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B pesynbrare npuMeHeHHs HOBOW METOAMKH pacueTa Moka3aHa BO3MOXXHOCTh 00eCICYCHHs TePMO-
cTabuibHOCTH coiHeuHoro auMborpada CJI-200 B cTanrioHapHOM TEIUIOBOM peknuMe. Takod pexxnm
YCTaHABIMBACTCSI HA COTHEYHO-MIOCTOSHHON OpOHTE MPU MaJbIX BBICOTAX 3@ CYET COOTBETCTBYIOIICTO
BBIOOpA TapaMeTPOB MOKPBITHI KBAPIIEBOTO CBETOMUIBTPA Ha BXOJHOM 3pauKe C Y4ETOM MOIOAeMO-
TO IPSIMOTO M OTPAXKEHHOTO 3eMJICH COJHEYHOTO U3IYUYCHHS, & TAKIKE TEIUIOBOTO U3JIyUYCHHs 3eMIIH.

Kozmer OCIS: 120.4640, 120.0280, 350.1260, 350.6050, 350.6090.

Pe3ysbTarhl IpeAbIIy X UCCIASIOBAHUI TOKA3AIN
BO3MOXKHOCTBH 00ecIedeHus: TepMOCTabUIBLHOCTH COJI-
HeyHoro yumborpada CJI-200 npu IIuTeIbHbIX HETpe-
PBIBHBIX HAOIIOACHUSIX M3MeHeHUs1 (Gopmbl TMMOa 1
nuaMeTpa aucka ConHIla, a TakKe TOHKOH CTPYKTYpBI
ero (potocdepsl ¢ 6opTa BEICOKOOPOUTATLHOTO OecI-
JIOTHOTO aBTOMAaTHYECKOTO KOCMHUYECKOTO armapara,
JIBHKYLIETOCS 110 COTHEUHO-CUHXPOHHOM opourte [1].

B nannoit paboTe nokasaHa BO3MOKHOCTb oOecIe-
YEHUsSI TePMOCTAOMIBHOCTH TMMOOrpada Ha HU3KHX
opOHTax, KOrma HeOOX0IUM y4YeT MaJlaloliero Ha BHe-
ITHIOI0 MTOBEPXHOCTH KBapIEBOTO CBETO(PMIBTpPa Ha
BXOJTHOM 3pauke numborpada usinydeHus 3eMiud U
OTPaXEHHOTO 3eMJIeH COMHEYHOr0 M3IY4YCHHS. YdeT
9TUX (HaKTOPOB MOXKET BbI3BATh HEOOXOIUMOCTD YTOU-
HEeHHsI TpeOOBaHMI K TapaMeTpaM TOKPHITHS Ha CBe-
TOPUIBTPE.

Panee OBpLIO TOKa3aHO, YTO JJISI COXpPAHEHUS Tep-
MOCTaOMIBHOCTH JIUMOOTrpada mpu BEICOKOOPOUTAIIB-
HBIX TI0JIETaX HEOOXOIMMO 00ECIIEUNTh PABEHCTBO TEM-
nepaTtyp Teleckorna u cBeTouiIbTpa. D10 TpedoBaHuE
3a7aeTCsl COOTHOIICHHEM [ 1]

S.
P=—L_P-P, (1)
Y
rac P - MOLIHOCTL HArpeBaTeyisd, BXOASALICTO B aBTO-
HOMHYIO CHCTEMY OOCCICUCHHUS TEIUIOBOTO PEKUMaA
(ACOTP) numborpada; P, — MOIIHOCTh TIOTOKA H3ITy-
YEeHWs1, TIOTNIONICHHOTO TIIaBHBIM 3€PKaJIOM TEJIECKOIIa;
P, — MOIIHOCTH NMOTOKA M3JIy4EHHs, TOTIOMEHHOTO
cBetounsTpoM; S — miomaab BXOJHOTO 3padka JIMM-
Oorpada, Sp — IJIOLIA/Ib PAIUAIIIOHHBIX MaHeNel, BXO-
Jasaumx anemenToM B ACOTP u mpenHazHaueHHbBIX A5
0TBOJIa B KOCMHYECKOE MTPOCTPAHCTBO N30BITKA TETIIO-
BOM DHEPI'HUH; €, — CTEIICHb YCPHOTHI HAPYKHOU ITOBEPX-
HOCTH CBETOQHIBTPA.
B numGorpade CJI-200 S =3,14x1072 m?, S, =
=025 m* [1].
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Hocmynuna 6 pedaxyuio 05.04.2007.

