
¥ 

Memoirs of the Kakioka Magn.etic Observatory Vol. 17 No. 2 1978 

Contamination Effect of 01 Component on the Anomalous 

Seasonal Change of M2 Component in the Lunar Daily 

Geomagnetic Variations at Kakioka， Memambetsu 
and Kanoya， Japan， 1958-1973 

by 

Masanori SHIRAKI 

Abstrad 

Frequenci回 ofthe harmonic ∞nstitue凶 ofM2 and 01∞mpone附 inthe 
lunar daily geoma伊 eticvariations differ by an amount corr鎚 pondingto only one 
cycle per year. 白 nsequent1y，M2 component determined for the seasonal sub-
division contains a portion of 01 component. Therefore， we evaluate here the 
contamination effect of 01∞mponent on the槌邸onalchange of M2 component 
at three Japanese observatories， which was found in a previous pap町 (Shiraki，1977) 
to be strikingly anomalous. However， in conclusion， it is shown由atthe anoma1ous 
seasonal change of M2∞mponent is not回出edby the contamination effect of 01 

component. 

1. IntroductioD 

The lunar daily geomagnetic variation L has been extensively inv鎚 tigatedby 

many r，凶earchworkers (Chapman and Bartels， 1940; Ma句協hita，1967 and others). 

But almωt all of the works has practically dealt with the main lunar semidiurnal 

component， M2' in the tide generating po旬ntial. Besides it there釘 ea few 0血er

componen包 whoseamplitude are not insignificant comp訂 'edwi血 thatof M2 component. 

Among them 01 component is the main lunar diurnal ∞mpone凶 andis the se∞nd 

l訂 g白 tone in the potential; it has an amplitude of about one half路 largeぉ仕lat

of M2 component. According to Doodson (1922)， the forms of由eM2 and 01 com-

ponen匂 in由epotential are written by， 

M2=0. 90812 cos2tt sin (2/-25+ 2h) 

01=0.37689 sin 2tt sin (t-2s+h) 

( 1 ) 

(2) 

where t is the local mean solar time， s is the longitude of the mean moon， h is the 

longitude of the mean sun and o is. the geographic latitude. 
Atmospheric tidal motions caused by the above componen臼 inthe potential 

produce transient gωmagnetic variations， L(M2) and L(OI)， by the dynamo action in 
the ionosphere. B民 auseof the multiplication of the time dependent tidal motion and 

time dependent ionospheric∞nductivity， time dependency of L(M2) and L(Ol> is 
described錨 follows(Chapman and Bartels， 1940; Schneider， 1963; Winch， 1970): 
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L(Mz)=ILn=Iln sin (nt-2s+2h+ん (3) 

L(Ol) =IL'n = Il'n sin (nt-2s+h+A'n) (4) 

In these two expressions出earguments of the n-血 hannonicconstituent for M2 and 

01 components differ by on1y h. This amount corresponds to one cycle per year. 

Therefore， L(M2) and L(Ol) determined for the s伺 sonalsubdivision contain a portion 

of each other (Schneider， 1963; Winch， 1970). 
By the way， L(M2) at three Japanese observatories， Kakioka， Memambetsu and 

Kanoya， was determined and discussed in a previous paper (Shiraki， 1977). In that 

paper出eseωonal change of L(M2) at these observatories was found to be strikingly 

anomalous as compared with the se邸 onalchange of solar dail y variation S at由e

same observatories or of L(M2) at other observato.ries in the wor1d. The seasona1 

change of the magnitude of S at Kakioka and other two observatories shows the 

following relation， 

S(winter)くS(equinox)くS(summer)

On the other hand， the seasonal change of L(M 2) at these observatories shows the 
following relation， 

L(equinox)くL(winter)くL(summer)

Such relations for S and L are clearly seen in Fig. 1， which shows horizonta1 vector 
diagrams derived from the daily variatiO'ns of declination and horizO'ntal intensity of 

S and L(M2) at Kakioka for three seasons. In this figure the vector diagrams of L 

refer to the epoch of new m∞n. 

