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IRF
15

Rase (Rl

STRONG OXYGEN ION HEATING IN THE HIGH
ALTITUDE POLAR CAP REGION

O™ perpendicular temperature [log 10 eV], arrows: parallel velocity
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* Nilsson et al. (2006,2012,2013), Slapak et al.
(2012,2013), strong heating at high altitude

“#Laao et al. (2012), no heating of cold oxygen

1on beams 1n the polar cap and lobes

* Engwall et al. (2009), André and Cully
(2012), cold 10on beams in the lobes (protons)

Geospace Revisited, 15-20 September 2014
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ELECTRIC FIELD
SPECTRAL DENSITY

IRF

Electric field Spectral density at H' gyro frequency
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CoLD PLASMA?

IRF

Log 0 ratio estimated Alfven velocity over E/B for waves
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A

¢ Previous data set manually identified

A

% In the tail, plasma beta 1s a useful way to
distinguish lobes from plasma sheet

A

#Try plasma beta combined with a
“Magnetosheath like plasma” parameter

Al

¢ In what follows only X-Z projections will be
shown

Geospace Revisited, 15-20 September 2014
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IRF

USE PLASMA BETA TO
DISTINGUISH REGION
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TEMPERATURE IN LOW BETA REGION
CONSISTENT WITH NO OR VERY LOW

IRF

HEATING RATE

[ Z WSD



IRF

MEDIUM BETA (0.01 - 1),
AND MAGNETOSHEATH-LIKE
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wr LLET US NOW LOOK AT
THE PLASMA SHEET

% H+ Bursty Bulk Flows

% O+ Aftected by Much Larger Gyro Radius?

¢ Look at Superposed Epoch Analysis

Geospace Revisited, 15-20 September 2014
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rr H+ AND O+ TRANSPORT
IN PLASMA SHEET

Superposed epoch Proton velocity
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OXYGEN IONS DO NOT FOLLOW

IRF
PROTONS IN BURSTY BULK
FLOWS
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O+ Vx
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IRF PERPENDICULAR
VELOCITY

Occurrence rate
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WHAT IS THE FATE OF
RETURNING PLASMA?

Geospace Revisited, 15-20 September 2014
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IRF

A09207 NEWELL ET AL.: GLOBAL PRECIPITATION BUDGET A09207
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Figure 10. Ion aurora for (a) low and (b) high solar wind dniving.



wr FURTHER RETURN TO
THE ATMOSPHERE?
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wr FURTHER RETURN TO
THE ATMOSPHERE?

% Outside DMSP energy range
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wr FURTHER RETURN TO
THE ATMOSPHERE?

% Outside DMSP energy range

% Energetic Neutral Atoms

Geospace Revisited, 15-20 September 2014
18



wr FURTHER RETURN TO
THE ATMOSPHERE?

% Outside DMSP energy range

Al

% Energetic Neutral Atoms

2

# Only fraction of ENA enter atmosphere
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IRF

FURTHER RETURN TO
THE ATMOSPHERE?

% Outside DMSP energy range

Al

% Energetic Neutral Atoms

2

# Only fraction of ENA enter atmosphere

Al

% A significant fraction of returning ions
transported to the magnetopause

Geospace Revisited, 15-20 September 2014
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A

¢ Both hot and cold 10ns simultaneously present, 1on
temperature a function of 10on flight trajectories

A

“ Strong heating for high beta: O+ heating determined by
properties of major 1on species - magnetosheath like
fluxes or cold proton beams

A

¢ Oxygen transport in the plasma sheet 1s different from
the proton transport

Al

¢ Oxygen 1ons do not follow protons in BBF:s, Likely an

1ion gyro radius effect

N

¢ Most of the return flow 1s also lost from the atmosphere

Geospace Revisited, 15-20 September 2014
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IRF

HER VIEWS

Colour scale: Log 10 plasma beta, all Vx

Colour scale: Fraction of earthward flow (Vx>0), plasma beta > 1 Colour scale: Fraction of tailward flow (Vx<0), plasma beta > 1
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