
- - --- '! 

i--+ 

, 
-- I --



--

-- ---

n (tfr) Lll-...rz

\~ 
'1T 

....... 
-

, \ 1fT 2-(J ~a v-")d7..rR~~~fl:~~l2. ~.!J!~ -- -~ _.~ 
u 

n1 
-

b 
I ~~m_/2. L..... ~
 

I
 

:u;....J)1..s - L v>-1"2- = r·H~.i'- 1


--
(0() t+ a..+Om .s ~ T=:- fa Cf k-

G 1+) -3 ...... /6 ':II 6 -I<Ow

a.r~--5 .::=. ~ )('1"3~((o ')(.(t:) <=-I,-,:>7--x-IO~ s:-
/ ,1,""1Yro-2 <-/

- .-

- 1,')".7 ~Zs. 

=(f)_£:- a.A:. _~ L ::::-/0 C? ':' -

. .. 
~nt5 Le-) ::- . __a'l -e: trJ\...M s,CIj. :;. '13 11;,,,,, sCu)I 

--

~ ~ 
- . - -

~t11 s [~ J--- 677 -:p;;;,J-~ ==
~ -- -

;-- - - - . 

., 
.. I 



__________ i 

-! ---------
. --
, 

...._--.-i---~--~-_-=-= -.----



., 
, 1'1 L. tY'.L__... -"\'15. _&- (e-V-) ..::J '" 
-!---~ 
, . __1.. (;? 0 '1-:1.. - 1.3.b _. _ "2.. _---- ---I 

.- t1·'=' _
 

.._ ·~.·"f:,.'· ~--~--._: -=-j~-- -3·<{ gu.... .. ·. 
..... 0 0 .. _. _.~l/~. " 

I· :L I 1 -+'/7." 
L '2. _L 1 _ -I.LL . ...
 

. '2. I 0 .,./1.....
 
'"2 I 0 I L"L
 
~-1 ....-._L,l"L

;1 .. - 1/1
111--.:.... -( ... _~~C;4* <£'/.01.:[..-1>;;" of"~i~ -,n__~o_ 

-r:;::..1'1--/ I-I --_.. 
__0 - I __..._... _ E.. - b/ '" '.r!Z ..z- e~V-. __ 

1=;;::~l=::::::'.~~~ _-.·.Fi.. lr~ '._ I •• _ IJ...o..d_TJ.·.T.. ,,,~,,.._J~ .. . - . f l' Ih< ... ..w . _ ..... - "V cJYl,. 'I;; 

•.. ~ ~.~_ ... 1_·· .::.v ._.__.~-_ i."'~::;_'_idL/fJr --= 
_I?,;t>--'l' 2._ - ;~j_ ---==--R;-=j~1~Ct;.~:~~0~y- -=..

I 

-r • ~*pL{~-(;';te<p[C~~J~) 



~ :: LI e>'-F [- II · '1 ~ 
hI Cr/loVk) J 

- -  - -~ -  - - - - -

-j~ . ~ -~~~:le
-~ ;b-~- ~
----

_ _ _rLfu:LC&-_f:1 .5 _. _ 1. ~ L) _ _ ~ _i 

r-t----- -~:±rd..~-tI c.> 1 ?o'!.l.7,-,?_tf~J---,-,-II,----+_ _ 

_ _ _ _ q~----_------~---I ----_:_"--E--'---"+--~----

-·- -~1-- H- I------------------~------
- . - - - - . - .... - .<"- -=-----E:f;.Ql-l1::.1-- /- --1---- --- ·----- t1/--- - c,......,.} £ 

---,-- 1+-1- - --- --- - --;-- - - - 1-- - - - - 

~ 



-- --'-t--+-----I:"~ ;--~_ 

, 

-r<)~"-&~_ ~~__ f, CJYl~~_ ['if l!~H~;;;;;nf1--
~-<A.-O'Yu rtl-'-f- ~ __~_ ~_ 
~JLb<7u",_ 5 j .1.. ~_.) __~ _

il--Nu.-f......lJlj H~__L_ _ ?o'J~,,-tf fI J -I-r __
' --IF --- ------r---- -~--- f.J-,..L ------'u'f'--_

1--!,--- __ r {, ~.,.v~ __L 
')tljE~ - .. .. .. .... .. -Ef,.oil "=1. i 

- ---- --, - --- --- -------------1----
__...l _ 

I 

~ ,L-.------.:t;;;t!'~-L ----I--f,_1-------_-- E;,,-;-,- -- ----

Er f :;: -~"-(:-'.\1 ~, f+ •.,(- f'.,f;: {rlIeV'- C-~)-I 

I ,.,.).... (I)~ 

fk -' f..,'t ~ f,.- bI -0. ~1" 



