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By J. BARTELS

1. Preservation of the standard of K ,

The collaboretion of an observatory in the K - scheme ie completed with the
communication of the monthly tables for K , end the data on sudden commencements
and solar flere-effects, The conversion of K into Ke does not involve any ed-
9 ditionsl labor for the obeervatory, eince it will be done at & centrel office. It
may even be advieable that those cbservers who have to scale ¥ regularly, might
better refrain from taking cognizsnce of the conversion-tsbles for their own sta-
tione, in order to avoid all denger of unconscious influences on their scaling
practice, especially with regard to the lower gredes of K , from O to about 3,

A change in the scaling practice, even if it were an improvement in the di-
rection of the original conception of K , should never be mede without an ur-
gent resson, and, before all, without & definite snnouncement, For the 11 Kp =~
obaservatories, in perticular, & chenge would mean thet their K - indices could
no longer be used for Ep , In order to safeguard the standard of sceling, every
obaerver scaling K should heve & proxy who is fully informed end eble to scale
K 1in exactly the ssme menner,

At every station, there ie & cheracteristic diurnal veriation of megnetic
sctivity, chenging somewhat with the season. In Burope, for instence, the evening
hours sre more frequently and more intensely disturbed than the morning houre,
This is the first (natural) cause for a corresponding diurnal variation in the
frequencies of K , affecting all grades from K = Q to E =9,

In addition, the practical difficulty of eliminating the non-K-veriations
(Sq and L) provides & possibility for a second (personsl) ceuse of diurnal va-
riation in E-frequencies, most marked in the lower degrees of K (=0, 1, or
2 ), stronger in dsy-time, and most suppressed in the indices scaled by skilled
and experienced observers,

Both osuses combine to determine the cbserved diurnal variation in the fre-

1 and J:d of K &8s P! in I.{ from long series,

3. Meaning of Es ,

If stations scaling K-indices were densely and evenly distributed over the
r globe, 1t would be easy to derive a significant world-wide aversge for K , The
well-known deficiencies in the net of observatories, with respect both to lati-
tude as with longitude, prohibit such & simple course; every ordinary average
for existing etstions would be bisssed,

Therefore, a stendardizing process was developed , to &saign, to esch K ,
a standardized index Ks , While K is one of the integers 0 to 9, Es is
given in thirds, as follows: If, at the outset, Ks is conceived ss & contimous
variable between 0.0 end 9.0 , the intervel (esy) 1.5 to 2.5 is divided
equally into thirds, designated by 2- , 20 , &nd 2+ ; use of such thirde was
mede by J.M.Stegg, for aurorsl intensity figures, in "British Polar Year Expedi-
tion, Port Rae, Vol,I", pp.252 f, (London, Royal Society, 1937), The symbols Oo
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APPENDIX B - THE STANDARDIZED INDEX, Ks, AND THE PLANETARY INDEX, K,

By J. BARTELS

1., Preservation of the standard of K ,

The collaboration of an observatory in the K - scheme is completed with the
communication of the monthly tables for K , and the data on sudden commencements
and solar flare-effects. 'he conversion of K into Ks does not involve any ad-
ditional labor for the observatory, since it will be done at a central office. It
may even be advisable that those observers who have to scale K regularly, might
better refrain from taking cognizance of the conversion-tables for their own sta-
tions, in order to avoid all denger of unconscious influences on their scaling
practice, especially with regard to the lower grades of K , from O to about 3,

A change in the scaling practice, even if it were an improvement in the di-
rection of the original conception of K , should never be made without an ur-
gent reasson, and, before all, without a definite announcement, For the 11 Kp =~
observatories, in particular, a change would mean that their K - indices could
no longer be used for Kp , In order to safeguard the standard of scaling, every
observer scaling K should have a proxy who is fully informed and able to scale
K in exactly the same manner,

2. The diurnal variation of K ,

At every station, there is a characteristic diurnal variation of magnetic
activity, changing somewhat with the season, In Europe, for instance, the evening
hours are more frequently and more intensely disturbed than the morning hours,
This is the first (natural) cause for a corresponding diurnal variation in the
frequencies of K , affecting all grades from K =0Q to K = 9,

In addition, the practical difficulty of eliminating the non-K-variations
(Sq and L) provides a possibility for a second (personal) cause of diurnal va-
riation in EK-frequencies, most marked in the lower degrees of K ( =0, 1, or
2 ), stronger in day-time, and most suppressed in the indices scaled by skilled
and experienced observers,

Both causes combine to determine the observed diurnal variation in the fre-
quencies and averages of K as expréssed in averages from long series.

3., Meaning of Xs ,

If stations scaling K-indices were densely and evenly distributed over the
globe, it would be easy to derive a significant world-wide average for K ., The
well-known deficiencies in the net of observatories, with respect both to lati-
tude as with longitude, prohibit such a simple course; every ardinary average
for existing stations would be biassed,

Therefore, a standardizing process was developed , to assign, to each K ,
a standardized index Ks , While K is one of the integers 0 to 9, Ks is
given in thirds, as follows: If, at the outset, Ks 1is conceivéd ss a contimous
variable between 0,0 and 9,0 , the interval (say) 1.5 to 2.5 1is divided
equally into thirds, designated by 2- , 20 , and 2+ ; use of such thirds was
made by J.M.Stagg, for auroral intensity figures, in "British Polar Year Expedi-
tion, Fort Rae, Vol,I", pp.252 f, (London, Royal Society, 1937). The symbols Qo
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and 90 comprise only ¥6 of a full interval, namely, from 0,0 to 76, and
from (9 - ¥6) to 9,0, For convenience, working tebles give 3Ks, ranging
between O and 27 ,

4, Description of the conversion-tables.

For each station, the conversion-tables give & set of three tables, for
every one of the ordinary groups of four months, northern winter JFND , equi-
noxes MNASO , and northern summer MJJA , The average 3Ks for K = 0 is al-
ways 0, end, for K = 9 , always 27. Furthermore, no value of 3Ks is the same
for different values of K , so that a table giving Ks , or 3Ks s can be
uniquely reconverted into a table for K .

Each table has 8 columns, for the eight intervals of the Greenwich day,
called Eighths E1 to E8 , assigning values of 3Ks to every -K =0 to 9,

The standardization process yields, for each K , two limits for 3Ks .,
Example: Wingst JFND, Eighth E2 ( = 03..,06 GMT): a K = 1 corresponds to
3ks between 2 and 6 ( or Ks between 1~ and 20). Usually, the conver-
sion table lists nothing but the central value 3Ks =4 ( or Ks = 1+), 1f,
however, the interval between the limits for 3Ks is big, exceeding 4
(for K=1)or 5 (for X=2, 3,4, 8nd 9 ), the centrel value for
3Ks- is enclosed in & circle, and the limits for 3Ks are entered at the right,
immediately above and below the centrel value for 3Ks . Thus, in the conversion-
table for Ierwick, MJJA, E3, K =2 may be 3Ks = 4 to 9, central value 7 3
etc, The limits for 3Ks are the wider, the more frequently that value of K
occurs at that stetion; for instance, Witteveen MJJA E3 gives K = 1 relative-
ly often, with limits 3Ks =1 to 7. - For K =5 to 8, it was not considered
necessary to give more than the central values for 3Ks .

5. ‘''he derivation of the conversion-tables.

The principle of the standardization process, using the assimilation of
frequencies, has been introduced elsewhere ( Trans.Washington Assembly IATME,
Bull.Nr.11, 184 ff,, Edinburgh 1940; and Terr, lagn. 45, 335 ff., 1940 ).
Detzils for the procedure used here will be described for JFiD:

From the meterial available at the time ( K-indices for the 11 observatories,
years 1943 to 1947 complete, and second half of 1948), a number of days had to be
selected as standardization basis, with emphasis on more recent data, in order to
conform to the present practice of scaling, That basis was chosen as : all months
JFND for 1946 and 1947, months November and December 1945 and 1948, totalling
362 days; finally, in order to get more data for the rarer, higher degrees of K,
a group of 62 days was added, nsmely, all days with international charscter-—
figures C'= 1,2, 1,3, .46, 2.0, from the remaining months JFND of 1943 to 1945,

~.supplemented always by one day before and one day after each disturbed day, in order to
avoid a systematic influence of the statistical "curveture-effect", described,
for K , in Terr. Megn. 44, 467 ff.,, 1939, So, the basis for JFND comprises 424
days in 8ll,

For each observatory, the frequencies of EK-indices for each of the 8 inter-
vals E1 to E8 of the Greenwich day were counted. Example: Lerwick JFND, for two
eighths:
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TABLE 9 - CONVERSION TABLES FOR CHANGING K INTO 3K
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TABLE 9 - CONVFRSION TABLES FOR CHANGING K INTO 3K, -

continued
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TABLE 9 - CONVERSION TABLES FOR CHANGING K INTO 3K; - continued

I Lorwick MJJA ]
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K = 0 1 2 3 4 5 6 7 8 9 Total

ES = 12,.,,15 GMT 32 150 140 66 22 6 2 6 E : 424
E8 = 21,..24 GUT e Rl R T < o e [0 MR- A 6 1 1 424

For the standardizing distribution, the two Eighths nearest to locel midnight
were selected for each observatory, This gave a total of 2 times 11 times

424 = 9328 indices, distributed as indicated by the following numbers nj; these,
by multiplication with 424/9%28, have been expressed in relative numbers s, and
these, finslly, have been summed consecutively to give S.

