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E. . UBAHOB, J. ®. YEP . nayk

K TEMIEPATYPHOH 3ABHCHMOCTH KO3®®HWIUHUEHTA NEPENAYH
9HEPTHH 3JIEKTPOHAMH B HH)KHEH HOHOC®EPE

H3BecTHO, YyTO HAarpeBaHHe M OXJaXKJeHHE 3JEKTPOHHOrO rasa
onpezeasiercs 6e3pasMepHEIM KO3((HIHEHTOM 8, paBHHIM OTHOCH-
TEJbHOH MOJH SHEPrHH, TepsieMOH 3JIEKTPOHOM IIpH OJHOM aKTe
COy/lapeHHsI C TAXKEJBIMH YaCTHIAMH:

% (3/2kT,) = — ¥ (3/2kT, — 3/2kT,) + 1.

3nech 3/2kT,, 3/2kTe — sHeprusi 3JMEKTPOHA B BO3MYIIEHHOMH
(moxorperoii) W HEBO3MYLUEHHOH Cpele; v — 4YacToTa COYAapeHHii
9JICKTPOHOB C TSXKEJBIMH yYacTHIaMH; | — HCTOYHHK HarpeBa
3JIEKTPOHOB.

Bennuuna § siBisiercss oCHOBOMOJIAraloulel NpH H3YYeHHH Ha-
rpeBa (a Takxke OXJaXKAEHHS) 3JEKTPOHOB €CTECTBEHHHIM HJIH
V2KyCCTBEHHBLIM HCTOYHHKOM. B 9acTHOCTH, § Hrpaer cylnecTBeHHYIO
pOJib B TEODHH HArpeBHBIX HeJHHEeHHHIX 3¢ddekroB. B Hacrosmiee
BpeMsi H3YYEHHIO BEJHYHHBI § M 3aBHCHMOCTH ee OT TeMIepaTyphi
31eKTPOHOB T, mocBsimieH psaa pabor [1—8], B KOTOPHIX H3JI0MKEHH
BecbMa IIPOTHBOpEYHBHIE pedyabraThl. Ha oOcHOBe HMeEIOIIHXCS
NaHHBIX 00CyAHM 3aBHCHMOCTb O(7e) M OLIEHHM ee BJHSHHE Ha Ha-
rpeB HOHOC(EPHOH IJa3Mbl MOLIHBIMH HAa3eMHBIMH yCTaHOBKAaMH.

B numxkueir wonocdepe z 5 100—110 kv npeobaanaior coyia-
peHHst 3JeKTPOHOB ¢ Ny H Op. TlocKoMbKy coynapeHust Heynpyrue,
10 6 cymecrtBeHHo 3aBHCHT oT T,.. IlepenaBaemasi 3/1€KTpOHaMH
SHEprusl pacxoAyercs Ha BO36YyXKJeHHe BpalllaTeJbHBIX YPOBHeN
Ny u Oy (npu T 51300 K ([7]), a npuT, = 1300 K Takxe Ha BO3-
Sk JeHHe Kose6aTesbHbIX YpOBHEH Ny H, BO3MOKHO, Os.

Ho konma 60-x roJoB CYHTaJOCh, YTO Nepefaya SHEPTHH 3JeK-
. 'OHaMH TSAXKEJHIM YacTHIAM B HHXKHeH HOHochepe 00ycaoBjeHa
BO36y:K/AeHHeM BpallaTeJbHEIX ypoBHeH N, [l}. B paGorax [3, 5]
yuren Bkaaj Oy, B [4] cnenan BuiBoA, uTo § ~ 7,52 Onmako sToT
pesyabpTaT HeHalexkeH, TaK KakK OH TOJydYeH 10 KOCBEHHHM
AaunbeiM. B paGore [7] ormeueno, uTo posib BO30yXKAeHHS Bpala<
TeabHBIX ypoBHell O; He MOXKeT GHITh CYILIECTBEHHOIi, TaKkKe MOy~
YeHo, yto 8 ~ 7,;%,  B=205 1. e. 6aH3KO K TOMY, 4TO Habai0Aa-
docb B [4]. Teopernueckne pacuern [6] malT 3aBHCHMOCTH
8(Te) ¢ p=1,6 (a Takxke P~const ans uHON Momenn) mpu T, <
S 400K.B [8] mpoBeneHo HccenoBaHHEe 3aBHCHMOCTH v oT T,
B IIHPOKOM JHala3oHe SHepruil 371eKTpoHoB (BuaoTh a0 Te/T,;~50),
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Korja morepH o0yc/oBJeHb BO30GYXKIAEHHEM BpaIlaTeJbHBIX H KO-
JebareJbHBIX ypoBHe#H No u Os.

