t he sky ar e movi ng.   The gener al  pat t er n i s  t hat   
of  el l i pt i cal  or bi t s  about  t he cent er  of  our  Gal axy.  
 
Gal axi es may be c l assi f i ed accor di ng t o t hei r  appear ance and t o  
t he age of  t he st ar s t hat  compr i se t hem.  
 
The Bi g Bang t heor y at t empt s t o expl ai n t he obser ved pr oper t y of   
t he Uni ver se,  t hat  al l  obj ect s i n i t  seem t o be r ecedi ng f r om us  
and t hat  t he mor e di st ant  an obj ect  i s ,  t he mor e r api dl y i t  i s   
r ecedi ng,  by i nvoki ng a uni ver sal  expansi on.  
 
Two possi bl e f at es of  t he Uni ver se awai t  us:  cont i nued expansi on  
and cool i ng ( " heat  deat h" )  or  col l apse i nt o anot her  pr i mor di al   
at om.  
 
Cont act  wi t h ext r at er r est r i al  i nt el l i gence,  i f  such i nt el l i gence  
exi st s el sewher e i n t he Gal axy,  i s  most  l i kel y t o occur  t hr ough  
t he i nt er cept i on of  r adi o s i gnal s r at her  t han t hr ough space  
t r avel .  
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VOCABULARY 
 
 
Her e ar e some vocabul ar y t er ms you shoul d be f ami l i ar  wi t h when  
pr epar i ng f or  your  Exams.   A st udy suggest i on:  Def i ne each t er m  
t o your sel f ,  and t hen,  t o t est  your  def i ni t i ons,  t r y  put t i ng each  
t er m i nt o a sent ence.  
 
 

UUUNNNIII TTT   III    
 
                              Names 
 
Eudoxus 
Ni chol as Coper ni cus 
Tycho Br ahe 
Johannes Kepl er  
 
                             Pl aces 
 
Sun 
Moon 
Uni ver se 
Pol ar i s  
Ar ct i c  Ci r c l e 
Ant ar ct i c  Ci r c l e 
 
                              Wor ds 
 
st ar   
pl anet  
cosmol ogy 
concent r i c  spher es 
uni f or m ci r cul ar  mot i on 
geocent r i c  
hel i ocent r i c  
el l i pse 
f ocus ( of  an el l i pse)  
maj or  axi s /  semi maj or  axi s 
eccent r i c i t y  
Kepl er ' s  Fi r st  Law  
Kepl er ' s  Second l aw 
per i hel i on 
aphel i on 
const el l at i on 
Cel est i al  Spher e 
hor i zon 
al t i t ude 
mer i di an 
Cel est i al  Equat or  
Cel est i al  Hemi spher es ( Nor t h and Sout h)  
Zeni t h 
nadi r         
c i r cumpol ar  
Cel est i al  Pol es ( Nor t h and Sout h)  



 41 

r ot at i on 
r evol ut i on 
ecl i pt i c  
pr ecessi on 
obl i qui t y  
Summer  ( Summer  Sol st i ce)  
Wi nt er  ( Wi nt er  Sol st i ce)  
Fal l  ( Aut umnal  Equi nox)  
Spr i ng ( Ver nal  or  Spr i ng Equi nox)  
t er mi nat or  
s i der eal  mont h 
synodi c mont h 
New Moon 
cr escent  Moon 
Fi r st  Quar t er  Moon  
gi bbous Moon 
Ful l  Moon 
Thi r d Quar t er  Moon 
waxi ng 
wani ng 
i nf er i or  pl anet  
i nf er i or  conj unct i on 
super i or  conj unct i on 
super i or  pl anet  
conj unct i on 
opposi t i on 
t ot al  sol ar  ecl i pse 
node 
par t i al  sol ar  ecl i pse 
annul ar  ecl i pse 
t ot al  l unar  ecl i pse 
par t i al  l unar  ecl i pse 
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UUUNNNIII TTT   III III    
 
                              Names 
 
Gal i l eo Gal i l ei  
I saac Newt on 
Mar i ner  10 
Magel l an 
Vi k i ngs 1 & 2 
 
                             Pl aces 
 
Mer cur y 
Cal or i s  Basi n 
Venus 
Maxwel l  Mont es 
Ear t h    
Luna ( t he Moon)  
Mar s 
Ol ympus Mons 
Val l es Mar i ner i s  
Cer es 
Phobos 
Dei mos 
Bar r i nger  Cr at er  
 