RKi=]~0 1 2 3 4 5 6 7 8 9 Total

n =[1328 1893 1813 2129 1245 576 232 84 19 9 9328
s = 60.4 86-0 8204 96-8 56.6 2602 10.5 3-8 0.9 Oo4 424.0
S =| 60.4 146.4 228,8 325.6 382.2 408.4 418,9 422.7 423.6 424,0

6

. The standardization-process.

The last line, S , provides the standardization basis for the group JFND,
Again, we regard K as a continuous variable, and the 424 EK-indices are consi-
dered as renked, from low to high activity. The upper limits for the half units,
i.,e. for ¥Xs = O+, 1+, ..., are given by the numbers S. We derive the upper
1imits for the other thirds by linear interpoletion. Thus, the upper limit for
Ks = 0o would be at S = 60.4/3 = 20,1, for O+ at S = 60.4, for 1- at S =
60.4 + (86,0/3) = 89.0, for 10 at S = 117.7, for 1+ at S = 146,4, for 2- st
S = 173.9, etc. These are the standard rank limits for Ks.

As example, we describe the standardization of K for Lerwick JFND, Eighth
ES5 = 12-15 GMT. The 424 three-hour-intervals are marked, by the observatory, with
one of the indices K = 0 to 9. This is equivalent to & ranking in which the
transition from K = 0 to 1, according to the frequency distribution given in
section 5, lies between 32 and 33, say, st the renk R = 32,5; and from
K=1to 2, at R = 32,5 + 150 = 182,5, etc. The center of all ranks with
K=1 4is R = (32,5 + 182,5)/2 = 107.5. Compering this rank with S , it is
realized that it fells into the limits S = 89,0 and 117,7 of the standard
ranks for Ks = 1o; similarly, it is found thet the (lower and upper) limits
of the renks for K = 1 fall into those for the standard ranks 0+ and 2o. These
limits are more than 4 units in 3Ks apert, they must therefore be indicated
in the conversion-table; that table lists, accordingly, for K =1 , in addition
to the center 3Ks = 3 , the limits 3Ks =1 and 6 .

For Ierwick JFND EB8 , K = 1, the frequency distribution (given also in
section 5) indicates the lower limit, central value, and upper limit, as R =
53.5, 90.5, and 137.5, felling into the standard rank limits for 0+, 10, and
1+, Here, the lower and upper limits of 3Ks are only 3 units apart, so that
it is sufficient to list, in the conversion-table, nothing but the central
value 3Ks = 3.

7. Assimilation of summer and winter.

Groups MASO and MJJA were treated in the same way, with one slight adjust-
ment: In summer, K = 0 is, even around midnight, rarer than in winter. Since 10
of the 11 observatories are in the northern hemisphere, the standard ranks for
MJJA and JFND would express the difference between northern summer and winter
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almost fully. The Xs - indices, =nd, with them, Kp , would, so-to-ssy, show
remnants of the egg-shells of their origin, not in keeping with the conception
of Xp &s a plenetery index. In order to eliminste thet effect es fer as rossible,
its magnitude was studied in the intervals around locel midnight, for guiet days,
with internetional character-figures 0.0 and O+1; the selection was restricted
to such days that cre surrounded by other quiet days, in order to avoid the
curvature effeci mentioned in section 5. The evidence suggested that, in order
to reduce the grour MJJ4 to the stznderd of JFND, it was sufficient to in-
crease the numbers of zeros in the stzndard for MJJA by 15 per cent of its
value, and to subtrzct that amount, in equal parts, from the numbers for K = 1
and 2.

Summed 1requen;~/es
=== 1 12 1 ,?0 1 1 1 2?0 | | 1 | 3?0 1 | ! | 4('70 14|24

Standard

Ks o | g + l - I} ’o 1 + I - 1 02 | EEXS l - 1 g + -1 40 |« I- losli Ls
rE SIS T e o P e | I 8 T o | 90 [ 11112113 lalslsl
v " Sitha ( Midnight at 9,07 GMT) ' :
00-03 Sl A 0 Jreiie = 5t ] WiRC U 5 s i IR i o [
03-06 i) |3 I R O S I N B R R R BT
06-09 0 e 1 2 L 3 | 4 1= 5 ey
09-12 0 | 1 | 2 ! 3 I L 605 S e R I -
12-15 0 | 1 | 2 | 3 (== P B BN
15-18 0 | B 1 1 e S F O 77 S G|
18-21 SOk = fis s |O 2 | R e 14 15]]
21-24 AR ) 5% LB ] 1 i D e TR | S SR A

Wingst (Midnight at 23,4 GMT)
00-03 1, | 1 = 2 [ 3 | 4 |54
03-06 (1 T : 1 2. I 2 K 4. 15
06-09 0 l ; ! 1 2 [ 3 |4 15
09-12 QB 1 | 2 | 3 1. 415
12-15 (0} ol 1 | 2 R 3 AR AR ARITR
15-18 Ol i 1 | & %1 =2 S ) [ R Y DA o
18- 21 0 | l -2 | 3 | 4. | I, 6 1
21-24 0 ] 1 l 2 ] 3 [ 4 | 5 161
Cheltenham (Mianight at 5,17 GMT)
00-03 0 | 1 | 2 | 3|4 15 |6l
03-06 0 [ 1 R 2 [ HTA3 1. 47 |'5 ]
06-09 g | 1 | 2 [P 3 I 4 1.5 Bl
09-12 0 LT i 2 l KR T A BV T |
12-15 0 A TR [ 2 L R T R R R B TR TN
15-18 0 1 B R e 2 | B S R I P R ||
18- 21 0 | T [ 2 |SREETg, I 4 15§
21-24 0 | 1 I 2 1 3 1 4 1511
FIGURE 1. STANDARDIZATION FOR GROUP JFND

8. Graphical illustration of the standardization.

The principle of the standardization is illustrated in Figz.1: The top line
gives an even scsle from O +to 424 , which applies to all scales given below,
The second scale gives the limits for the standard ranks, S , and their division
into thirds. The next scales give the frequencies of K at Sitka, Wingst, and
Cheltenham, for the eight intervels E of the Greenwich day. The numbers for the
indices K are placed in the centers of their respective frequency intervals, By
simply going straight upwerds in the diagrem, it is seen that, in Sitks, for 00-03
GNT, the central value for K = 1 gives Ks = 2+, also lower and upper limits for
K=1at Ks = 2- and 3-, etc,

The greet diurnal variation of K at Sitke is shown, for instance, by the
great diurnal change of XKs for X = 4: for 09-12 GMT, it yields hardly Ks = 3+,
while, for 21-24 GMT, it is equivalent to Ks = 6-. For Wingst, K = 4 changes
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TABLE 10 - TRANSITION TABLE
(To be used with Table 9)

x = JFND minus MASO

Lerwiock Rude Skov | Abinger I

Kﬂl AABA AA A .AAA AA.. OOAA oAcn
2| « o AA|BA A e A o A|AA ., o AAAA|BA . .
3.Aoo Al e leT ¢ oo.AABBo ooA.’AL..
4AL.. e o 8 o e o o o abbde. o o e| ¢ 8 8 o
5| BB, alaaal s 8o8|bobdo, A a alaaba
6| BB.,b|bba. o8 s b|boba s 8. b|bDbabd
7| BAaalaaa. .o oalaba. |aa.al.aba
8|A. .c|leabo, 8 ¢ 0o 0|08 oA e o oo|AAaas

Meanook | Agincourt l Cheltenham

K-lB e e ALBG A.Aa ..'B A‘Ac ..BA
2| Be o o| AAAB AAAA|ABBB A+A.|].ABB
S| ZA el e 5ie o B oA A . A, o BB Ao o o e o AB
41AA, |88, o AA.|lealh o |Aeeo|aa.h
SBBA. .ab. AAA a o Ao e oAB8|Daas.
6|AAAa|lAabA AAA ,|D. oo aaAb|lba .
Tl a o A o] o« . AAA,|D. ° aao.bdD|be oo
8| .abaja o .ABB|, aaas o 0o o 8|8 & o o

Sitka I Wingst I | Amberley l

K=1| BAa.,.|.AAA s o AA|AA , . abaal|laaaa
2| AAA o|e o oAl |8 ¢ o A|lA o o o coca.|akbdd
3| A o o8| e o 8 o0 a . o | ¢ o o o baao. o-“
4| A ¢ ¢« ¢| o 8D & o le al.aaa |bae.o.|laded
5{A .AA|l.Db, |A..a|/80Db8 |[¢¢cc|BDBD
6la.BA|ladba. |A..b|laobal |[..abladDas
7|A .A ,.,|Dbaos. a . abaa e o 88 |e o o9
8l .aAa|be.oe o 8 o o o e baa e o 8 8 e & ©