B mnacrosimee BpeMs, MO-BHIHMOMY, IeJeCOO6pPa3HO HCIOJIb30-
BaThb TeopeTHYecKHe peayubrathl [6, 8], Tak Kak TpyAHO cKasaThb
HACKOJIbKO J1aGopaTopHbie yCJIOBHS B |[7] COOTBETCTBYIOT YC/IOBHSIM
B HHXKHeit HOHocdepe. Mcmosnbsys Teopernueckyio KpHBylo B [8]
M YYHTBHIBAS, YTO '

v=y,056 | v =v(T,,), O _—.TT‘ ), MOXHO PEeKOMEHJA0BaTh CAELYIO-
Y0 aHaJUTHYECKYIO 3aBHCHMOCTb 3 (7,), npuroanyio npu 6 < 30:
3=38,(6—43 4 0,0149), (1),

rae §o~5-10-3. MunuMaibHOe 3HAaYeHHe & mMeeT MecTo mpH =7,
npu 0 < 7 mpeoGajal0T BpaulaTeJbHble NOTEPH, a mpH & > 7 —
KoseGaTesbHbIe.
Crayuonapnoli naepes. Ilpu BO3MylLIeHHH HOHOC(EPH! MOLIHOH
PaZHOBOJIHON ypaBHeHHe GanaHca aas T, HMeeT BHJ
do o' + 713 4
sl m 1) e By

EI
FAE Y=g E, E, — HanpsiXeHHOCTb TpeioWero H NJa3MeH-
P

HOro moJei; §, v — Ko3(hdHIHEHT mepejayd 3HEPTHH H YacToTa
coyJlapeHHi B BO3MYILEHHOH HOHOChepe; 8ovo — TO Ke B HEBO3MY-
IEHHO! cpelle; ®, Wy —YacToTa BOJHBI M FHPOYACTOTA 3JEKTPOHOB.

dt

3
HOM mnoJe (T. e. 6e3 yyera CaMOBO3AEHCTBUS BOJIHEI): 6_(0—1)=
0
®? 4 v2
i, invoz o VRS 8=80(a—411§-+1(‘0); K,=0,014; =0+ o,
y = v,0616,
Mycts ®,  >v, Toraa npu =4 > K0 (r.e. 6<3 u 7,y=
=1 (0/Q? <0,455) npubanKeHHOE pPelieHHe MMEeeT BHJ

d
PaccmoTpum cranuoHapHoe (— = 0) Bo3myuienue 7, B 3aiaH-

0~ (L Tef)”3 =t Tef]lls : (2)
¢ R Te/)”a e Tef]lla e Tef(l _Tef)llg

Oaa K,0> % (0 > 15) noayuum 6= (1,,/K)".
Ecau 0,2 <v, 1o npu 6 <3 (a snauut y < 3)

g [0 411 47 (1 41 &
% (1 + 7B —q s
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npu 0> 15 umeem 0 = (7/K,)3".

