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o lyr~mx10"s

o 1AU ~ 1.50 x 10'1'm, 1ly ~ 9.46 x 10%°m ~ 63240AU, 1pc ~ 206265AU ~ 3.26ly
* Mg ~2x10"kg, Le ~ 3.86 x 10%°W ~ 3.86 x 10%erg/s, R ~ 6.96 x 10°m
* Lyg: 121.6nm, Hg: 656.3nm, 1eVASFIRIKEI1240nm, IHERITEREESKIKKARE
e v2=GM/r, if measuring vin km/s, Min Mg, andrinpc, G=4.3x 1073

o IEEAHREAEERILBE (FADEEAE) , d=1.3pc=4.25ly

o KPAZIR/(MEEI8Kkpe, LURONEEEE220km/s

o ERHMEEHE10"ER ( (FZ2DAM) )

o EFRAMRREE < 1uym, E200pumibiEsT

o ERREkpc, EREH/ERBEIREMpc

e Atz=0.6-4,7-8kpc/arcsec

o FEEIS13.7Gyr

o HELKIEFIASEN
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Atmospheric
opacity

Frequency (Hz)
Wavelength

Gamma-rays [~ 0.-1A
1019
1A
10% | 0.1 nm
x-
rays -
101 400 nm
=1@n
1016_|
Ultraviolet 500 nm
— A00 nm
1015_|
R S
Near IR 1 um
101 | B 600 nm
Infra-red — 10 p
1013_|
700 nm
Thermal IR |~ 100 pm
1012_|
FarIR _{ 1000 pum
1000 MHz — 10M_| 1 mm
1 guHF Microwaves [~ 1cm
= 10
500 MHz ] 1010_| g
— 10 cm
] 108
HF — 1m
-13 10° {Radio, TV
100 MHz — FM [ 10 m
- HF 107 _|
1) 26
50 MHz - —100.m
| 108 AM
— 1000 m
Long-waves

Most of th
Visible light in?rsar:d 5 eectrum . Long-wavelength
. observable B Radio waves observable radio waves
Gamma rays, X-rays and ultraviolet absorbed by from Earth. blocked.

light blocked by the upper atmosphere fr9m Earth, atmospheric
(best observed from space). with some g oqeq (best
atmospheric (b eq

distortion. from space).

1um 10 pm 100 pm 1mm lcm 10 cm 1m

Wavelength
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IR FRRTEE A P O AR — 5 R R LA B TTQRRIREE w, T
fe %)% (energy density)u = / wdQ) = 4w
e (intensity)] = cw = iu
BREE(flux)F = /Icos@dﬂ =nl = gu
W (luminosity) L = Fdmr?

Stefan-Boltzmann law:

uw=aTl* F = EaT4 =oT*

Wein's law:
dl
a =0— )\mawT = 0.29cmK
ﬂ =0 — hvyee = 2.8kT
dv
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c E
EEEH
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v BEBEE
y = 1
V1= /ey
Py =P +7ymv HEFE
Ipo| ¢ +mc? = |p|c+ymc® gEETE
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pl=3 WRRAT
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p2 +p? —2|pg|[plcosf = (py — p)° = (ymv)?
= (yme)® — (me)® = (|po| +me — |p|)* — (mc)?
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LI - SEESR — DFESR. FRVOEENSLAFIERIMNE:

* REIEBEZHNRFATHASIELET SRR

o BEHEE, LTHKSHRF OIS

- BRERFEN, RFEkEHRE, HREENS, BEEES

o —fiRi, RFAIBEERGHA, BASHESHNRERENER, JTRNF—EEETHEBINT
ElFfr=

o BEGPEE (24) . 15 (40) | £k (56) HIRIKLELLIRBAE, EABIIMZIHER (4) BIE
#, ERERIRETERN, HFEERS
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EFEMR: UREIX107K, Sz, BEha, ZRTRMENE, SEESESS NS,
ZIMELEW 4,

TEEMR: OSSR, BRLEFELL, REEHLRE, X5HlEE, mURETS. NESIRRE
ik, RERE TR, XEEN. WHREEENEN, INEYRREIRIEEN.

* 0.6Mp — 2MoRVINEEEELHRIN: BFEH, ik, REHKR, wORELH, B
WAk, SRR RIRREEK, NERE, BFIRET.

ABRAKFERT: RUREX10%K, Sikke, BEAK. &, ZRTRMENE, SEENES
S5|IH¥E, OMELEIREE. JNEERRIGE.

* > 2MpHFHEREEETEMNERXEZE,
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AMHERAN: RORFER, BREEL, ABMELRE, R-2%5|10kEE, mURERS. MNER.
SINRIEK, REERE T, SEEIEM. WMRIEEEHRN, INEMERITERIEEN. SRR
PABEEE,

> 8MoMARBEEZUREX109K, Bk, BERESIHKE, ZOBERS, EME,
RIERMA. B5. BERRGE.... RETERERPIOR, BERRELL, REBENRE, $R%510W4E, =i
BEE.

0.6Mp — BMpHIPRREEEENER: MUEITSEENNBEMEE, PETERES.
OBFEF, BHENSSIDFE, miELElgE, FRaEE.

> 8MoMARBESBENMAER: RIBREASX 109K, $HIZHOR, OBFH, FEFm
¥, BRERERRE, NEEARRE, %USI0H%E. ZEERNYRIEEERERE, FERERT
TR, BERENSETHMFRGINEIERE, A IBBHEBEL. wihFEHt, BHENS
5|7, mfElEE, RSP FE. Bz U5104E, FRRER.
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AEESHEXRT LEH—FIfE—EZR. £REMSELE, EESEH—MEE. HEIFK
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Figure 2.3 Schematic view of the apparent parallax motion of a nearby star, situated
in the direction above the ecliptic plane, due to the Earth’s circular orbit around the
Sun.

o REMRREZE: REERREZEREKS), FEXEXATZ/), SEBELIO2E1XAFAR
. REERREZERCEERILIAASOL,, SNREEBEHITILER, MALAKHEERS.

o BERETE: ERMEFNEETEHNSERNERXRENNKNER. ERZEERINSEOE
REEAMEE L, BHIZIA1E100K, 2IEEHIEERRE (WFig. 8.1) . HAFTLMEENERE
ENEHCEXRR, (FARERE, XF, MET —BERTENCREN, MALUSELE,
SMNEIRsEEHITIR, MTTKEHERIEEE.
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Figure 8.1 Illustration of Cepheid properties. Lefi: Schematic time series for
Cepheids of different luminosities. Right: Schematic Cepheid period-luminosity
relation. Once the relation is calibrated for nearby Cepheids, it can be used to
determine the luminosity of Cepheids with measured periods in another galaxy.
Comparison of the derived luminosity to the observed Cepheid flux then yields the
distance to the galaxy.

o BRSNE: HRESIENERST, RIBEFAEEMAFEEME, HITLUDBIEEImRE
EFNNEFRIIRE. NNEIRSCEEES HHEE TEREENEERET.. SREENE
FENL = dnr?oTy, RERBNETSIUERERTIER, NSEIZRFIEE.

o EHERDS: AAZERERNEHRE1987AREEWNEEHERD:, HENERKREAL240
X, B ERSEEEEECIYRI—MERB HAIE R BEARIR £ RIMARGH AR .
XA HBR R B SASISTRYE, BERTFHNENES, CIETIEIERR. WUz
MAIFA126=0.85MF0, 240RRERAL, ZHRTFINEIHERFRGIERERTE:
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B,
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RERER): BRNESEFR—MBoIVIZIRE (LIRERSLD) KECRENRIEE RS
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