[Eekdalemuir| [ Witteveen |

K=1| A ., AA|ABAA e 8 A A|A . o o
C =+3
2| e« o BB|BB . o 88 sA|le o o8 B = +2
3] o o A o|A o 8 ¢ 8 ¢« ¢ ol a ., 8 A= ¥
4|A . A .|].88. | .8a8|8888 . - 0
5. .Aalabbal [abad|/dbbba s
6|. .Aalabbag |ab.Ddb|ooab o= .3

T| A a &l e s oA a s o|8aDbDD

8lA o+ oo e o A A . e eo|/abaasa

between Ks = 3+ (for 18-21 GMT), and Ks = 5+ (for 06-09 GMT). This, of ocourse,
expresses the local diurnal variation of K at Wingst: A solar particle stream
of general intensity Ks = 3+ is, in the eighth 18 to 21 GMT, concentrated
towards Wingst to produce a X = 4 , while, in the eighth 06 to 09 GMT, when
the soler particle stream is deflected away from Wingst, a K = 4 at Wingst
needs a general intensity Ks = 5+

9, Physical meaning of the conversion-tables,

The conversion-tables and the frequencies of K on which they are based
provide good material for a discussion of the local diurnal variation of activity,
which may be given elsewhere. But the fact, made evident by Fig.1, may be mentioned
that the situation of Cheltenham is favored by a surprisingly small diurnal varia-
tion of magnetic activity,
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TABLE 10 - TRANSITION TABLE - continued
¥ = MASO minus MJJA

I Lerwiok | | Rude Skov I | Abinger |

K=1| , BAB|AABa|l |[AA.,A|AA, . e BA J| o o A-e
2|ABAB|ABAal |[ABAA|BA . a « BAA|lABASa
3|]AABB|BAa s BBA|ABaa | ABAA|BB. a
4|.ABA|B.,a. ABAA|BAaa « AAB|lABaa
58.AL e o b a +.AAB|A.DD aAA.|lAA.a
6|a. .A|A.ba|l laAB.,|Aabal [a.Aala..an
7|+ A . .|babal |Deo..|lababd e o|l8aaaa
8_‘.‘.' aabbd oo eneilia 8 e D ° e o | 8 8 & o

Meanook | Aginocourt I Cheltenham

K-l cho OA“ AA.. e o o o AA.A AAAA
2| BB, o|AAB |[AB. +|eAAA| |AB.,A|AAA.
3|BB. o|AAABH |AB.A|ABAA e BA .| AAA
4| BA ., . |A Bl [AAAA|. BAA «AA .|a.AA
SAA‘-‘. B o AAA|a + Ao AA. . a « AA
6|ABAA|a., . A «.AAa|laalAAl AB, .|bDa., A
T|.C e o |ao aAAa|ab. AB.. A
8|l s Ao oo B s o e A soO0|a . A orANer ¢ . .

Sitka Wingst | Anmberley A|

K=1 CBA.'QUQB AB.Q .A.. o o & o aaba

. 2|CBaale. o AB ABA.|AB. a e o 0o 0|8 80D
3|CB, |8+ B |[ABAA|BAaal|o.A.|l8a88
4| BBA . a . ¢+ B +. BBB|A.Dba A, . o|8A.8
5| B.ala.AAlA e BBB|A,DbD e e Boe|o oaa
6 AA,ajlaaB, aABB|abDbbd e oABla .o
T|AA .ajaa, . o o o aobo e o o o| o o o o
8|AB., . 8 C o o ATt ere aaaa ° o | o o o

: |Eekdalemu1rl I Witteveen I

K-l .BAL ..Aa .BA‘ ABA& c-+3
2.4 .a(ABa,| [ABAB|BB.a B A
3]ABAB|(BBAa . BAB|BAaa A=)
4|.AAA|BBaal |[e6oAA|, oabd a= _g
5|la . AA AAabd o e o B lievs 8D b= -2
6la.Aa|.os00 [B8AA. |88 c=-3
T|e oA .|8DDBD |6e..|oB88
8|A.A.|abaa o o o o e o o

10. Transition-tables,

Proceeding, in the routine reduction of KX into Ks , from February to larch,
the conversion-tables to be applied change from JFND to MASO, etc. In order to
smooth those changes, "transition-tables" are provided expressing the changes of
3Ks from JFND to MASO, and from MASQO to MJJA. For shortness, +1 has been denoted
by A, +2 by B, etc., and -1 by a, =2 by b, etc. A +sign always means that 3Ks,
for the same K , is higher in the months lying towards the beginning or end of
the year.

11, Planetary index Kp .

The planetary index Kp 1is derived as follows: For eacn interval, the K
for the 11 observatories are converted into 3Ks, by application of the conversion-
tables. The simple average is 3Kp.
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If the Ks for one observatory deviates considerably from the Ks for the
other ten stations, the limits given in the conversion-tables are used occesionally
to change that Ks by one or two thirds in the direction of the value for the
other stations. This provides a welcome lee-way in rounding off, particularly for
Kp = Qo, O+, and for 9-, 90,

Table 11 shows
for 1947 and 1948,

Kp for 1945-48. Figures 7 and 8 show note-soript of Kp
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12, Use of transition-tables,

For the 30 deys around March 1, Mey 1, Sept.1, and Nov.1, the symbols from
the trensition-tzbles are entered too on the working sheets, and added up. For

the 10 deys centered at these transition dates, half of the summed differences
JFND minus MASQ etec. is zpplied; for the first and the last 10 days of the transi-

tion intervals, only ¥4 of the summed differences are applied.

This, of course, is nothing but the prectical equivalent to the following

procedure: From Febr.14 to March 15, all K-indices are standardized twice, namely,

first with the conversion-teble JFND, and then with the conversion-table MASO.
The two resulting values of Kp for each eighth are then combined as follows:
The JFND-result gets relative weights ¥4, 72, and ¥4, in the days Febr.14 to 23,
Febr,24 to lerch 5, and March 6 to 15; while the MASO-result gets weights ¥4,
Y2, and 94, for the same groups of 10 days each.
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FIGURE 5. RELATION OF K, AND C - Part ]
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Actually, that process smoothing the transition is introduced mainly to
setisfy a desire for exactness; it is of little practical consequence, because
the differences indicated in the trensition-tables are so small that an influence
on the final Kp is noticeeble only in rounding off where XKp 1lies just between
two successive thirds.

13, Scale for note-script.,

For the usual note-script illustreting K , the following scale (see also
Figs., 2 end 3) is recommended for use with Ks &and Kp : If the symbols are
placed 2 millimeters zpart (so that one day tskes 16 mm abscissa), the note-
heads will be circles of 2 mm diameter, to be placed with tneir centers at the
following heights given in half millimeters:

oo 0+ 1- 10 1+ 2- 20 2+ 3~ 30 3+ 4- 40 4+ 5= 50
-4 -1+ 2+ 5+ 8 +11 +14 +17 +20 +23 +26 +30 +34 +38-+42 +46 ,

end, for ¥Xs or EKp over 50, the additional circles are to be centered at

5+ 6~ 60 6+ T~  Ta. T+ 8=". 8o - 8+ 9~ 90
+2 +5 + 86 +12 +16 +20 +24 +29 +34 +40 +46 +46 and =2
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Figs., 2 and 3 illustrate Ks and Kp for two epochs of 16 days each. They al-
80 give the international character-figures C (sometimes denoted by cint)’

and the Zirich relative sunspot-numbers R. In addition, Fig, 4 illustrates

how C 1is mede up by the characters of the individual observatories., Fortunately
for the success of C , the tempers of the various observers, by good fortune,
mixed so happily that the average C has been so useful. In X , and even more
80 in Ks , those individual differences of the observatories are much less
apperent. The good response of K to the slightest intensity changes of solar
particle radiation is well brought out in the days 1944 May 4 to 20, when the

Sun was free of spots.

14, Note on the relation between Kp and C .

Finally, Figs. 5 and 6 provide a first illustration for the relation between
Kp and C . From all days of the standardization basis with egual C = 0.0, 0,1,
etc,, three groups of 4 days each were selected: In group a y the highest of the
8 values of Kp for the day was to be small; in group b , the Kp should be
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VR P I B S P S L ey A P

e T T T RT3 T "5 T e 17 V18 19 20 21 ' 22 23" 2" 25 25 V27

1947 R, AT ,

Solar rotation
number

1557 ”;u b
AU M2 ) HetHHHHHTH R e o] ] HH Hita L HHH MRS

Fed

O T TR R T et T

.
................................

i % "
...........................................................

.....
...........................................................................................................