Ing noHochepHHIX YCJIOBHH NPEACTAaBAAIOT HHTEpec (OPMYJbI
(2) m (3), ecam caMOBO3EACTBHEM BOJHBEI MOXKHO TpeHeGpeub.

w
Ormernm, uro 1pu f = on >30 Mru, UM MOXHO npeHebpeub npak-

THUYECKH NPH BCEX CYIIECTBYIOUIHX MOIIHOCTAX yCTaHOBOK. Boamy-
menne T OpH 3TOM, OAHAKO, MOXKeT OHIThb BeCbMa 3HAYHTEJIbHBIM.
[MorpemHocts (2), (3) He MpeBHIIAIOT COOTBETCTBEHHO 5 H 2%
npu 0 < 3.
Hecrayuonapnoui Hazpes. bBes ydera camMoBo3jeficTBHS BHIpa-
XKeHue aasa 0=0(f) mpeacrasisieTcss B KBaaparypax:

s ". do
- | oww
¢ 19—2;?307—31(9—1)
ITo anasoruu ¢ [9] MOXKHO MOJYYHTb NpHOJHKEHHOE pelle-

e 5 s

Hue (1), cnpaBensuBoe npu BpemeHax < {iro= 55
070
g [0 (1 — 1) = T]e "o
T+ [ — 1) —1le~ro
rae 0. — crannoHapHoe BO3MYlleHHe 0, eCaH MOXHO IpeHes
6Gpeub caMOBO3/efiCTBHEM BOJHHI, TO 0. maercs (2), (3).
Oxaascoenue srekrponos. U3 (1) mpu 7=0 caenyer
]

g g db
T Jw(e—1)

(4)

m .
rae 0, =0/,—0 — HauaabHOe Bo3MyuieHHe 0. Ecamu 0,,,53. TO
3y =28yv0~12 u 6 naercs B HesIBHOM BHZE

eRVO_V(T—— A ewfn Ve*,,—— 1 e—ilfro
Vo1 Vi +1
ITpu npoH3BOJBHEIX 0p OXJaKIeHHE OMHCHIBAETCS NPHOJIHMKEH-
HBIM COOTHOIIEHHEM:

1+ (0peTm/tro—1) ety trm = A ()
T+ (trmltro— e, * " " By e

STO0 BHIpaXKeHHE HMEeT BepHble aCHMITOTHKH NpH £ < f70 U £ >E10.
Baxuno oTmerutb, uto npu 6 <4, f7m > tr, T.€. NpH yueTE 3a-

sucuMocTH 8 (Te) mpouecc oxsiaxKAeHHs 3JEKTPOHOB 3aMeJJsercs.

0(t) =

5




ST10 NOATBEpKAAETCA SKCmepuMeHTadbHO (cMm. [10, puc. 3, 4]).
B pabore [10] pacuer npu 6=20p aaer (Te—Teo)/Teo~90%, a 3k-
crnepuMent ~160%, uro syume corsacyercs ¢ Teopuell, ecJH
y4YeCThb, 4TO § 3aBHCHT OT Te.

ComocraByieHHe ¢ 3KCIEPHMEHTOM. JKCIEPHMEHTAJIbHOE HCCJe-
noBanue Bosmyilenuss T, nposoaunocs B ApecuGo [10], mostomy
NQHHBIA 3KCIEPHMEHT MOXeT OHiTh

8 NOJIE3HBIM JJI1 NPOBEPKH 3aBHCHMO-
3 =138, 3 =3(T,) cru 8(7e). B KauectBe rperouteii ycra-
ZxMITT e %, MC HOBKH HCIIOJIb30BAJICSI PaZHOJOKATOP
05 | 5 05 l 5 CO CJOefyIOIMMH NapaMeTpaMH: MOII~
) b HOCTb nepematunka P=1-=-15 MBrT;
50| 35 |35 |128 | 128 Kosqm)xguuem' YCHJIEHHSI aHTeHHBI G =
55| 392 |32 | 117 | 117 =8-10% namrenpHocTh HMIyJbCA T=
gg 29 (29 [108 | 108 =0,5—5 mc; uacrora f=40 MTIu;
2,7 127 | 102 | 10,2 mupuHa AUArpaMMbl HalpaBJEHHOCTH
701 25 |25 9,4 9,4 Aa p= 90 - P
75| 24 |24 | 86 | 86 Freinih .
80| 21 |22 | 79| 80 Jast perucrpauuu Bo3MyueHHi T,
88 117121 5,6 7,5 TPHMEHSIJIC PpaaHOJOKaTop Hekore-
901 1,5 120 | 40 | 65 penrHoro paccesnus (HP), paGoraio-
W |12 1-1.5 1,8 38 @ g Ll
100 105|135 | 115| 25 UM# Ha JUIHHE BOJHHI A= 70 cwm,
105 1 |12 1,05/ 17 [HPHHA JHArpaMMbl HaNpaBJIEHHOCTH
110 | 1 1,1 1 1,25 Aay=0° 2.
151 1 11,051 1 11 B paGore [10] me Bce sKcmepH-

