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Effects of solar activity on the formation of the ionosphere and magnetosphere
— The effect of high-speed charged particle acting magnetically as a current —
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Abstract  Magnetic reactions due to the motion of charged particles are described by vector potential. VVector potential is an
attribute of the space, it is possible to deal with the action of magnetism due to many motions of charged particles. Sun's
electromagnetic waves generate free electrons in upper atmosphere on daytime-hemisphere, and form ionospheres. The
ionosphere orbits the Earth by Earth’s rotation of counterclockwise rotation, forming geomagnetism from south to north outside
of the Earth, because the charged particles that exercise have magnetism. In Jupiter and Saturn, the polarity of the magnetosphere
is opposite of the Earth’s magnetosphere, because positive charges of proton sent from Sun are added to upper atmosphere of
hydrogen, and orbits in counterclockwise direction by rotation of the giant gas planet.
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Fig1l Method for verifying the AB effect (observing
interference fringes due to the phase difference generated
by electron waves passing outside the solenoid interacting
with the motion of the charged particles those are
responsible for the excitation current of the coil)
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Fig.2 Relationship between magnetic field (B) and
vectorpotential (A) associated with current (i)
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Fig.3 Changes in energy to equilibrium in a quantum state
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Fig.4 Corona photographed during a total solar eclipse (Photo by
Harutaka Kamiyama (Astro Arts) in Argentina on July 2, 2019
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Fig.5 Latitude distribution of Jupiter's east-west wind by cloud tracking
X.5 ZEEHNC X D AKE O HPGE O REE AR H B
http:/www.r2.div.jps.or.jp/symposium/AngularMomentum/4_Imamura.pdf

EAREE D DMIEIC 22 L ARET 5K %BE 4+ 2
KEBROMENRTH 2O ERLET, i), KESL
ETIHARM OEEN G CIIRE R HimE o B iR
BENCEN . B 1300 o E RS oK S %k
LET, MENMKL /22 & KRFFH R OKFA RN D
DT, 2FEEOIEBROEBHOWMMPFEAEL EF,

fiid7, MEBRIIBHICEEMH VX )icERD L
BMRTFIAX—=NEL D0 T, ALLHAOERET S
i AL A E L TR O MR WIAENE T,

HBERICE SN LI ICER T 5 & BT 2B
SENOHMEEZ ANy X LA AV EREL, TDA
FrOERY B —HICHE L TA—r TR T
WWHNDZERARECTHBH INE T,

4.2 KBRIZ X % HEK % & B3 % Kt 0 R E)
Bk & T 5 KB ET KB IC BRI X D K R
J5 W T1.89km/sec D EFE R oy A B £ T, B
Bk o RGBT B2 0 KR % FEGH RIS 5 I BRE L C&
SR LD 9, PHEETIE, HIRICHEI KROBH)
Ze HUER ORI T 2 B2 L C ol 3 D K BE R S 7 R C R
HZMEMTEY B MHEST 20 TRARL K E E 5,
HER o0 I EF R T 1A o0 B RIS K D HE R o B B
HRIE AT T463m/secDHENH W £9, HEK O FRELN
T T463m/sec® HERIZ L0 FE A B I R 18 B 23 I 4
TWET, ZOUFFRITHEE 0 889 Lcos TR L F
T, ZTOEEITsin 0 TELT DO T, Rl & Bk
BHILFFFEIZHEN 2B L OEOFREREBRSI S O 9,
FZ TR EAREPEILELIED &0 AL
OEILEOE T FMICEET 2 AR, *
O EZETIEHmERIC L D% T2 WEEGH R H M O T R
WRHY ., BRICEDI2K[EDOKETIZEL Y, BV HEER
£ (B &) mNa4AE L THRELEI[10],
A6 AR <0 B AR TV PE R A& BR ) L 7o K R R o JE [A] B
B R L. T D BRI S T 2 E o TR
BEMIZm > TERAREH LTI, HigHE» O Hh


https://www.astroarts.co.jp/photo-gallery/data/haru-k/56195.jpg
http://www.r2.div.jps.or.jp/symposium/AngularMomentum/4_Imamura.pdf

IEICE Technical Report, vol. 120, no. 373, AP2020-123, pp. 40-45, 19/Feb/2021.

