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* .ur theSlS IS that growth phase
| proton aurora can be largely
~ explained by proton precnpltatlon
- out of the thln tail current sheet.

* HOW WI" we test tx"|‘sthes|s‘) -
5.1 Fmd the '[hlfj?=€kneﬂi-_"“SZ;..:_'f the cu rrent_'.'.
~sheet during the fss_jff,,‘__ﬁbstorm -

. growth phase. = -
:2 Determine the in e_redge f thel.-
PS durlng the g,;rowth phase
f. 3 Ieterj_,f.; {i!'fl’ne the location of the
_ region in the ic lonosphere where '
proton precupl_ta%__flon occurs
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e begm by fitting a Gaussran .
. function to the borders of auroral
;. Iummosrty that are measured by
- CANOPUS merrdlan scanmng '
- photometers (',f’jf'f;; SP)

A Frgure 1 shows an example of
~ such a fit for the 486. iam
‘emissions measured on March 9

- 1995 by the Rankm lnlet and

~ Gillam MSP stations. Typlcally
~_emissions are from preCIprtatmg
~ protons with 20 keV l-a'{;;-‘e-rage
- energy [Samson et al 1992]
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Synopsns of March 9
1995 substorm '

X Growth phase commences
| between 0325-0335 UT.
. Equatorward motion of the
- auroral emissions
- Enhancement of the eastward
~ electrojet, as observed by
| CAN_O_PUS magnetometers

o Expanswe phase onset begins
~ at 0459 UT. |
- Poleward expansmn of
~ auroral luminosity
- Negative magnetic
~ X-component perturbation
- Onset of P|2 pulsatlons







* ' The model fit in Flgure 3b (cnrcled

| markers) is obtained by varying
‘the current sheet half thickness
‘parameter, L, ,__and doing a
least squares f|t to the MSP data.

. *Thg predlcted preCtpltatton region
of 5-30 keV protons follows the
- MSP emlssmns extremely well.

~ *The current sheet thlckness

- decreases exponentially during
the course of the growth phase
(Figure 3c). The decay constant
between 270- 310 UT mlnutes IS

b —96m|n




* Note the good correlatlon
between the thmnlng current
sheet, correspondlng to magnetic
field line stretchmg, and the
equatorward motlon of the aurora
(Figures 3b c)

: Samson et al [1992] showed that
the equatorward border of auroral
luminosity maps to the inner edge

~ of the plasma sheet. In Flgure 30
~ the solid curve shows the model
posntlon of the plasma sheet iInner
edge. The plasma sheet moves
earthwards during the growth
phase and is at X = -5. /fHeat
expanswe phase onset .
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- * Growth phase 486.1 nm auroral
~_emissions are Iargely explarned
by proton precipitation out of the
' thlnnlng tarI current sheet '

- Magnetlc fleld Irne stretchmg s
~ correlated with equatorward -
motlon of the proton aurora

i Tarl current sheet can thrn to less
than 0 2 Re dunng growth phase

o Inner edge of plasma sheet
moves earthwards dunng growth
~ phase; can be inside 6 Re at

‘ expansrve phase onset




