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SURVEYOR'S METHOD

 Distant
inaccessible
| point, P
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Pe—

BASELINE

* Measure baseline
* Measure angles A and B

* Construct the unique triangle: then,
you know distance to P



I |
Distances to Stars?

Distances » Earth’s size

Distances still » Earth-Sun distance but
method works for nearest 100-1000
stars




E ~ Sun E
P = Parallax = 1/2 (the angle at star)

Distance in parsecs

1
= Parallax (in seconds of arc)

1 parsec = 3 1/4 light years
=206, 265 A.U.
Abbreviations |
1 parsec = 1pc
1000 pc =1 Kpc

1,000,000 pc =1 Mpc
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PARALLAX DETALLS

D STAR MOVES RELATVE TO Sun
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- What is the distance in
parsecs of a star with a
parallax of 0.2?




Two stars have parallaxes
of 0.1 (A)and 0.05 (B),
respectively.

Which star is closer to us,
and by what factor?

If the stars are equally
luminous, how much
brighter will the nearer
one appear than the
farther one?







Three stars of equal
absolute luminosity
are at distances of 1, 2,
and 10 pc.

If the second star has a
brightness of 1 unit,
what are the
brightnesses of the
others?







What are the apparent luminosity
(brightness) ratios of the following
pairs?

L2 D2
2510
50

1/4

I = Absolute Luminosity
D = Distance

TRY THIS Ar Hom\E(




Star A has a parallax of
0.2 and B a parallax of
0.04. Star B appears 3

times as bright as Star A.

Which of the stars 1s
more luminous (absolute
[uminosity) and by how
much?

AN THIS OAE {




Two stars are observed to have the
same parallax and the same bright-
‘ness. One 1S red and the other is blue.

Which star is larger?

. Same parallax — same distance.

. 1 + same brightness —
same absolute L

. red — cool ... low L per unit area
blue — hot ... high L per unit area

blue star




B |
~ Hertzsprung-Russell Diagram

Luminosity plotted against

Spectral Type
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Temperature
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Spectral Class
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H-R diagram—different types of stars

Hartmann/Impey: The Cosmic Journey, 5th ed., Fig. 17-2; Hartmann: The Cosmic Voyage, 1992 ed., Fig. 17-1
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Stars per 106 pc?®

Histogram—H-R diagram o 1504 Wadsworth, e, 4

Seeds: Horizons, 1995 ed., Fig. 8—24; Foundations of Astronomy, 1994 ed., Fig. 9-17



STELLAR. CENSUS ‘
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% RESLLTS DEPenD ON SELE CTiov
CRITERIA,

FOR SoLAR NEIGHBORHOOD :
® MCST Common ? M DWARF S

® WHICH StAaRS PRovIDE

MQST OF BLUE LIGHT? THE FEW
o{8 Sraeks |

® WHICH - .« RED LIGHT? THE Few

RED GANTS & SLVPERGIANTS

® WHAT KD oOF SraRS HAVE

MOST Of THE AMdSS ? M DWARSES :
EACH OF LOW MASS Bur Lors
OF THEN. |

% WHY ARE RED GIANTS Common
AMONE THE BRIGHTEST SrAes

BOT NoT AnAonIC AN Faocor
] o . . P - 4 1 s .
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MASS, RADIUS ave DENSITY

DENSITY = MASS

VOLLUME
@ = s < I
3R. KJ3

SUN  HAS AVERAGE DENSITY OF
| 4 3""9"“3 ~ WATER,
WHITE DwARF (SiRILS B)



25 Elephants

Fig. 2.9 Schematic drawing whose @mia purpese is to make you remember that wi
dwarfs are very dense!
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HR DIAGRAM A DISTANCES To
SrARS : METHOD OF
SPECTRDOSCOPIC, PARALLAX .,

BASIC IOEA

Sp. Type
© MAIN SEQUENCE from. StArRs W
AKURATE TRIGONOMETRKAL AIRALLAXES

= GooD CORRELATIOV Of L WiH
SPECTRAL TYPE

o ToeA! CORRELAMON TRUE Far

ALL MAIN SEQUENCE STARS

* OB3ERVE A STAR'S Seecteum.
To GET SPECTRAL TYPE



e IF NOT LLUMINOSITY
CLASS V-»GwE ve!

IF CLASS V, Look LP
L FRomwm CORRELATIoNS
COMRINE THIS L AND
OBSERVED BRISHTNESS TO
SEr DISTANCE

KEY : MAIN SEQUSMCE 1S NARGIW

A S
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WE KNow WHY MAIN SEUENLE IS
NaRRowW BuT NOoT CRImeqL To

OPERATIoN OF METHOD



WHY ARE SPECTIROSCOPIC PARALLAXES
OF GIANTS AND SULPER GIANTS
INACCURATE ©
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L % QIANTS

Sp. Tope
LUmiNosiry  CLASSIEeATion (I,%, i, &)

""-

Hdes buk Uneerl'qb\f:, ~emains.



AN EXERCISE

‘
; 3 IS TH\S STAR
: l GETT /NG {LARGER
. SMAULER ?
T CHANGNG
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Red Giants/Supergiants
. Why red?

Why giant/supergiant?
White Dwarfs

Why white?

Why dwarf?