MowHocTs P, onpeneinsercs U3 IpocToro coot-
HOILICHUS

P,=¢5S. (2)

31€ech gy — yleNnbHas TEIUIOBasi MOLTHOCTh U3ITyUYEHNS,
MOTJIOMIEHHOTO CBETO(PIIBTPOM, KOTOpasi COCTOUT M3
TpeX KOMIIOHEHTOB:

4s=q,t ¢, + 0, (3)

The ¢, 1 ¢, — yAeIbHas TeIIoBas MOIIHOCTh, WIIH T10-
BEPXHOCTHAS IUIOTHOCTH TEIIOBOTO ITOTOKA, MOTIIONICH-
HOTO COOTBETCTBEHHO HApyXKHOW M BHYTPEHHEH MO-
BEPXHOCTAMHU CBeTOQMIbTPA, @ ) — OCpeIHEeHHas 110
TOJII[MHE CBETO(MIBTPA MOBEPXHOCTHAS IUIOTHOCTD
TEIUIOBOTO MOTOKA, MOIVIOIIEHHOTO €r0 00BEeMOM MpH
MHOTOKPAaTHOM TEPEOTPAKCHUH U3IYyUCHHUS MOKPHI-
THSMH Ha TTIOBEPXHOCTSIX CBETOPHMIBTPA.
Cy1iecTBeHHO HOBBIM (DaKTOPOM, PACCMOTPEHHEBIM B
JIAHHOW pabote, SBISIETCS Y4eT B BEJIMUHMHE ¢, MOMUMO
YZIeTbHOM MOIITHOCTH MOIJIOIEHHOTO M3ITy4YeHHUs OT Ipsi-
MO COJIHEYHOM 3aCBETKH ¢, IBYX JONOIHHUTEIBHBIX KOM-
MMOHEHTOB, & MIMEHHO JIOJH IOTJIOMIEHHOTO YAETBHOTO
MOTOKA ¢, OT MAJAIONIEro Ha HapY>KHYIO TIOBEPXHOCTD
CBETO(HUIIBTPA IMOTOKA COOCTBEHHOTO TEIIOBOTO M3JTy4Je-
HHS 3eMIn q(l)3’ a TaKKE O0JIU HOFHOHICHHOﬁ MOIITHOCTHU
q,, OT TaJalouIero MOTOKa MEPeoTPakKeHHOro 3eMiei
COJTHEYHOTO M3iydenus ¢q),. C y4eToM 3Toro o6cTos-
TEIbCTBA BBIPKEHHE TS ¢, MOXKHO MPEACTABHUTD B BUJIE

q, = q]c + q]3 + 91n qlz = SHq(])3’
4
QIn:(l _Rl)qu(l)nﬂ ( )

rae R, — ko3¢ GUIHUEHT OTpaskeHUsI MOKPBITHS Ha Ha-
PYKHOM MOBEPXHOCTH CBETO(MUIBTPA, N, — K03 u-
IIEHT MOIIOIIEHNS TOTO e MOKPBITHS; BEINUUHEI R,
1 | COOTBETCTBYIOT CHEKTPY BUANMOTO HU3ITyUCHUS.
IIpu pacuere ynenbsHOTo MOTOKA ¢, MPUHSATO, YTO
CTEICHb YEPHOTHI €, UMEET TO )K€ 3HAUYCHHE, YTO UC-
oJb30Baock B popmyne (1). ITo momycTumo Been-
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CTBHE MaJIOTO pa3iuyus B CIEeKTpaibHOM coctae MK
U3JTyYeHHUs], TTaJal0IIero Ha CBeTOQWIBTp U OTHaBae-
MOT'0 €ro IOBEPXHOCTBIO.

