ASTR120
Homework 3 —Solutions

Ch. 5, Prob. 25.
To findthewavel engt h of maxi nrumeni ssionfor theblack hole, weneedtouseWen’ slLaw:
0.0029Km  0.0029 Km 9
Amax = = =2.9x107" m=2.9nm
i T 10° K
Thi s wavel engthisinthe X-rayrange of the el ectromagneti c spectrum

Ch. 5, Prob. 26.

The sol ar constant giveninBox 5-2is 1370 Wm?. The sol ar constant i s the anount of t he
Sun’ sfluxat thelocationof theEarth. So, tofindthe Sun’ slumnosity:

Lsun = sol . const x 4 7R% where Ri s the di stancefromthe Suntothe Earth
Loun = 1370 x 4 71x (1. 49 x 101)° 3.8 x 102 W

Ch. 5, Prob. 27.

The book asks yout o conparetheenergy enittedeachsecondfromeach square neter of the
surfaceof thestar withthat of the Sun. Thisisjust afancier way of sayi ng conparethe
fl uxes of the star andthe Sun. Since:

F=oT*
Fotupi _ OTatupi® _ Tatupi? Torupi \* (21600 \* 4
- - - - =3.7-192.4
Fsun OTsun4 Tsun4 ( Tsun ) ( 5800 )

So, thestar Al phalLupi has about 192timesthefl ux of the Sun.

Ch. 6, Prob. 25.

Infraredradiationisjust heat. Soif youkeepaninfrareddetector at roomt enper at ure,
itwill detect theinfraredlight it emtsitself. Therefore, thedetector nmust be kept
cool sothat itsownradiationwi |l not interferewithlight fromastronom cal objects.

Ch. 6, Prob. 30.
Si nce t he amount of starlight collectedbyatel escopeisproportional tothe area of
thetel escope, wejust needtoconparetheareaof thecagewiththat of thetel escope.
Acage HRcagez Rcage2 Rcage 2 0.5 2 1 2
= = = = —_— = — = O 04 = 4 0/
Am'rror FRmrrorz RfTiI’I’OTZ (Rm'rror ) (25) (5) °
So, only 4 %of thetotal incom nglight isblockedbythecage.

Ch. 6, Prob. 31.

a] Agai n, |ight gatheringpower depends onthe areaof thetel escope.
Asubar u _ 7TRSubaru2 _ ( Rsubar u )2 _ (4- 15 )2 - 12
AnsT JTRHSTZ Rust 1.2

So, thelight gatheringpower of the Subarutel escopeisabout 12tinesthat of the HST.
bJ The Subar ui s nmor e advant ageousthanthe HSTinits coll ectingarea. It cancoll ect

nore l i ght thanthe HST and t her ef ore see fai nter obj ects, theoretically speaking.
The HST i s nor e advant ageous t hant he Subaruinthat it i s abovethe at nosphere and

t her ef or e does not havetoworry about absorption, scintillation, or tw nkling

ef fects fromthe at nosphere. Inpractice, thisneansit cantake higher resol ution
i mages.

Ch. 6, Prob. 34.
For thi s problem weneedtousethesnall angleformula:
d - aD
206265
G venthat theresolution (a)is0.1areseconds, Dis6.28x 10% km we canfindd.

0.1x6.28x 108
d- 505265 - 304.5km

For the humaneye, aislarcminor 60arcsec, andthe Monis 3.84x 10° kmaway.



60 x 3. 84 x 10°
d-= 505765 - 111. 8km

Sothe HSTis much better at seeingfiner detailsthanthehumaneye. Al thoughthe
nunber s above showt hat t he HST can onl y see obj ect s 3ti nmes as bi g as t he hunman eye,

one hastorenenber that t hese obj ects arel ocated2000tines farther away t hanthe
Moon.

Ch. 6, Prob. 35.
al Again, wewll usethesnall angleformula. Gventhat a« = 0.1arcsec and

D=7x10"1ly.
0.1x7x107

d- ~ 506265 =33.91y

b, Gventhat thedineis1.8cm weneedtofindD.
0.1xD
1.8¢cm= 556265
D=3.71x10%cm
- 37.1km
Extra Credit :

Fromt he problem we’ regiven:
%irius =1.67 Rsuny I—Sirius =25 I-sun

L

a] W knowthat F= ——-, so:

] 4 7R

FSiri _ I-Sirius _ 25 I-sun _ 25 I-sun
Y 47Rsirius? 47 (1.67Reun)?  4nx1. 672 Rsun?

_ 071 LSunz _0. 71 [ 3.8 x 10%6 2
Rs (6. 96 x 108)

un

- 5.72x 108 Wm2

b| W al so knowt hat F = oT*, so:
Fsirius ZUTSirius4
o 5.67x10°®

1/4
) -1.0x10*K

TSi rius



