XXIITI Cankt-IlerepOyprckas 2016

aCTpoHOMMNYECKasAd OJIMMIINaJda 13
IIPAKTUYECKUIl Typ, perieHns MapTa
10 xnacc

Bam manbl Be KpuBBIX OJiecKa, MOJIyYEHHBIX MPU 3aTMEHUAX HEKOTOPOU 3BE3JIbI €€ TLJIAHETO.
Ha Ka>KJI10M 13 Fpa,CbI/IKOB BUAHO IIPOXO2K/IE€HUE IIJIaAHETHI II0 IIATHY Ha JUCKe 9TON 3BE3/1bI (HOMeTKa
«ISTHOY ). VI3BeCTHO, UTO BUAMMAs 3Be3/IHas BeJMYMHA 3Be3/bI cocTaBisier m = 11".8, oHa mpu-
HaytexknT K Kiaccy KOV u ee pammyc — 0.57 pagnycoB Cosaia. OpouraibHBIN TepHOJ, IIJIAHETH
cocrasiser 3.03 cyTok, auamerp IiaHersl B 1.8 bosbmie auamerpa FOmurepa, a ee reoMmeTpudeckoe
atp0en0 pasuo 0.5.

Onenure, Ha KakKoe MaKCHMAaJIbLHOE YIVIOBOE PACCTOSHUE ILIAHETa MOXKET YIAIATbCS OT 3BE3JIbI
s Habsogarens ¢ 3emuu. OreHnTe TeMiiepatypy miraHeTbl. OnpeennTre mepuoi 000poTa 3BE3IbI
(Ha 9KBaTOpE) BOKPYT CBOEH OCH ¥ €€ CPEJIHION MJIOTHOCTD.

[IpoxozkieHne mIaHeThl 0 JUCKY 3BE3/bl CINTATH IEHTPAILHBIM, a ee OPOUTY — KPyTOBOIi.
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Pemtenne:

Ham nana 3Besma knacca KO V. Heobxopumo BeriomuuTh jpuarpammy Leprimmpynra-Paccera u
110 Heft ONPEJICTUTD PsAJT XapaKTEePUCTHUK 3Be3/1bl. AOCOTIOTHAS 3BE3/1HAas BEJTUIIHA, JIEKUT B IIPEJIEIax
or 6™ 10 7™, MO3TOMY JIJIsi TIPOCTOTHI cuyeTa Bo3bMeM M = 6.8™. Temuepatypa 3Be3; 1M0100HOTO
KJsacca JexkuT B npegenax or 4500 1o 5500 K, Tax uro npumem T =5 - 103 K.

Tereph MOYKHO BBIYUC/IUTH PACCTOSTHUE OT HAC IO 3BE3JIBI:

M=m-5lgD+5 = D = 10~ M=m=5)/5 — 100 napcex. (1)



N3 rpacdukos BumnO, uTOo 3arMmenue jaurcs npumepao AP = (0.115 cyTok. DTo 3HAYHUT, 9TO
CKOPOCTD TIJIAHETHI MOXKHO BBIYUC/IUTH CJICJYIONTUM CIIOCODOM: 3a BpeMs 3aTMEHUs IIJIAHeTa ITPOXO/IAT
Juamerp 3Be3/bl 2R u cBoit jmamerp 2r = 3.6Rq = 0.36Ry (pamuyc Omurepa B 10 pa3 menbiie
pasmyca CoJtaia), T.e.:

2R+2r  15R,
VSTAP T AP 2)

Tak>ke HaM U3BECTEH IIOJIHBIHI IIEPUO/] O6paHleHI/IH IIJIaHEThI BOKPYT' 3BE€3/1bI P=3 CYTOK, 3HA4YUT,
MBI MO2KEM BbIYUCJ/IUTDL U 6OJIbLHyIO 110JIYOCh Op6I/ITbI IIJIaHETDHI:

a= vP ~ 11R = 0.03 a.c. (3)
2T

OmnpeiesuM, HACKOJIBKO TIAHETa OTXOJUT OT CBOEHl 3Be3bl JjIsl HabJogaresis ¢ 3emyd. 1 a.e.
¢ paccTosinng 1 IK BBIVISIUT KakK 1 yIyioBasi CeKyHJia, 3HAUNT, ¢ paccToguus 100 mK OyaeT BBITJIS-
nerb kak 0.01” . B ycinosun a = 0.03 a.e., 3HAUNT MaKCHUMaJIbHOE YIJIOBOE PACCTOSTHUE COCTABUT
v = 0.0003".

