Solution to Exercise 2.1.

Mypp = —2.5log |+ Ky
= -2.5log L + 2.5 log (4nd” ) + Ky
=M__-Ky+2.5 log (4n)+5log d+Kjy,
m,, =-2.5logl+K

= -2.5logL +2.5 log { 4xd” ) + K

=M__-Ky,+2.5 log (4n)+5log d + K,
Mapp = —2.510g 1+ Ky

=-2.5logL +2.5log (4nd2) + Ky

= MabS — Kz + 2-5 |Og (47[) + 5 |Og d + Klf
which gives the required relation (2.8) when we choose

K, =Ky +2.5log (4m)+5.

Solution to Exercise 2.2.

We have
g = Ls ) = Ly
f I
47d? 47d?
=B, | =
° 4nd? Y 4qnd?
|, = LB - I—U
° and?’ Y 4nd?’
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And hence U — B U — BU — B is independent on distance d dd: the
same with other colour indices.

Solution to Exercise 2.3.

We introduce

hc h h
= y- nNe,_nNc
AKT KT KT

as new independent variable, which gives

X
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hc d sef -1
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_oT4(R
=0Tl [d]
ol = ?'adl lbol = T').,d?k
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G = 21hc? [L] | X dx
hc 0 e —1
G = 2mhc? [%T;ﬁefi ; dx G = 2mhc? [:—CT z exXB 1 dx.

Solution to Exercise 2.4.

Parallax



. 1lpc  3.1x10%™m

=0.258
T d(pc)  1.2x10Ym
. 1pc  3.1x10'°m . 1pc 3.1x10%m
“d(pc) " 1.2x107m =05 ~d(pc)  1.2x10"m
d(pc) = 1p'?,c =2pCc=6.2x 10°m

d(pc) = % =2pc=6.2x10""md(pc) = L ,C

True ratio of brightness is

10><[6 2] _2.67.
12

10><[6 2} _2.67 10><{6 2} _2.67.
12 12

Solution to Exercise 2.5.
a)

Mabs = Map, — 5 log d(pc) +5
=7.62-10+5=2.62

Maps = Mgy — 5 log d(pc) + Myps = My, — S5 10g d(pe) + 5

=7.62-10+5=2.62 =7.62-10+5=2.62

b) We have an equation

=0.258

~=2pc=6.2x10"%m



Mabs — Mabs o = —2.5 log LL =2.62-4.62=-2.0

©)

Maps ~ Maps o = —2.5 log LL ~2.62-4.62=-2.00

o

Mabs ~ Maps o = ~2.5 log LL = 2.62-4.62 = -2.00

©)

from which

L L
log—=0.8, —=10°%=6.3
L@ L@
log L_ 0.8, L 008 6.3)0g L 0.8, L _qp08_ 6.3,
LE‘J LE) LO LO

L=6.3x3.86x10%%1/s=2.43x10%"]/s

L=6.3x3.86x10%°1/5=2.43%x10%"1/s
L =6.3x3.86x10%°1/s=2.43x10%"1/s

c)
L 2.43x10%’
dnoT " 4nx5.67x10° x5780%

= 3.06x10%(m?), R =1.75x10"m

RZ




L 2.43x10%7
4noT 5% 4nx5.67x107° x5780°

=3.06x10'°(m?), R=1.75x10°m
L 2.43x10%7
4noTy?  4mx5.67x10 8 x5780*

- 3.06x10*®¥(m?), R =1.75x10°m

RE

R2

Second star:

L, = 100%L,,

Mabs,2 = Mabs,l - 2.5log ::—2 =2.62-10=-/.38,
1

mapp; = Mabs,Z + 5 |Og d2 — 5 = 1312;
Slogd, =13.12+5+7.38 = 25.5,
logd, =5.1, d, =10>1 =1.25%x10(pc),

p=8.0x10"arcsec

Solution to Exercise 2.6.

My, = —2.5 log (count) + const

M., =-2.5log (count)+ constm,,, = -2.5 log (count) + const

In R filter:



mlR — mZR - —25 |Og Eggig - 1000‘,

Mg — Mg = ~2.5 log E;gfg ~1.000,

mZR — mlR —1.0 — 12.1—1.0211.1

In B filter:
20954
49405
20954
mys — M-z = -2.5log 49405 0.932
20954
Mg —Myg = -2.510g 49405 ~ 0.932
For solar-type star,
Bl_Rl :1.17 BI—R1=1.1?

Bl — Rl — 1 17
(same as for the Sun), hence

B, =My =1.17 +12.1=13.27

Bl = mlB — 11?+121: 132?81 — mlB — 117+121 — 1327

For other star,



B2 = m2B = mlB —0932 = 1234,
BZ —R2 = mZB —mZR = 1234—111 = 124

BE = mEB = mlB —0932 = 1234;

Bz —R2 = mEB —mzR = 12.34—11.1 = 1.24

82 = sz = mlB - 0932 — 1234;

Bz —R2 = sz — mzR T 1234— 111 — 124

For the second star, B — R B-RB-R s bigger, hence it is redder.

Solution to Exercise 2.7.

a)

M., = 4.62 2.5 log =
LO

My = 4.62-2.5log LL

M.ps = 4.62 - 2.5 log LL
Reigel:

Ll
6.77=4.62-2.5log L,

LO
log L, _11.39 4.56, L _ 3.6 x10%

L 2.5 L

©) ©)



6.77-4.62-2.5log -1
LEJ

log L _ 11'39=4.56, "_1:3.6><104
L, 2.5 Lo

6.77-4.62-25log "L,
LO

log L _ 11'39=4.56, L 3610
L, 2.5 L
B canis Majoris:
L2
-1.33=4.62-2.5log
@
L L
log 2 = =2.38, —2 =240
L@ L@ .
~1.33=4.62-2.5log -2,
LE‘J
log —% Ly _ = 2.38, Ly _ 240
LGJ LE:I

-1.33=4.62-2.5log Il_'—z,



L _(Ry)
L2 R2 f

2
3.6><104_(R1] R _ 15
= S r — = = .

240 R, R,
L (R L (R
L, (R, | L, (R,
3.610° (R} Ry _,53.6x10° (R} Ry

240 R,) " R, " 240 R,) " R, '
Solution to Exercise 2.8.
We have
L oc TO Loc T o T6
And also
L oc R2T4, L o R2T4 o R2T?,
hence

T « R°T* T?«R?, T«R.



