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Field-Aligned Particle Acceleration due to Io-Induced Drift Alfvén Waves
T. Tamao (Geophys. Res. Lab., Univ. of Tokyo, Tokyo, 113)

A possibility of coherent acceleration of energetic particles due to the field-aligned electric
potential difference associated with the Io-induced standing shear Alfvén wakes is discussed. Making
use of the energy balance equation within Io's flux tube, which contains the downward Poynting flux,
reflected upward energy flux of the Alfvén waves, the rate of energy production resulting from decele-
ration of trapped energetic particles, and the downward kinetic energy flux of the accelerated ener-

getic particle precipitation, we have estimated a magnitude of the field-aligned potential difference

between Jupiter's ionosphere and the Io (Io's magnetopause). We obtain the potential difference to

be 0.18 4o and the accelerated electron energy flux at the ionospheric level, 40ergs/cm sec, where
oo is the primary induced potential across the Io diameter due to its relative orbital motion in the

Jupiter's magnetosphere.
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Il —9 Reconsideration of steady field-aligned electric field and HM drift-Alfvén wave
H. Murata
Department of Physics, Hyogo College of Medicine, Nishinomiya, 663, Japan

A formation of steady field-aligned electromotive force has been discussed last spring using two
models; one is 'elastic string model', and the second is 'field-line resonance model'. After the spring
meeting, Prof. Inoue (Kyoto Sangyo University) pointed out that the idea of the formation of steady
field-aligned electric field is the same onel) that he presented at Chapman Memorial Symp. on Magneto-
spheric Motions, 1973. He also discussed that the field-line resonance theory is not necessarily
relevant to cause localized geomagnetic pulsations (Pc 4 and 5) in the magnetospherez).
The purpose of the present paper is to present once again the idea of steady field-aligned electric
field given by two authors, separately, and also to discuss HM drift-Alfvén wave as a simple model of
the geomagnetic pulsation.

Steady field-aligned electric field In the magnetosphere (not including the ionosphere) the

electric conductivity along a magnetic line of force is extremely higher than in the perpendicular
directions, so that the electric field tends to be normal to a local magnetic field-line, E-B=0,

where E=E°+El, B=B°+Bl, and E1 and B1 are wave electric and magnetic fields, respectively. After
Inoue's model, El'no=0, Eo-Bl=0, 81-B°=0, Eo//Bo‘ and El//BI' Then Eo= " EI-BI/BO. E° is a DC

electric field parallel to Bo. On the other hand, the steady field-aligned electromotive force

(or ponderomotive force) dicussed by Murata is given by VIXBI where E.+ le Bo =0. Then le 81

1

= El'Bl/Bo. This emf must balance with the electric field EO, that is, E. & = EI'BI/BO , (except at

double layer, if the double layer is formed along a local magnetic field-line).

HM drift-Alfvén wave We consider a finite B (m,/m,< B << 1) collisional plasma slab to approximate
a magnetic shell (where geomagnetic pulsation is trapped) in the ionosphere-magnetosphere system.
A nearly homogeneous magnetic field Bo in the z direction, and electron and ion densities no[x)
varying in the x direction are assumed. The plasma is described by the two-fluid equations.
The electron and ion temperatures are assumed constant. We neglect electron inertia, electron Larmor
radius, perpendicular resistivity (\Jei << Qe), and ion motion in the z direction. The equilibrium
motions are given by diamagnetic drift velocities, voj = (ij/quo)(l/no)(dno/dx) §(j =e ,ion).

We assume that Ei= - - a/at(A//i), where & is electrostatic potential and A,, is vector potential,

1/
and the perturbed quantites have standing oscillations along the z direction such as

¢ b (x)
A A, (x) A et g : : -
( /7 )= ( /1 ) sin kzz ej(kyy we) , and ( n, %% )= nleélgx) cos kzz el(kyy W
Z

»
e e 1le,i
Vi V1,2 V1,1 V1,1 (x)
We may formally obtain steady electric field E0 = - (vl X Bl)// , where v, = center-of-mass velocity.
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| — 12 Nonlinear Behaviour of Resonant Particles by ULF-Waves in the Magnetosphere
T. Tamao (Geophys. Res. Lab., Univ. of Tokyo, Tokyo, 113, Japan)

Nonlinear behaviour of the drift resonant particles under the ULF electromagnetic fields in the
magnetosphere is examined. For the localized mode of ULF-oscillations, such as the Alfvén (drift
Alfvén) and the diamagnetic ion drift waves which accompany the associated field-aligned electric
field and current, there are two nonlinear effects on the behaviour of the drift resonant particles.