FIGURE 7 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, Ko, 1947
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Kp for the day

the difference between

as much alike as possible, thet is, the highest and the lowest

should differ little;

on the contrary,

c

in group

Kp was to be large. This sample selection will be

of interest in connection with the question - to be discussed later - whether

the highest znd the lowest

KP.

can be derived from

c

It is rather disquieting for those who have used C , for instznce, for the

elimination of disturbed deys in work on lunar diurnal variations, - to note,

nemely, that, with rather low values of C 1like 0.9, there may occur rather

is the conse-

and more, This, of course,

highly disturbed eighths with ¥p = 50

partly
-hour-intervals,

guence of the compromise to be made for days which are partly quiet,
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K,

January 1945 Pebruary 1945 March 1945
E|1234 567178 Sum 1234 5678 Sum 1234 5678 Sum
1l | 202=2-3- 2+204-3-| 19- 203-1-0+ 1-1l0l+1- 9+ 202-103- 1+1+0+0+ | 11-
2 | 4=2+301+ 203-2-2-| 18+ 1-102-20 3+3+302+ | 17+ 000+0+10 203+1-l0 9-
3 | 101+2-3+ 202+3+1lo| 160 303+1-1+ 10200+1-| 12+ 3+303+30 2-2+200+ | 190
4 | 0+000+10 2-3-4-4-| 13+ O+3-1+1- 1-2-101+| 10- lol-1-1+ 1+l0l+2+ | 10~
5| 20202=2- 1+102-0+ | 12~ 245-5-3+ 24203-2~| 24~ 2020142~ 2+4+5+5~ | 24—
6 | 301+1+2+ 200+1l02- 130 4-2+2+40 20102+1+ | 190 3=2=3~3- 304-4030 | 23+
7 | 1+241-20 2-1-1020| 12~ 1010203~ 142-3-1+ | 14~ | 3-243-30 2-3-2-1— 17+
8 | 2=0+1-1- 201+1-1l0 8+ 3030303+ 3+3+1+3+ | 24— 245=304+ 405-1+0+ | 25~
9 | 1o0+1+1+ lo3-2-50| 14+ 3+3-3+3+ 3+3-3-3-| 240 O+lolol+ 0+102+43+ | 11-

10 | 6=4+5=3+ 4-2+3000 270 203=204= O+1-2-2-| 15— 20lol-1l0 lolol-3- | 100
11 | 1-000+00 0+0+1lolo 4= | 3-3+302+ lo30l+lo| 18- 505=3+50 50504420 | 34+
12 | 0+001000 202-3020| 100 20303+10 1-2-00l+ | 130 303+3+5+ 6-5+6+60 | 38+
13 | 3+4-2+1+ 04040000 | 11+ 0+1-0+2- 1+0+000+ 50 4-20203+ 30l+lol- | 170
14 | 1-1-0+1- 1+l0l1-2- 70 00000+10 2-2-2030| 10—~ 0+2+3020 2-3-3+4- | 190
15 | 204+4040 4+6-6030| 33+ | 404-304+ 4+2+404— 29+ | 7-50503+ 4-6-4+T- | 40+
16 | 403+3+43~ 2-142+4~| 22+ | 5-303-3- 4-3+4430 | 274+ 403+3-40 3+5-3+4~- | 290
17 | 4-4-204~ 242+4-2-| 230 20202+20 20304030 | 20+ 3+20201+ l02-2+30 | 17~
18 | 1-0+0+0+ 1-2-2+3+| 10~ 30202+10 2+201-2+| 16~ 203-2-2+ 3-243-3- | 190
19 | 3~302-1+ 2-3-3+2-| 180 242=2-1+ 1+1-1-lo| 11- 3-2-0+10 l+1-lolo | 10-
20 [ 203+243+ 3-202-1+| 19- | 1+0+1-1l0 2-201-lo 9- | 301+2-1+ 1l0l-606- | 21~
21 | 2020141~ 1+1+lo020| 12- 1-1-1-0+ O0+0+1-1- 4+ 2024142+ 1+2-401+ | 16+
22 | 1+1l0lol~- 1+1+lolo 9- 1o0+1+20 3-2-2-3- | 134+ 1+2+1-10 00000+0+ 60
23 | 1~2-1-1- 1-0o0lolo 6+ 1+0+0+3~ 3-201+20| 13- lo2-1-10 0+0+1-1- 6+
24 | 0000000+ 0+000+00 lo 2-20102- 102-3-20 | 14— 0+1lolo30 2+302+20 | 150
25 | 00000+0+ O+0+000+ 2- 443+243- 1410402+ | 21+ 3=-1+0+1+ 2+4-2-40 | 17+
26 | O+0+1-20 24303020 14- | 1+301+1+ 205+5+4+ | 240 505-605+ 505+5050 | 41+
27 | 20lolol+ 201+2-lo| 11+ | 303-3+20 34305=3= 25~ | 4-342+40 3+4-5-50 300
28 | 2+1+1-0+ 1+2+4+5-| 17+ 3-3-10l- lo02+3-1lo| l4o 4-406~T+ T-4-3-20 | 36—~
29 [ 60705=30 3+5-504+| 380 1+304~3+ 3+242-3- | 21+
30 [ 345=3-3~ 3-30l+1+| 22— 1-2010l1- 101+1-0+ | 8-
31 | 1-1+41-10 1-1-1-2¢ 80 10000000 O+1l01+3- 6+

April 1945 May 1945 June 1945
E|1234 567178 Sum 1234 56178 Sum 1234 56178 Sum
1| 2+4+6070 6-5+4+40 | 390 4-30202+ 202-30lo0 | 19- 1-1+1l0l- 1-101+0+ 7o
2| 504=3-1+ 203%03-1- | 210 3440303~ 3020l1+lo | 20+ 000+1-1- O+1-1+2- -
3| 2=301000 1-0+0+0+ T+ 40242+3~ 2+3+3-3+ | 230 1+202-1~- 1+0+0+0+ 8o
4| O+0+1-1- 4-30l0l1l- | 10+ 1+202+10 O+1-203-| 12+ 000+0+0+ 2-1-1-1+ 5+
5| 0+001-30 2-30604+ | 190 1+1l0o2+1o 2020102~ | 12+ 1-1+1o0lo 1-1+2020 | 100
6 | 2030404+ 3+5=3+3+ | 280 O+1-10lo 203-2+1lo| 1llo 2=3=445~ 4+4-304~- | 280
7| 4040442~ 2-2-2-5- | 24 000+0+1~ 1-1-1+2+ 6+ 3030342~ 2+2+4-30 | 22+
8 | 403+4~4~ 3030102~ | 23+ 1+2-201- 1+lolol-| 10- 4-404-3~ 304-3-30 | 26+
9| 2-201-00 000+1-00 5+ O+1+2=10 3-4-3+3+ | 17+ 20203020 2-30303~ | 19+

10| 101+000+ 3~1-0+1lo0 T+ 14+2-202~ 2+2+304-| 180 303+3030 2030202+ | 22~
11| 1-2-3+5+ 6+4+305- | 29+ 204+4~4~ 3+404+30 | 28+ 30242014+ 2+1+3-1+ | 16+
12 | 50504~30 20405-40 | 31+ 4=342+42- 1+2-4-3+ | 210 1-142-1+ 1+1~1+1+ | 10-
13 | 34344-3~ 202~3-30 | 22+ 2-2=2010 2-3-3-34 | 17=- 1-2-202- 2-2-1-10 | 110
14 | 50402+30 303+4040 | 29- 2-1010l+ 304-14+3-| 16~ 2-1+10lo O+lol+lo 9-
15| 3+304-40 2+201+2- | 21+ 2=1+100+ 0+1-1-20 80 1+lololo 14+0+1-1- T+
16 | 1+1020l0 lol+2-20 11+ 202+1-1~- 102-2-3+ | 13+ 1-0+1-10 1~142-2- 80
17 | 202-1-1- 0+1+0+0+ T+ 242-2-14+ 202-202-| 14+ 2-2-2-20 2+3+1-1-| 140
18| 1-20201+ 1-04+0+2- 90 1+1+201+ 3-342+3+ | 18- 1-202-0+ 1-10201+ | 10~
19| 3-202+2+ 3010303+ | 20~ 202-1-2~ 3-303-30 | 17+ 1-lolol- 1010202+ | 10~
20| 4-3-304- 4-30200+ | 220 20303+20 1-2+10l-| 150 2+2-1420 2-101+1+ | 13~
21| 1+000+0+ lol-1-2+ T- 1olol+2- 303+2-1+ | 14+ 1+2-1-1- 1-100+1~ To
22 | 200+1-2~ 102+4-2+ | 140 lol-1020 1+l+lolo 9+ 0+000+00 1-10040+ 30
23 | 2-242030 30403-4~ | 22+ 202+3+2+ 1+202-1~-| 16- 0+102020 1+100+0+ 8+
24 | 40344-30 2-3-4-24+ 24+ 3=303-2- 20203-1~| 17+ 1-1+101~ 1lo0+lol+ T+
25| 303=2+2+ 2-1+0+1+ 150 20443020 2+3-403-| 230 303-10lo O+0+2-1+ | 11+
26 | 000+0+0+ 2-14+040+ 5= 201-10l~ 1l02-3+20| 12+ 101~0+0+ 1l00+1020 T-
27 | 2020300+ 000+1-1- 90 2=1-1-10 2+3-3+20 | 14+ 203+4 -4~ 2+2+1+10 | 20-
28 [ 0+0+001~ 101+0+10 50 O0+1-0+20 14+3-2020| 11+ 20142-2— 14+14+0+2-| 11+
29| 101-001+ 2+2-20l1+ | 10+ 4=202-1+ 1-2-242+ | 16~ lo2-1-1- 1-0+0+0+ -
30| 10203~4~ 2~4-303- | 20+ 2020202+ 30403+4+ | 230 0+2+201+ 3044203+ | 19~
1 3=203-30 3-241+1~| 17+
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, Ko - continued.