L7iL:6 
~ I"~£/Vl of ~Y:e,-k~ e: 5~ {) (/ro'''4 

....... "~to ~:; ~tt~": -R.-i, 0 ..• j60::£ •.tJ.~f.l': l,i",,~
 
---!-- -~~.~~-expc-f1:) _=-~~.-l el(f(rjJ~-~-

_ '_j.9 .. _ 

. H -..c.Z{. eKp [=fr1~] 

(~_Io.~rcfJ._~ u-: _g;;J,~ crf •• «:J s{da-f~~
1---- .--- - --_.. - ... -----.--. 

._ ---1,--1.,,- f, IJ-Il-lvlH!.J,,,,J$ .f-JJ--1J-U~, ._ ..._.. 
- ..1---.- - -- - - --- ----..-  _un. - - __ 

__ ~_n~:- :::~~=:I.e)l~p [_{~rn;';;1-I¥] 

.. dl'1t-:: 1'1(}. of··
 

.sri ·"5~{,-sbled.-~l~~)-~~t(i----~~ 
Of2..u.-f ~-::JJ'O ... cP -~~.-.3,--)--

- - ----- , - - ---- _.._- - - ----

.Cj z: ~t,L,jje- -

...."'-3,+::;sb 1, ~i' e-J2_~ of--'(J-1-j r[X<,d.s~ ___
i ... .cR~ e:: c4ffe'w'"~ ..Jl si-J .wt .c{ u",l,o"",d 
! . ... _us ~-4-.fk'- ~ - . - -
~ i 
, r - -- --

.____r±_-k0n~_~_~ *".'.5.f'-",--,-!7.- .ek.d~·._ _ _ '._ . . 
! 
.. -_.' -'''.--. ----=;;,- --_.__.. __.. . 

dJ"--~ -'- '-/~ P . -~--1J;"P'e.v ---
~~ -I-Pu'-, C<nw1. h' Hv w ryU ll';j s.f4 
~lo(e. ~ -'fe,.,,-+-, ~ 'J. . 

http:5.f'-",--,-!7.-.ek.d


,i 
I 
I, ,

, ! 

- -----

d~.: me.Jv.J . , 

d(\T, I 

n, 

- ------ -. ---- - -- - - -- ----- -

1k~ z: (YI 'tr -p "1. 0=- Yl1 J vL 

u=} d3e:(:~;} ",~i?J ~ 

I 
iI , 
: i 



----------

- • nT(\ _~:r-. .~ .. )... .... ri ) (2f(iJN;'~----i2..-. ·-·-I--I--e..- -" .. C~'ftrn~ ··:e~(:m:J:::l±. f'!I. . . -e-"'!--Jz 
-1r--n-l-- ..---~-~:> -- f =--!ir e. ---

. __.- . __ .. -_ - _ .. ---_ - - .._._....... ~
 

TT ' I,/!I . . __ 

--. CI ®~ =:a.~:,c:, ;nt~'9~1~I;T
 
_____+- . ..__ __._ _m __ . _ •• __ •.•. _ .•• 

:i 
- -- - - rt- -- ------ -- - - - ---- --- --- ---- - - - - - -- -----_ 

~ N 0+ f fllS, ~ca J~-L. We. Y).&_"1..f. _ -/t:,_eK.f.ll!$S ~"H _ 

c ~.:e~~:-.';f'-J~'t~~;QL1d" "">: 
____ .... 1 \ 1- ": ~~_~ !t_e~p_t01i';~]j 

in) a;, 
------- ---t --t------------ --- --- - ------- ------ ------ ------ -..----------- \ -- --- -- -

.......: . ToM_h~~l.,~~f-qfD"'C.-YL=2.1 n"J
..j - I 

- - - - d - - - - --- -...._---

- _ (\,~, --- _75-- f , )11 
m • n. -(L.. -~--6, -e"f-L \.:: ~, ~ 

i .-.--.--~I--l:·L. -- - --------.-----.

i - --:---h_--~--~-iTf-=r~l~ i-: n~ci~ 
. -+_.____ _ __ '1 .... . ..... _ ..._ ___ .. .... ~ 

, 

<l'11 ~Jb (113) 
--

C!<O



----------- --- - ------ - ------

;-!!r-'( 
----, r#~-' ()e 

---------- __ .z.... -- --- -- ::-:2f, (.,Jr"I1eItT~~-r.:-'"}C':.\--------- -- u-;,- _--=-=~~~-u -_~- ._ --ft.>- J~-!_~__:RTj
~ 

- "! -------------
, ,,
II __ __ 

-- -_ ..------ --- -, 

-, G-,~..., Y1",,_) T ~-f .... ,Q _l+", _1,"!2_s+.M'1.fJ~ _ 



~.
 