One is the phase bunching concentration of the trapped particles due to their perturbed orbits, and

the other is field-aligned acceleration of some resonant particles with relatively small pitch angles

who feel the dc potential difference of the wave along field lines. In the L-shell coordinate

referring to the dipole magnetic field, the kinetic formulation to describe such nonlinear behaviours
of the resonant particles is given.
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Recent wave analyses of Pc3-4 magnetic pulsations confirm that large-amplitude
compressional HM-waves in the magnetosheath maximumize near the subsolar point and
propagate into the magnetosphere. Pc3 pulsations observed on the ground tend to be
composed of a few frequency components, as seen in Fig.2 of the previous paper of this
series on the digital dynamic spectrograms of the Pc events simultaneously observed at
the Circum-Northern Pacific Stations. Hence, a parametric excitation of an Alfven
wave by a large-amplitude magnetosonic pump wave is considered to be a more possible
generation mechanism of Pc3 pulsations in the magnetosnhere.

We analyzed the parametric excitation of the Alfven wave(k ,ut) and other magneto-
sonic wave(k fs th ) by the magnetosonic pump wave(k 5 1f9 The pump wave observed
frequently in the magnetosheath propagates obllquely to the background magnetic field
in the magnetosphere. The other magnetosonic wave(k Zfs) occurs spontaneously as
a component of the HM noises near the plasmapause and the detached plasma region.

The equatorial extent of the excited Alfven wave has to be restricted, because the
K 8 “’f ) wave is locally restricted. Therefore, the frequencies of the Alfven
waves excited by non-monochromatic pump waves are filtered out in the magnetosphere.
We employed the theoretical model for one- fluid with unform, unbounded, ideally

conducting and compressible plasma. The resonance conditions are chosen such as,
2fs :
k = ?fs + ﬂA and ui“§ “ﬁ's “bfs' The pump magnetosonic wave is assumerl to be

strong enough, so as to be given as a constant.

The major results of this analysis are summarized as follows;
(1) In both cases of the standing((BIfl=IBIf\) and propagating(lBIflk 0, IBIfF 0) pumps,
the growth rates are inversely proportional to the ﬁ—ratio(ﬂa.m /m ) and the threshold
power intensities are propotional to the{;-ratlo in the magnetosphere.
(2) In both cases we can obtain 1arger growth rates (7~/“Qfs ﬂ ,Blfl /e Glfd~10 10 )
of parametric excltatlon of Alfvenwave by the fast magnetosonic pump wave in the mag-
netosnhere forlB A /p ~10 &
angle 91f—4(k 3 ) of the pump wave.
(3) The region where the parametric excitation of the Alfven wave occurs in localized

, where the gain factor Glf is shown in Fig.l against the

at the resonance point, i.e., (Vh/yﬂ,,lo %Klff\-0.04RE for Pc3 range magnetic pulsation.
The nonlinear resonance theory that Pc3 range HM-waves are parametrically excited
by the magnetosonic pump wave is concluded to be the more possible than the linear

resonance theory.
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Statistical study of the large amplitude low frequency wave observed in

fore-shock region

Yukio Watanabe (ISAS)
Toshio Terasawa (ISAS)

We have invetigated the possibility that the low frequency waves in the
fore-shock region are generated locally by ion beams of bow shock origin.

Comparing the observed frequency analyzed by MEM and FFT with that frequency
calculated by a simple model, we attempted to comfirm above hypothesis
semistatiscally.

We used Imp G data, August 1969 and September 1969 and selected the intervals
of the wave observations during which solar wind velocity did not change more
than 15 km/s from one hour before the interval to one hour after it.

Solar wind density and proton temperature did not change so much as to affect

our model calculation.