                              Wor ds 
 
el ect r omagnet i c  r adi at i on  
wavel engt h 
Law of  Ref l ect i on 
Law of  Ref r act i on 
convex l ens 
f ocus ( of  a l ens or  mi r r or )  
obj ect i ve 
eyepi ece 
magni f i cat i on 
f ocal  l engt h 
r ef r act i ng t el escope 
concave mi r r or  
r ef l ect i ng t el escope 
Kepl er ' s  Thi r d Law 
per i od 
Ast r onomi cal  Uni t  
densi t y  
t er r est r i al  pl anet  
cr at er  
car bon di oxi de 
r unaway gr eenhouse ef f ect  
r esol ut i on 
cr ust   
mant l e 
cor e 
di f f er ent i at i on 
vol cano 
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l ava 
pl at e t ect oni cs 
aur or a 
ni t r ogen 
oxygen 
sat el l i t e 
l unar  near s i de 
l unar  f ar s i de 
al bedo 
hi ghl ands 
mar e 
r ay 
t er r af or mi ng 
ast er oi d 
met eor oi d 
met eor  
met eor  shower  
met eor i t e 
mi cr omet eor oi d 
Tunguska Event  
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UUUNNNIII TTT   III III III    
 
                              Names 
 
Voyager  1 & 2 
Wi l l i am Her schel  
Cl yde Tombaugh 
Chr i st i aan Huygens 
Edmund Hal l ey 
Jan Oor t  
Gi ot t o 
Wi l hel m Wi en 
Hei nr i ch Schwabe 
Hi ppar chus 
 
                             Pl aces 
 
Jupi t er  
Gr eat  Red Spot  
Sat ur n 
Ur anus 
Nept une 
Gr eat  Dar k Spot  
Gal i l ean Sat el l i t es 
Cal l i s t o 
Ganymede 
Eur opa 
I o 
Ti t an 
Pl ut o 
Oor t  Cl oud 
Kui per  Bel t  
Pl ei ades 
Si r i us 
 
                              Wor ds 
 
hydr ogen 
hel i um 
j ovi an pl anet  
met al l i c  hydr ogen 
zone 
bel t  
ammoni a 
bar ge 
whi t e oval  
met hane 
sul f ur  
shepher d sat el l i t es 
spokes 
br own dwar f  
shor t  per i od comet  
l ong per i od comet  
nucl eus ( of  a comet )  
coma 
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t ai l  
sol ar  wi nd 
di sper s i on 
i nf r ar ed 
ul t r avi ol et  
spect r oscope 
bl ack body 
Wi en' s Law 
cont i nuous spect r um 
absor pt i on spect r um 
emi ssi on spect r um 
cor e ( of  a st ar / t he Sun)  
phot ospher e 
sunspot  
sunspot  cycl e 
chr omospher e 
spi cul e 
cor ona 
pr omi nence 
t r i gonomet r i c  par al l ax 
par sec 
l i ght - year  
bi nar y st ar  
v i sual  bi nar y 
I nver se- squar e Law 
l umi nosi t y  
appar ent  magni t ude 
absol ut e magni t ude 
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UUUNNNIII TTT   III VVV   
   
                              Names 
 
Ej nar  Her t zspr ung 
Henr y Russel l  
Al ber t  Ei nst ei n 
Chr i st i an Doppl er  
Har l ow Shapl ey 
Edwi n Hubbl e 
 
                             Pl aces 
 
Cygnus X- 1 
Mi l ky Way 
Local  Gr oup 
Andr omeda Gal axy 
ŠLar ge Magel l ani c Cl oud 
Smal l  Magel l ani c Cl oud 
Local  Super cl ust er  
 