TennoBsle MOTOKH ¢, ¢, U O C YyUETOM IAHHBIX
paboThl [1] MOTYT OBITH TIPEICTABIICHBI B BHJIC

R,exp(-2D)
1- R R, exp(—2D)}’ )

‘I1c=(1_Rl)EN1[1+(1_N1)

(1 3 exp(=D)
=(1-R)E( Nl)&zl—Rleexp(—ZD)’ ©)
1 1—exp(—D) "

0=(1 Rl)El—Rleexp(—D) o

X {W +R, exp(—D)} ,

rae R, 1 N, — COOTBETCTBEHHO KOA(P(PHULUEHTHI OT-
paKEHUsI W TOIJIOMICHUS BHYTPCHHEH MOBEPXHOCTU
cBeTo(mIbTpa, D — ONTHYeCKasl IIOTHOCTh KBapIie-
Boro ceerodunbTpa, E = 1400 Br/M> — conHeuHas 11o-
CTOSTHHASI.

IIpunss cornacuo [1] N, =N,=0,01, D =0,02,
R, =0,9, a Takxke R, = 0,95, noxyuum Bmecto (5)—(7)
3HAUCHHUS TOTOKOB

,.=4,06, g, =3,82, 0=16,17, g5, = 24,05, (8)

1€ gy, — CYMMAapHbIi yA€IbHBINA TEIUIOBOU ITOTOK, I10-
IJIOIICHHBII B CBETO(QHUIIBTPE TOIBKO B PE3YJIbTATE MPsI-
MOH COJIHEYHOW 3aCBETKH.

[Ipomeaummii uepe3 cBeTOGUIABTP B TEAECKON IO-
TOK COJIHEYHOI'O M3JIy4YEHHUS C YUETOM IOIIOLIEHHOI0
B CBETO(UIIBTPE

q.=[(1 —=R)E — g5 ]J(1 - R) =4,55Br/™m*>.  (9)

[TockonbKy ITaBHOE 3€pKaNo TEIECKOMNa MOMIOIAeT
npumepHo 1% nagaromero notoka uin 0,0455 Br/m?,
BeNMUMHON P, B popmyie (1) MOXKHO TpeHeOpeds.

Torna, moacrasus (2) B (1), mosrydaum

q
P=S, = (10)

H

Ha ocHoBanuu ¢opmyin (10), (3), (4) MoxkHO moITy-
YHUTb CIIEAYIONIee COOTHOIICHNUE:

P 0 0
€y — =G5+ E,q+(1- R )Nqp (11)
S
P
U3 (11) MmoxxHO ompenenuTs TpeOOBaHHS K 3HaYe-
HUIO CTCIECHU YEPHOTHI HAPYXKXHOI'O MOKPBLITUSA CBETO-
(bunbTpa, IPU KOTOPOM TEMIIEpaTypa CBETO(PHIBTPa
OyzeT paBHa TeMIIeparype Tejeckorna. s 3Toro 3amm-
mem Beipakenue (11) B Bume

14

. = qEC+(1_R1)N1q10H
" P, (12)
Sf — 413
p
IoncraBus B (12) 3HadyeHus gy, u3 (8), R, = 0,95,
N, =0,01, §,=0,25 »*, P =68 B [1], nonyunm

0
6 = 24,0; + 0,0(3)05qln . (13)
72— q3

JIJ1s1 BBICOKOOPOHTAIBHBIX CHCTEM MOXKHO TpeHe0-
peusb BenmuMHAMH ¢ W ¢\, ¥ NPUHATH UX PABHBIMH
nyiro. Torma u3 (13) nomydaem onpezienieHHoe B [ 1] 3Ha-
yenue g, = 0,088.

