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Maximum energy of an electron acceleration at the Earth bow shock
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The acceleration of non-thermal particles is an important subject in space physics. The shock accelerated non-thermal electro
have been observed at the Earth bow shocks (Gostling et al. 1989). These electrons are supra-thermal (with energies from 1k
to 100keV), and their distribution is power-law. However, acceleration models proposed in the past could not reproduce sucl
observed spectra. Recent in-situ satellite observations of the Earth bow shock found wave-particle resonances between whist
waves and electrons at the shock transition region (Oka et.al. 2017). These results indicate that whistler waves play an importa
role for the acceleration of supra-thermal electrons.

We propose a new acceleration mechanism that takes into account the effect of stochastic pitch-angle scatterings by whistl
waves during the course of the Shock Drift Accelerations (SDA), which is an adiabatic acceleration process for supra-therma
electrons at the shock transition region (Wu 1984, Leroy and Mangeney 1984). By introducing stochasticity with pitch-angle
scatterings, the acceleration efficiency may be improved. We theoretically analyzed the energy spectrum of electrons by usin
a box model which considers the dependence of an electron distribution only on energy and pitch-angle. We showed that th
electron energy spectrum becomes a power-law and its spectral index depends only on the magnetic field gradient in the limit ¢
strong scattering. We also found the maximum energy attainable through the proposed model, and it scales linearly with the pitct
angle scattering coefficient. We have also confirmed these results by performing Monte Carlo simulations. We demonstrated th:
the proposed model is qualitatively consistent with observations. In this presentation, we quantitatively discuss the consistenc
between the theory of the proposed model and observations.

FERARIRI T DI IS FHHZE M YPRIC B 2 BEEAYILEREO—DTH 5, HERNY « ¥ 9w ZICB W TIFNZE T
W MTRBHEZDATHEICK > THERIEN T3 (Gostling etal. 1989) TN 5DETIE., BXZ 1keVhH 5 100keV FE
TOIRIF—ZFi>TWVWTC, XEZDONMHERFUTHE Ehbh>TWVWb, LML, TONMMZERICHHT %
KON ET VI ARICRBEIN TV AR, FROEDHEEBIICKS &, JEBWETFIERNIE NS A XY McBn»
T, BERGERIEICB I 2ETF LR Yy AT —HEOHEBHRIB TN TS (Okaetal. 2017) ZHud, HiEk Y - > 9w
TSR B E TS Z OHIGHNEELEEZ R LTS A2 "% LT3,

NS DORRZZT THRAE, BRI FY 7 Mk, FEEkFHEERICE 2 Ey FARELZIO ANTZH LWET
JVREET %, B R Y 7 M &3, EEREGEREIC I 2 WA S g T©H % (Wu 1984, Leroy and Mangeney
1984) TOETIVICE Y FABELZID ANS T LT, BTONENIEZLOM LT R NTES, BLlE. TOE
TV B BRI it 21T 5 1o dam 2 IS 272000, BT 21T 5 BRICE, BAOMDIXIVF— « ©v FMAk
DB EERT 2Ry 7 EE Wz, TORNTICE > TETFOZIIVF—ZAXT MUk, BED 8L B O HHNE
Ji & BRI B GEITIIEN B AT ERFRNCE2 LW IERME O N, Tz, TOTETIVICIIINETE 5E Dk
REFIVF=DAEL. TN E Y FAEEUREBICILEIT 2 2 L 2R3 T M TE e, TNEORREHERT 5721,
KRECOETIIICELTEY TR Y ab— 3 Y B {To . ZORR. ¥ 2 2 L—3 3 VRGNS T
OFREREEELG LTz, BB OIBERET VG EEBIAORR & LU EETH O, iz 1T- TR, RN GBI
BICFELENT b ote, ARETIE., FIThEET IV LB ROBAMICE L TX 0 ERMICHRT %,