MeHTaJIbHble JaHHble HaXOMATCH B CO-
raaciu ¢ teopHeii. OcoGeHHO CylLIecTBEHHbIE pAa3/IHYHS HMEIOT-

ca Ha Beicorax (z S 85—90 km). B [11] at0 pasauune oGbsicHs-
eTcsi HHePIHOHHOCTHIO TEIJVIOBBIX (JIYKTYalHil MJIOTHOCTH NJIa3MBbL.
Hmenno Ha Manwmx Bhicotax (z < 100 KM) yuer 3aBHCHMOCTH
8(Te)MoKeT NPHBECTH K 3HAYHTEJBHBIM pPa3jHYHAM B BeJHYHHE
BosaMmymleHnit Te. [l HIIIOCTPALMH CKA3aHHOTO NPHMEHHTEJbHO
K skcrnepumeHTy [10] B TabuaHue npejacTaBieHbl pe3yJbTaThl pac-

&/6. 3aBucumocTh  auddepeHnHansb-
06 HOrO TONepeyHHKa paccesiHHs (HOp-
: MHPOBAHHOTO Ha CeyeHHe paccesi-

HHSI CBOOOJHOrO 3JEKTPOHA Oe) OT
a6 otHowenust Te/T: (o < 1) npu oT-
CYTCTBHH  COY/JapeHHsi HOHOB C
04 HEHTpasaMH B H30TPOMHOH nJjasme
(I — won H+; 2 — mon OF; 3—
02t MOJIOKHTEIbHBIH ~ HOH € Maccoi
4 SNod S mi=~30; 4 -— pacuer ne Qopmyie
.. 0/0e=(14+Te/Te)-".

7 0 LT

geta 0fi—=< ma 8=08; u §=080(0—*3+0,0140) no dopmyne (4).
Mommuocts P npusumagnach pasnoit 1,5 MBT, ¢ yuerom 8(Te)
BoaMymienne T, 3HAUHTENLHO Gosbune, yem mpn 8 =08, UTOGH OKOH-
yaTeJbHO OTBETHTh HAa BONmpoc npuemiaema Jau dopmyna (1)
B HHXKHeH HoHOcepe HYXKHO NMOCTABHTH CHENHAJIbHBIH 3KCIEPHMEHT.
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Hmelomuecss nanmbe moka eIMHCTBEHHOro skcmepumenta [10] e
NO3BOJIAIOT HH IOATBEPAHTH, HH OINPOBEPrHyTH 3aBHCHMOCTh (17),
Tak Kak MeroZ HP, mo-BHAMMOMY, HENPHTOAEH AJS OOHApYKEHHS

3HAYHTEeJNBHHIX (Ja’ke cTalHOHApHBIX) Bo3Mmyilenuit T. (0 2 3—4).
IeficrBuTensHO, 3aBHCHMOCT JAH((EpeHIHaTbHOTO CeUeHHsT pacce-
SHHSL B cJydYae H30TPOMHOH OecCTOJKHOBHTENbHOH HOHOCGHEpH,
NpHBeJleHHAasd HA PHCYHKe, MOKasbiBaeT, 4T0 0(7e) cnabo u3menser-