~ .k~~ r- ~£ +..v-o 
~ ;w .t l ~ (,l<> u «-dLVO -+a«-12 

of I: :5 ~C-{~ ~ f,' C4.-~ ~:I 

e ~;..L.<~"""--

£Ob l-- - - 

nb - '3 It> [_(f.-E.)l ~ 1------;:l, - ~ e>lp -..fl-r j .. , 

ss, eo T .CAL~ r'lb [n . 

., 

~1 

-



. j ... 
, 

, : 
, I 

---~, 

.--hcH:I~_··~_ 

---nGHo) 

0.\ -

T 



/\Jd1. '. 1+ Iu~ r;;, rJ'u"J-{CJ 11."1" yc1 ~ 
.. T fU.-U<> +0 ~ 4S1JO k: j .).-.) rJ [W) _ ~ //"L J T~ '(!dl 

(l C/f') ,n{H") 

[-1.~" p~ '15 ~K,.<~jl, an kf!L<'h« htM ~"'e'1lp"'=-rJ. 

~tYle'l7f>""-:::: O.'U~[.'1J) =O,'fl~-rr )
 

.. &vb ,000000~G ~ m. ~ :0 {?,. (, ~V ~
 

MM.~" tV f ''\,' ., 
A~ -

_ 
-'I

'v p ' ..
{l ..... 



II 
L 't1.f. '5-f-rtvn:yfPl 

C~#~~"=~))
 
,
 
i,
 

, ; , ,, ' , 

( ,) 5 0 """ "T« ,..., vt.e <l<2.v.l J J-,IWM...(. W du c ~ 0Y1 _ 

, , h~J w.iJ,..cA~. 1o-eV:fj>{a.,r'l ., 
I 
I k CIl.UVu.- "6 f?:, Q. ( ~ I,Y1.Y-l LQ'~ r VI vt£a..,"d_ 
, ' , 
I', 

-,- J (S qJfJtJ~. 

c.... ) I3.uh- ~ cLJ 1Sa.(~ I,~ s+/'R~ 
k~ 4J1~ ck~ Ie. j 
TL. qrn;l-r? 

" 

~;I . , 

::0 ""10(11/ 

I l-!'2:::. t-.~ 1 .. 
hi ", 



.. 

~ ) <t4- I z.~ t1<-_ ~&'U?a<u", , 

•. f""<~~ ~~~ ,LJ~.b1~'. 

B~~~ ~~ ~ iV'lT~~ ~ 
t;~ ! ~~ oft"..., AlI/.Ul<l nri 

~" 
til... -- (l1.- . . r? /to 

n .... 
" ...0 h" 

11' ~ 

L~ »: .>; 
~I ~., 
~ X '"'.(.., f, ..." I "" ,''V< ft po 

Pvv~c-.f::c 1J ~ ~ f-VlciM k"da 
. -+0 a (ht.(L,{-1 fY'\l.<- W" 

x I 
I 



VI et-t")I YlC H") i s s .,..",f/'t/L- .d 

th D{ ~ ~ ..... ~ -/...

~ ~ -te~ )C? '/0 



---

501R
! 

A-,bu "~ "u- iJ 
~~( C<J f6 (-4 

(I) n[I+":\ '. t'1<c..,f- ~ I-!- ,,, sol"" 
i n(HO) 

Flwi:rs~ r c 112a-l:~ 

(1'4 ~ (J... n(H~ __ 1 _ 
.; ," U! -

n ... 1)(11") nrHI_ 

I... .,0jn... - ()1... _ .... 1/. e "p{ - rr: - ':!o >. l)l 10
-9 

--
~- -h/of 

) t,l1-I"'"~if' =<-."3_ 
'il 

c. ~1'4'014~ 
c... 

"= ~. I {-eIi '"'l IL c.aJ:: _-er. o~)I (0«/, 
~ -

'::' (c"lrl -:; 2-'..f2.(' 't:=C(!t_ . / ~rrme~T)"Jh eo{ p(-Jca?:.J 
r1 c~:r) 1 e . h..'!: l --R..l..- --ILl] 

J'i' -Ib ,"ill.. 'f.d/x 
V1 (Ca :rr:) 7-->c('WXlU-{b,., r:;'~XIO)' 2·) r-.-rrx '.rJ~1V >d,",lx'(j .J~1\(16 -i'iI 
nCCJ1) ~ ·)l.l (b ~/.U(0- ~j 'l.I')' [.1" 



- -

----- - _. -- ._

cJ:: lcl\.P 

n'l-Cw') _ 
n, (c..x"J 

n , '\ r'I c.or ""- • (1 c. 
( r"lc.Jl ) Vl c: ... 