S. Karasawa, “Effects of solar activity on the formation of the ionosphere and magnetosphere”
— The effect of high-speed charged particle acting magnetically as a current—

L BEREENRARET D0 THRIFRRIZZRDY £9, i
T R & w7 R A BT 2B R TImAFE AL, F O
DOINIARZ I H 72 D ERQPHAMELT L, BT DRI
MEINFERBENR Y =y NRFEWC20 £,
& H #ix C HEk
ZEET 5K
AT KGR %
ZAFC PR

Polar Easterlies
o v v

' Polar Jet Stream =
A Vel ” Ve

=

Westerlies

Westerlies I <k R
(upper atmosphere) .
xN OA R N & D N3~5H D

% Jet Stream =

.

¢ K. € ¢ & T‘;?:g Tl »b R
“' " North Equ:jtoriﬂ Current * ! V2 Ay o T 3K
¢y . . Equatorial Counter Current
" South Equatorial Current ™
N LN N N ~ IE] L i ’;"D

Fig.6 Distribution of east-west wind different by Earth's latitude
B4, 6 HiEk oI K0 AHE T D B R O 5y A

4.3 BREBORERRAL LA —12 F XL b

HuBR o0 fik 5 oD 1 28 T U3 A R D PR AL A RORE IS R
N250T, HBLIK OB N HE I EEIZEAT D5
T 23 MRS S D WA 2 & B AL 72 BRR MRS 72 0 £ T

KEBERIZCEODRXT PART Uy LREL DT
F—n I NELETFET, HERTIEA—n T NHiEkD B
M CIE R D EE T T &AM TIX65E A LAt & L
TERRFEBICHEAE L T, KB DXMLEIMIC K
DRELIZETNSZL BR2BPLERMTIEA—a T 2%
oIk A EEEMCEE L E T,

L AN, RER L EIFWIEIC & ER % & T Xk
DWMPESOLHFELTEY, TOHBRIBEENDS X
Ny Z SN THRHBESNTZAFT 20RO T, B
THLA—ua I RBAELET,

5 HiERDO MBS & BHEEE O R
5.1 Yy TLUVEHEOER
K7W yy  -TLrEEsrLET,

Outer

Inner belt
o
(proton rich)

(ele

Fig.7 Structure of the Van Allen belt
LT U7 v e T LU O HE & (Reproduced by S. Karasawa from
https://swc.nict.go.jp/assets/img/knowledge/magnetosphere/mag6.png

HiER D 28K oy 1 SR M 22~ e 9 5 R EER SR
W@ E 500~ 1000km T3, & AN, KHITHE
2,000~5,000km @ PN 5 | # FE10,000~20,000km (2 &+ i 23
R—TF Y RICHBENSHERZ Y BTN ET,

HENSELSHNALZK 7 ORHIOHICHTHRS %
R D KL LA 0 D MER IZ Sk U 7 i B kLT

RV EREND DT, ARIETETFREL . N
TEHBTFRLZWTT, EBFIEHVHMIBKOHEE Tl
RABFEN, Ty v - TLUHEDHHEERR L E T,

XS EONEICEAL THEEZERL T,
ShHE & N O RT3 T 7 O B ORI R 1S & fiF
BRFORWAr Yy MEBIZZRY £, S5, A
LEBHEOMICLMER FORWEKRSHV £7,

Ty e T VU ONT OB FRED b RIS HER
T 5 K O MU I MU R A B b B8 < 72 D RE K VE R RO
#7 (South Atlantic Anomaly, SAA)23 & ¥ £ 7,

5.2 HuEK D B EEHh & SR

KB OXBRPLEABRIC L O HIERD L OBmBESLER
DIRTHREHEINET, EFETEENZHZ2EL TH
WS I R EPERTE FZE T, BEER OB FHIIAR D
EELBEBL TV AN H Y £ [6]pps8s7-890,

KB JB D 450km/sec @ B+ D EH) = R L ¥ —(F1.06
KeVTT, KBEODOE N RKROFE Ty 1 & HEE
W52 ERNBEHBOERICHLHFS LET,

KSR O ER TR EOEBSRICLY Lo KK
NEHEE % 5D CTHERO B 5 X 0l < R EEHR 7 M)
WEBL, BEFHEORWVWERREO AR X 2 ER?
HER DS TR B AL~ A D MR 2 TR L £ T,

EiEEZ RO EEEZER T2 MEBEMNFICKDE
AL AEBRE AT T, £ OBRICEITIZRN D EHR
DEATEROBRIMBEICIVHERORBONT T
FELET, 72, HHERONHLOERE O ETLHEAKD
B S EEOMmER T &R CHmICEEE S k911,