csi npu usmenennn orHourenus Te/T: 2.3 (T; — Temmeparypa Ho-
HoB). Hanpumep, npu =3 u 6=13 ¢ npuHHMaeTr OJHO H TO XKe
SHauenue, a npu 0~ 7—I5—o=const. Ha pucyske npencrasien
cayuaii, Komma COYAapeHHS MeXJ1y  YacTHIAMH OTCYyTCTBYIOT
Ha=4xD/A < 1 (D — nebaesckuil paauyc). Bausaue coynape-
HUIl HAa BeJIMYHHY MOJHOH paccessHHOH MOIIHOCTH (HO He HA CIIEKTP
HP cureana) Heo6XOAMMO YYHTHIBATH JHWL TpH zS5 70 KM AJs
=70 cm. MarguTHOE INOJIe TaKXKe He MOXKET CYIIeCTBEHHO IIOBJIH-
ATh Ha ¢ (MCKJIIOUEHHE COCTABJISIeT CJaydyai, Korna Jyd paJuoJoKa-
TOpa NepHeHAHKY/JISpeH MAarHHTHBIM CHJIOBBIM JIHHHSIM H TpH

H3Mepenun Ha GosibIHX BeicoTax 22,500 kM). [TosToMy MOXKHO Ha-
JesiTbCsl, 4TO KpHBas 3 Ha PHCYHKe, OCTPOEHHas JJis HOHA C Mac-

coit m;=~30(NO*+ wu O ), 10CTATOYHO XOPOWIO COOTBETCTBYET
ycaoBusiM HHXKHeH unonocdepsl, rae meron HP eme npumeHHM.

Cnncok amureparypsi: 1. Smith R. A. A survey of [laboratory data for
slow electrons in air, nitrogen and oxygen relevant to wave propagation and
wave interaction in the lower ionosphere. — «Cround based radio wave int
propagation studies of the lower ionosphere. Conference Proc.», Ottawa, Ca-
nada, 1967, vol. 1, p. 62—72. 2. King J. W. The energ{l loss factor for elec-
tron collision in the D-region. — «J. Atmos. Terr. Phys», 1968, wvol. 30,
p. 459—462. 3. Menizoni M. H. lonospheric G-factor. — «J. Geophys. Res.»,
1968, vol. r3, p. 4444—4445. 4. Kissick W. A. A technique for using the
disturfing — before wanted interaction experiment to obtain the excess elec-
tron energy loss factor. — «Sci. Rep., N 361, Ionosph. Res. Lab., Penn.
State University», 1970. 5. Sharma V. N. Electron collision frequency, iono-
spheric G-factor and the electron loss rate parameter in the ionosphere. —
«Int. J. Electronics», 1970, vol. 29, N 3, p. 275—279. 6. Hagenbuch K. M.
Theoretical models for electron energy relaxation in the lower ionosphere.—
«J. GeoBhys. Res.», 1973, vol. 78, N 34, 2, p. 8345—8350. 7. Dean A. G.,
Smith D. Ionospheric implications of recent laboratory determinations of
electron temperature relaxation rates. — «J. Atmos. Terr. Phys», vol. 37,
p. 1419—1422. 8. I'ypesuw A. B, Muaux I M., Ilaweep H. C. Kunernka
3JIEKTPOHOB B HH3KOTEMNEPATYPHOH MoJeKyJsipHofi miasme  (HOHochepe). —
JKIT®, 1975, t. 69, Bam. 5(11), c. 1640—1653. 9. KpoceMORyasinusi HMIYJbC-
HBIX PajJHOBOJH B HHJKHell HOHOC(epe MPH GOJBIIOH MOLIHOCTH BO3MYIIAIOMIEro
ummyabca. — M3B. Bysos. «Panuo¢usnka», 1975, 1. 18, Ne 5, c. 671—681. Asr.:
H. C. Ulaoeep, B. B. Bacvkos, B. C. Kusswok, I M. Muaux. 10 Showen R. L.
Artificial heating of the lower ionosphere. — «J. Geophys. Res.», 1972,
vol. 77, N 10, p. 1923—1933. 11. Yepnozop JI. ®. O BO3MOKHOCTH TPHUMEHEHHS
PanuoJOKaTOPOB MOBHIIEHHOH MOIIHOCTH JUJISi HMCCHeJOBaHHS HUXKHeRl HOHOC(eps!
H ee JMHAMHKH METOJIOM HEKOTeDEHTHOro paccesiHusi. — B ku.: ®uH3HKa HOHO-
chepu. M., «<Hayka», 1976, ¢ 48—49.
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B.®. IIYIIKUH