Tax kax Temmeparypa IJIAHETHI 3aBUCUAT OT PACCTOSHUSI 7O 3BE3/IbI, TO €r0 HEOOXOINMO BBITUC-
mmth: d =a— R~ 10R =5.7-7 x 10° kM ~ 4 x 10° kM. OueBnyno, B 1aHHOM ciydae IpeHeOpedn
pajinycoM 3Be3JIbl HEJIb3sI, T.K. OH CPaABHUM C OOJIBIION MOJIyOChI0 OPOUTHI ILJIAHETHI.

Temneparypa 1IaHETBI ¢ ONPEIEISIETCs TEIIOBbIM OAJIAHCOM: TOIJIOIICHHAS SHEPTUS OT 3BE3/IbI
HAIPEBAET OBEPXHOCTH ILJIAHETHI JI0 HEKOTOPOW TeMIIEPATYPhI, I OHA HAYNHAET CBETUTH KaK TI€PHOE
tesio. Ilo ycmoButo anbbeno mranetst A = 0.5. O603HAYNM OCBEIEHHOCTDH TIJIAHETHI OT 3BE3JIbl KaK
E. Torma nnanera orpaxkaer AE 3Heprun ¢ eIUHUIBI CBOEH ILIOMAJIN, & OCTAJIHHOE MOTJIONIAET, ITO
U OIIpeJie/IseT ee PaBHOBECHYIO TeMIIepaTypy:

L
£ = v = 2mr?(1 — A)47rd2 = dnriot! =
L= AL JA-ART L) 05 500K 500K 0 (4)
—V 8rodz 2(10R)2 ~ ~V2-100 20.20 45 '

[Tonyuennas BeJMdnHA XOPOIIIO COIVIACYeTCsI ¢ TeM (DaKToOM, UTO JaHHas IjiaHeTa — ropsdnit FOmm-
Tep.

Tereps, Tak KaK Mbl 3HaeM IIePUOJI OOpaIeHNs IIJIAHEThI, 1 OOIBIIYIO IIOJIyOCh OPOUTHI, TO MOXKHO
BBIYHCIUTD CPEJIHION IJIOTHOCTD 3Be3/IbI (B TPEOIOKEHNI 0 MAJOCTH Macchl ropstaero HOmurepa
0 CpaBHEHUIO ¢ Maccoil 3Be31pr ) npu momoru Tperhero 3akona Keriepa:

P2 4w N o — 4723 N o3 3ra’ B
@ GM elzZ P=1mm ~ RGP 5)
37113 3.314-13x 104 12

5 3 3
= 507X 1011 (3 X 86100~ 6.67.0.8x 100~ g0 < 10 KU/ = 2500 kr/m

3a Tpu JIHS MATHO HA TOBEPXHOCTH 3BE3JIbl IEPEMECTU/IOCh HA HEKOTOPBIN HEDOJIBINON YIoI OT-
HOCHTEJHHO MEHTPa 3Be3/1bl (110 BpeMeHHbIM KoopauHaTam: ¢ —0.015 10 0.011 nus). Ecoiu npemoso-
JKHATh, 9TO 3TO IEepPeMeIeHne CBA3aHO MCKIIOUNTEIbHO ¢ BpaIlleHueM 3Be3/bl BOKPYT CBOeil ocu, To,
T.K. YI'OJI TIOBOPOTa HEDOJIBION U OJIM30K K IEHTPY JMCKa 3BE3/bI, MOYKHO IIPUHSATH, YTO OH IIPOIIOP-
roHaJIeH BpeMeHHOH KoopauHaTe. To ecTh yriioBast CKOPOCTh BpaIleHUsT COCTABJIAET

0.026 1

— 180°
W= 180" X 015 X 3

= 13.6° / menb = 2.8 x 107° pax/c, (6)

YTO JIA€T TOJIHBII 060POT BOKPYT CBOEH OCH 3a BPEMHI:
Py = 360°/w = 26.5 nueit. (7)

DTOT Pe3y/IBTAT BEPEH, €CJIU MPEIIOIOKNITh, ITO 3Be3/1a He YCIIeBaeT COBEPINUTH MOJTHBII 000pOT
BOKPYT CBOeil och, TOKa 9TO ke jenaer 1anera. OOOCHOBATH 9TO IMPE/IITOJIOKEHNE MOYKHO JIBYMS



criocobamu. Bo-1iepBhIX, XapaKTepHbIe BpeMeHa 000POTOB 3Be3/IbI BOKPYT CBOEH OCH IMPUMEPHO COOT-
BETCTBYIOT TAKOMY 3HaUYEHUIO, & BO-BTOPBIX, IIOBOPOT 3Be3/1bI ObLIT ObI 3aMETEH Ha I'PaUKe 3aTMEHUS.
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