As one of the caus凶 ofsuch an anomalous seasonal change of L(M2)，出e

contamination effect of L(Ol) on L(M2) could be considerable and it has been examined 

in this paper. First of all， L(Ol) has been determined using the same data as the 
previous L(M2) determination. Thereafter，出econ廿ibutionsof L(M2) and L(Ol) to 

each 0血erhave been removed applying a theory presented by Winch (1971). And 

the s伺 sonalchange of L(M2) being free from L(Ol) has been reexamined and dis-
cussed 

2. Data and analysis of L(Ol) 

Data used in this ana1ysis are the same tO' those in the previous paper (Shiraki， 
1977); hourly mean va1ues of declination (D)， horizontal intensity (H) and vertical 

intensity (Z) at three Japanese observatories， Kakioka [36014'N， 1400 l1'E] ， Memam-
betsu [43055'N， 144012'E] and Kanoya [31025'N， 130053'E] for the period 1958-
1973 (16 years). 

The rnethod of analysis is that of Chapman and Miller (1940) which was de-
veloped to detect lunar daily variations in geophysical data. Detail of the Chaprnan;. 

MiIler method as applied. to L(M2) was discussed by Tschu (1940)， Leaton， Malin and 
Finch (1962)， and Malin and Chapman. (1970). Its application to L(Ol) was discussed 

by Winch(1970) and Tarpley (1971). 

Revising a few points of the computer program used for the L(M2) determination， 
the amplitude ln' and phase An' in Eq. (4) have been computed for n= 1， 2， 3 and 4. 

/ 
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Though Winch (1970) ca1led attention to teロnsof n=O and nく0，the present analysis 
neglected them for the similarity to the analysis of L(M2). τbe vector probable error 

was also calculated in the manner d回 cribedby Ma1in and Chapman (1970). 

The data for each element at each observatory was first analysed as a whole， 
and reanalysed after subdivision according to出ese邸側 winter(J祖国ry，Febru訂 y，
November and December)， equinox (March， April， September and October) and 

summer (May， June， July and August). The results of analysis訂 'epresented in Tabl民

Table 1. The harmonic amplitude l' n and phase ).' n and the vector probable error 
p.e. of L(01) at Kakioka obtained directly from hourly mean values. Unit 
of l' n and p.e. is 0.01γand that of A'‘is degree. 

No. 01 days 1'1 P・e. A'1 1'2 p.e. A'z 1'3 p.e. A'a 1'. p.e. ，p. 

Declination east D 

all 5840 37 9 213 56 4 359 24 4 180 6 3 246 
winter 1923 53 11 2∞ 99 8 312 48 6 146 14 4 309 
equ1DOX 1951 34 17 2卯 54 10 126 31 6 320 16 5 189 
summer 1966 50 14 192 131 9 10 57 7 186 3 4 293 

Horizontal intensity H 
all 5843 20 11 207 24 7 123 10 5 304 8 3 308 
winter 1923 105 23 205 99 12 33 45 8 197 16 6 23 
eqU1DOX 1952 58 21 60 30 14 223 14 7 49 13 5 312 
summer 1968 35 26 287 99 8 165 54 4 335 17 4 240 

Vertical intensity Z 
a11 5839 52 5 321 32 3 144 18 3 312 3 2 358 
winter 1923 59 10 324 80 7 148 31 5 258 13 4 58 
eqU1DOX 1949 23 9 354 27 6 256 14 4 84 9 3 330 
summer 1967 78 10 311 40 6 93 46 4 329 7 4 232 

Table 2. The harmonic amdlitude l' n and phase A' n and the vector probable error 
p.e. of L(OI) at Memambetsu obtained directly from hourly mean values. 
Unit of I'n and p.e. is 0.01γand that of A' n is degree. 

¥ 
No. 01 days 1'1 p.e. A'1 1'2 p.e. A'2 1'3 p.e. A'a 1'. p.e. A'. 

Dec1ination east D 
a11 5827 31 10 210 48 4 6 21 4 191 5 3 214 
winter 1919 44 12 194 99 9 322 43 7 156 13 5 341 
equ1DOX 1947 15 18 288 53 11 128 30 6 317 18 5 188 
summer 1961 42 16 208 101 10 19 44 6 1卯 651見

Horizontal intensity H 

all 5826 34 10 248 37 6 124 21 5 299 4 3 286 
winter 1921 92 20 216 78 12 51 34 9 204 15 6 30 
eqU1nox 1944 39 22 59 28 13 233 9 8 27 13 6 304 
summer 1961 73 28 281 107 11 149 68 5 319 19 5 201 

Vertical intensity Z 
all 5824 45 3 284 16 2 135 11 2 298 3 1 103 
winter 1919 51 4 303 48 3 174 17 2 291 8 2 103 
equ1DOX 1945 37 6 265 13 4 258 7 3 64 2 2 303 
summer 19ω 50 6 279 44 4 70 21 3 289 4 3 113 
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Table 3. The harmonic amplitude l' n and phase .V n and the vector probable error p.e. 
of L(O.) at Kanoya obtained directly from hourly mean values. Unit of I'n 
and p.e. is 0.01γand that of }，/ n is degree. 