Jlnst onpenienenust 3Hauenuii ¢\, u ¢\, B ciydae Hu3-
KOOPGI/ITaﬂbeIX CHUCTEM HCIHOJIb3YCM aHAJIUTHUYCCKUC
(hopmyIbl, BeIBeZICHHBIE B [2]. PacyeThl npoBOAMUIHCH
JUTSL CITydasi KpyTroBOW OpOMTHI, JIeXKAIIEeH B TUIOCKOCTH
TePMHHATOPA, JIJISl BEICOTHI /2 = 400 KM.

VYhenpHast MOIHOCTh TIOTOKA COOCTBEHHOTO H3IY-
YeHHst 3eMIIH, MTaJIar0IIeT0 Ha HApYKHYI0 TOBEPXHOCTh
BEPTUKAIBHO OPUEHTUPOBAHHOTO CBETO(HMILTPA (OCh
muMOorpada JeKUT B TNIOCKOCTH MECTHOTO TOPHU30H-
Ta), OMUCKHIBAETCSI COOTHOIICHHEM [2]

q,=2200| ., (14)

2
rae ¢ — ko3¢ GUIUEHT 00IydeHHOCTH 3eMIe I0CKon
TUTOIIAJIKH, OPHEHTHPOBAHHOM 110 OTHOIIEHHIO K IIIOC-
KOCTH MECTHOTO TOPU30HTA O] YIJIOM \ (TIpH = 7T/2
TUIOCKOCTH TUIOMIAAKH OPHEHTHPOBAHA BEPTHKAIBHO).
dopmyna ams pacyera KodpPUInueHTa 00IyUYCHHO-
CTH uMeeT BuJ [2]

[0) W=E=%(arcsin\/g—\/a,/1—(po), (15)
2

rae @, — ko3 unrueHT 001yueHHOCTH TOPHU30HTAIBHO
OPHUEHTUPOBAHHOMN IIOMIAJKH. 3HAYEHHUE () OTIPEIETIs-
€TCsl ypaBHEHHEM

@y =(1+a)”, (16)

e a = h/R, R — panuyc 3emin.
lpu h =400 km ¢, = 0,884 u ¢|,_,, =0,287.
[ToncraBuB 310 3HaveHue B (14), monyunm

¢\, = 63 Br/m’. (17)
yﬂeHLHaH MOMNIHOCTH IMOTOKa COJTHEYHOI'O0 MU3JIyYc-

HUSI, OTPKEHHOTO 3eMJIel M MaJaloliero Ha BEepTH-
KallbHYIO TUIOMIAAKY, OTpeesieTcss U3 COOTHOUICHHUS

¢ = 140040, = 5180,, (18)

rae A — cpennee ansbeno 3emnu (4 = 0,37), ¢, — KOM-
OMHWPOBaHHBIN KO3 GUITHEHT 00ITydeHHOCTH [2], OTTH-
CBHIBACMBIN BBIPAKCHHEM
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¢, = kp(y)cosy, + fin;sinysiny,cosd.. (19)

31ech

fi= n
16/, 1-Jo,

B paccmarpuBaemom ciayvae 8, = 0, vy, = /2, y = /2,
otkyzna n, = 0,5 u ¢, = 0,0235.
IoncraBuB nomy4eHHoe 3HaUeHUE ¢, B (18), momydnm

g’ =12,2 Br/m™. (20)

[Tocite moncTanoBku (17) u (20) B (13) MOXKHO OII-
penenuTh TpeOOBaHKUE K CTEMICHU YSPHOTHI MOKPBITHS
Ha HAPY)KHOW MMOBEPXHOCTH CBETO(UIBTpA:

g, =0,115, 21)

g10 Ha 30% OoybIIe paHee MONYYCHHOTO 3HAYCHUS
e, =0,088 mpu ¢} =g’ =0.