BLAE O B o0 Hi A S H# BR o0 AR T RE AR A B b AR
WP oBOMEREL TS Z &ix, BltEOE
OERBINEICHBERIEERELTWDLIZ 2R RLET,

Hi B R D AR O 3 R BL G 3 IR B TRl b & A LT
Wt lESINTWET, £ OHBEK O W R IE R
WWHGBETHHM L EROMEMBEROEINERH I
THEALET,

5.3 BRERE OEE

BBk @ 800km~200km @ & FEIZF2f@ 23 & 0 | 220km
~150kmO EEICFIER D0 £+, TN K PR TIE—
- O FJ&g (800km- 150km)iZ 72 0 £ 4, EEEfE 0 & 75
B YERO T RHLER LY £, KEERICFE D FE
TOHORFHMKAEICHEZ N MBI LY FT,

& HE S D EJE I3 L 22150km ~100km 10&H > T, # D&
THEEIRPERTES . ALK TERNTT, EE TR
BTN ELRVEBEHLTCRERETDIELNSZ VN,
EROETHEEDOBREDZIZFE XY K& W TT[6],

E X &R (Sporadic E layer)i¥ =225 100km T E1 3 %
B AR T 2HEEARAETIHGE T, WIBEBALE


https://swc.nict.go.jp/assets/img/knowledge/magnetosphere/mag6.png

IEICE Technical Report, vol. 120, no. 373, AP2020-123, pp. 40-45, 19/Feb/2021.

S. Karasawa, “Effects of solar activity on the formation of the ionosphere and magnetosphere

it}

— The effect of high-speed charged particle acting magnetically as a current—

BRIk 277 X<ic kb LHEMS N E3[12],
DT B FEKTCKGOEMBEIZCL > THEHRINE
T, FHEOT A MEOEFEREIIDE THREIND
O BMITHERE DR @E TS, KEIXERE TK
FEnsoTHE»S1000kmEl EE TR & £,
EREETIETEEORKRVWDEZE Y FT CTETEEN
BOWFE XM SN E T, VHF RSUHFLL Lo v JE 3
BoOBERIT, EHEEZBVKTITCLEVET,

5.4 BELOBIIKEOESHSEDLLIHZR

FVUD%—FRELTHDL N TV D ZEIE MR
J& 8 5L (SID : Sudden Ionospheric Disturbance) [13] (&
BREIOKEEMIETRAEL, KEICBELETEA,

K OERETT7 LT DI SN TR H 4 L B
WIXIBRFE DS BRICHERICEZE L kb & E 0KV EEE
& @ D 1% (60km~90 km) ® K& D 4y F 28/~ — K X-#
FE;1mm) Ik TAAfbah T, BEICETLE
EREmLS RV EST, 22T, mEAEFTOEKD KX
nNooT, REMBEICHERSHDEEES Mz 5
30 MHZzD B H ORFEICHROEERNFK AL ET,

EHERBAMBETIHSE O ER 7O EWR 505
TThHH2OTEBOBHEOE TEELE T BB
SHEBHZENFEAELET[14],

KE» b Ens K&l okt sh s
HWENHENO T, BWNSRTZLTOB+E2RIIL F
T BEMHENDRVWEEOR T#IC X DEMHIERIC
i@k%ﬂi%%’ﬁ@i? Z T, REMETH

S EE S EBERE O B MK < 72 B AR R O - fE sk
MBI & LD B %@?57727/\7‘”75@%&
LGPSHEBEDOBES O B2 RIFLEJ[15],

6. HLHx
A ETIE, EBHTLMEBERTABEEGT2HELE L
THHABLOEHEOER ZHH L E Lz,
ToNT )T =R — LRI RIEBR O %
MTHRT MUVRT Y VIIAFETEL, ff BH T O
B ELRFILET, WEETOEHNEL T 5
KEALITHAMBHORBER IR, X7 bVRT v
YALEVWD RN ARERORBEOEALLTEL, £

BOBMBFNERNTLIHECEFEZTNLETNO R L E
REbETEZLET,
ZOEHICL T, KO 7 7 X~ DIREIXRATH 72

OB THDLNT MUVERT vy LEBENMTLT
Fff cx 4, KBEITHEICHEL CRK 2 EET
LR ERELET, MER TR O BRI CEBEL
FEIHICEIERESHY TS, ToHERT %
GlemnNERERE 2D, MBEKEERLET,

KBEPBEIESLEREO Y I 2 b —v 3 v 21T
SBRICHIR SO BRFICBVWTEZICARIEE W TT,

X W
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