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ACTPOP OMUA

VIK 521.13

O BO3MOKHOCTHU CTOJKHOBEHUSA KOMET 1 ACTEHOUIOB C JTYHOM

E.JI. Bunnankos, U. A. I'epacumos, H. H. I'op6artko

(TAHII)

B pamkax 3ajauM JBYX HENOJBH:KHBIX [EHTPOB PAcCMATPUBACTCH JBHKEHHE MAJBIX TeJl, NPUBO/ISINEE
K croykHoBeHusiM ¢ JIyHoit Ha ee oGpatHoii cropone. Iloka3zaHo, 4T0 7TO BO3MOKHO HPH CKOPOCTSIX

cOsm:xenns: ¢ JIyHoii Menee 3 km/c.

YPaBHeHl/lﬂ JABHKCHHA H MX PEIICHUC

Pyznem cumrats, Kax 310 c¢aenaHo B pabote [1], pe3yab-
TaThl KOTOPOW MPUMEHUMEI ¥ K KOMETaM, U K aCTePOHIaM,
YTO B TEUCHHE BPEMEHHU ITOPAaKka | CyT, MOKa Masoe TEeso
JIBHKETCs. OTHOCUTENbHO CoJHITa BHYTpU cepsl AeHCTBUS
3eman, 3emas u JlyHa ocTaroTcd HEMOJABIKHBIMU. B aTOM
Cllydae JIBIKEHHE Teaad MOXHO PacCMaTpUBATH B PaMKax
33/1a4M JIBYX HEMOJIBWKHBIX IIEHTPOB Py u P (IIEHTPHI Co-
oteercTBeHHO JIyHBI 1 3emuin ¢ maccamu m u 1). Eqununma
BPEMEHU BBIOpaHa TaK, YTOOBI TayccoBa MOCTOSHHAS ObLIA
paBHA €UHUIIE.

Kaxk nokazano B pabote [1], BBeIeHHE CUCTEMBI 3JUINII-
COWTA/IBHBIX KOOPAWHAT A, i, W CBOAWT 3aj7a4dy K WHTET-
PUPOBAHUIO TPEX YPABHEHUU :
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a1, @5, 03 — IIPOU3BOJIBHEBIE [IOCTOAHHEIE, 4 HE3aBUCHMAs

MEPEMEHHAS T CBA3aHA C BPEMEHEM t ypaBHEHUEM

mi=14+m, ms=1-—m,

dt = (ﬁl + ﬁg)dT.

P pu sTom, kak u B padote [1], BBHIY MaJOCTH pajauyca
Jlynsr (~ 0,01 oT paguyca 3emMan ) IPU CTOJIKHOBEHHUIX C
HEH KOMETBI WM acTepomja peaausyercd ciaydadl as = 0,
4yTO Jajee u npennosnaraerca. Kpome Toro, B nanpHeHIIEM
paccMaTpUBAIOTCA Clydau aq # 0, 119 KOTOPBIX ( IIPH aig =
0) ypasuenusd (1) umeroT perienue [2] :

by
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TAE T1, T2, Wy — IPOU3BOJIBHBIC IIOCTOSHHEIC, 1 U nq —

KODHH HOAMHOMOB L(A) 1 M (y) COOTBETCTBEHHO; I3 U I3

BBIpaKAaIoTcd uepes [; u kosdounrents L(A), a ng ¥ ng —
gepe3 KO3GOUIMEHTH ToanHOMa M (4) U KOPEHD 113 ),
#, — OQynkiun Befiepmrrpacca, IIOCTPOEHHBIE 110 MHBA-
pHAHTaM, BEIUUCSIEMBIM COOTBETCTBEHHO MO KO3 UIneH-
tam L(A), M(p).