                              Wor ds 
 
H- R Di agr am 
mai n sequence 
gi ant  br anch 
nebul a 
st el l ar  evol ut i on 
nucl ear  f us i on 
el ect r on 
pr ot on 
neut r on 
r ed gi ant  
var i abl e st ar  
Cephei d var i abl e 
i r on 
pl anet ar y nebul a 
super nova 
degener at e mat t er  
whi t e dwar f  
neut r oni um 
neut r on st ar  
pul sar  
bl ack hol e 
s i ngul ar i t y  
escape vel oci t y  
event  hor i zon 
open c l ust er  
gl obul ar  c l ust er  
pr oper  mot i on 
t r ansver se vel oci t y  
r adi al  vel oci t y  
Doppl er  shi f t  
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di sk ( of  a gal axy)  
hal o ( of  a gal axy)  
spi r al  ar m 
nucl eus 
spi r al  gal axy 
bar r ed spi r al  
el l i pt i cal  gal axy 
i r r egul ar  gal axy 
l i ght  pol l ut i on 
c l ust er  ( of  gal axi es)  
cosmol ogi cal  r edshi f t  
Hubbl e' s Law 
quasar  
bi g bang 
cosmi c backgr ound r adi at i on 
pr i meval  at om 
Gr eenbank equat i on 
SETI  
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              A 
                FEW 
                    WORDS 
                          ABOUT 
                                YOUR 
                                     PROBLEM  
                                             SETS                    
 
 
 
Your  homewor k i s  not  i nt ended t o hel p you pr epar e f or  exams.    
I nst ead,  i t  i s  desi gned t o expose you t o some of  t he met hods by  
whi ch ast r onomer s come up wi t h somet hi ng quant i t at i ve t o say about   
t he Uni ver se.  
 
The f ol l owi ng f i ve met hods ar e suggest ed f or  hel pi ng you compl et e  
your  pr obl em- set  homewor k assi gnment s:  
 
1.   At t end c l ass.   Most  ( t hough not  al l )  of  t he pr obl ems ar e  
di r ect l y  r el at ed t o mat hemat i cs pr esent ed i n l ect ur e.   However ,   
as most  of  t he mat h occur s ear l y  i n t he cour se,  you wi l l  have t o  
l ook f ar t her  and f ar t her  back i n your  not es f or  subsequent  home 
wor k assi gnment  hi nt s.   Conver sel y,  you wi l l  not e t hat  ver y  
l i t t l e of  t he mat hemat i cs t hat  you wi l l  need t o compl et e homewor k  
pr obl ems can be f ound i n t he t ext book.  
 
2.   Come by my of f i ce f or  hel p.   I ' ve even got  my own bl ackboar d!  
 
3.   At t end a hel p sessi on.   One of  our  upper - c l ass ear t h- sci ence  
maj or s somet i mes agr ees t o of f er  homewor k hel p sessi ons i n r oom LAT  
113 ( The Ear t h Sci ence st udent s '  r oom) .   These ar e ver y i nf or mal .    
You can wal k i n any t i me bet ween t he post ed sessi on hour s,  and  
( s) he wi l l  gi ve you a hand.  
 
4.   I n t he Reser ve Sect i on of  t he l i br ar y i s  a bi nder  cont ai ni ng  
ol d homewor k assi gnment s f r om t hi s cour se.   The sol ut i ons have  
been wor ked out .   Pr evi ous st udent s have f ound t hem usef ul .   You  
may checkout  t he bi nder  f or  shor t - t er m use.   Look at  i t  or  phot o 
copy f r om i t - - j ust  do not  r emove anyt hi ng f r om t he bi nder .   The  
Reser ve Sect i on i s  st r ai ght  ahead of  you as you st ep of f  t he mai n  
st ai r case i nt o t he basement .   ( Use i s  r est r i c t ed t o t he l i br ar y  
so t hat  t he bi nder  wi l l  be avai l abl e t o al l  870: 010 st udent s. )    
Thi s mat er i al  can be f ound on On- l i ne Reser ve,  t oo;  use HOCKEY as a  
passwor d.  
 
5.   Be cr eat i ve.   I  t r y  t o avoi d " pl ug i n t he number s" - t ype  
pr obl ems.   Each one r equi r es some i magi nat i on.   Read t hem over .    
Pl ay ar ound wi t h t hem.   Dr aw pi ct ur es.   Many ar e easi er  t han t hey  
l ook .  .  .  
 
Never t hel ess,  i f  you do poor l y on an assi gnment ,  s t op by so t hat   
we can l ook i t  over  t oget her .   We may be abl e t o devel op a 
st r at egy by whi ch you ar e abl e t o do bet t er  on t he next  assi gn-  
ment .  
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HOW TO OBSERVE THE SUN 
 
 
NOTE:  I t  i s  ver y i mpor t ant  t hat  t he f i l t er  be pr oper l y at t ached  
t o t he t el escope bef or e obser v i ng t he Sun.   Looki ng at  t he Sun  
t hr ough an unf i l t er ed t el escope,  even br i ef l y ,  may cause eye  
damage.  
 
