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IPS (interplanetary scintillation) is a phenomenon in which radio waves from radio sources are scattered by solar wind
plasma. IPS observations have the advantage of providing information on the solar wind over a wide area in a relatively short
period because they include information on solar wind velocity and density fluctuation. The g-value, an index of electron
density fluctuation obtained from IPS observations, is particularly useful for detecting solar wind disturbances, and we are
currently conducting basic research on its application to space weather forecasting. Here, g-value is the normalization of the
IPS intensity observed daily for each radio source to the average IPS intensity that changes with the solar elongation angle,
and it is an index to evaluate the increase or decrease of solar wind density fluctuations along the line of sight. As solar wind
disturbances pass through the line of sight, they appear as an increase in g-value. In a previous study, the correlation between
g-value and the magnetospheric disturbance index Ap obtained from IPS observations at 81 MHz in Cambridge during 1990-
1992 was studied. The results show a slightly better correlation coefficient between g-value calculated to the east of the Sun
and Ap, which is comparable to the correlation coefficient with the Space Environment Service Center (SESC) Ap prediction.
However, it has been pointed out that IPS data may show higher correlations during periods of low solar activity, as they are
better suited to predict disturbances arising from co-rotating structures (Lucek et al, 1996).

In this study, we analyze g-value data obtained from IPS observations by ISEE at Nagoya University for the period 1997-
2020 and compare them with solar wind data near Earth orbit. The solar wind data used in this study are daily averaged
proton density and bulk velocity data from OMNI (https://spdf.gsfc.nasa.gov/pub/data/omni/low_res_omni/omni_m_daily.dat).
ISEE g-value data are obtained from multiple radio sources each day, so daily mean, maximum, and minimum values were
calculated for the entire sky, east of the Sun, and west of the Sun, respectively. The OMNI data were then shifted with respect
to the g-values by & 7 days, for a total of 15 days, and their correlations were examined. In order to evaluate the solar activity
cycle dependence, the analysis was performed separately for two solar activity cycles (SC23 and SC24). First, in comparison
with the density data in SC23, the largest positive correlation was found with OMNI leading by 0 day. The maximum and
minimum values show a similar trend, but there is a large variation. A similar comparison between east and west of the sun
showed the same trend, but the west showed more variation in correlation. In the east, the maximum of the positive correlation
was shifted to 1 day, and the change in correlation was less clear. Then, for the velocity data, the correlation became negative
with OMNI leading by -2 days, followed by a maximum positive correlation on 1 day. A similar analysis was performed for
SC24, which showed a slight trend similar to that of SC23, but little correlation. From the present analysis, we can’t confirm
that the correlation coefficients are better when only the east side is used, as reported by Lucek et al. (1996). However, it
should be noted that the correlation coefficient of the present results is very small. We plan to examine the periodicity from
the Fourier analysis in the future.

Reference: Lucek et al, Ann. Geophysicae 14, 139-148 (1996) (issue 2) “The use of various interplanetary scintillation
indices within geomagnetic forecasts”

IPS (interplanetary scintillation) ¥ i&, B KED 5 DB KGE T 7 X< ko> THELEN B HRTH 3, # LT
BHS 2 eoEEF e LTHN S D, H Lo KIGEDEREF S Z &M TE D, IPS Bl 7 — X IEKGEGEE, HE
BHEOBERE ST, HBAEREICAFHH O KGR ERZIIG T 2 A TELZ L W FEMNDH 5, FHT IPS Bl
HH o7 oM 2B FEEEELOREETDH % g-value 13, KGEEELOMNCBEWTHEMTH D, BfE, FLBZFHRKIT
WA T 2720 ORBAFEEIToTWD, 2T g-value 213, BRI 2 I2H 2 BIHIX N7z IPS OIRE % KRGHESE
 HIZELT B IPS BEE O FIGEICH U THEL L7z d O T, SRR - 72 KA ERE & ¥ O ffi$ 2 i
5, KIGEBELRMREE®EST 2 2. g-value DML 72 o THN B, FATHZETIX 1990~1992 FED T > TV v I
B1F % 81MHz T?D IPS Bl 515 57z g-value & BEKUEEELIEE Ap DMHBIICOWTIFZEAfTON TV S, ZDRIR
. HElDOAD g-value ¥ Ap DHHBIREIZPRPR L 220, ZHUIFHERE Y — Y A+ > & — (SESC) @ Ap Tl D
MR FRRETH o7, Lo L, IPS 77— X3 HEHEAEED ST 2 BE 2 THT 201X DEL TWE 0. K5
TEHDMECIFNC X b SOHBE 2RI Af et fsfis T s (Lucek et al, 1996),

AWFZE TR R O 1Bk T O KRG EEEL & g-value DHHBIZ N 5 7212 1997 22 5 2020 F £ TOMEICHEREKR
2 ISEE @ IP S#HlIA 5HUS L7 g-value 7 — X 2 fift L. HIBREEN L O KRG EBH 7 — & & IR L 72o ARBFFETHW
7= K38 7 — 2 1% OMNI (https://spdf.gsfc.nasa.gov/pub/data/omni/low_res_omni/omni_m_daily.dat) @71 k VEE, N



NZHED | HFETH %, ISEE D g-value 7 — X I3 HEROBHE LKL HF 6N E720, HIZ LD - &K -
BMEE 2R, KEOHEM, PEHlZAZNTEE L, HWT OMNI F— X % g-value I L THfS %2+ 7 HE., &3
15 HiE3 6 L. 2 2h o, BB, KEEBERKREE 2 iHlis 2 720, 2 DOKGIEEE (SC23. 24)
WKAT T 2iTo 720 3. SC23 B ZHEEF— X L OLBTIX, MHEDTIH 0 HOBGEITHRD K EZIEDOMHE
DBRONTz, BAME, RMEZFEREZERSD 2 DHDOD, IE5O0XRKREWV, KBEOHRAETRMRHEZT 2, FUHE
M23AH BT, PIHBEOZS LD KREL TV, BIZIEOHBEORAN 1 HEICTNIATED, RBH»DOHM
BOZE- =D L idtieh oz, MOWTHEEF —XIZoVWTiE, -2 HCHEPNEOME Y b, Z0% 1 Highld
TIEOMHBDRAKMEIZIR 57z, FIMRICHETHIER ST 2 2. BELFME EOAEo 2D & LHENAL N, SC24
WZOWT & RIRER IR 1T o 720 SC23 AR MEANIZ DT NICH SN DD, 1L A CHBEZ D - 72, S REIOENT
& D, Luceketal. (1996) DHDADIEEEH T2 L HBERBP R 5 2 2R T 2 Z L IR TEd o7z, L
L. SR OEROMHBEREBIIIER TN I W LICHE T A2RENRD 5, 5%, 7— V) i@ X b Ao 2175 T
TH 5,

2 XHK © Lucek et al, Ann. Geophysicae 14, 139-148 (1996) (issue 2) “The use of various interplanetary scintillation
indices within geomagnetic forecasts”