Kacareabnbie yaapsl no odopataoii nosepxaoctn Jlyast

Tax xak ©W3 TOCAEIHETO BBEIPAXKEHHUS B (3) CiIEAyeT,
YTO JBWXKCHHE MPOUCXOJUT B HEKOTOPOH ILIOCKOCTH, TO
CUUTAEM, UTO 3TO IIOCKOCTh z = (. B coormercTBum ¢ (1)
pEaJBbHBIM JIBIDKCHUSM OTBEUAIOT TC 3HAUCHUS A, p, IPH
KOTOPEIX L(A) > 0, M (¢) > 0, IpU4eM B CHLY O PEIeICHH
caMux KoopauHAT A, pu Bcerma A > 1, —1 < p < 1. Tunwer
JIBIOKCHUU OyayT OIPEAendITbCAd KOIMUCCTBOM M B3aHM-
HBIM DPAaCIOJI0KEHUEM JICHCTBUTEIBHBIX KOPHEH ITOJIMHO-
MoB L(A), M(p) mpu oz = 0, 9TO OTBEYAET HEKOTOPLIM
COOTHOIIEHUAM MEXK/y KOHCTAHTAMHU vy U Q3.

BenwunHa o €CTH MOCTOSIHHAS, TPHYCM

2 2 2m

2y =02 — —— 4
o =0 il (4)

T/Ie ¥ — CKOPOCTBH MaJoTO Teaa OTHOCUTEAbHO JIyHEIL
PaccmoTpum nanee ABUKEHUS, IPUBO/IAIINE K KACATEIb-
HEIM yjapaM 1o obpatHoii cropone JIyHEI, KOTOPBIE peain-
3YIOTCA IIPY MHHUMAJIBHBIX CKOPOCTAX, COOTBETCTBYIOIINX
ap < 0.
P onuroMEl (2) mpu a3 = (0 TpHOOPETAOT BHJ

L(A) = ﬁ1(20£1A2 + 2m1/\ + O[z),
M (p) = B2(2a14% + 2map + a2),

4 UX KOPHH — COOTBETCTBCHHO —1, 1, Ay, Ao m —1, 1, pq,
2, TIPAYIEM

A1 =y1[m1 — (m% - ’}’2)1/2]7
A = y1[ma + (mf —2)'/7, (5)
p1 = mi[ma — (m3 — y2)/?],
po2 = y1[maz + (m3 — ’}’2)1/2]7

ThE v1 = —1/20[1, Y2 = 20[10[2.

KauecTBeHHBIN aHann3 BO3MOXHBIX THIIOB JIBUYKEHHUS
mpu o < 0 TOPUBOMUT K CAEAYIONMM CIyYasM, IIPH
KOTOPBIX MOTYT [IPOM30UTH KACATEIbHDBIE CTOJKHOBEHUS C
obparHoil cropoHoil JIyHEBL
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L(r)

Puc. 1. Tlopenenue mnomuHoMa L(A) (4) H mHOIHHOMA

M (1) (6). 3amrpuxoBaHbBl 0OJACTH, COOTBETCTBYIOIIHE

peabHBIM JIBIDKeHISIM. KauecTBEHHBIH B/ TPacKTOPHH,
MIPUBOJISIIIA B 3TOM CIIydae K CTONKHOBEHHIO ()

1. Bapuant A\; < 1 < Az, —1 < 1 < po < 1 (puc. 1,a,6).

[ITprxoBKOH HA 3TOM U JAPYIMX PUCYHKAX OTMEUCHBI
MHTEPBAJIB], OTBEUAOIINE PEAJIBHBIM JIBIKCHIAM.

Takum 06pa3oM, EPEMEHHEIE A, 4 MOTYT H3MCHATBCS
B CACAYyIOIUX HHTepBaJaX : 1 <A <A, =1 < p<
nin po < p < 1. Mcnons3ysa BeIpaxkeHus ji1d KopHEH (5),
MOYXHO IOJYYUTH YCAOBUA 11 KOHCTAHT vy, (3!

m3
el !
2|

Pa puc. 1,6 moxkazas KaueCTBEHHBIM BHJI TPAEKTOPHH,
IIPUBOJIAIIEH B 3TOM C/Iydae K CTOJIKHOBEHHUIO.

