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®opmyna [naHka

. 2mv? hv
Iy = 2 hv
¢ ekT — 1
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3aKkoH cMmelweHns BuHa ang 4yacToThbl

v=>b'-T

[locTogsHHada BUHaA 110 yactoTe

b’ = 5,879 - 101°T/K



CnekTpanbHas NoTHOCTb
9HepreTn4yeckom CBETUMOCTU Mo AJINHE
BOJTHb

€neKTpanbHas NJIOTHOCTb SHEPreTM4eCKoM CBETUMOCTHU

_dL_[BT
r’l_dﬂ_ MZM

00

L :Jr,ldlz oT*
0



CBA3b Ty U T,
P = fooo r,dv=oT*nl = fooo rydA = oT*

r,dv = 1r;dA
e , dv o c
YTATV T aaT T x
() /1—27"1,
21hc 1
ry = /15 e



10 x 1014

9

' 8
g
&
b
®

;.7
E

‘e 6
L

5

4

3

2

1

0

B,(T)

12 000 K

Fig. 5.7. Intensity distributions of blackbodies at temperatures 12000 K
9000 K and 6000 K. Since the ratios of the temperatures are 4:3:2, th
wavelengths of intensity maxima given by the Wien displacement law are i1
the proportions 1:4, 1:3and 1:2, or 3, 4 and 6. The actual wavelengths o
the maxima are 241.5 nm, 322 nm and 483 nm. The total intensities or the
areas below the curves are proportional to 4*, 3* and 2*
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3Be3a MMeeT BUOMMYIO 3BE3OHYIO BenMuuHy +15™ B cnekT panbHoW nonoce U.
CnekT panbHada nonoca U umeeT wWUPUHY 80 HM, LEHT P NOJIOCHI PACNOJIOXKEH Ha
JUIMHE BOJIHbI 360 HM.

M3BecT HO chneayrwlwee COOT HOWEHUe MeXay 3BE3OHOW BeJIMYUHOW m MU
CNEeKT panbHOM NAOT HOCT blo NOT oka f, uamepeHHon B AHckux (1AH =102 BT / Ty / M)

f=3631-10"°"4qn

A. Cunt aa U-punbT p naeanbHbiM, a CNekT p 3BE3Abl NJIOCKUM (CNEKT panbHas MJoT HOCT b
He 3aBUCUT OT  4acT OT bl), onpeaenuT e KonudecT B0 $oT oHoB U-nonochl,
npuneT arlux Ha 1 M2 BepxHei rpaHuLbl 3eMHOM aT MOC() epbl B CEKYHAY .

3Be3fa HabnogaeT ¢ Ha3eMHbIM T €IeCKONOM C AuameT pPoM 3epKania 2 M U npaeanbHbiM
U-dunbt pom. AT MochepHoe nornouw,eHue B U-nonoce pa_Ho 50% , B OCT aflbHOMYCJIOBUSA
Hab NIAEHUA MOXXHO CUMT aT b uaeanbHbiMi. CpeaHAn APKOCT b HOYHOro Heba B U-nonoce
paBHa 22™M/1".

B. YeMy paBHO OT HOWeHWe Yncna ¢ oT OHOB, MpULLIEAWNX OT 3Be3Abl, K Yucny G oT OHOB
¢ oHa oT Heba, ecnm AnamMeT p NONA 3peHUA T eneckona paBeH 2"?

B. Ha npakTt uke koap G uumeHT peruct pauuu ¢ ot oHOB B U- AnanasoHe paBeH NPUMEPHO
20% . CKONbKO G OT OHOB OT 3Be3/bl Mbl MOXKEM «NMONMAT b» 3a CEKYHAY ?






Yoo = —= = 0.369 x 1014 Hz

Amax

Vinin = 7.495 x 10" Hz
Vavg = 8.432 x 10" Hz
AV = Vnay — Venin

= 1.874 x 10" Hz

fot1 = 3631 x 10~ 0-4%13
=3.631mJy = 3.631 x 10" WHz ' m—2

Now, Ny X hvaye = Av x fo1 X A x At
where, A =1m? & At =1s
1.874 x 10 x 3.631 x 10~%°

T 6.626 x 1021 x 8.432 x 101
~ 112180

. No




Solution:

Let us call sky flux per square arcsec as @ and total sky flux for the given aperture
as dg,,. Let total star flux be 4.

dsky = AP = 7 x (larcsec)® x & = 7

b
S Mgky = 22.0 4+ 2.5log,g (¢sk )
v

= 22.0 + 2.5log;o (ﬂ)
wd
= 22.0 — 2.5log;p (7)
Mmsky = 20.76 mag
As extinction is 50%

R = Otz _ 0901 _ 0.5 x 10(20-76-15)/2.5

Deky Dsky
~ | 100




Solution:

Ny x1m? = Ny x 0.5 x 0.2 x A

2.0\°
Ni=1210x05x02xw| — | =1233~n

2
Ny =



B KUT anckon npoBuHUMK [ynuxkoy pacnosioXXeH 500-mMeT poBbin paguoT efneckon
FAST. MNpun HabnoaeHusx ero add ekt UBHbIM anameT p cocT aBnsgeT 300 M. by aem

HabnwgaT b T ensioBoe paguonsnydyeHne ConHua Ha 4yacTt oT e 3.0 Ty npu wupuHe
nonocobl 0.3 I'Ty,.

