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1. Introduction 
Plasmaspheric hiss is a broadband electromagnetic emission typically observed in the frequency 
range from 10 Hz to several kHz. It is characteristically confined to the plasmasphere and 
plasmaspheric plumes. Plasmaspheric hiss is an important magnetospheric emission due to its role 
in radiation belt dynamics. It is largely responsible for the formation of the slot region between the 
inner and outer radiation belt. Further out, scattering by plasmaspheric hiss contributes to electron 
loss during magnetic storms and can explain the quiet time decay of outer radiation belt electrons. 
Knowledge of the average intensity of plasmaspheric hiss as a function of location and geomagnetic 
activity is a critical input to radiation belt models. Here we develop a new model of plasmaspheric
hiss using data from 8 satellites equipped to measure plasma waves in the inner magnetosphere.
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2. Wave Database

• The largest intensities are seen in the pre-
noon sector where they tend to be confined 
to the region 1.7 < L* < 3.8 within ±15o of the 
magnetic equator

• A second population of larger intensities are 
seen at higher magnetic latitudes primarily in 
the pre-noon sector for frequencies greater 
than 200 Hz

• For each satellite we bin the average wave 
intensity and number of samples as a function of 
frequency band, L*, MLT, λm, and geomagnetic 
activity as monitored by the AE index

• We then combine the data, weighting the data in 
each bin from each satellite by the corresponding 
number of samples, to produce the wave database

• The database covers all the different phases of the 
solar cycle 

3. Identification of Wave Mode

• Plasmaspheric hiss can overlap in frequency with magnetosonic waves and whistler mode chorus

• Magnetosonic waves are excluded from the survey by
• excluding data with ellipticity less than 0.7 for RBSP-A and RBSP-B
• excluding data within ±3o of the magnetic equatorial plane for the other satellite data sets

• Whistler mode chorus is excluded by developing a geomagnetic activity dependent template to 
separate hiss from chorus

6. Latitudinal Variation in Pre-Noon Sector

• At low frequencies, waves in the 100-200 Hz band peak near the 
magnetic equator and decrease with increasing magnetic latitude

• This is consistent with recent findings that low frequency hiss is  a 
separate population (Malaspina et al. 2017) 

• The source of these waves is thought to be substorm-injected 
electrons in the outer plasmasphere (Li et al., 2013)

• At higher frequencies waves in the 200-500 Hz band exhibit two 
peaks, one near the magnetic equator and one at high magnetic 
latitudes with a minimum at intermediate latitudes

• This is consistent with a chorus source outside the plasmapause at 
higher L* (Bortnik et al., 2008)

• The secondary maximum near the magnetic equator is consistent 
with local amplification of this embryonic source (Chen et al., 2012)

• At high frequencies (2000-3000 Hz) the high latitude intensities can 
be up to two orders of magnitude higher than the equatorial 
intensities

• This suggests that the waves that enter the plasmasphere at these 
frequencies at high latitudes have a greater difficulty in reaching or 
being amplified at the equator

• In the frequency range 50-1000 Hz in the in the pre-midnight sector 
(18 < MLT < 24) the average intensities of plasmaspheric hiss are 
found to decrease with increasing geomagnetic activity

• Interestingly, at large L* (L* > 6) in the post-noon sector                    
(12 < MLT < 18), the chorus intensities also decrease with increasing 
geomagnetic activity

• This suggests that the dominant source of the weak plasmaspheric
hiss in the pre-midnight sector is chorus at larger L* in the post-
noon sector that enters that plasmasphere in the post-noon sector 
and subsequently propagates eastward in MLT

• The average intensity of plasmaspheric hiss is strongest on the dayside and increases with 
increasing geomagnetic activity from midnight through dawn to dusk.

• Plasmaspheric hiss is most intense and spatially extended in the 200-500 Hz frequency band 
during active conditions, 400 < AE < 750 nT, with average intensities typically exceeding          
1000 pT2 on the dayside in the region 1.8 < L∗ < 3.7.

• In the pre-noon sector waves in the 100-200 Hz frequency band peak near the magnetic equator 
and decrease in intensity with increasing magnetic latitude, consistent with local amplification by 
substorm-injected electrons. At higher frequencies, waves above 200 Hz exhibit two peaks, one 
near the magnetic equator, and one at high magnetic latitudes, consistent with a source from 
chorus outside the plasmapause.

• In the pre-midnight sector the intensity of plasmaspheric hiss in the frequency range                    
50 < f < 1000 Hz decreases with increasing geomagnetic activity. The source of this weak pre-
midnight plasmaspheric hiss is likely to be chorus at larger L∗ in the post-noon sector.

• The wave intensities increase with increasing 
geomagnetic activity in the region from 
midnight through dawn to dusk

• In the pre-midnight sector the wave intensities 
decrease with increasing geomagnetic activity

• The largest wave intensities, which typically 
exceed 1000 pT2, are seen on the dayside during 
active conditions in the region 1.8 < L* < 3.7

• In the equatorial region the wave intensities peak in the 
200-500 Hz band on the dayside 

• At mid-latitudes (15 < |λm| < 30o) the wave intensity is 
again strongest on the dayside in the 200-500 Hz band

• The wave intensities diminishes for all frequencies at 
higher mid-latitudes (30 < |λm| < 45o) 

• At the highest latitudes sampled (45 < |λm| < 60o) the 
wave intensities intensify in the pre-noon sector for 
frequencies above 200 Hz 
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