1
lag| —m1 < zag < Jag] —ma.

2lay| > ma, az > 5

M)

Puc. 2. TloBenenne monunoMa M (p) mpn —1 < pg = pig < 1

2. BapmanTt A\ < 1< Ag, =1 < 3 = pa <1 (puc. 2).

P pu stom
_m3
2]a|

my < 2laa] < (1+vm)?, as=

B sTOM ciyvae ABMKEHHE aHAIOTHYHO U300 PAKEHHOMY
Ha puc. 1,6, TJe THIEPOOIBI j1 = pi1 U ji = iz COJIBIOTCS B
O/IHY.

3. BapmanT A\; < 1 < Az, p1 > 1 WM KOPHH pug, o —
KOMIUIEKCHBIE (pHC. 3,a).

B s3roM ciayuae JBHXKEHHE IIPOUCXOMUT B OOJIACTH
1< A< A, =1 <1, T.e. BOBMOXHO BO BCEH BHYT-
pEHHEW HYaCTH BJIHICA A = Ay, U MOXET IIPHUBECTH K
KacaTeJIbHOMY yaapy 1o obpartHoi mnoBepxHocTu JIyHBI

(puc. 3,6).

Puc. 3. Tlosenenne monuuoMa M (p) npu gy > 1 wmm

141, ft2 KOMIIIEKCHBIX (@) U KaueCTBEHHBINl BUJ TPaeKToO-

PHHM, IPHBOJAIICH B 3TOM cllydae K KacaTelIbHOMY yHapy
1o obpartHoit moBepxHocTH JIyHEI (6)

Promy Tuny ABMXEHHH OTBEUAIOT CJEAYIOIINE COOTHO-

MIEHUS 719 KOHCTAHT r, (s
1 m3
a) lai| —my < cax < ag| —ma, @2z — o,
2 2|O[1|
2|ar| < ma, ecmu py > 1;
1 m% 9
6) |a1] —m1 < za2 < ———, (1 —/m)? < 2]as] <
2 4|O[1|

< (1++/m)?, ecnut piq, pha — KOMIUIEKCHO COIIPSUKEHHBIE.

W//W//};i

= 2

a

Puc. 4. TloBemenne monmHOMa L(A) mpu A > 1 (@) u

Ka4deCTBCHHBIl BHJ TPAaeKTOPUH, IPHBOIANMI B 3TOM

cllydyae K KacaTelIbHOMY yAapy 1o 0OpaTHOI ITIOBEpXHOCTH
Jlyust ()

4. Bapuanrt Ay > 1, g1 > 1 WK g, s — KOMIUIEKCHO
CONPsOKEHHEIE (pHC. 4,a).
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B sToMm ciaydae HEOOXOIUMO BBINIOJIHEHHE YCIOBUN

2

mi 1
- —my, 2 : 6
T <g02< las] —my, 2]as| <my (6)