K BONMPOCY O MPOrHO3UPOBAHHUH XAPAKTEPHCTHK
KOPOTKHX BOJIH HA HAKJIOHHBIX PAJHOJIHHHUAX

Kax nssectHo [1], mas HakjgomHbIX Koporkux BoaH (KB)
PajHONMHHNA MOXKHO CUYHTATh HOHOC(Epy Ha PACCTOSHHH CKayka
ChepHYeCKU-CIONCTOH H30TPONHOI cpenoil. Tabauusl moJarocpoy-
HBIX IIPOTHO30B BEPTHKAJBHOTO NMPO(HJIS 3JeKTPOHHOH KOHIEHTpa-
nuu N (z) ny6GauKyIOTCS s MOJEJH B BHJE OTPe3KoB mapabou [2].
Hcenmonb3oBanne DBM mosBoJisier paclIMpUTh TPaJHIHOHHBIH 00B-
€M IporHosupoBaHus xapaxrtepucruk KB.

s chepHuecKH-CIOHCTOH CPeABl ONpeJeseHHe XapaKTepHCTHK
KB cBoauTcsi K BBIYHC/JIEHHIO TaK Ha3bIBAeMOro pedpakIHOHHOrO
uHTerpasa [3]:

L5

3t a® cosPadr i
D—-2S’Vr’n2(r)—a’coszb,q : 1)

a

rie a — paauyc 3eMaH; r, — BHICOTa OTPaXEeHHs; fa — MOJAPHLIN

4z Ne?
@ — KBaapar K03 puuuenTa

yrosa Beixojaa Jayua; ni=1—

IpeNOMJIeHHsT cpefibl (e, m — 3apsAJ M Macca 3JEeKTPOHA); @ —
pabGouasi yacrorta; D — paccTOsiHHEe TO TMOBEPXHOCTH 3eMJIH MeX-
Jly TOYKOH H3JIyYyeHHsS H TOUKOH MpHXOoJa Jyuya.

Tpyanocts Bbrupcsaenuss (1) ma 9BM cBsizana ¢ Tem, YTO TOJ-
BIHTENpaJbHas (QYHKIHA CTPEMHTCH K OECKOHEUHOCTH HPH BepXHeM
npenene [3].

B naunnoii paGore npeanaraercs crnocoG Beruncaenns (1) mas
N (z) B Buzne orpe3koB napaGo..

3anumem N (r) B NpOH3BOJBHOM CJIO€(B BHJE

H

Benomorareabnaa dymkuaa ¢(r) =r2n?(r) [4] umeer skcTpemasb-
HEIE TOYKH:

1
rz=0, f3,4=fu+4—fu[i‘ l/l——S%(l—B)—l]v (3)
M

4zN ye?
rue B Wit
mw

N{r) =Ny (1 —("—"‘i)—z). (2)




Ananus @(r) u (3) nokasas, wTo s Jyueil B HOHOC(epe HHTe-
Pec mpexcraBisier JHIIb TOYKA, <COOTBETCTBYIOLIAsi MHHHMYMY

@(r): )
’mln=rM+rTM(l/1-—8’—% (I—B)-—'l) (4)
M

Onpenennm ci0ii, B KOTOPOM NPOHCXOAUT OTpaxkKeHue Jyda. Ecau
P'min JefiCTBATENBHOE IS j-IO CJIOS, TO IPH YCJOBHH, 4TO

T'min € [r]‘ly rl]y (5)

Tle rj — BBICOTA BepXHeH IPaHUUbl j-rO CJOS; YHCJAO TIPaHHL Ha
eIHHANY GoJblIe YHCJIA CJIOeB, IPOBEPSETCS HePaBeHCTBO

@ (Fmin) < @2cos?Py. (6)

Ecau rmin XOMIJIEKCHOE HiM He BHImosHsiercs (5) wmiam (6), To
IpoBepsieTcs: HepaBeHCTBO
¢ (r;) <a®cos’fa. (7)