No. 01 d，のs 1'1 P・e. )/1 1'2 p.e. 1'2 1'3 p.e. 1'3 1'. p.e. 1'. 

Declination east D 
all 5833 34 6 210 70 5 4 31 4 189 7 3 241 
winter 1919 41 11 204 117 8 326 ω6  145 19 5 294 
equmox 1950 34 16 298 ω10 125 40 8 329 19 6 202 
summer 1964 ω14 182 147 10 10 81 7 199 8 5 84 

Horizontal intensity H 
all 5835 15 13 208 14 8 119 5 5 336 9 4 329 
winter 1922 105 28 218 105 11 54 42 8 212 10 6 45 
equlDox 1949 61 23 55 30 16 231 20 7 63 11 6 339 
summer 1964 7 25 298 64 10 201 39 4 357 17 5 288 

Vertical intensity Z 
all 5835 36 6 346 20 4 123 11 3 293 6 2 330 
winter 1920 29 14 356 63 6 88 28 5 229 10 4 18 
equmox 1950 36 10 18 29 8 224 18 6 58 7 2 303 
summer 1965 54 9 322 17 5 149 33 4 309 6 2 291 

1・3.The unit of amplitude and v回 torprobable error in these tables is 0.01 r and 
that of phase is degree. The original data for D are expressed in angular ineasure 

west， but the results in the tables are converted into r east (see Shir~i， 1977). 

The amplitude is considered to be significant at the five per，白川 levelwhen it 

exc偲 ds2.08 times its vector probable error (Leaton et a1.， 1962). From this view-

point all but 26 of 144 harmonics .in Tables 1・3訂 esignificant. This proportion of 

signi1icance (82 %) is close to出atfor the results of L(M2) (86%). 

3. Annual m，制mres曲。fL(OI) 

It is evldent from Eqs. (3) and (4) that the annual mean result for L(Ol)， which 
corresponds to“叫1"in Tables 1・3，is fr，回 fromL(M2) because L(M2) is averaged out 

for the determination of L(Ol) from data血atcover entire yeぽ・Therefore，the pre-
dominant term of the annual mean result for L(Ol) is ex戸cted10 be Ll， based on 
the ionospheric dynamo theory (T訂 pley，1971). However，~' is the most predominant 
term for all casωof D and H except U (H) at Kanoya (11' is greater than M for H 

at Kanoya， but the both are insigni1icant at the 1ive percent level). This fact may be 

explained by血e1訂 'gese錨 onalchange of L(M2) which may not be always averaged 
out when the annual mean of L(Ol) is calcula句d.τ'hispoint will be discussed again 
in the section 5. 

τne amplitud目。fLn' of Z decr伺 sewith increasing harmonics at all three ob-

servatories and all harmonics but one (Ll at Kakioka) are signi1icant. It seems that 

L(Od of Z at these observatories obeys the phase law which is ex戸:ctedfrom the 

ionospheric dynamo theory. Therefore， the main cause of L(Ol) for Z at these ob-

servatories may not be the oceanic origin but the ionospheric origin， though Tarpley 
(1971) concluded it to be the oceanic origin. 

.' 
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4. Removal of the contamination of L(M2)針。m L(Ol) for血.er筒叫tof se街。naI

subdiv説。n， and吋ceve脂a

ExplicitIy L(M2) and L(01) are not free from each other when they are determined 

from data that are divided into seasons. However， Winch (1971) presented a thωη 

to remove the contamination from each other based on some assumptions. Here we 

apply this出eoryto our results of L(M2) and L(OI)' In吐血 applicationour data are 

clivided into seasons by caIendar months，出oughthe data in出etheory are divided 

by the season code defined from h. Such a difference may not bring serious errors. 

If C*m and C本M represent vectors of L(M2) and L(OI) obtained from data， re・
spectively， and if Cm and CM reprl白 en，tvectors of L(M2) and L(Ol)仕切 fromthe 

mutua1 contamination， rl回 pectively，then the relations among th白 evectors are given 

by Winch (1971): 

Table 4. The harmonic amplitude and phase and the vector probable error of L(M2) and 

L(OI) at Kakioka being removed the contamination of each 0由er.Unit of amp1i-
tude and vector probable error is 0.01γand也atof phase is degree. 