JBwkenne mpoucxoauT B obmactu Ay < A < Ag,
—1 < ¢ <1, T.e. TpAaeKTOpUd MAJIOTO Tedad IIPOXOAUT B
IIPOCTPAHCTBE MEXAY JBYMS SJUIHIICAMH (pHC. 4,6), TTOOUe-
PEIHO Kacadach KaXK/I0TO, I MOXET IIPOU30UTH KacaTe/IbHBIN
yaap o obpatHol nosepxuoctu Jlynelr. U3 puc. 4 cineayer,
YTO JI/IS1 BO3MOXXHOCTH CTOJIKHOBEHUH K COOTHOIICHUSM (6)
HEOOXOUMO JOOABUTH €IIe OAHO YCAOBHE: TPAEKTOPHUS
JIyHBl ODKHA UMETh TOUKH HE TOJBKO BHYTPH SJUIHIICA
A = )\, UHAUE CTOJAKHOBEHUM BOOOIE He Oyjer. 3HauuT,
HEOOXOAMMO HAMUYUE TOUEK, JJI1 KOTOPBIX A > A;. OnHo-
BPEMEHHO I HUX K€ HOJIKHO OBITH A < Az, UTOOBI 3TH
TOUKH OBLIM BHYTPH 3J/UIMIICA A = M\, HHA4Ye obpaTHad
cropoHa JIyHBI OKaxkeTcd BHE OOJACTH JIBUKEHUS U YAAPBI
1o Hell 6ymyT HEBO3MOXHEL A Tak Kak A = (r; + R)/2, Tre
79 — PACCTOSHHUE OT TOUYKH C TAKUM CBOMCTBOM J0 3EMJIH,
R — pamuyc Jlynsl, To u3 ycaoBud A1 < (r2 + R)/2 < Az
noay4umm, 9to A; < 14 R < As. P ojxcrasus croja BEIpake-
HUS JUIA KopHel u3 (5), MOxHO 6yer HAHTH JIOTIOJIHUTE/b-
HOE YCJIOBHE /111 KOHCTAHT vy, (.

OIleHUM Terephb BEJUYHHY CKOPOCTH v, HEOOXOMUMOU
ana coynmapenusa c Jlyno, ecnm «y < 0. Ppum stom Ha
obpatHOi mosepxHOCTH JIYHBI, KaK ClASAyeT U3 BBIPAXKE-
oug (4),

Tax xax R & 0,01 emuHuWmB! JUIMHBEL, m & 1/81,
TO v < 1,93 ¢IMHHIIBI CKOPOCTH (B BBEIOPAHHOU CHCTEME
equuui). Jlerko mokazate , uTo | EIUHHITA CKOPOCTH
~ 1,44 xm/c. Torma vy < 2,8 xkmM/c. s TEONEHTPUUECKOU

JKE CKOPOCTH vy HA MOBEPXHOCTH C(epbl JCHCTBUA 3eMiin
(paanyc KOTOPOH OKOJIO 5 ¢AMHUIL JJIUHBI) B COOTBETCTBUHU
¢ BEIpaxkeHUEM (4) Tpu a; < 0:

2 2 2m
syt

I7Ie yuTeHo, uTo A+ u =73 =5, A — p > 3. Torna

va < 0,64 eIUHUIIEI CKOPOCTH, UM vz < 0,9 km/c. (7)

Takum o06pa3zoM, pacCMOTPEHHBIE C/IyYad CTOJKHOBCHHM
IIPOUCXOAAT IPU MAABIX TEOIEHTPHUECKUX CKOPOCTSIX Ha
BX0jie B chepy JASUCTBUA 3eMJIM, UYTO MOXET UMETHh MECTO,
€CIIH, HAIIPUMEP, HOJYyOCh OPOUTHI MaJIOTO Tejla HEMHOTO
6ospire 1 a.e, U ero BcTpeua ¢ cucreMoit 3emus—Jlyna
MIPOUCXOJUT BOJIM3M MEPUTEIUA STOU OpPOUTHL 3HAd, YTO
opbuTasbHAd CKOPOCTE 3eMJIH paBHA 29,8 KM/C, IPUXOIUM
K BBIBOJIY, UTO TEAUOIEHTPUIECKAS CKOPOCTH MaJIOTO Tena
B IICPUTEINH €ro OPOUTHI B COOTBETCTBUHU C (7) JICKUT B
npenenax 29,8 km/c < V < 30,7 xm/c. OTcrozia JIeTKO
HaWTH JUI1 TIOJYOCH OPOUTHI Telad U €€ 3KCIICHTPHCUTETA
OTICHOUHBIE 3HAUCHU:

lae.<a<1l,07ae, e=1-1ae./a.
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