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RADIATION VS ALTITUDE (MARCH 13, 2015 -- NOVEMBER 2021)
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Before the Voyager TS encounters, the TS was thought to be the
source of the anomalous cosmic rays (ACRs),
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Voyager 1 crossed the termination shock in December 2004 at 94 AU.
Voyager 2 crossed the termination shock in August 2007 at 84 AU.

https://upload.wikimedia.org/wikipedia/commons/d/da/PIA17046_-_Voyager_1_Goes_Interstellar.jpg
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The lowest energy TSP fluxes increase across the TS, but the ACR particle
intensities do not change. The ACR fluxes have continued to increase with
distance, and the power spectra have continued to unroll fowards a power
law. At the highest energies the ACRs are not modulated.

Fig. 13.7 in M. P. Miralles and J. Sdnchez Almeida (2011)
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Before the Voyager TS encounters, the TS was thought to be the source
of the anomalous cosmic rays (ACRs), but at the Voyager crossing ho
evidence of the ACR source was observed, so these particles must be
accelerated elsewhere on the TS or elsewhere in the heliosphere.

ACRs increase in intensity with radial distance from the Sun, indicating

that this component probably originates in the interaction of the solar
wind with the interstellar medium.

https://upload.wikimedia.org/wikipedia/commons/d/da/PIA17046_-_Voyager_1_Goes_Interstellar.jpg



iz
10 LRI LR ] L TRy 1 T RTnngg [ RN | [ BN R ERT] [N RRE--

Solar Maximum Proton Spectra at 1 AU

10" - L
< Solar ' 1
% 10°FE Wind : :
= - ISIS-EPI x =
n - . lon Energy Coverage '
@ 10° 11/20/05 '
HE : SEP :
S 4p : 10/28/03 ;
g ) SEP ]
S , CIR x
: : :
2 . » 5
"::, 10“ 1 1
o ' Quiet-time WL
s ; Suprathermal Tail e
= 10 EPI-HI Req. L . 8/20/02
= EPI-Hi Per, C——1| * \*  Impulsive *
tn EPI-Lo Req.mmm | " . =
E 10° EP1 Lo Perf 1 : Event . .
‘é Protons ] 1 IGCR
8 He ' :
o 10 ' = =
CN-0 = . -
sE  NesS ;
10 Fe-group - = : [ 1
Elections | T —— 1
10_10 III”'II I 1 IIT11I' 1 IIIIIII 1 1 IIIIIITII 1 1 IIII!.;.I. I..I IIIFHI 18 ] 1 1
10° 10" 10° 10°
— Kinetic Energy (MeV/nucleon)

https://directory.eoportal.org/web/eoportal/satellite-missions/s/spp#vOpZN12f8Herb



~ ACE

10720 [ 1/10/99

22:54 UT 1

Thermal ]

= Population E

102 L

§ : Suprathermal:

uprathermal ;

) 190 | T=13.39eV> (_Population 1

E =

1092 | ;

10'34: i RPN R PR B
10° 10’ 10° 10° 10*

Electron Energy (eV)

Measurements of electron energy distributions in the solar wind reveal
the presence of both thermal and suprathermal populations.

"The Solar Wind" by J. T. Gosling, 2009
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The suprathermal population is nearly collisionless, carries the solar
wind heat flux, and includes both a field-aligned "strahl” (or beam) and
a roughly isotropic “halo”.

"The Solar Wind" by J. T. Gosling, 2009
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Counterstreaming Suprathermal Electrons as
Tracers of Closed Magnetic Field Lines in CMEs
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"The Solar Wind" by J. T. Gosling, 2009
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