The procedures are

1. Calculation of bow shock shape and crossing points of field lines to bow
shock.

2. Calculation of beam energy ( after Paschmann et al. )

3. Calculation of wave frequency by resonance condition and doppler shift
condition.

4. Comparison between observations and model

o w3
s w2 Y
Rmode
' 110
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a % o x
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Plasmaspheric Hiss Observed in the Topside Ionosphere II

BiEBsA. PitsRF. LR E. H LTI (R RFAFRT)
T. Ondoh, Y. Nakamura, S. Watanabe and T. Murakami
Radio Research Laboratories, Tokyo, 184

Thorne et al (1973) have reported extensively on characteristics of ELF hiss called
Plasmaspheric hiss using data of the 0GO-5 search coil magnetometer. Tsurutani et al
(1975) have slao discussed on the inner zone hiss detected from L = 1.1 to L = 2.0
using the search coil magnetometer data of 38 hiss events observed by the polar-orbitin
low-altitude satellite, OGO-6. But, in the above two papers they have analysed
only wave magnetic fields of the ELF hiss but not wave electric fields of the ELF hiss.

So, we will report characteristics of ELF hiss observed by ISIS satellites using
VLF/ELF electric field data received at Kashima station, Japan during Nov. 1973 to
Feb. 1977. Then we will compare the present result obtained from ISIS electric
field data with those from the search coil magnetometer data of OGO-5 and OGO-6.

Tsurutani et al (1975) have reported that ninety-two percent of the ELF hiss events
occurred during geomagnetically active intervals, especially the storm recovery phase,
and also that the ELF hiss signals are absent over the geomagnetic equator.

We have detected 220 passes of the ELF hiss out of 230 ISIS passes used. ELF hisses
Were observed for 138 passes (63 %) in the quiet period and for 82 passes (37 %) in
the disturbed period. We have 11 passes of the ELF hiss absence over the geomagnetic
€quator out of 220 ISIS passes. Thus, there are some differences between the hiss
electric field- and the hiss magnetic field-results.

The following figure is a typical example of the ELE hiss observed at L = 1.14 in

geomagnetic low latitude during the storm main phase by ISIS-1.
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[ — 48 Propagation of whistlers in the Lower Magnetosphere
HMABTEUE T 27K4 AT DEIG

Y. Nakamura, T. Ondoh, S. Watanabe and T. Murakami (RRL)
AR BEDM. EOMKEB. AT EFISE  (EIRT)

We have conducted direction-finding measurements of whistlers at Okinawa (geomag. lat.
15.2°N) since 1979. Preliminary results of the whistler direction finding measure-
ments support the ducted propagation of low-latitude whistlers observed at Okinawa.
The whistlers at Okinawa occur mainly at times of deep f,Fp valley in the early local
morning. The field-aligned irregularities,AN/N becomes large in the early local
morning in low latitudes since the ambient plasma density is the lowest in that time
of all the day. The enhancement factor of irregularities,AN/N along the IGRF line
for the ducted whistler propagation is at most 0.6, which is smaller than AN/N exceedind

1.0 along the centered dipole field line in low latitudes.

In fact, Ondoh et al(1979) have pointed out that most night-time whistlers occur
simultaneously with weak sporadic-E ionizations at Okinawa. In addition to the above
results, we have recently found whistlers observed above the low-latitude ionosphere
for L less than 1.2,using the ISIS VLF data received at Kashima, Japan.

The whistlers observed at low latitudes for L less than 1.2 seem to be affirmative

evidence for the ducted propagation of low-latitude whistlers.
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The Quiet Band effect is observed on rare
occasions below monochromatic VLF whistler mode 6.0 TO 8.07TP WFa3e
waves propagating in the magnetosphere. It is A LIN=400KN
a band of width 50-200 Hz in which wave growth
can be suppressed by up to 10dB. An analytic
theory developed by Cornilleau-Wehrlin and Gen-
drin (1979) uses the idea that particle trapp—
ing by whistler waves modifies the equatorial
particle distribution. This theory predicts
that the frequency width of a Quiet Band depends
on the square of the magnetic induction of the
wave which produces it. Computer simulation
studies based on a Long Time Scale (LTS) code
developed at Kyoto can aid our understanding of
this phenomenon and enable us to examine the
assumptions and results of the analytic theory.
In particular, the theory assumes that all trap-

ped particles are released together, whereas
the simulation results show a realistic progres—
sive detrapping. -
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the distribution function under the effect of F R E O U E N C T K H Z
a monochromatic VLF wave in the dipole magnetic
fleld has been carried out. After several trap- Ll
Ping periods, the distribution function shows a

6.0 10 8.07P L1N=400%H
peaky damping just below the frequency of the )
monochromatic wave. )