July 1945 August 1945 September 1945
E|1234 5678 Sum 1234 56178 Sum 1234 56178 Sum
1| 605-505- 505-4+30 | 37+ 1-1-1410 10103=2+ | 11= [ 1-000+1l- 1l0l03-3- 90
2 | 5-24142- 2+201+2+ | 180 5-502020 3-203-2+ | 23+ 3-202+20 2-10l02~- | 14+
3 | 303-2-1+ lol-1-1+ | 12+ 3-201+10 2-lol+1l+ | 12+ 14+0+1-14 1+1-1-2- 80
4 | 1-2-3+4- 404-203%0 | 220 2-10lol+ lol-0+20 90 303-5-4+ 4-203+2+ | 260
5 | 3+30404+ 2-102+3+ | 230 2-2=2=20 2+3-2+0+ | 15~ 2+41+2+20 2-3020l1+ | 160
6 | 3+4+46=50 3-4-2020 | 29~ 20302020 202+1+20 | 17— | 2020l+2+ 2-1-1+2+ | 14~
7| 1+201+1lo 2+2-2+40 160 101-2020 1+1+202+ | 13- 142-2-1+ 2-lol-1+ | 11—
8| 304+3=3- 242+3=3~-| 23~ 2-1-0+10 lo2+2-2- | 10+ 10100+1=- 1-1-2+2+ 90
9| 3-1+2-10 202-1lol+ | 13- 2-1-100+ lolol-1- To 241-2-1- 2-2-0+20 | 110

10 | 1-1-000+ 1+1+1+lo T=- 0+0+10l- 1-0+0+1~- 4+ 14001-1+ lolo2-1- 8-
11| lolol+0+ 1-1+lolo 8- 201-0+1lo lo0l+2-3- | 11~ 1+101+2~ 2-2+404+ | 18-
12 | 1+2+1+1lo 1+1-1-1- 9+ 202-2-1+ lol+lol+ | 11+ 5=4~3-3- 301+2-1- [ 20+
13 | 1+lolol+ lol-O+lo 8- 202-3030 302+1-0+ | 160 101-2-20 30204-2- | 16—
14 | 1-2-1-20 2-100+0+ 8+ 3034+3+3+ 3=3+4-2- | 24+ 201+0+0+ 1-1-1000 6+
15| 1-1-0+1- 1-lolol- 6~ 242-203= 2-202+4- | 18+ 1-0+1+2- 1-0+1-0+ 60
1+2-00l1lo 303-3-30 | 15+ 4-1+41+1l0o 2-1o0lol+ | 12+ 10l0l+2~ 2=-2+1+3%0 | 13+
2010202+ 1l+4+5-30 | 21- 1-1l0l+1+ 2-201+0+ | 10~ 5-504+5+ 4+5-4+4+ | 370
3-3-2+2+ 201-1+2- 16~ 0+00l1-1l0 lol-1-O+ 5= 5=4+5-4+ 5-6+4+5- | 380
302+2-20 100+1l02+ | 14~ 0+0+10l- O+0+1-1- 4+ 54+2=202+ 1l0lo2+20 | 18-
O0+0+1~-1- 1+1-0+1- 50 1-0+0+1~ 1-0+000+ 3+ 2430244~ 1420140+ | 16+
1-1-1-10 1l02-0+0+ 6+ 1-10l03~ 3+2+200+ | 13+ 0+0+0+2~ 303-2030 | 13+
lolol-1l- lo0l-2-0+ To Ool-1+1lo 1l+4-403~- | 15~ 2+3-1-1- lol+lol-| 10+
0+10040+ 2030345+ | 16= | 4+402-20 2-1+0+lo 16+ | 1+1-10l- O+0+000+ | 5-
4-2-2-20 2-1+1+0+ | 14~ 102+1000 O+0+0+00 5+ 04+0+0+1- O+1-lolo 5=
2-1+1-1+ 1-1-1o0l+ 9- 00l0201~ 1-1-0+00 5+ O+2-1+2+ 2+2-2+2+ | 14+
1-10l02- 1l+1+1+1lo0 9+ Ool-lol- 1l+1+l-lo T- 201-1-10 1+3-2+1lo | 12~
100+0+0+ 1-100+0+ 4+ 1+1+1=-1- 103-3-3- | 130 10301+5- 4-102-1+ | 18-
1+20304= 4-2-2030 | 20+ 606+3-2+ 203-4-20 | 28~ 203014+2- 1lo0l-2-1-| 120
3+101=2- 2=20204- 160 2+203-2+ 1l+1lolol+ | 140 1-2-2-0+ 0024202~ | 10+
A+503-20 30202-2+ | 230 1-0+0+1+ 1l-lololo 6+ 3+2+4+43+ 3-2-3+30 | 240
3+1+1-0+ 0+0000lo | 7o 1-1+1-0+ O+0+1+20 To
October 1945 November 1945 December 1945
182:3 74 5.6.77°8 Sum 1:2 345678 Sum 1234 56178 Sum
3-2-1-10 O+2-3+2+ | 14— 100+1-0+ 1-1-O+1+ 5+ 0+14+000+ O+1-0+1- 40
002-2020 30200+0+ | 11+ 140+0+1- 1-0+1+00 50 0+2-1-0+ 1-1-0+30 8-
100+1-1- 101-0+00 5= Ool-lolo 1-0+0020 6- 2-000+0+ 1-0+0+1- 4+
0+001-0+ OoO+lolo 4- 1+000+0+ 3-2-203~ | 1lo0 10040000 00000000 1+
2-242020 2+2+302+ | 180 403+103- 201+0+0+ | 150 0ol-lol= O+1+303- | 10~
10000+1- lo0l02-2+ 80 00001-1- O+1-0+00 3- 24202=2= 3+3-3%0%0 | 20~
2-0+1-0+ 100+3+5- | 12+ 0+0+1-0+ O+lololo 50 302+2+1+ O+0+143+ | 14+
3-1+420%0 3-3+lolo | 170 00000+10 2-4-403+ | 140 4-40303= 4-2+2-2-| 23—
1+303-2- 101+0+00 | 11+ 4+5-6+5+ 40504+4~ | 38— 4=-2+3-2+ 2+302-2+ | 20+
0000001~ 100+0000 20 404-4-2+ 201-1-20 | 190 2-301+2-= 1+100+0+ | 11-
00000000 O+00001~- lo 3-4-4+3~- 40%03+10 | 25~ 1004101+ 100+0+0+ 6-
1-1-3-50"505+5-40 | 280 404+4-3+ lo2-4020 | 240 04+0+000+ 2-0+1+10 5+
A-3-402+ lol-1+3-| 18+ 2030342~ 2-2+2+20 | 18+ 1-0+0+0+ 4-34+5-5+ | 19~
2+103-10 20303030 | 180 201+2020 lo2-201+ | 13+ 6+7-T7-T- 6+4+2-10 | 40~
1+202-20 2020101+ | 13+ 2243420 2-3-3-20 | 18+ 1-2+3%02- 3-202-4~ | 18-
1+303%020 404-301- | 21— 2020203~ 303-3+4+ | 220 2+100+0+ 000+2+20 9-
0olo3-3%30 1lo03-302-| 150 3420203+ 3+1-1-0+ | 16= | 404-243- 3434202~ | 230
2404242+ 2-1+202-| 160 | Oo0l+l-1+ 1oO+1-O+ 6- | 200+lolo 2-1+2-1+ | 10+
201-101+ 2+2-3+4+ | 17~ 1-0+000+ lololoO+ 5- 141-142- 1-2+3+60 | 17+
4-241-1- 2-10303- | 16- | 0+2-0+0+ 1-1-O+lo | 5+ 5-4-5-2+ 203+4+4+ | 29+
10001-1+ 1-2-203~ | 100 1-0+0+0+ 1-1-2-2+ To 506-3+30 20lolol+ | 22+
1-00002- 303+2+2+ | 13+ 2+2+0+00 000+1-1~ T- 100+0+0+ 0004+0+1- 3+
2-001-1- 1-l1lolo2+ 80 0+1-0+0+ 1-2-2-0+ 6o 1+0+04+0+ 1-3+404+ | 15~
4-4-4+6- 6054605+ | 400 [ O+100+1+ O+000+1-| 4+ 3424304~ 4-401+1- | 220
60603+5+ 5+4+302~ | 350 1-04001— 1+143-1+ | 8+ | 04003-3+ 40505-4- | 24~
20100+1- 1-1-0+1lo T= 00000+0+ 0O+1-00l~- 2+ 5-5-4040 4=303+2+ | 30~
lol-1+lo 2-3-305+ | 17~ 0+1+1000 00Oolol+ 50 3440303+ 5-4-5+3+ | 31=
6+6-2030 30405-40 | 33~ | 00l-1+0+ O+O+1+20 6+ | 4-404-30 5-4+3-40 | 300
3-201+20 203-2+30 | 180 2-24302+ 2+1+4-2+ | 190 2-4=3=3= 243-2+3= | 21=
200+1-10 3+2+1lolo | 12~ 1+10001- O+0+1-1lo 5+ 3-242-20 2-0+1+1~ | 13-
2-1+00l1- lolol+20 90 24+203=1+ 2+10lo20 | 15=
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K - continued.

