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Abstract I1l. Implications of k distributions for IBEX: What impact do V. Results from 3 CLUSTER space craft; k distribution fits

Emerging from decades of interplanetary measurements of the solar wind and other space plasmas is the conclusion that kappa distributions, not

Maxwellian, characterize the suprathermal 10n population and power law tail. More recent research by Fisk and Gloeckler has demonstrated that th ey h ave O n Syn th etl C E N A ﬂ UX | m ag eS ? d U rl n g a Re CO n n eCtI O n Eve nt
there is a particular distribution function with a specific kappa number ~ 1.5 that emerges universally in the speed range from ~2-10 times the _sIc1 o ) . slc4__
solar wind speed and the spatial range between ~2-5 AU. The implications of these observational results are explored in several different regimes OSLG OSLG POZ .. . ..
along with the importance of utilizing these functions to describe space plasmas. The Interstellar Boundary Explorer (IBEX) will image energetic Voxwellion e K distributions SIgnlﬁcantly . | B
neutral atoms (ENAs) of energies 0.01 keV to 6 keV originating from a population of shocked solar wind 1ons. Using two different MHD models increase synthetic ENA flux (2Hd I | |
of the termination shock (TS), synthetic IBEX images are generated for Maxwellian and « distributions. The suprathermal tails are found to d 3t col £ M Il ‘ ‘_‘ U r | }
significantly impact the expected ENA flux compared to a thermal population for the IBEX mission. While the microphysics that creates the aln €O U.II]IIS) rom viaxwetlian o | ‘ I|’ n | | . 11 “
suprathermal tail 1s unknown, observationally the power law tail strengthens after disturbances such as shocks. CLUSTER has recently made it 0-45. keV (ISt C()lumn) __ ] ( ( " |J | ] Al i [l
possible to make detailed observations of reconnection which 1s known to occur in turbulent and disturbed plasma. Using 3 spacecraft’s Hi, 2 2 | ( ‘ | ~ | | | | | l Al ‘ o
observations, the tail is found to strengthen to ~ the 1.5 x number during a reconnection event. This result, in combination with mounting — — - L , . e | \|l | | \“Llln "1|| J! i = [ UllL l |ﬂ | M | i
evidence for reconnection as a universal process, emphasizes the importance of including the suprathermal population in discussions of the solar :SHIWI N (ers 51 o) ° Blgger effect at hlgher E where g } i [} . ! o t\ﬁ ‘ _ LJ []er l-\ " | “ s r'"'g .
wind. This poster brings together the observational evidence for the universality of the k distribution and explores the implications for the oxwell oo — 16 ) e suprathermal tail more Signiﬁcant AR NJ“ Ma_; | i fJJ'_ .-| " '(ll | Al II'IN'“L“
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g0 | Liewer, and Gombosi (OSLG) (Opher et al., 2006) " r il "l |
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*Describes empirical power-law suprathermal tail. (Above e : ' ' T e
pirical p P (Above) = - | IV. A CLUSTER case study: Is Reconnection linked to the
T % : - - - All three spacecraft observe a decrease in Kk number during the Reconnection event
* As Kk =2 x, f{v) 2 Maxwellian. The lower the k number, the % o ’
/) the > universal process that generates ~ 1.5 k distributions? inimizing at k~1.5
= minimizing at K~1.
more pronounced the suprathermal tail. 2
2 10 . . .
* Thermal core tends to have a higher k than higher energies 2 StUdy Motivation CO N CI usions an d F Utu e WO rk
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» Same bulk values produce different differential distributions. " _ *CLUSTER reports the first direct evidence that reconnection occurs on small scales such as the * lllimplrlca.l e}’ldin;e» 1ncludﬁ1gl.\/oylaige.r 1 slrecen.t fif ossing of the TS, shows k~1.5 is an inherent
(Right: using Voyager 1 TS crossing values - solid 1s k = 1.6, ol ——— T turbulent solar wind (Retino, et al., 2007) BLLELFEHIEASILS (00 G [ ET0 e e O i,
: ; 107 10®
Velocity (ern/s) in S/C R . . . . . o o o o o o o 5 5 .
dashed 1s Maxwellian.) Velosity (em/s) in 5/ RF Suprathermal tail strengthens during disturbances (shocks and CIRs) during which boundary * The k distribution significantly alters synthetic IBEX ENA images from thermal distributions
Reconnection is likely to occur and therefore 1s an important physical piece for interpolating IBEX’s data set.
Empirical Evidence . o . . . A :
- *No study done before examines proton distribution evolution during Reconnection * In a CLUSTER case study, all three space cratt observe k minimizes to ~1.5 during a
: QQl Reconnection Event.
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ll. IBEX background and distribution function relevance
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*Will observe Heliosheath ENAs (Right)
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. . Reconnection ?
*Measure global properties (location, strength, etc.) of TS from ENA
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Does Reconnection give us another clue to the universal process that generates the suprathermal tail?
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*Energy dependent H ENA flux at Earth (3, ,): number density of neutrals
(n,),distribution function of solar wind protons (f),charge exchange cross
section (o), survival probability against reionization (P) (Below)

*CLUSTER crossing magnetosphere current sheet; Reconnection 07:48-08:04
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