It is shown that contribu- 3 1P=31.9MSEC
tion from the gradient change of the distribu- 1 4ES LY
tion function to the damping is greater than e
that from the deduction of the flux of the
resonant electrons.
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Evidence of the conversion of the electrostatic plasma waves into
electromagnetic waves detected by Jikiken (EX0S-B) Satellite

Hiroshi Oya and Akira Morioka
X®E B . & B g

Tohoku University

On the data detected by NPW of Jikiken (EX0S-B), there are many cases of the observation evidences
that are indicating the spectra which can only be interpreted in terms of the conversion processes of
the electrostatic plasma waves into the electromagnetic waves that are consistent with the originally
proposed processes (Oya, 1971) and the application of the theory to the generation mechanism of the
continuum radiation (Jones, 1976). The generation of the electrostatic waves are enhanced both at
(n+1/2)fc and the upper hybrid frequency fUHR‘ A feature of the conversion for the case observed at
fUHR=("+]/2)fC (see Figure1) is consistent with the previously disclosed evidence (Kurth et al., 1979) but
the evidences are indicated more clearly due to fine structures on the EX0S-B spectra obtained by the
high frequency resolution for wide band range. The conversion of the hybrid mode waves are confirmed
to be taking place towards Z-mode waves. These Z-mode waves are again converted to the L-0 mode to
escape into the outer space (see Figure 2). We consider that these are very significant evidences
which indicate that the conversion processes are one of the most important origin of the radio waves
in the planetary plasma.
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Origin and Polarization of the Auroral Kilometric Radiation
AKRDERBELFR-5)tE -5

Hiroshi QOya
X B B

Tohoku University

The observation results of the auroral kilometric radio waves by Jikiken (Figure 1) that were
detected under the conditions that carves out the AKR spectra by the local plasma near at the satellite
have indicated that AKR's are propagating with the form of the Z-mode and the L-0 mode waves.

The results is consistent with the proposal of AKR theory (Benson, 1975) that is developed based on
the conversion mechanism (Oya, 1971, 1974).

It is disclosed that the contradictory conclusions of R-X mode for AKR that have been resulted by
the previous observations are only the consequence of the assumption of the direct generation of the
R-X mode waves that can also be replaced by the Z-mode to L-0 mode waves conversion processes.

A clear cutoff evidence (Gurnett and Green, 1978; Benson and Calvert, 1979) of AKR spectra at the local
electron cyclotron frequency can be interpreted in terms of the refraction of the Z-mode waves that
makes the total reflection within a few percent of the change of the magnetic field intensity due to
the spacial dependency of the magnetic field. The LH polarization detected by Voyager spacecrafts
(Kaiser et al., 1978) that had been concluded to be R-X mode waves at the source depends also on the
assumption of the assumed distribution and mechanisms of the sources. The results of the polarization
measurements are also consistent with the Z-mode to L-0 mode conversion processes when we consider the
detail procedure of the conversion mechanism.
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Figure 1. AKR spectra relating to the
local plasma frequency fp, the upper
hybrid frequency fyyr, R-X cutoff
frequency fy and the local Z-cutoff
frequency. Observations were made on
March 11, 1980, by Jikiken NPW
observation.

150

kHz

100

50

1 1 Il | 1 1 1 1 | 1

10:50 UT 11:00UT 1:IoUT




| — 62

Quantitative Study on the Substorm-Associated VLF Phase Anomaly and the

Precipitating Energetic Electrons

Takashi KIKUCHI
Space Environment Laboratory, hDAA/E'RL, 325 Broadway,
Boulder, Colorado 80303, U.S.A.

and David S. EVANS

Significant phase anomalies were observed on the trans-suroral VLF signals, OMEGA ALDRA
(13.6 xHz), GER (16.0 kHz) and OMEGA NORTH DAKOTA (13.6 kHz) received at Inubo, Japsn

during the substorm events on November 13, 1979.
geomagnetic bays and the quantitative relations asre obtained with the precipitating

energetic electrons with E> 30,

Deteiled comparisons are made with the

>100 and >300 kev detected onboard TIROS-N and NOAA-6

satellites., It is derived from the simultaneity of the onset and the similarity in the
time behavior of the VLF phase anomalies and the geomagnetic bays (Figure 1) that the
direct injection of the energetic electrons took place in the afterncon to dswn sectors

of the auroral zone. The excellent quantitative correlation is obtained between the

logarythm of the electron flux (F) and the magnitude of the phase anomaly on the OMEGA

ALTRA (a¢) as follows:

log F =
log F =
Log F

0.31 a¢ + 3.3L
0.16 29 + 2.02
0.056 &8¢ + 1.62

E > 30 kev ,
: E > 100 kev,
: E > 300 kev.