January 1946 February 1946 March 1946
E|1234 5678 |Sum| 1234 5678 [Sum| 1234 5678 |Sun
1| 1+20243- 2+3-3+2+ | 190 0+1-0+1l0 lol+lol+ To 446=5+4+ 1+202-30 | 28~
2| 3+2-10l+ 2-302+0+ |15~ 3030302+ 20lol+l+ | 170 5-403+4— 2+101-2-~ | 21+
3 | 001+4+70 6+706+6- |380 | 100+0+lo 4-30303+ | 16~ | 1+1l02-0+ lol-202- | 10~
4 | 60606=4+ 3+50505- | 400 | 3-0+2-2+ 4-3+1+30 | 18+ 34+304-4— 3+3+405+ | 30~
5| 30303-2- 2+2-203- | 190 3+4-201l0 2+3+3-30 | 21+ 5=3+305— 4+40%03%0 | 300
6| 3+2-2+2- 1+4~-3+20 | 19+ 4+10202- 4-1+303+ | 20+ 3034343+ 4-303-30 | 25+
7| Ool+l-1lo 20203020 (120 4-20408+ 8-807080 | 49~ 24+202+%0 30202020 | 19~
8| 1+2+1+lo 1-10201- |10+ | 9-8-7+T70 6-6-4030 | 490 lol-1-0+ lol+3-2-| 9+
9| 0+0+1-1l0o 1l+l+1lolo To 1+1-4-4+ 3+3-3-3+ | 220 0+lolol- 2+4+4+30 | 170
10| 002-1+20 2-2+1+10 |11+ | 2=3+5+3+ 404=-2+2—-| 25+ | 606-5+50 5+40606+ | 44~
11| 205+45-40 3-2-304~ [ 270 | 2+3-201+ 301+2+1- | 16— | 6+404-4— 4-3+4-40 | 32+
12 | 203-203+ 2-1+3-2- |17+ | 0+20l0ol+ 2+3-3-3+ | 16— | 1+2-2-1lo 101l-0+0+ | 8o
13 | O+1+00lo 1l00+2+10 T+ 3=2+4~-4+ 403-100+ | 210 0+2-1020 1+2-2+10 | 11+
14 | Oo20l1l-10 1-1-0+1- 60 1-1+6050 3-5-5040 | 29+ lol+0+20 2-1+3-1-| 1llo
15 | 1-04+1-1- 1-1+1+2+ 80 4=-5+4020 30202010 | 230 1+1-3-3+ 3020202- | 17~
16 | 3+302010 20lolo2- | 150 lolololo 202-3-30 | 13+ 0+0+1+41- 1l+lolo2-| 8-
17 | 1+244=2+ 1-3-3=3+ [190 | 3+303-1+ 1-1-0+0+ | 12+ | 404+3+3~ 404-4+3+ | 30~
18 | 1-1+2-2+ 30304-3+ | 190 201+1+10 lo2+3-1lo | 13- 2+202+3- 202-2-0+ | 150
19 | 403+2-2- 1l0l1-203- | 170 3=4-4+3+ 24405050 | 30+ 1-2-2-10 lol-2-3- | 1llo
20 | 2+2+0+0+ 0+000000 6~ 20302+3- 202+4060 | 24+ 3-2-1+4- 4-2+3-20 | 200
21| 00000000 1-lol+2+ 5+ | 6=5+605+ 6-=5+4-10 | 380 2+403-34+ 4-2-1-0+ | 19~
22 | 3+4=-4-20 2+1-0+2+ |18+ 404+403+ 303-3-2+ | 26+ 0+306=5+ 402+2+4+ | 27+
23 | 3-303-3~- 3-1+2+50 |22+ 34+4=5=40 4-3+3+1+ | 2T+ 3+3=2+10 20304-6+ | 24+
24 | 40404+40 504+404~ | 33+ 2+102-3- 2-2-4-4- | 18+ 808-506—~ T+803+5+ | 50+
25 | 3+202~10 4-30301+ | 190 304-3-3+ 2+2+203- | 220 8-7+7+8~ 8+9-8-8- | 62+
26 | 3-4-4034+ 2+404-10 | 25- | 302-1+2+ lol+2+20 | 150 64606050 3+3+5+30 | 38+
27 | 203-2-10 1-0+1+1+ |1lo O+1lol-1lo Oo0l-0+40+ 4+ 505-203+ 4-5-3050 | 31+
28 | 10000+2- 101-102+ | 8o [ 1+1-lolo 1-1-2-1lo | 8o [ 50608+9- 9-9-8+80 | 62~
29 | 103=-2020 302-2-1l0 | 150 6-505050 4+3%02+30 | 33+
30| 1+2-102- 2~1l02+20 | 13- 2+2+102~ 1lol+202+ | 140
31| 1+1lo20lo 2+3-1+2+ | 140 l0o204-3+ 2+2-204+ | 20+
April 1946 May 1946 June 1946
E{1234 567178 Sum | 1234 56178 Sum | 1234 56178 Sum
1| 50%04+30 202-%030 | 250 O0+24+3-1+ 1+203-3- | 15+ 14+4202+1+ 2-1+202- | 14~
2| 40403-4~- 4-3+3+40 | 29~ 402-2+2- 1+2-1+20 | 160 3=142=1+ 1+1+2-1- | 120
3| 1lol-2-2~- 2+30202~ | 140 202+1+1+ 1-103020 | 14— 0+0+1-10 1-0+0+0+ 40
4 | 242+102~ 2-2-102+ | 140 3020203+ 2-2020l10 | 170 0+2-2+20 302+0+0+ | 12+
51 201+1+20 3-30302+ | 18~ l0o2-1-0+ lol+3-4+ | 130 000+1-1lo lol-4+40 | 120
6 | 2+42+2-2+ 202-243~ | 17+ | 4-506040 3=3+3-T7- | 340 | 303-3-4— 4-2-1+1+ | 200
7| 3-4=303- 3+3+2-10 | 21+ | 4=7-604+ 4020202+ | 310 | 3-1l03-6- T+604+30 | 33—~
8 | 1-103+30 3-1+3-2+ | 170 | 3-5+6+4~ 5-3-4-3+ | 32+ | 5-4-3+4%+ 505+4-4+ | 34+
9 | 30203050 6-60305-| 32+ | 4+5-5-4+ 606-6-5- | 400 | 4+4+4~3~ 4-4-2+42+ | 270
10 | 401+1+3+ 20l01-2- | 15+ 303+4=30 3=3=3-3+ | 24+ 1+10lol+ 2+4-3-14 | 15~
11| 10lo202- 1+1+lolo | 10+ 405-7-50 505-2020 | 340 203-304— 302+2+2~ | 21+
12 | 2+2+1-3- 30303-4+ | 210 2420203~ 2+2=3-2- | 17+ 1lo303-3+ 505-405~ | 28+
13 | 4040443+ 3-30404-| 290 3+3+201- 1-1-1+3%0 | 150 3+403+40 403-2-10 | 240
14 | 3+202+5- 604-3040 | 290 3=-2-1-0+ lolol+1l- 94+ 2-204-20 2-2-3+1l0 | 170
15 | 50506+6= 7=506-2~| 410 | 1l0lolo20 2-102-20 | 11+ | O+2-3-20 2+202+10 | 14+
16 | 2+3-1+10 2-1+3=3+ | 16+ | 1+2-1+20 3+103-20 | 15+ | lol+2+4~ 3+3-406- | 240
17 | 3+2-10lo 2+1-1-1-| 11+ | 3040202~ 3+4-3-1+ | 22~ | 606-4+2— 2+14+2-3+ | 26+
18 | 1+2-203~ 2+20201- | 15~ | 4-304-30 303+2-1+ | 23— | 4-3-3030 2040404+ | 27~
19 | O+0+1+1- 102+1+2+ | 10~ [ O+1-1-1+ 1-1+1l-lo | 7= | 505=5=5- 5-4+403+ | 35+
20 | 20l00+10 20201+1~- | 10+ O+1+lol- 1-2+3050 | 14+ 4-3-3-24+ 303-3-2- | 21+
21| Ool-lol- 1l+1+lolo To | 5=3+4+4~ 404+5040 | 33+ 244~403— 2-2+4-3+ | 24—~
22 | 1=-1l04=4+ 3-304+20 | 22~ | 30606+5- 505-504+ | 390 3+201+20 30304-1+ | 20~
23 | 4-405+60 6+8-8-9~ | 49+ | 5+4-3+4~ 4+506-5- | 36= | 10lo302- lol-1-O+ | 9+
24 | 8+T+7=6+ 4+T7-5-3+ | 48—~ | A-4-304- 404+3~-40 | 290 O+1-10l0 O+0+2+3- Q-
25 | 5=4-3-10 100+0+1- | 14+ | 403+302+ 2+303030 | 240 203-30%0 2-302+1+ | 190
26 | 2+2-202- lo02-304~-| 170 34+342~-20 3=2-102- | 17+ 2-202-2+ 4-4-2+3- | 200
27 | 4+2-1-1- O+0+1lolo | 100 1+102-1- 1+1lo0l-2+ | 100 2-2-3+40 3-305-4+ | 25+
28 | 2=1+1020 20304+30 | 18+ 2424242~ 242+3-1+ | 17+ 2+40%02~ 302+3+30 | 23~
29 | 1+lo4030 2-2+2~2+ | 17+ 20243=2= 2=2=3-2- | 10+ 3=4-403+ 5=T=6+50 | 36+
30| 3=1+1-1lo 20l02-1-| 1llo0 201-1-1+ 202-202+ | 13- 1+202-2- 2+20201- | 14~
31 3+4=5=2+ 3-2024+2~ | 23~
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K, - continued.

