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Collision frequency estimation

2 Th 1cproTe, ° (h), for eact de.g
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Left: Meanamplituderatio A, (solidline) andre°ectionccecientra-
ios Ry, obtainedisingdi@eren® aroundnoon, 10th Septembr 1996.
Theerra bas on the solidlineare the A, standad deviations.

Right: The carespndingmeanphasedi@erencéy, (solid line) and
re“ectioncoecient phasedi@erencesThe erra bars on the solidline
aethe A, standad deviations.

2 Ideallyshouldseesimultaneousiatchingof Ae-Ryo andAye-Ageo but
this s rarelythe case Attributed to phasecaliration erras.

BPMF DAE - solar activit y
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Top: Exampleof sola proton eventupon DAE electrondensiy esti-
mates- enhancemeniccurredon 4th Novemer 1997.

Bottom: Exampleof M-classsola °are upon DAE electrondensiy es-
timates- enhancemeniccurredon 9th Novemer 2000.

BPMF DAE - diurnal asymmetry

Equateial (§ 5) HALOENO densitieszonalaveragesall seasonand
low sola activiy (Fio;- 120y). Datadeducedit sunriseand sunset
(SRandSs respectively)are indicatedAfter Friedrichet al., 1998,

Di®eren tial Absorption experiment (D AE)

2 Proposedby Gadnerand Pawsey[1953]for the estimationof meso-

ciesusingMF/HF radas.

2 Usedextensivelyintil the late 1970's,wheninterestin the technique
the

assumptionef the technique.

2 Belrosg1970]listedthe main imitationsof the technique:(1) insuf-
cient transmitterponer, (2) highssite noiseand (3) interference(4)
lackof discri nd i

and(s) obliquere°ections.

2 (1- 4) overcomer reducedby recentimprovementsn rada systems,

while(s) o
beam-widths.
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Collision frequency estimation

s aheightof 70km.
The dashedine is the collisionfrequencycomputedrom laboratay
uenciesf Gregoy

andMansor{1969]

The solid line givesthe collisionfrequenciesierivedusingthe latest
laboratay llsior N, whichdi@
Gregoy a 1969]

The collisionfrequencyrole, © (h), yieldingbest t with laboratay
measurements
o(h) = 1:21£ 10p s * (4)

BPMF DAE - solar activit y

three
years 1997,1999and2000. The regressionce:cientsshav a positive
all height

sunspt numter.

BPMF DAE - diurnal asymmetry

72km 1997

Electron Densily/cm3
o
I
3

20 40 60 80 100 120
Solar Zenith Angle (degrees)

Electrondensiy with resgectto sola zenithangleat 72km for the low
sola activily periad of 1997
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Di®eren tial Absorption experiment (D AE)
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Theamplituderatio at rangeh is assumetb be givenby
Zy
Axo(h) = Ryo(h) exdi 2 R (ke(h) i ko(h))dh] @

whereRy(h) is the ratio of X- to O-made re°ectionceecients,and
ke (h) andks(h) X-ando

If Ao is measuredt two rangesh; andh, with smallsepzation4 h,

suchthat k, andk, b 1) may
w1
Az _, ' Rz
In A =In Rex i 2kei k)4 h )
Ryoi andkox
tions. celd pro e

usingmodelpressurdCIRA)andmagneticeld proTes IGRF)

From (1), whendi®erentiakbseption smallA,(h) % Ryq(h) - allavs
determinationf collisiorfrequencyro Te.

inverting(2).

C DPE).

BPMF DAE Electron density estimates
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for midday 10th
ber 1996(left) andmidnightfor March 1997 right).

The solidline d h mean
The
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Theerr bas are raisechy 0.25km
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data can be acquired. Honever, as can be seenin someof the other
plots

BPMF DAE - solar activit y
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Regressionurvesat dierenaltitudesfor low sola activiy periad of
1997.Th a ionupto 74
km for this pericd. Honever,in 2000,the regressioncexcientsshay
a r

sunspt numter.

BPMF DAE - nighttime recom bination
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Electrondensiy decy in night hours(low sola activiy pericd, 1997),
Januay to June.

BPMF DAE
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Left: MeanOrdinay (diamondsdashedine) and Extraadinay (squaes,
solidline)
obtainederoundnoon, 10th Septemer 1996.

Middle: line) and ‘o
(dots) obtainederoundnoon, 10th Septembr 1996

Right: C
ferencedh,o.

2 Linea lealageof strongetO. d

2 Lower heightlimit 4 60km

BPMF DAE Electron density estimates
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Top: Electrondensitiebtainecfor the BPMF rada.

Bottom: 1997mid-
the BPMFrada.

D sumetb be dueto
e®ectof the
behavio basecbn sola control

BPMF DAE - winter anomaly?

Seasonal Voriation of Ne ot Adelaide 1997
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Seasonalaiationof electrordensiy at BP Adelaid¢35'S). The sum-
mer electrondensitiesre smalletthan thosefor other seasons.This
is knawn asthe "winter anomaly" asreported by vaiousreserchers
Seeronlyfor nighttimeBP electrondensities.

BPMF DAE - nighttime recom bination
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