ITpu semonsennu (6) wau (7) B j-M CJ0€ MPOMCXOJHT OTPaKEHHE.
Bricora oTpaxkenus r; onpenenasiencs U3 ypaBHEHHS

r’n®(r) —a®cos’pa = 0. (8)

Pemenne (8) B aHasiHTHUECKOM BHIE TIPOMO3AKO. [Ipeanosiozkus,
4YTo HOHOc(epa HMeeT MaJyl0 KPHBH3HY CJIOEB H, CJeI0BATENbHO,
H3BeCTHO IpHOJMIKeHHOe pemenne (8), mocraTouHo OJu3Koe
K TOYHOMY, ONPEJeJIHM 7¢ METOJ0M HTepalHu

rm=rM—l/H (acgfﬁﬁ)+3_1(i=1,2,...), 9)

rge ri®=r;.,.

B neorpaxkalomux caosix (1) BbluncaseTcsi OOBIYHBIMH METO/a-
MU YHCJIEHHOTO MHTErpupoBaHHus. B oTpakaromiem cjaoe AJsi BEIYHC-
Jgennusi (1) BOCIONB3yeMCsT METOJOM BBIUHCJEHHS HHTErPaJiOB CO CTe-
neHHbIMH ocoGeHHocTsiMu [5]. Beinennm B (1) BecoBylo (yHKIMIO

s S ry—r
4 M, 3aMEHHUB MEPEMEHHYIO X = ————, TPEACTaBUM
A a7 5 s [ =

ero B CTaH}IapTHOM BHE

1

gx—°'5g (x) dx, (10)
3

1

Tie g(x)= Vﬁr’ T Cry FriG — raaakas OQyHKuus r=r;—




B
—X(ry—r;_y), A=ﬁ' C=A(r,—2ry), F=A(r,—ru)+
+B—l, G=FI‘,.

Hurerpan (10) Bbiuncisiercs mo KBaxpaTypHbiM dopmynam [ayeca
M

C BecoBoH Qynkuueir x~%° na murepsane [0.1] = Z D;g (%)),

i=
rlle mpH 3alaHHOM KosuyecTBe y3noB M seca D; m aGeuuccsl x;
ompezensiorca no tabaunam [6].

Cnucok aureparypoi: 1. Azsnepr f. JI. PacnpocTpaHeHHe — 3JeKTPOMAarHHTHBIX
BOJIH H HoHocdepa. M., «Hayka», 1970. 563 c. 2. Mecsunbiii NpOrHO3 pacmpo-
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OB OAHOM METOIE PACYETA 3®®EKTHBHOIO
NMOKA3ATEJISI NPEJIOMJIEHUSA

Crporue u npubaiKeHHBe MeTOAbl pacyerTa 3()(eKTHBHONO IO-
KasaTessl IPEJOMJIEHHS AHCKPETHBIX CTPYKTYp B  OGOJIBIIHHCTBE
ciayuaeB TpebylOT pellleHMss He Bcerja IpPOCTOH KpaeBoil 3alauH
H CJIOXKHOrO aJropuTMa BhuUHCJeHHH. B pabGore mpensaraercs Me-
TOJA, OCHOBAHHBIH Ha HCNOJb30BAHHH 3KBHBAJEHTHHIX TPAHHYHBIX
ycaoBuii. Ero nmpuMenenne oxasbiBaeTcss 9((EKTHBHLIM MAJS pery-
JAAPHBIX CTPYKTYp H3 OecKoHewHOro Habopa COBOKYIDHOCTEH pac-
ceHBaTesielf, M KOTOPBHIX H3BECTHO pEIICHHE 3aJaud AH(PaKUHH.

IlpumepoM MoKeT OBITh HCKYCCTBEHHBIH METaJIJIOAH3JIEKTPHUK,
00pa30BaHHBIH NapaJiebHO PACHOJOKEHHBIMH Ha PACCTOSHHH S
IIepHOJNYEeCKHMH PelleTKaMH M3 HAeaJbHO INPOBOAAIIHX Opychbes
IPSAMOYTOJIbHOTO TomepeuHoro ceuenusi. IlepHon KaxkJIoH pemrer-
KH — [, Beicota — h(8=h/l), menp mexay OpycbsiMn — d(0=
=dll).