5\"~ I'1H~/111f ': I ) ()CQ'il In"" '" I) 11, /VlCJrI1: -':::./ 

/+d-- ~ rr"-/rtH")C'") ~ Yh./flil" 

c"rr - ( I ) • ( I) CI'lcolnM) (c./N-) 6- ,,"-'..... 

.. l-{.... <: b" (XIO-q=2.;l,fo-'S'"~ Cc;,) ':>..2 }<IQ-b C!i'~)
c.J.! 7.-(fD-:& . . . 

:'i </4 ~~f, 'W' tv ~ I, f1Lj ~ niX: 
~ ~ l"i> u.nrhA-(J"Io,,~ ~ 104.. WI4,t-1!d! 
(;.<-if -t'f.C<.+.. it ~ foe ud- -o V\,~ '2.- ~~ /10 117 {.4 ~u.,.. 



I b_C).l./ f!)-O 8_°04 C1.<j I. '2. I.f, 

-E--.~ 

. t: 6 l Vl b1lJ!::a5. &rn~ &~ 9;:)10 -'lur;, 
1) a IL ~;rv 'I-k. t!-Il-~ 

iCu ~ "" I '" °10 t2 <!-At s/.uo 
~D~: ~ 5~~ ..... 

a..u.. 'i~. en. ~~ ~~ 
/J~ ~ ~IWS. 

~J. ~"-,,,-f.s" (2d /J~ ~ fJ.1..J2. 

~ ~ ;ce.J (.J~ on «s. 



(0 M5 
I I 

3.5 

Classical 
Cepheds 

4.04.5 

05 

50 

3 

6 

4 

5 

o 

-1 

-2 

o 
-' 
::::J 

2(J; 
o 

log T, 

FrGURE i.4. Schematic Hertzsprung-Russe!l diagram. The lincso!::onstantslopercpre 

stars h::l\'h,g dl'Jllic[I! rcdi i (see Section ..:+: 13). 



I.,) ~~eaQ t+R
-I+R: rr1) 

L ~ T e 

@) 'rA"~fm-eO~ 
/vi ".1 -:: (VIv ~ 6c 

Be 15 -0"~ I-- e-n. ""I.L'(J- 1; T e-C 13- v) 

Q9 ~~ft!/E0s~ 

(VI v f?l c. l\.ll ~,.£ L/L 0-
- ~. I 

+ '-(.7 -c:l.Ig +- '(.)V I· 2-) 

1-8·9 -(- ;,8 T 7- )l- 1).071 

_. 'I (Mo~-fi(})w) 
LIL 1:9 :: /0 :/110 =-11-/-70.{ 



~ -f- R:O~J ~t=l(~TG ~ 
R~ 6"-<J~ +AJ 

@ !VI '5 1P?" ~ ~ 5 kepl'(j
~ Te'l, 

(Jj) T'"jN C4. ~ OYL " U~ /lI1 5. s ~ 
(vlv1s) tVU. ~~ .e:». 

/Y}$ S~, 

t)Ui~ " T3 ~ .flA~ IS tt k>ocd to X C-2. ......~ 
'i6.v..k. ~ ~ ~ 1115 / ~~;J 

a. lo owl IA G~ ~ :, C7 - '-{ 0 I VI ~eee .,kv1 R 

M~ .t...~..M ~~ ~ ~jvfc;, 

'-I \">.-. i 0( jY1"3 
-' 

..., 
~ .. 

., , 
, 

~~(Jro"') f'~:r~~l
/ 

" , 
,

~ -... 
, 

~(f1()lgD ... 1. -I -I I 

•
 



OI-f~M S 
--

- wL-I- Ie, ~~~~ cIr- RCt-< -10 PWS 5~ 
- I-Iv<-<.r d.o ~~ k't.-5 ~ Iv 
~~ fhS.LJ~'7 

w/tdL ]) '. <j~ ~~ Te hd
~ (l/75..o~. ~ s~ 

~ ..M- n dvt-L(A m I "'01.-< 5 ~ ~ ea..u-e.e. Te. I S I~ 0) 

~ ~.te~ J2/.!, loW'. f2 ;2c: to-'2-f20 