From the local time characteristics of the quantitative relation, it is deduced that the

electron with E > 300 kev is the main source for the VLF phase anomaly.
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ISEE OBSERVATIONS OF ENERGETIC PARTICLES IN THE
MAGNETOSPHERE: THEIR STRUCTURE AND DYNAMICS

% 5 2
Y. Kamide' and D. J. Williams

"% & K7€

ZNOAA/Space Environment Laboratory (Ru43)
Boulder, Colorado 80303, U.S.A.

The earth's magnetosphere is endowed with a wide energy range of plasmas,
whose comprehensive measurements in terms of the distribution and dynamical
behaviour should provide us with valuable information as to the origin of these
particles and their energization processes.

An extensive study on the radiation belt and the ring current in the magne-
tosphere is being conducted at the NOAA Space Environment Laboratory on the
basis of ISEE 1 plasma data from the medium-energy particle experiment (MEPE)
along with magnetometer data. It is one of the major objectives of the current
study to identify acceleration and loss mechanisms for the particle population
in the inner magnetosphere (L < 15 RE) through which both quiet-time and storm-
time ring current is to be formed.

The MEPE is designed to measure electrons and ions with energies over 2u
to 2000 keV with good energy resolution and high time and angular resolution.
Fopr example, a three-dimensional sampling of 192 points can be made over the
unit sphere every 36 sec. Each of the 192 samples contain 16-channel ion and
electron spectra over the entire energy range.

The study is in progress in terms of the following three main topics:
Distribution of quiet-time radiation belt.
During the interval from the launch to the end of 1978, we have chosen

1.

f]}fty-four orbits which occurred near the equatorial plane under quiet condi-
tions in terms of available geomagnetic indices. The data base covers the
whole 24-hr local time quite uniformly so that it is possible to construct the
particle flux distribution for different energies and pitch angles and for
electrons and ions, separately.

2. Behaviour of the ring current during storm main phases.

During some major storms (like September 29, 1978), there occurred
fortuitous orbits in the sense that ISEE traversed from evening to morning
sides of the inner magnetosphere when a magnetic storm was in progress. Data

from such orbits can be used to examine the detailed structure of an asymmetric
growth of the storm-
3.

time ring current.

Substorm signatures of tail plasmas.

We have found several cases when isolated substorms took place, ISEE was
travelling in the key locus for substorm dynamics in the midnight sector just
outside the synchronous orbit. Changes in the pitch angle distribution such as

from isotropic to butterfly structures may provide a useful clue to understand
substorm processes.
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Comparison between wind profiles measured by Doppler radar and rawinsondes

S. Fukao!, T. Sato! and S. Kato2
1Department of Electrical Engineering, Kyoto University

2Radio Atmospheric Science Center, Kyoto University

Vertical profiles of horizontal winds at the altitude of 10-30 km were measured by the Doppler

radar at Arecibo (18.35°N, 66.75°W) on 24 days in August and September 1977. On comparing these

with horizontal winds measured by routine rawinsondes launched some 80 km east of Arecibo, there

is an excellent agreement in every wind profile. In Fig. 1, all of the radar-deduced zonal winds

are plotted against the rawinsonde-derived winds.
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One of the interesting aspects in the upper atmospheric wind observations is the identification of
quasi-two-day oscillations which manifest complicated features of dynamical coupling via planetary waves
in the earth atmosphere. Many workers focus on the presence of this oscillationm at meteor heights
(e.g.» Muller,1972; Massebeuf and Glass, 1973; Glass et al., 1975; Kingsley et al., 1978; Muller and
Nelson, 1978; Salby and Roper, 1980; Manson et al., 1980; Aso et al., 1980, Craig et al., 1980), at lower
atmosphere (Petrossiants et al, 1975; Coy,1979; Kaiser, 1979), and both (Muller, 1972; Muller and
Kingsley, 1974). These summarize evidences of westward travelling Rossby waves with wave number = 3,
together with its erratic appearance above the mesopause more predominantly during summer solstice.