TakuM 06pa3om, HOITy4aeTCsl, YTO OTOK COOCTBEH-
HOTO TEIUIOBOTO M3Ty4YEHUS 3eMJIM HEOOXOAUMO y4dH-
TBIBaTh IPH ONPE/ICICHUH TPEOOBAHNUI K CTEIICHH Yep-
HOTBI Hapy’)KHOH IOBEPXHOCTH CBETO(UIBTpa, TOTIA
KaK OTPaXCHHBIM 3eMJICH COTHEYHBIM H3ITyYCHUEM
MOYKHO TIpeHeOpeyb.

ITocneqauM HEOOXOAMMBIM 3TANlOM HCCIIEIOBaHHMA
SIBJISICTCS ONpeJielieHne TpeOOBaHHI K CTEIIEHN YepHO-
TBI HAPYXXHOM MOBEPXHOCTH CBETO(UIBTPA C MO3ULUN
o0ecrieueHus JOITyCTUMOTO TEMIIEpaTypHOTO Tepera-
JIa TI0 €TO TOJIIINHE.

CooTHoIIeHHe IS TIepenana TeMneparyp 1mo Toj-
muHe ceetodunsTpa A7, umeer Buf [1]

AT, =— <o Bi. T, +a,q,—q,—
L OLT (1+a1) T H 0 1‘12 ql
Bi, (22)
—|1+(1-a,)R,exp(-D)— D Ot
1-exp(-D A Bi,
Qo:(l_R1)E¢a o, ==, a,=—
1- R R,exp(—D) L Bi,

e A — KO3 (UIUESHT TEeIUIONPOBOIHOCTH MaTepHaia
(xBapua), L — ero tonmmHa, Bi,, Bi, — kpurepun bno,
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XapaKTepHU3yoNNe HHTEHCUBHOCTD JIYYHCTOTO TEIUIO-
oOMeHa Ha HapyXHOIl M BHYTPEHHEH MOBEPXHOCTIX
CBETO(HIBTPA.

Koa¢dumuent tennooraauu mo TONIIMHE KBapla
o, = 60 Br/m’K.

[Ipu paboueii Temmieparype Teiaeckorna u CBeTo(GHIIb-
tpa T, = 263 K BbINOIHSIOTCSA COOTHOLIEHHUS [1]

Bi, =0,017¢,, Bi,=0,069¢,, a,=0, 246‘2—‘*, (23)
e €, — CTENEeHb YePHOTHI BHYTPEHHEH (0OparieHHoH
K TEJIECKOITy) TOBEPXHOCTH CBETO(PHIBTPA.

Ipunss R, = 0,95, R, = 0,9 n noxcraBuB Bce 3Ha-
YCHUS TapaMeTpoB B (22), IPH YCIIOBUU €, = €, U C yUe-
ToM (4), (17), (22) mony4uM COOTHOILIEHHE

AT, =3,68¢, — 0,23 — 0,842¢,,. (24)

[Tociennee crnaraemoe B alreOpandeckoil cymMme
(24) yuuThIBaET BIMSHUE NIOTOKA G .

JomycTuMoe 3HaueHue OCEBOTO IMepernaja TeMIle-
paryp, pu KOTOpOM TepMHuuecKas aedopmanust cBeTo-
¢mbTpa HEe MPEBBICUT JoMycTUMOro 3HadeHust A/50,
cocrasisieT AT, =+0,08 K [1].

B Tabnmune mpencraBieHbl 3HAYCHHST CTETICHU Yep-
HOTHI HApy>KHOH MOBEPXHOCTH CBETOPHIBTPA B TPAHHU-
Lax JOIyCTUMBIX U3MeHeHUH AT .