A. PaccuuTt aiT e NoJIHYI0 3HEPruto, KOT Opyto NPUEMHUK cobupaeT 3a 14ac HabAAeHUN.

b. OUEeHUT e 3Hepruto, HeobXoaAMMYIO ONsl NepeBopadunBaHUS GyMaXKHOW CT paHuubl A4,

[ToBEpXHOCT Hasl MJOT HOCT b o ucHon 6ymarum cocT aBnser 80 r/m2. Kakon us
pes3ysbT aT 0B noayyuncs é6onblue?






Solution:

Rayleigh-Jeans law to calculate the thermal emission from the sun at 3 GHz states,

_ 2kgT

2
= v
v Cz

which is the power emitted per unit emitting area, per steradian, per unit frequency. Therefore, the solar

luminosity at 3 GHz should be:

L, =B, - 4nR (3 points)
At the distance of the earth (1 AU), the monochromatic flux from the sun at 3 GHz should be:
_ L,
= 4mD?
Hence the energy flux that FAST will receive is:
F, =fv-Av-1r2a:—g (8 points)

And the total energy that the receiver will collect during 1 hour of observation is:

r4 2
Eo = Fat = 220220 2% pyar = 85 x 107%) (8 points)

c? D2

Then we can calculate the work we need to turn over one piece of the answer sheet (A4 paper). The
mass of an A4 paper (297mm>210mm) is:

m=p-LiL; (2 point)

Therefore, the energy of turning it over should be around:

E'=mg L?z 251073 (3 points)

As a consequence, E' > Eg. (1 point)



6.6 OodHna pamunus

MesxrasnakTidecknit Mask IpeacTasisgeT co00i M30TPONHEIN, KOMIIAKTHBIN
1 IPKMIT aBCOIIOTHO YE€PHBIN MCTOUHMK. [l 3eMHoro Habmoaaresns ero
OosroMmeTpuueckas 3B€3/1Has BeJIMYMHA cocTaBisier m = 5.2,

Kaky:o criekTpajpHYI IUIOTHOCTh ITOTOKA M3JIyUYEeHMs Masika Ha 4acToTe
f = 32 T namepar Ha pakere «Heltpon-H», Haxoad1eiica Ha CTApTOBOM
CTOJIe KOCMOoapoMa «BOoCTOUHBIN», eciin MakcuMalbHass MHTEHCUBHOCTD
M3JIyYeHNS IPUXOANTCSA Ha JIMHY BOJIHEI Ag = 500 HM? Bripasure oTser
B sstHCKMX. [lornomennem npeHebpeus.






6.8 Meeamasep

B trymanHocTu Kitertmana-Jloy Habm0aI0T KOMITAKTHBIN PaAMONCTOUHMK
B Ma3epHO JMHUK BoAsHOro napa A = 1.35 cm. M3BeCcTHO, 4TO MCTOYHMK
uMmeer paauyc oxkosuo 0.05 a. e., a ero apKocTHas TeMIeparypa Ha JaHHOU
niuHe BosHbI qocturaet 10'7 K. Ouennre paccrosHme 10 UCTOUHMKA, €CTIN
M3MEepeHHas IIOTHOCTh [TOTOKA U3NYyUEeHUs 0T Hero cocrasuna 1.7 Mis.






6.9 Cnupm 6 kocmoce

ACTPOHOMEI IIPOBOAAT HAOIIOIEHNST MOJIEKYJIIPHOTO 06J1aKa B Ma3epHOI
JVMHNU MeTaHoJa Ha vacrore 6.66 I'Twu. IlnorHocTe noToka uanmydyeHud
ripu 3ToM cocraBuia 120 1. Onpenennre ANMHY BOJIHBI, HA KOTOPOM ITPO-
BomuuIuch HaOmoneHusa. OreHNUTe APKOCTHYIO TEMIIEPATYPY METAHOJIOBOTO
obJraka, ecny M3BECTHO, UTO ero aAmaMeTp paBeH 1600 a. e., a Imapaiakc
cocrasiusger 0.77 mas.



