Relationship between
amplitude of geomagnetic sudden commencement
and
solar wind dynamic pressure variation
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Historically largest geomagnetic sudden commencement (SC)

since 1868 T. Araki
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electron E > 2.5 Mev
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A H (amplitude) 202 nT
AT (rise time) 28 sec
A Tw (pulse width) = 88 sec

How large is the largest SC?
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IAGA Bulletin No.33, 1973 Mayaud, P.N., A hundred year series of geomagnetic data 1868-1967
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AH = a-A(Pi)"’ = fra<k =[(Paz)" - (Pa:)"’ ]

f: induction effect of the earth (1.5)
a.: solar wind-magnetosphere interaction (1-2) )
k : experimentally determined linear coefficient [Siscoe et al, 1968]
Table 1 Values of k [ x10*aT/dyne®®/em |
Present analysis [Araki et al., 1993]
Dy :1979-81 11.8
nighttime (22-02LT) H
Fredericksburg :1979-80 11.6
San Juan :1979-81 10.7
Memambetsu :1979-81 11.1
Past Analyses
Mead [1964]  theory(elastic interaction) 174
Siscoe et al. [1968) 13 SIs 9.0 £ 2.0
12 quiet days nighttime average 89129
Ogilvie et al, [1968] 9 SCs 114115
Verzariu et al. [1972] 19 hourly Dy 18.4
Su and Konradi [1975] 36 hourly Dy 22.6
Burton et al. [1975) 3 SCs 10.5
Smith et al. [1986] 22 SCs 14
Lepping et al. (1987]  9SCs 8.5
Roussell et al. [1992] 18 SIs at 4 stations average 11.0
noon 12.0
midnight 8.0

[Araki et al.; 1993]

a=fa*k=15k~I5
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H-component

14h LT 1979 ( Hourly values )
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Amplitude : nT (3 hr running mean)
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LT Variation of SC Amplitude (H-comp.)

Observation : 1957-2003 Calculation [Kikuchi et al.. 2001] :
Memanbetsu ) — h DPmi - current system
75 @ni Summer| o Lat.=35
(nT) [ May, Jun,|Jul — MMB ’ ‘
— Ave » i
IUE 4
50 I

DPmi = DRni (1¢) +DPnmi (FAC)

25 i / —
/DL=28nTI

o
-

[ T \l" ]
‘ N\ fFAC+iC fFAC ] /
: / 1 12h

b _h’j:
° o 8 16 24 ; 1 \-/ . ] Magnetosphere lonosphere
[AV=262kV] o 8 16 24
Local Time LAN=10Ne ..
[ large seasonal/LT variation]
(52‘) L NOV, Dec/ Jan —MMB
n n T T T * 0 .
I —Ave 20 Winter| Lat.=35 deg - -
_ Ave || TDEwWi deg; Dmi=DL(MC) + DPmi(FAC) + DPmi(IC
A )
0P ™ —J
25 L/\ DPmi=|DPni (1) +DPni[(FAC) /4 ’I" “.[E/ ﬂ
r - F—FAC+IC 7 = 0
1 DL=18nTl i FAC
0 0 8 16 24 0 8 16 24

[AV=111kV] Local Time MV:W‘.”“” 4h - 6h LT
[Araki et al., 2009]




@ InT/(nPa)**0.5]

&

40 Yap(0. 4)

- @ [nT/(nPa)**0.5] = AH(SC) / A(Pd**0.5) 1996-2010

-

Oki(16.5)  Kak(27.1)

] M|

2 00 12 00 12 00 12 0
Local Time

- -
-

-
-
-
- —— il - - -

(Shinbori)
[ 2brav, 2brrunning av. KAK: 6946 OKI: 4014 GAM: 6106 YAP: 3868 |



Normalized
amplitude
at 6h LT

40.3.24
AH>273nT
v
163nT
91.3.24
AH=201nT
162nT
61.11.13
AH=220nT

y

145nT

Amplitude [nT])

40

L
[

Fea
[

[
i

SCIH) Kakioka 1924-2012

{(3hr running average)

6 12 13

Local Time

24

2040

[
Ln
i

1040

Ln
_

Occurrence Frequency



Dynamic Pressure (nPa)
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: dynamic pressure bihind shock

Pd2 (nPa)
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