As you pr epar e t o v i ew t he Sun,  make sur e you ar e l ooki ng  
st r ai ght  t hr ough t he eyepi ece.   ( Tr y not  t o hol d ont o t he t el e-  
scope i t sel f ;  you may acci dent al l y  move t he t el escope so t hat  i t  i s   
no l onger  poi nt i ng at  t he Sun. )   You shoul d see a c i r c l e of  sky,   
sur r ounded by bl ack at  t he per i pher y of  your  v i s i on.   Thi s c i r c l e  
i s  cal l ed your  " f i el d of  v i ew. "   I ns i de t he f i el d of  v i ew wi l l  be  
t he br i ght  di sk of  t he Sun.   The Sun t akes up most  of  t he f i el d.    
I f  i t  i s  not  per f ect l y  cent er ed,  one s i de of  t he Sun wi l l  be out   
of  t he f i el d.   Thi s i s  f i ne as l ong as you can see most  of  t he  
di sk.  
 
Look at  t he bor der  bet ween t he sol ar  di sk and t he sky.   Thi s i s   
t he l i mb of  t he Sun.   I t  shoul d appear  shar p.   I f  i t  i s  not ,  ask  
f or  hel p i n f ocusi ng t he t el escope.   I t  i s  easi est  t o use t he  
t el escope wi t hout  eyegl asses.   ( You may bump t he t el escope wi t h  
t hem and/ or  scr at ch t hem on t he t el escope. )   Usual l y ,  t he t el e-  
scope can be f ocused t o t ake t he pl ace of  your  gl asses.    
 
The Sun wi l l  appear  br i ght est  at  t he cent er  of  t he di sk.   The  
di sk wi l l  be smoot h except  f or  sunspot s.   You can r ecogni ze  
sunspot s as smal l ,  dar k,  i r r egul ar  pat ches on t he sol ar  di sk.    
They ar e shar pl y def i ned and may consi st  of  a ver y dar k r egi on,   
cal l ed t he " umbr a, "  sur r ounded by a s l i ght l y  l ess dar k r egi on  
cal l ed t he " penumbr a. "   Remember  t hat  sunspot s al so t end t o come  
i n gr oups.   These gr oups ar e most  of t en shor t  s t r i ngs of  spot s  
consi st i ng of  one or  t wo maj or  spot s and some l ess conspi cuous  
ones.  
 
You may not i ce some dust  i n your  f i el d of  v i ew,  as wel l .   I n  
br i ght  sunl i ght ,  ever y l i t t l e speck shows up,  and,  t her ef or ,  i t   
i s  i mpossi bl e t o keep t he t el escope compl et el y c l ean f or  sol ar   
v i ewi ng.   Do not  conf use t he dust  spot s f or  sunspot s!   Dust  spot s  
gener al l y  do not  exhi bi t  as much cont r ast  as sunspot s and ar e not   
as wel l  f ocused.   I f  you ar e unsur e,  t he best  t est  i s  t o not i ce  
whet her  t he spot s move or  not .   ( I n t i me,  you wi l l  be abl e t o  
wat ch t he Sun appear  t o move out  of  t he f i el d of  v i ew due t o t he  
r ot at i on of  t he Ear t h;  i f  i t  i s  br eezy,  t he t el escope i t sel f  may  
j i ggl e s l i ght l y . )   Sunspot s wi l l  move wi t h t he Sun,  al ways r e-  
mai ni ng i n t he same pl ace on t he sol ar  di sk.   Because t hey ar e  
at t ached t o t he t el escope and not  t he Sun,  dust  spot s wi l l  al ways  
st ay i n t he same pl ace wi t h r espect  t o t he f i el d of  v i ew and not   
t he sol ar  di sk.    
 
�  Do not  at t empt  t o l ook f or  t he sunspot s wi t h t he naked eye.   They  
ar e pr obabl y t oo smal l  t o r esol ve,  and t hi s pr act i ce i s  pot en-  
t i al l y  danger ous t o your  eye.  
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" The Obj ect s whi ch ast r onomy di sc l oses af f or d subj ect s of  subl i me  
cont empl at i on,  and t end t o el evat e t he soul  above v i c i ous pas-  
s i ons and gr ovel i ng pur sui t s . "   Thomas Di ck ( ni net eent h cent ur y)  