Kak BuIHO M3 TaOMUIbl, MAaKCUMaJIbHOE 3HAYCHHE
g, = 0,109 mensme Tpedyemoro g, = 0,115 (21), koto-
poe OBLIO MOTyYeHO B COOTBETCTBUU C COOTHOIICHUSI-
mu (12) m (13).

W3 cootHomenus (12) ObUTH OTYYESHBI HOBBIE TTPH-
eMJIeMble 3HAYEHUs CTENEHU YePHOTHI MPU M3MEHEH-
HBIX 3HAYEeHMSIX MolulHOCTH Harpesaresnst B ACOTP:

0,071 <&, <0,1 npn 100 Br>P>76 Br. (25)

ITo pe3ynbraTaM NpoBEIEHHBIX UCCIEI0BAaHUI MOXK-
HO cJieJIaTh BBIBOJ O TOM, YTO MpEIJIOKEeHHas aHallu-
TUYECKasi MECTOAWKA MMO3BOJIACT IIPU MUHUMAJIbHBIX 3aT-
parax BpEMEHU YCTAHOBUTH 3HAYMMOCTDH Pa3JIMIHBIX
(haKTOPOB TEMIOBOTO BO3ACHCTBHUS B OKOJIO3EMHOM KOC-
MHUYECKOM IPOCTPAHCTBE U OMPEACTHTH TPEOOBAHMUS K
napamerpam ACOTP (B manHOM citydae — K MOIIIHOC-
TH HarpeBaTelis U CTeNIeHU YePHOThI HOKPHITUI Ha CBe-
Tounbsrpe). OnpeaeneHsbl J0NyCTUMbIE IUAa30HbI U3-
MEHEHUS €, U P, onpenensiemMble HepaBeHCTBaMU (25),
KOTOPBIE TAKXKE COMIACYIOTCS C MPUBEICHHBIMU B Ta0-
JIMLE TaHHBIMU, OTPAHUYMBAIOILUMU IOy CTUMBIE TEP-
MOWCKa)KEHHSI CBETO(PHIIBTPA.

TpebOyembie 3HaYCHUS €, B 3aBUCMMOCTH OT IIEPETaia TeMIE-
paryp AT,

AT, -0,08 0
€ 0,053 0,081

H

+0,08
0,109

15



CYH.IGCTBGHHLIM BBIBOJIOM M3 MPOBCIACHHBIX HC-

CIIEZIOBaHMI CIIENyeT CUMTATh TOT (DaKT, YTO BO BCEM

BO3MOJKHOM JHAIa30HE BHICOT OPOUTHI GECIHIOT- 1. A6oycamamos X.U., Xanxoe C.H. YcnoBust odecrieueHus

TepMoCTabmIbHOCTH comHeuHoro umborpada CJI-200 B
HOI0 aBTOMAaTUYECKOI0 KOCMHYECKOIO almnapara — oT P pag .
CTAIL[OHAPHOM TEIIOBOM pexxuMe // ONTHUSCKHH XKyp-

400 kKM ¥ BIUIOTH JO IeOCTAllMOHAPHOW OPOUTHI (10 Han. 2007 T. 73. Ne 7. C. 59—64.
37 000 kM) — TepMOCTaOMIIBHOCTH JIMMOOTpada MoKeT
OBITh OOecIieueHa 3a CYeT BhIOOpA CTEIIEHU YEPHOTHI
o qgeTa MJid TCIJIOBOIO MPOCEKTUPOBAHUA ONTHYECKUX CUC-
&, B penenax snadenui 0,06-0,15 n B pamkax nmero- TEM U ONTHUKO-3EKTPOHHBIX TPUOOPOB KOCMUYECKOTO

mieiicss B pacrnopsHKCHHH MOIIHOCTH HarpeBaress 6asuposauust // Tpynst VI Mexaynap. koud. “ITpuxiaz-
ACOTP no 100 Bt. Has ontuka-2004”. 2004. T. 3. C. 62—66.
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2. Jlanosox E.B., Xauxos C.[. AHanuTHYECKNE METOABI pac-
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