July 1946 August 1946 September 1946
({1234 5678 Sum 1028354 ¢ 5 61718 Sum 1234 56178 Sum
1| 1-1-0+1- 2-2-1+0+ T+ 2+2-201+ 2+202-1l0 | 14+ 1-0+1-2- 2020l0l-| 9o
2 | 1+43-3020 3-2-1+1+ | 160 1+1+1+2- 2-1-2-1+ | 110 20204-1+ lolo3-20 | 16—
3 | 243+5-5- 302+1+10 | 23—~ l02-202- lolol=1l-| 10~ 201+1-1+ 2-3-2030 | 15~
4 | 101-002~- 301+1-0+ 9- 1-1-1-1- lolol+l- T- 24244-4+ 3+303-4-| 25+
5| 1-1-0+0+ 2-10l1-1- 6o 1-1-1+20 2-1+2-1+ | 11- 301+3030 343-2-2+ | 20+
6| 2=1-1l0lo 202-2-2-| 11+ 1+1-1020 4-1+1+2- | 130 3~4-141~ 1-000+0+ | 10~
T | 2-505-50 4-5-5+5~| 35- 304-3-2+ 504+5-2+ | 280 O+1+404+ 40304-30 | 24—
8 | 4+43-2+30 404-2-2-| 23+ 201+100+ O+2+3-20 | 120 2+2-3+30 202-2+30 | 19+
9| 5-303-4- 3-3+3+20 | 25+ 3=1-1-1+ 1+1lo020lo | 11~ 2+2+202~ 3-3+402+ | 21~

10 | 2+202-30 2-3+3-30 | 20- 0+0+0+1+ 1+2-3-30 | 110 2+105-50 3420104+ | 24—~
11 | 3+3+2+2+ 3-304-20 | 23— 3+4+4+30 50404-40 | 32— 3=2-203%0 2+30302+ | 200
12 | 1+202+20 201lo0lol-| 12+ 402+4-1+ 1-202-5- | 20+ 2=2-4-3+ 3-202+30 | 20+
13 | 0+0+1-2- 202-1-2-| 9o 3-2+2+2=- 101+3=2- | 16= | 2-302+10 2+1+2-2+ | 16—
14 | 1-1+2+2+ 5-50303- | 220 20305050 60306+60 | 36+ | 301-202+ lol+202+ | 15—
15 | 2+4+2+2~ 20202-10 | 17+ 5-402+3+ 3-404040 | 290 1414241+ 1+3-1+1+ | 130
16 | 100+1+5~ 3-403030 | 200 | 3+3-3030 3-3-505~ | 270 | 1+1l0l020 4-5+705- | 260
17 | 34303+3= 3-2+42-3- | 22— | 3-4-4+4+ 4+3+2+4~ | 29- | 6-5-3-3- 2-30405+ | 30~
18 [ 202-2-4~ 506+5+50 | 31— | 141-2-1+ lolo2-2+ | 1lo | T7+7+8=To ToT707+50 | 56—-
19 [ 5-5-404~ 5+202+3~| 29+ | 3+2-1+1+ 2-14202- | 14+ | 6-7-4-5~ 7=603-4- | 40-
20 | 3-2-0+00 1-10l1+20 | 10~ 2=-2+1+1+ 1l+lo2-1- | 11+ 4-2+403- 1+3-3020 | 22~
21 | 203-2-1+ 2+3+2+3+ | 190 lololol+ O+0+0+2- To 4-2-103%0 3-5+4+4+ | 260
22 | 203+2+2- 3-3-3-3+ | 21~ 1014000+ O+1-1-1- 50 4-8+8-9~ 908+T7060 | 59—
23 | 3+202+50 403+3-30 | 26~ 1-0+0+1l0o 1-0+1+1lo 6- 7+8-806+ 7080607~ | 570
24 | 1-10lol+ 20lololo 90 202-3-10 1l+1+2-2- | 13+ S5+4+4-4~ 303%302-0+ | 250
25 | 203-3-3+ 2-5-4040 | 250 3-2+201+ lol+1loO+ | 120 14102-2- 10l02-10 | 10+
26 | 4-40304- 3+3+9-80 | 38~ 100+101l0o O+1lol+0+ 6+ l02-203- 20201+20 | 15~
27 | 9-9-907- 5+4-4-2+ [ 480 | 0+2+202+ 201-1+2+ | 13+ | 303-5-40 3060605~ | 340
28 | 202+202+ 4+4—-4+4+ | 25+ | 2-201-O+ 101+200+ | 9+ | 4+6-6+5+ 60o7+T707- | 49~
29 | 50606-5- 4+705+40 | 420 1-1-1-1- Oolol-lo 5+ T=4+3-2+ 405-4+40 | 330
30 | 505-4040 505-3-20 | 320 0000000+ O+1-3-4+ 8+ 5-54+5-4+ 4-4050%0 | 35~
31 | 3+1+1+20 1+2+2-20 | 15+ 5+8-604~ 5-4-3-2- | 354
October 1946 dovember 1946 December 1946
E[{[1234 567178 Sum 18245144157 64748 Sum 112485 349 516 3748 Sum
1| 4-305-40 3+4-4-2- | 28— 4-4-405- 40443+5~- | 32+ 101-0+00 1-302+43-| 11—
2| 2=344-2- 3+2+2-2—-| 19+ 1+2-402+ 2+10202+ | 170 30102-1+ 3-2+2-30 | 17~
3| 30404=-1+ 3-=3+1-1-| 19+ 2+1+3-0+ lol-0O+1+ | 100 4+302+3- 1+1+100+ | 16+
4 | 30343-3- 20302+1+ | 20+ 2-0+103- 20l0l020 | 12— 1-2+201- lo2-2+1+ | 120
5| 103+2+2+ 404+401-| 220 0+203-4+ 4-303%020 | 210 14+2+2+30 303+3-3- | 21~
6 | 3-4-4-3+ 2-20404~- | 25= | 3-30345- 5-4+2+4- | 29— | 2+302-10 2-14203%- | 16~
T | 3-3-304- 3+4-2010o | 220 4-4-2-10 14+1+100+ | 140 3+4-30lo 2-302+20 | 200
8 | 1+201-0+ O+1-2-2- Q- 100+1-2- 2+1-1+3- | 11~ 30401+3- lol-lol-| 14+
9| 3+5-5+5- 3+2+3+50 | 320 30202-3%0 3-202-3+ | 19+ 2=1+1+1o 1-1+3-1lo | 1llo
10 | 3+1+2+30 3-1lo4-4- | 210 34201+1+ 202+403+ | 20~ 201+1+30 3-402+3+ | 200
11 | 3-301+1+ 2+2+3-20 | 18- 4+5-303+ 202-3-30 | 25— 20lolo2+ 30304040 | 20+
12 | 3+4-401- 1-10l103-| 170 405+4-2+ 2030301+ | 25~- 34201040 4=4-2+43-| 25—
13 | 3+102-1o0 0+0O+1-2-| 100 101+2~-1+ 14+2-24+3+ | 140 3=2=302-~ 3=2+2-10| 17-
14 | 2-105-2- 1+1+2-1+ | 13~ 1-lololo 20l1+1+2- | 100 0+1-1-0+ O+100+00 4-
15 | 001-203%~ 2-2-1+2+ | 12+ O+0+443+ 345+4—4— | 22+ 0+000+1+ 1+1-1-0+ 50
16 | 1+103-3%0 2-10202+ | 150 40404-2+ 3-2-3-40 | 250 100+1+1~ lo0l-2-3- 9+
17 | 1-10201- O+O+lol- T- 2-301-1- 102-1+3- | 13- 3=24+302+ 2+1ol+20| 170
18 | 1+10000+ O+O+1-2- 6- 3-2-142- 1+100+2+ | 12+ 3-202+10o 2-102-1-| 130
19 | 1-1+1-1+ 1-2-3-40 | 130 4-304-30 2+3-%05- | 260 3=304+40 505+4-10| 290
20 | 4050403+ 30%0403%0 | 29+ 304-203— 4-3+34+3- | 24+ 2-30l1+1lo 1-1-0+1- 9+
21 | 2+1+1lolo 1-2-3-2+ | 130 4-304-50 5-303%04~ | 30~ 1-2-305- 303-1-20 | 18+
22 | 14102+1+ 20l1-1o0lo | 11~ | 4-40403- 20402-20 | 240 304=4=3= 3-3-1+1-| 20+
23 | 243-3-20 2+201-1+ | 160 | 3+3-3-2+ 2+lol-1l- | 16- | 003-%303- 3+2-1+1+ | 160
24 | 140+1020 3~2-1+2~| 120 | lo4+4040 603+201+ | 260 | 2+3-2-1- 1+1000l-| 10+
25 | 302-302+ 1+202-2+ | 17+ 2-3+3-3+ 4-5-4030 | 26+ 2=2~1+1- 14+0+4-5-| 15+
26 | 4=4+5-4- 303046+ | 32+ 4=4=2~1= 2-3-100+ | 15+ 20203~4~ 3+3+202~- | 21~
27 | 7-6+5+5- 505=404+ | 410 1+0+1~-0+ 00l=0+0+ 40 2+403+2+ 20103+30 | 21+
28 | 3+3=%03~ 203-2-2~ | 20~ 1-102+1o lo0O+1lolo 8+ 4-242+2~ 3-1+1lol+ | 16+
29 | 3+302+3- 2014+2+3- | 20—~ 1-0+0+0+ 0+000+10 3+ 2=2=3-1+ 24+2+1-1o | 14~-
30 | 1ol+3-1+ 1-2-0+0+ 9+ 100+0+1- 200+0+2~ T- O0+1+0+1~ O+0+0+00 4
31 | 000+303+ 4+4+4-30 | 220 201+1+10 2-141+2-| 12-
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K, - continued.

