Relating absolyte, M, aud apparcat, m, maguitvdes

Cousider & star o0f apparcut maguitode m, at a
distance d  frow auw observer on the Earth, Its absolvte
magnitvde is M; that (s, tuis wovld be its megutvde

Weve 1t at a distance 0f lopc

stay It is awkward to work in

m ‘l\dgm"l:ua(cs) Since this Scale 1¢
#\ Sawe Stay {034r4'\':l.¢uic : & change of |

* (n maquitvde represenbs a

4r factor ofF 2- 512 in brightuess,

d S0, We will first consides

lopc the in tcusity of [right reachiug

an observer from the s tap.

Suppose that tas intensity,

at g distauce J., 's L awd
@ é I When located at (opc.
Using the inverse~ square law, we kuow taat if a star i
£w Cce as faV' awa_.’, fts app arcut ‘n‘l htness s rc«ldcﬂ(
to a quavrter. The appavcat brightuess changes to tuc

(nverese - squave 0f the ratio 0f Che distauces. Hﬂtct,

We cau write:

Tv.kl'ug 'ogau’t‘u«.s (f:o base lo)

1 4 \2 0f both sides qives:
: ('0 ) L,-,MI— 1‘14.': : Z"’lo (-i)——@

i
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Frow our tarlier work on m.agm'tvlcs, Wwe have tihc fol(owi«a
relationship bebweew wmagnitvde and rubeusiby :
m -2-§512 L"’“ L + Coustaut -————-—————-@
: -2 t cConst
M 2:§12 C'-awl: onstaut @

Subtracting (D frow (), the constauts cawcel awd we
‘\Mlc .

M-m = -~2:512 (C.—,wr-éqwi) g
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Sobstituting  frv lg, I - by v from @ gives:

M - m = -2-52 x 2 L"u d )
' — )
lo

lo

or m - M = §02¢% 1,..,1,0 (__4__)

N ~26 [&— Sun

1 ~(2 le——— The Moon

~4q [e—— chus, at Its Lu’gkfc;t

Am =46
4§ ——— naked-ceye limit
Flo [e———— binocvlar [limit
4 $20 [/ largc (:cltSCOpt. (vf$u¢.l ll'uu't)

+26 € Iargc telescope (Pkafograplu‘c h‘m’t)

=2 AB = (2'5'12.3""6

—
-

DF.
2007, Scptewber 21