L(M2) 

11 p.e. AI 

Declination east D 

all 69 22 101 
winter 46 45 155 
summer 137 57 75 

Horizontal intensity H 

all 67 48 239 
winter 140 106 294 
summer 138 130 206 

Vertical intensity Z 

all 25 18 195 
winter 22 41 72 

summer 44 40 209 

L(OI) 

1'1 p.e. A'I 

Declination east D 
al1 33 22 280 
winter 79 46 225 
summer 67 S8 352 

Horizontal intensity H 
al1 46 48 106 
winter 31 10S 98 
summer 85 125 140 

Vertical intensity Z 
al1 35 17 318 
winter 45 42 310 
summer 41 40 309 

12 p.e. A2 

131 14 299 
165 30 9 
281 37 267 

94 21 67 
154 55 103 
132 55 30 

34 12 316 
71 30 215 
105 28 2 

1'2 p.e. A'2 

47 14 147 
S5 32 78 
104 37 194 

36 23 227 
31 53 191 
55 49 251 

22 12 266 
22 30 169 
50 27 298 

13 p.e. A3 

63 11 113 
72 21 210 
156 31 92 

65 12 244 
81 31 262 
74 26 243 

47 8 258 
54 20 317 
76 19 237 

1'3 p.e. A's 

31 11 358 
16 22 280 
75 31 26 

8 12 349 
25 32 350 
15 24 222 

7 8 101 
18 20 33 
22 19 189 

1， p.e. A4 

20 8 323 
29 15 58 
44 22 319 

11 11 92 
24 24 122 
9 28 46 

11 7 86 
20 16 152 
19 19 66 

1'， p.e. A'， 

21 8 222 
15 16 193 
39 21 248 

13 11 282 
8 24 276 
19 26 263 

10 7 320 
6 15 297 
14 18 324 
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Table 5. The harmonic amplitude and phase and the vector probable error of L(M2) and 
L(Ol) at Memambetsu being removed the contamination of each other. Unit of 
amplitude and vector probable error is 0.01γand that of phase is degree. 

L(M2) 

11 P・e. A1 12 p.e. A2 13 p.e. Aa 14 p.e. A4 

Dec1ination east D 

all 71 27 108 100 17 306 48 12 111 13 9 323 
winter 30 56 141 142 34 22 61 26 230 38 19 73 
summer 130 68 83 241 42 267 143 29 90 41 24 301 

Horizontal intensity H 
all 73 46 222 83 22 58 77 14 239 16 13 74 
winter 109 90 3∞ 120 52 116 67 37 263 18 28 130 
summer 162 130 198 160 56 21 111 29 236 26 33 55 

Vertical intensity Z 
a11 10 10 124 37 7 319 17 5 236 3 4 86 
winter 40 18 78 48 12 249 23 9 343 10 8 188 
summer 5 26 167 72 18 354 42 13 210 9 10 65 

L(OI) 

1'1 p.e. A'l 1'2 p.e. A'2 1'3 p.e. A'3 1'. p.e. A'. 

Declination east (D) 
all 19 27 289 47 15 151 34 12 359 25 9 205 
winter 63 55 212 34 35 79 8 27 327 20 21 190 
summer 72 69 356 102 43 185 76 28 18 40 23 221 

Horizontal intensity H 
a11 32 45 119 33 22 234 6 14 262 11 13 296 
winter 14 88 133 27 52 189 25 38 346 6 28 312 
summer 72 127 144 55 54 257 39 28 202 15 30 283 

Vertical intensity Z 
a11 43 9 270 11 7 298 15 5 120 3 4 3 
winter 45 18 263 8 12 172 7 9 23 2 8 2 
summer 46 26 279 31 18 324 18 13 166 6 10 18 

Cmw=(C*mw-C*Mω • d)j{1 -d・め (5) 

CMω=  (C*Mω -C*mω • ii)j(1 -d・め (6) 

Cme"=C*me (7) 

CMe= C*ltfe ( 8 ) 

Cm'=(C*m'+C*Ms • d)j{1 -d・め (9) 

CMS=(C*MS+C*ms・めj(1-d・d) (10) 

where d=0.21651+i・0.80801and 1I=0.21651-i・0.80801.
The upper suffix白 W，e， s denote (northem) winter， equinox and (northern) summer， 
respωtively. Further， the probable errors associated ωvectors Cm and CM， which 
are denoted as PIIl and PM， respect.ively， are calculated by， 

pm= (p*m2+d.li.p*Mザ12j(1-d・d) (11) 

ρM={p*ltf2+d・2・p*mザ/2j(1-d・ゐ (12) 

" 
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Table 6. The harmonic amplitude and phase and the vector probab1e error of L(M2) and 
L(Ot) at Kanoya being removed the contamination of each other. Unit of ampli-
tude and vector probable error is 0.01γand出atof phase is degree. 

