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Whistler Waves
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n = index of refraction

n =
kc
ω

light in vacuum n=1
light through glass n = 1.3
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n2 = 1−
ω 2

pe

ω +ωci( ) ω −ωce( )

Index of refraction for a whistler wave

frequencies:
ω = 2π f

fce =
eB

2πme

= 2.8 ×106B   B(gauss)

fci =
eB

2πMI

= 1.52 ×103 B
µ
= 38B B(Gauss), Argon

fpe =
1

2π
4πne2

me

= 8.98 ×103 n     n density cm−3
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Wave packet
propagation
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More  propagation along B
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what if the wave is moving at an angle 
 with respect to B?
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65#$&"#$0&"'()*7

• 89:&"#$0&"'()*7

$$$$$;(<2$05(=7

65"0$">./0$?"@2=$()$
AB"=9"=7
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65"0C=$&"#$0&"'()*

• D9"*()2$#./$"&2$*.()*$0.$
"$A"&<$:

%/&)$&(*50

%/&)$B2E
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F.9()*$/A$)2G0$:

• HI.?$0.$-2'(-2$052$-(&2'J.)7$K

$$$$$?"@2$).&9"BL$*&./A$@2B.'(0#

$$$$$&23&"'J@2$()-2G$=/&3"'2

• HM"'<$0.$./&$?5(=0B2&=$"=$")$2G"9AB2K

$$$$$&23&"'J@2$()-2G$.3$?5(=0B2&=

$$$$$A&.'2==$.3$&"#$0&"'()*

$$$$$N.92$()02&2=J)*$&"#
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6"@2$).&9"B

• 6"@2$@2'0.&L$<+@2'0.&
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&23&"'J@2$()-2G$=/&3"'2

• !23&"'J@2$()-2G$=/&3"'2$
(=$"$=/&3"'2$()$<$=A"'2L$
")-$(0$(=$"$'.BB2'J.)$.3$"BB$
A.==(>B2$?"@2$).&9"B$
@2'0.&=$3.&$"$'2&0"()$
?"@2O

• P(@2)$"$<+@2'0.&L$052$*&./A$
@2B.'(0#$-(&2'J.)$(=$
A2&A2)-('/B"&
0.$&23&"'J@2$()-2G$=/&3"'2$
"0$05"0$A.()0

k x

k z
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P&./A$@2B.'(0#

• Q2,)2-$"=R$

• P&./A$@2B.'(0#$(=$052$@2B.'(0#$"0$?5('5$2)2&*#$
A&.A"*"02=O
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!23&"'J@2$()-2G$=/&3"'2$S$65(=0B2&$6"@2

• 65(=0B2&$?"@2$&23&"'J@2$()-2GR
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Note at each density the refractive 
index surface changes...here is an 

example
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