This free mode wave has no well-defined forcings in contrast with tides or stationary planetary
waves, and some kind of hydrodynamic instabilities (see Orlanski, 1976; Plumb, 1980 ) or random
fluctuations in the lowest region can be postulated as a possible candidate. On the other hand, studies
of vertical propagation of the planetary Rossby waves has been made by some workers (e.g. Geisler and
Dickinson, 1976; Salby,1980). In the present work, penetration of quasi-two-day wave forced by assumed
volume or topographic forcings is calculated, in which use is made of the linearized primitive equations
for the modelled atmosphere with latitude-dependent temperature and associated mean zonal wind (see Aso
et al., 1981).

Fig. 1 (a) and (b) illustrate preliminary results of geopotential perturbations with period 2 day and
wavenumber 3 under (a) no wind regime and (b) solstitial wind regimes forced by sinusoidal topography.

It is seen that clear distinction exists between summer and winter hemispheric regions.

POTENT IAL POTENTIAL
150. 1e0.

S 1z0.

FLTITUCEIFHI
(0]
0
. //
RLTITUCER K
e
0

+ +
So. SO . 20 . o. 20 . S0 . 20 @0 eo
< 2 >

a
LAT I TUDE (DEO) o LATI TUDE ¢ DEG)

(a) (b)
Fig. 1  Contours of geopotential perturbations for (a) no wind and (b) solstitial wind.
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1—7 2-Day Oscillation in the Meteor Region
e A, BRdA RE, B K, ME ('ﬁfkﬂ}%!ﬁ)‘

For these 4 years ( 1977 Dec- ), meteor wind observations have been carried out at Kyoto. A large
amplitude wind oscillation with a preiod of about 2 days has been detected in summer.

Fig.1 shows specimen records of long period component ( with a period of longer than 32 hrs ) of
meridional wind during Jun 5-17 in 1980. In the figure, the 2-day oscillation is clearly identified on
5-8th with slight downward phase progression. Altitude profiles of amplitude and phase of the 2 day
component fitted to three observation runs are illustrated in Fig.2. It is found that amplitudes range
from 10-30 m/sec and that the northward max. wind occurs at around midnight.

The forcing mechanism of this oscillation is still open to question. An interesting trapeze
instability ( known as the parametric instability in other fields of physics ) was proposed by Orlanski
(1973), in which the diurnal changes in static stability of the tropical boundary layer can excite
gravity waves with a period of 2 days. Also Plumb (1980) suggested the baroclinic instability in the
summer hemisphere as a promising mechanism.

We'll summarize observations of more detailed characteristics of this oscillation at the meeting.
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METEOR RADAR OBSERUVATIONS AT KYOTOJ<CXID>

Toshi taka Tsuda, Takehiko Aso, Rei Ito and Susumu Kato
Radio Atmospheric Science Center, Kyoto UniverSity

Seasonal variation of the atmospheric tidal wind in the altitude region
from 85 to 188Kkm is investigated by use of meateor radar data observed at Kyoto.
Figure 1 shows an annual wvariaiton of the semidiurnal tidal wind on a harmonic
dial observed in 1979 and 1988, where phase corresponds to the local time of
nor thward or eastward maximum wind velocity. Nor thward component is plotted
bimonthly accompanied with an idealized curve , while the seasonal mean is
shown for the eastward component. Note that the coordinate 1is rotated
anticlockwise by three hours for the eastward component. The northward wind
vector rotates anticlockwise annualy on an ellipse whose major axis points at
around 4.5 hrs local time. During summer months the northward component is
characterized by stable phase and large amplitude. On the other hand, the
amplitude becomes the smallest in winter. Annual variaiton of the eastward
component generally agrees with that of the northward component, although its
maximum phase is delayed by three hours.

Figure 1. Seasonal variation of the semidirnal wind in 1979 and 1988 at an
altitude of 95 km. 3EW
ONS
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I —138 Thermal excitation of non-migrating tides

mik £, Ee 41k
GANGREG AT C > ] —

Thermal excitation of diurnal tides is discussed. The heat source of excitation
is assumed to be localized near the equator, a situation which is based on certain
observations of stratospheric tides at Jicamarca, Peru. Possible heating processes
would be radiative heating by water vapour and thermal conduction due to turbulent
eddies near the ground; these two processes could be localized because of differences
in topography. Such sources tend to generate tidal Hough modes with various zonal
wave numbers both positive and negative. It is found that the resultant perturba-
tions have generally fairly short vertical wavelengths around 10 km. They are almost

stationary and the perturbed region tends to increase horizontally with height.
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