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AgolAE FANA 9 keV AV AY ] 2714 HAYA a7t BF 2~ 34T FA=
RHE RO 2 (100 A Wig]) F@sc) £ S F ule ol 343 ZoE e 1 % E}u
7t W7 A A3 Aadte §3E Holtd olgst wiEd ZEa g Aol gk a8
22 Jehid okx U 2Fg 2tk theo2 o8 7 Sawtooth AE o ME 7]7kel
3 upg A HE 3AIEY] wstE A7ttt ol E A% SAMPEX 3 AAT §j4de] &
2% A2 da; A 228 o] &5} o #E A8 E o] &5l wpg YA HE 97
A X2 LaE Z3 3t 7 Sawtooth A5 o¥lE 712+ Feke] AAW Lgte] wstE 24
stict 24 AREA v PA 4= 2 A A™o] Sawtooth A5 4 FUY F7]o| 2Fo] §

A3 4 HE3E A5 1AM FAHLE, Sawtooth YA BAAT 37 & Aol
£ kg PAA ME AAAW] B OB BFHL, T F Sawtooth A% EYAT} ThE F7)
R7A AAE oS BAolE oA HAA AE A AAWe] £33 AL WANAY. @
® Sawtooth Y2t B2 F7b Aol Fokt A4 24719 A7 W R gasta,
WU A4 BHA ga Aol Fokzk AdTY AW A71% WD B2 FAeE §
o] MEA R vhehgrh o2 QI3 ubg WA WE YAAWUE FAHoE Wi 402 4
Zeo.

ABSTRACT

We report three sawtooth oscillation events observed at geosynchronous orbit where
we find quasi-periodic (every 2-3 hours) sudden flux increases followed by slow flux
decreases at the energy levels of ~ 50 — 400 keV. For these three sawtooth events, we
have examined variations of the outer boundary of the outer radiation belt. In order
to determine L values of the outer boundary, we have used data of relativistic elec-
tron flux observed by the SAMPEX satellite. We find that the outer boundary of the

outer radiation belt oscillates periodically being consistent with sawtooth oscillation
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phases. Specifically, the outer boundary of the outer radiation belt expands (namely,
the boundary L value increases) following the sawtooth particle flux enhancement
of each tooth, and then contracts (namely, the boundary L value decreases) while
the sawtooth flux decreases gradually until the next flux enhancement. On the other
hand, it is repeatedly seen that the asymmetry of the magnetic field intensity between
dayside and nightside decreases (increases) due to the dipolarization (the stretching)
on the nightside as the sawtooth flux increases (decreases). This implies that the pe-
riodic magnetic field variations during the sawtooth oscillations are likely responsible
for the expansion-contraction oscillations of the outer boundary of the outer radiation
belt.
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A 714 el 28 28 Ty tid kel SY2(Flux)E o7 offtofl I3 4]
Atk ol st A SIAE Ay FAEC) A EEHL A= AFAAAZANAN A B2 2
E3] TANA U keV B2 WA E 2= oA A& A71EY 7 23 FAA MEa
(Substorm)# #& st H 7T B BFo] o]FA 1 gt} o] ARt A YA 2
A3 dwl 2 3719 FAE F4E o) A5 H o whE i) ojuf S8 W3sle] B o] nhx]
FUst FAEA] o] 3t o] EE Sawtooth AFolety K-EZt}(d: Belian et al. 1995). Sawtooth
A5 & 29 19 B}, o] AEE Los Alamos 3P H 74 (LANL) FAAE 94 o) 50-
400keV Ato] 8] ThA oA A dolA B&3 Aot 1Y 19 thsiME BE2A o A3 =9
& Zloltt. 3 Sawtooth F F <ol Dst A5, A4 271 B4R, 2832 PC A4 9%
2 W37t A2, e 28 &5 AV)E 1A F4Y9A 84 FUtE YEdti(Belian et
al. 1995, Henderson 2004, Henderson et al. 2006, Lee et al. 2004). ©]2] 3} Sawtooth A 52 2.
 Los Alamos TR AT A AT F & AF HAF 2 o]Fo] EHHt oA F2 7]
ZE0 2o HEBAT A7l oA FEE T Qe 2AA 2 14 a8y =
T A71E&F o] Sawtooth IF A4S Holt AL ol of ojH 27| ZF o] A vl Sawtooth 2
o] YetEA, #AA o2 7 3io] Sawtooth AEF-& oF7)3l=A 52 A =g tidol Hu 9l
TH(Henderson 2004, Henderson et al. 2006, Lee et al. 2004). X3t o] 2] 3 Sawtooth X F2] 44
o] Z]&29 BE MBAE AT ofH HEo| fA8 L HEARE Eojof T AR Folgieh =%
Sawtooth FF9] o3& A7 ZF3} A/ H2E Aole] BAE FH3l=dE S8% A o))
Sawtooth AF o] A F&H £ AFFAAEE & & 79 ut2 PA4d d E(Outer Ra-
diation Belt)2] 2] 73 Al " (Outer Boundary)3 273 & 2 J o[t} HE v}z WAIA W E &= 0.5MeV ©]
Ao} AUAE Zre A EF AAEC] e 0Hg 4dRpl A28 6 - TRe(Ret A 9HF3) Alolo] &
ERgoz e A1 Yt e 48A Joh, MES AAAUL 6 — TRl DA UA &
I 71 Abefol whEk $AE uiE 5 ik AHEF AAEL AdFHAAEANA qh g AHE &
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webs A LE JAA-S A71E A7) e vl whel HE 5= gl 7 AAEL 2
714 A717%9) Adeel wet 2 AT B o 4Fo g2 I W2 2 Ee Y 5=
Art
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2. SAWTOOTH ZIE O|HIE
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A X7t tha BAHSA JEhL glow, =3 14A R E 17A] Aol 8 19AJ R E 214] Al A&
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Y 428 B vp2 A HE QFARL A7 g2 A G ¥ W Zo AL A
2 & 5 Yk ol g EAE2 olulx SAMPEXO| A A25H = LgEeo] A7 3 g B=3AF
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