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JERNER BE IR B IS — I 20 FE BRI H B R AR AN HR, BEE MM E RS
THEMEARE, IMBEEAEHE. AREEARELMMBLET, HEET
BEAREEPNASEEERN, ot RRPERRAX MR, & o EaRRE
T, WE—BRNREEERSMAERER. EANA, BAAZEETET —EA
ST, —<HRERSHERT, RERIIRSN BRI

2 PR

YN EG (Bo) ATHERRESE TG (B) i, DEERI BN
PR, TORBIE MM E WL RH IR M, Eo K TFHERKT B, Fi®
B R BRI A R TR B A B m M. R BGE I IR 2, RRMEEE
FEHRBE TR, BFESS PR TR R AR, — G, AFIfET
, XEIAME IR T HA AR AL SRR RS, FEE S R
T, WFRBGREFA KR R RARAE N, I7E 60km AL 10 us, TH7E 90km B L, 4
& 1ms. HTEGREARENERE, FbRFREE I RERL, BRI
B)ZEA T 5 AR AL ). 7E R IR BEAR B 20 2R L (AT H,  EL g i L % B T P4
AR AENZR, MR N2 EE R MRS WG — 2Bk L%, XA
BRAWIEE, FX—IBRARIEER I ARE. BATEB MR E 5k Bk
WEIRR MR, RERYEHR R KA AR B AR, X A AR A B R
FEAN ENRE, HRTFRENELNERE - ENRELE N, RITAARSAE T
PR, HHHENERERRHLSR. AU LRI, 2R R &
IR MY IR, XEREEZON/TESEN. FENARFSENT.

(1) B A-H AR M BB TR, 3t B s SR 5 B2 L. A-H
ARA

n?=1-2X 117X :
C2(1-iZ)(1-iZ - X) - YEL JYE+4YE(Q1 —1Z - X)?

(1)

B, no= et i BYTSHEE (0 R, X = fC—N v-2 s Y = Ysing,

Yu=Ycosp. X ()P, fn BBEEEEFHERE, fo BBRFHEEIE, v2ET
WREHEME, fRAGBEME, o REKEMMBBESS MG AP + 550%
RETFH WA ST, A SRR T E 2% A R O

v =17 x 107" [Np|T. + 3.8 x 1071°[05]T1/2 4 1.4 x 10~ 2°[0]T2/2. (2)

ST HBRRRTERSMERE, T. RETHRE XRHRIHIATRA S [6] &
FEH BRI,

B:BO(Rth)S\/1+3sin2)\. (3)

Ho, HH Bo=3.085x 1075 T, R, = 6371.2km, A Akh, h k6 H [ 5 .
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(2) AR et SRR IR, Bbcradh

w
K= —X, 4)
Her, w=2rf, c Bl ASFHREERESENELARY

S(h) = :;E}f; exp (— 2th n(h')dh'), (5)

Hr, Per REBRASIENIIZE (effective radiated power), by BEEERNTHR. 1
BTN B ] R I B B R R X R A

Q(h) = 2xS(h). ®

(3) HEMW AR HRR A SEENHTRENRARE T84
B, FTERLEYMHERZRY, EXRANHEEAE OMER TR T 3kR:
. Q7T 02 fl N; BEHBERIBE. 4T O Ml No IRHEAWBE. @FEF O B
FRANWEER. ORT O BASHMENEE. RAMHESREIH [7] Fiteng s
BIEA, RFEDMRERK Lh) AR LR

(4) PAESRENIE. BYHgEREY 8

3 o7,

§kNeE— = Q(Te, h) - L(Te, h) (7)
HH, k& Boltzmann %%, 0/0t RXW MBS F4 (0T./6t =0) b, FREIEE
EHRREE T, staTeli ERXHE.
(5) FHARTHEENITE. ERKEEE, BTH¥ER o« E4%H
ON /Ot =q— a(Te)Nez, (9)
a(T.) =5 x 107 [NO1}(300/T.)' 2 + 2.2 x 10~7[0](300/7%)%". (10)

HEERHE B3 (B8], Kb, ¢ REFH7EE, THRETEFEEET ERFRIRE,
E—ERHERBHERET, BB LS I sh/E 8 BT R B a2 L.

3 WESEER

B 2 WAARITTE, BAIE EARBRETENRE, HrEREEZEMHA IRIS
R C, ERFURE NOT M1 Of, XS M BEMIR A i MSIS00 £%ig 19 314
FEMAFF T, BB FRE (T) SHENFRE (To) % (T =Tw =To). B LWk
SHIMBERIA B ARE 120°, Jbdh 30°, HT7w 1200, K BHFIHBRE TS 3l b BCF-# i ik
BU). TR B R TR RAMBIRA 60km, XEHRA —EMEREYE, TERERER
R 60km DUFHREE L, BFHRMRELRIRAKH, Xf i I AR m i e B e 3R L F
BEYW, 55, RIS EAEBCH S E L EFERME. EHES, KT 60km T
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Fig.1 The profile of initial parameters
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Fig.2 The imaginary of refractive index in different heights
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Fig.3 The initial absorbed energy flux (gain) and the energy flux of loss for specific electron temperature
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Fig.4 The profile of electron temperature disturbance, when the equilibrium is reached
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Fig.5 The profile of electron density disturbance, when the equilibrium is reached
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R A R T, BB R IR B T e R R R 5 4 i TS R B AN b
PERRBA R, MRS AREES, mEhsh, FEIEUEFHENEOEN, B
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INTERACTION BETWEEN THE POWERFUL
HIGH-FREQUENCY RADIO WAVE AND THE
LOWER TERRESTRIAL IONOSPHERE

HUANG Wengeng GU Shifen
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

The terrestrial ionospheric plasma can be heated by a powerful ground-based
high-frequency radio wave, which results in the disturbance of the electron tem-
perature and density. In this paper, a self-consistent model of interaction between
the powerful HF radio wave and the lower ionosphere is presented. In this model,
the self-absorption effect of radio wave is emphasized. For specific transmitter’s
parameters (in this paper, Per = 200 MW, f = 7.0MHz are used, which is at the
range of many transmitters), under the daytime ionospheric background, the cal-
culated results show that the self-absorption effect is obvious, when A < 90 km, but
the effect can be ignored for A > 90km. The results also show that the maximum
electron temperature enhancement is at the altitude of 70 km, which is three times
of the undisturbed background. With the assumption of e recombination in lower
ionosphere, the percentage of electron density enhancement is decreasing with the
increase of ionospheric heights. For example, at the altitude of 70km, it is 55% or
so, but at 120km altitude, it is about 4%.

Key words Powerful HF radio wave, Lower ionosphere, Self-consistent model
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