B cTpykType pacmpocTpaHsieTcsi NMepIeHAHKYJISPHO K peleTKaM
(ock z) maOCKasi MOHOXpOMAaTHUECKAsh BOJIHA, JAJIHHA KOTOPOil paBHa
A(x=Il/A), B BexTOp HANpPSKEHHOCTHM MATHHTHOTO IOJS OPHEHTH-
poBaH BHOJAb O6Gpasyiomux OpycbeB. Mckiaiouass u3 paccMOTPEHHS
MHGpaKIHOHHbIE TADMOHHKH H OTOXKIECTBJSS peleTKy € OJHOPO-
HBIM H30TPONHBIM JAH3JEKTPHUECKHM CJ0eM TOJIIHHHI h, IOJS B CO-
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CeHHX O06JaCTSX, Pa3JeJeHHBIX peMEeTKOH, MOXKHO IPeACTaBHThb
B Bune

—ik(2— . %Nl A p—iR ir 4
Hg) = Ae—ik(z—s) 4 Betkz, Hf‘,’— A e~k | Betk@a+s);

(1)

E0) = Ae—u(z—l) F L Beﬂu; E;Z) = Ae—thz _ Betk(z+3)
;g

Takoe npeacrasienne (pU3HUECKH ONPABAAHO TOJNBKO B TOM Clydae,
Korjga wacrora AocratouHo Hmskas (x < 1)
H peleTKH PacroJoKeHbl Ha PacCTOSTHHH, HA
KOTOpOM MOKHO npeHeGpeub B3aHMONEHCTBH-
@M MX 10 HepacHpPOCTPAHAIOMHUMC AH(PaKIH-
OHHBIM rapMonHKaM. [TepHOAHYHOCTH CHCTEMBI
BIOJIb OCH z NO3BOJISIET ¢ NOMOIIBIO TEOPEMBI
®0ke HaliTH CBA3b MeXAYy Ko3(HIHEHTAMH
OTpaxKeHHsI H NPOXOXKAEHHS yepe3 yCpPeIHeH-
HOe 3HaueHHe HCKOMOH IIOCTOSIHHOH pacnpo-
crpanenusi (A = Ae~"15, B= Be—h).

OKBHBAJIEHTHBIE TPaHHYHBIE YCAOBHA 1Af
pemerku c x K 1lu 6K 1 1]:

JucnepcHOHHAsE 3aBHCHMOCTb 3(GEKTHBHOrO TmoO-
KazaTesst TPENOMJIEHHS I cTpyKTypsl ¢ §=0,1
(~ "_)r 0'5 (_' - —)v ],0 354 —)7 I/S e 1,0. 0=On1, (778),
(1,2), 02, (34), 0,3 (56); l/s =20, 0=0,1, (78),

0,2 (9,10), 0,3 (11,12).

pEe — i tg =xd =3
E;-—E’— : TCB —(H:+HX)'
1 + 246 Insin T-tg T3 (2)
1 —2x81n siﬁ% ctg mxd
Hf —H, = (E;}'—{- E;)

ifctg mxd

ONpefessioT OAHOPOAHYIO aareGpaHvyecKyio CHCTEMY YpaBHEHHH
OTHOCHTEJIBHO Koadduuuenra paccesuus A u B. M3 paseHcrsa
HYJII0 ONpeeJNHTeJNs CHCTEMbl HAaXOAHM IOCTOSIHHYIO pacmpocrpa-
Henus (waH 3PdexTHBHBIH NOKa3areab npesgoMmyeHHs n= y[k, k=

=2n/A)
sin 2zxd

{s = arc cos {cos ks +2x Insin Té—e-sin ks 4+ o [(asin 2xxd —

— bcos2xx3) cos ks — (@ cos 2xxd + b sin 2=x8) sin ks]}, (3)

=0 \*
rne a=(1—6)2—(2xﬂlnsln —E-),
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