L(M2) 

11 p.e. A1 1.. p.e. A. 12 p.e. A2 13 p.e. A3 

Declination east D 

al1 79 23 95 
winter 65 47 146 
summer 154 61 71 

Horizontal intensity H 
a11 46 51 268 
winter 136 124 308 
summer 95 132 213 

Vertical intensity Z 
al1 42 22 175 
winter 37 64 163 
summer 45 41 170 

L(Ol) 

125 16 300 
181 32 17 
297 42 267 

65 23 96 
145 52 122 
84 62 38 

今
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79 12 119 
91 24 206 
181 31 99 

59 13 262 
88 33 280 
59 29 256 

33 9 222 
47 22 297 
64 22 192 

24 9 326 
25 18 39 
43 25 334 

7 11 95 
16 24 151 
14 30 52 

10 7 30 
14 16 130 
22 18 30 

1'1 p.e. ;"1 1'.. p.e. ;". 1'2 p.e. ;"2 1'3 p.e. ;"3 

Oeclination east D 

al1 38 22 282 
winter 88 47 231 
summer 69 62 350 

Horizontal intensity H 
all 42 52 104 
winter 29 123 115 
summer 73 126 140 

Vertical intensity Z 
a11 35 22 348 
winter 43 63 310 
summer 39 40 5 

48 15 142 
65 32 75 
102 42 195 

今
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22 12 248 
6 31 124 

46 25 270 

33 12 354 
23 24 274 
71 31 29 

13 13 37 
32 33 16 
11 27 197 

15 9 67 
13 22 25 
22 21 1∞ 

18 9 230 
11 20 210 
28 24 257 

15 11 314 
7 24 300 
26 27 307 

13 7 305 
7 16 296 
24 16 309 

¥whe re  p*Mm and p*mM are vector probable errors for C*m and c*y， respectively. These 
two equations are app1icable for both winter and summer. C*mw， C*mt， C*ms and their 

vector probable errors are given in Tables 2L， 3L and 4L in the previous paper and 

C*yW， c*yt， c*yS and their vector probable errors are given in Tables 1・3in the 

present paper. 

The mutual contamination is removed for winter and summer using above equ-

ations and the results are given in Tables 4・6.For equinox bo血 L(M2)and L(Ot) are 

free from contamination of each other as clearly seen in Eqs. (7) and (8). Comparing 

the contaminated resuIts with the decontaminated ones after removal of the contami-

nation from each other， the amplitude of the former has a tendency to be smaller for 

L(M2) and larger for L(OI) than that of the latter. For both cases the decontaminated 

results indicate the loss of precision as noted by Winch (1971). Vector probable errors 

for decontaminated results are about 4--5 times as large as those for contaminated 

results. Consequently， the significant harmonics of the decontaminated resuits for 
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L(Ol) are only seven out of 72 determinations and those for L(M2) are about one ha1f 

of all determinations. 

Though the present decontaminated result is statistically much inferior to the 

previoωcontaminated one，出eseωon叫 changeof L(M2) for the decontaminated r凶 ult

is evaluated in the same manner of the previous paper. The ratio of seasonal range 

10 annual ml伺 nrange (annua1 mean result of L(M2) is a1so removed the eff，回tof也e

回路onalchange of L(Ol)-see回 ction5)紅 eca1culated for each of three elements and 
three observatories.τhe range is given by 

y 

w 

e 

s 

R(L(M2))=2~ ln・
n=l 

KAKIOKA 
s 

♀巡〉

c量b

cb 

L 

《込.

抱く~

℃芝二う 、
~~ Hl.2: 

(13) 

Fig. 1. Horizontal vector diagrarns derived from D and H for S and L(M2) at Kakioka. The 
numbers along the curve show the local solar time or local lunar time. The epoch 
for L(M2) is new moon. 

/ 
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τne weighted means from a11 ratios are 1.26::!:O.08 for winter， O.84::!:O.03 for equinox 
and 2.09::!:O.10 for summer. These values are not so different from those of the con-

taminated r回 ult(1.55::!:O.03 for winter， 1.18::!:O.04 for eq凶noxand 1.96::!:O.04 for 

summer) and their relation as to the magniωde among seasons is the same to the 

relation for the result not removed the' contamination. Fig. 2 shows vector diagrams 

of the decontaminated r，回ult，corresponcting to出oseof血econtaminated one in Fig. 1. 

It is c1ear也atthe seasonal change of L(M2) in Fig. 2 is similar to血atin Fig. 1. The 
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Fig. 2. 
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HorizoD旬1v田tordiagrams derived Fig. 3. 
from D and H for L(M2) at Kaki-
oka being removed the contamina-
tion of L(OI). The numbers along 
the curve show the local lunar 
time. The epoch is new moon. 

KAKIOKA 
L(O， ) 
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6~、z
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Aラ
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o 

Horizonta1 vector diagrams derived 
from D and H for L(Ol) at Kaki-
oka being removed the contamina-
lion of L(M2). The numbers alon9 
the curve show the local lunar 
time. The epoch is that when 
28-11=0. 
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anomalous seasonal chaoge is rather amplified for the decontaminated result. In 

conclusion， the contribution of L(Ol) to L(M2) is oot the cause of the anoma1ous 

seasonal change of L(M2) at the three Japanese observatories. 

Fig. 3 shows the horizontal vector diagrams of L(Ol) at Kakioka for the epoch 

when 2s-h=0. Comparing it with Fig. 2， 1t is clear由atthe magnitude of L(Ol) is 

much sma1ler than that of L(M2)' Taking a1so the loss of significance into consideration， 

the result obtained directly from data may be suffi.cient for the study of L(M2)， when 
the L(M2) and L(Ot) are determined in such a precisionぉ theprevious and prl白 ent

results. 

s. Removal of the contamination of s儲 sonalchar唱;eof L(M2) 針。m annual mean 

L(OI)， and vice versa 

The theory prωented by Winch is that the annual mean result of L(M2) and 

L(Ol) are quite free from contamination of each other. However， using equations in 
the previous section， the annual mean vectors of L(M2) and L(Ot) are derived as 

follows， 

CmrJ=CキmrJ+(CMS一CMω)・d/3

CMTI = C*MrI + (CmS-Cmω)・d/3

(14) 

(15) 

where suffix y denotes the annual mean vector. Explicitly these results are ∞n-

taminated by the seasonal change of each other. This is because the L(M2) and L(Ol) 

are not constant throughout血eyear， though Winch assumed them to be constant. 
The vector probable errors for Cmrl and CM1J are ca1culated by 

pm7J = [p* mTl2 + (pMS2 + pyW2)d・Ilj9]1/2 (16) 

pyTl = [p* MTl2 + (pmS2 + pmω2)d・d/9]1/2 (17) 

Using the results obtained in the preVlious section， the corrected an.nual mean results 
of L(M2) and L(Ol) and their vector probable errors are calculated by the above 
equations and are given in the“ぽ， raws in Tables 4-6. 

The predominance of 4' in L(Ot) for D and H seen in Tables 1-3 is somewhat 

but not sufficiently improved. This is because the thωry is not yet complete. The 

theory does not 凶cethe asymmetry of the annual change of L(M2) and L(Ol) in'ω 
consideration， though such an asymmetry for L(M2) is really seen at Kakioka 

and the other two observatories (Shiraki， 1978). However， further discussions seem 
overelaborate until the more precise determination of L(M2) and L(Ol) are obtained. 

It is noted here白atthe range of the annual mean L(M 2) ca1culated in也e
previous section is obtained from the corrected L(M2) in Tables 4-6. And the annual 

mean vector diagrams of L(M2) and L(Ot) in Figs. 2 and 3， respectively，訂'ealso 

derived from the corrected ones. 

/ 
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柿岡，女満別および鹿屋の地磁気太陰日変化の M2 成

分にみられる異常季節変化に対する 01 成分の影響

白木正規

概要

地磁気太陰日変化の M2成分と 01成分の調和項の周期は， 1年周期に相当する量だけ

異っている。このため，季節に分けて解析された M2成分の変化には，01 成分の変化の

一部が含まれている。それゆえ，この論文では，先の論文 (Shiraki，1977)で示された M2

成分の異常な季節変化に対する 01成分の影響を評価し，M2成分の異常季節変化の原因は，

01成分の影響によるものでないことを示す。