January 1947 February 1947 March 1947
E|1234 5678 Sum 152v7 45 546578 Sum 1234 5678 Sum
1| lol+lo30 3-2+0+1-| 12+ 3-303+1+ 201-2-1+| 16o 241+2~14+ 2~1=1+20 | 12+
2 | O+1-2+2- 204+3%020 | 1o+ 000+0+10o lol+2-lo T- 20407=7— 6+5+707~ | 45~
3 | 0+203-20 3-4—4-4+ | 21+ 100+3-30 l1lo03-3-1lo| 14+ 70507=70 6+6=8+80 | 540
4 | 302+105- 404+4030 | 26+ 3+40303~ 3+2-1+20| 21+ T+T707+7~ 40345030 | 44~
5| 3+4-4-4- 4-4+5-30 | 300 2-001-20 20lol+lo| 10- 3424342+ 2+2-1+1+ | 180
6 | 4+4+4-3+ 4030303— | 28+ 2-2+403= 2+20202+ | 19+ 2+2=2=-2+ 2-1+1+1+ | 14~
7| 3-303-2+ 3-2014+3- | 19+ | 0+003-3— 3+2+3-1+| 15+ 1-3-4-4+ 5-4-3+20 | 250
8| 2+3-3-2+ 1-1+lo0l- | 14- 2+2-404+ 4+4+4050| 300 203+5+6~ 8-T+7-To | 450
9| 1-O+1lol- O+1-0o0l- 4+ 4-5-3+30 203-5-4+ | 28+ 7-5+6=50 4+304-30 | 37~
10 | 10000+00 0O0l1l-0+1~- 30 3+2-2+40 4-3+1+1+| 21lo 202+1+1+ 2+1+2-1- | 130
11| 0+0+00l1- O+0+0+0+ 3= lololol- 1+1+203%0| 11+ 0+0+3-3~ 201-1-1lo | 10+
12 | 000+0+0+ 1-1-1-1- 4- 1ol-1+1+ 20201-2-| 11- 2+4-304~ 5-402-20 | 250
13 | 0+0+0+0+ 1-1-1-1l0 | 4+ | 1lol+2-2- 2+10100+ | 10+ | 202+4-30 4+303+2+ | 240
14 | 100+0+10 lololoO+ 6o 00002-1+ lol+2-lo 8o 3-4-4+3+ 4+5+3+2+ | 29+
15| O+1olo2+ lolo202- | 10+ 1-1-14+2- 2-2-1-0+ Q- 304-6+7+ T-T+403+ | 42—~
16 | 2+6+4030 4-5-504+ | 33+ 1-4-4+60 6-604+5-| 35+ | 202+3-2- 3-4+5-5- | 250
17 | 4=3-2+40 3-1+2+30 | 220 64+605+4— 30403-2—| 33~ | 5+5-4+30 3+2+3-3- | 28+
18 | 3-102+2+ 2+302+20 | 180 303-3030 3-2+2+3—| 22~ 3=3~1-3—~ 303+4-3+ | 220
19 | 3-202+30 1l+lol+3o0 | 17— 2+20303—- 4+505-4+ | 28+ 303-3-1- 2-3-3020 | 18+
20| 202=1~-1- 1-1+2+2-| 1lo0 5-4-2-1+ 1l+lolo0+ | 150 3+4+302— 2-2-3020 | 21~
21 | 302+1+10 lol+2-0+ | 120 000+1-1+ 200+0+1lo0 6o 2-2-2-2+ 2+3-103%0 | 16+
22 | 1404201+ 1+2+2+3~ | 14— 000+1-1- 1-O+102- 5+ 20505-4~ 3030301+ | 26~
23 | 2=200+10 2-2-202- | 120 0+04+0+10 O+1-0+0+ 4- 3=4—4-5~ 5-6+3+3+ | 32+
24 | O+2-6-40 30303+4~ | 25— 202-102+ 3020201+ | 15+ 5=-60543— 243-3-2+ | 29~
25 | 4+6+646~ 5+6=5-5- | 430 | 1+20204- 3+2-2-3+ | 190 2+303+30 2-2-3-4- | 21+
26 | 405+5-4- 40404-20 | 31+ 4+403-2+ 202-102+ | 20+ 4+5-4040 4-4-3+3+ | 310
27 | 303+2+3— 4-3+402+ | 25— 203+10l+ 1+100+1-| 1lo 30405-5—= 2+3+405- | 31—
28 | 402+2+10 201+3-2+ | 180 lolo201+ 2+2-2-3—| 14— | 6+7-6+5- 6060505+ | 46+
29 | 1lo4-2+30 3+3-1+0+ | 18- 402+2020 303-5-4- | 24+
30| 2-101+20 2-1-C+4- | 12+ 6-503+40 5-4+4+30 | 34+
31| 242+2-1+ O+0+1-2+ | 11+ 34+4+4+40 4+4-1+1- | 260
April 1947 May 1947 June 1947
E|1234 5678 Sum | 1234 5678 |Sum| 1234 5678 | Sum
1| 1+2-3030 3-201+2-| 17- | 30404-2- 3+3-2420 | 23—~ | 6-6-4+3+ 3-1+2010 | 260
2| 1+4202+2+ 3+301+1-| 16+ 101+0+00 100+0+1+ - O+1+10l+ lo20lo20 | 100
3| 3-4-201+ 1+3+4-30| 210 lo202~1+ 20l0l+l- | 1lo 3-4-2+2- 2-2-2-1-| 160
4 | 3-3-404+ 40403+40 | 290 lolo2-2+ 1-1-20l1l- | 100 1+1+2-20 1l+3-2-1o | 130
5| 4-2-1+3~ 202+3-2-| 180 24+302+2- 1l03-3-1o0 | 17~ 1+2+605— 4-40445+ | 32—
6| 404+4-4+ 30303-2—-| 27~ | O+1-1020 2+303=2+ | 14+ 6=-14+2-1— 1lol=2-20 | 15~
7| 1+2+1+2+ 304-102+ | 17+ 30l0lol+ 1+1-1-1- | 10- 20302+30 30304-50 | 250
8| 1-2-1+3+ 3+2+1+6-| 20~ 0+0+1=10 1-1-0O+1- 5— 4+50302+ %04-3+3%0 | 28—
9| 50406=-5+ 403+2+3-| 32+ 1-100+0+ O+1-1-0+ 4+ 30403430 3-34+3-3+ | 25+
10 | 302+4~2+ 2+2-1-3—| 19- O+1-1+2- 1+lol+1l+ 90 3=343=3= 242-2+20 | 20~
11| 3+303-30 3+3+2030 | 24~ 1+1-1020 2020302+ | 14+ 202=3~-20 2+2+202-| 17-
12 | 1+43-2+30 2+3-3-40 | 210 44+3-2-3~ 242-2030 | 20+ 1+2=-2+10 201+2+3—| 15~
13 | 3+3-202+ 3-2+202~-| 190 302+3-20 2+3+4+5- | 25~ 3-202+20 2+5-4+6-| 260
14 | 2+30303- 2+2-3+3-| 210 4+4+4~4+ 40304-20 | 29+ 6+705+5+ 4+4+603+ | 420
T 15 | 40403-30 3+302+3~-| 250 | 4-403+40 4-4+5-50 | 33— | 3+3+3-4— 3-302020 | 23~
16 | 3+2-302+ 3-3+3030 | 22+ 5050505= 5-4-304+ | 35+ 20lolol+ 2-2-2-2+ | 13-
17 | 4-4~-2-2— 6+7-9-8+ | 41- | 3-30303- 3+3-3+30 | 24~ | 20505-4~ 5-606-3+ | 350
18 | 5+4+305+ 6~6-4060 | 39+ | 302+3-20 2+4+4+3+ | 24+ | 203+3-4— 2-2-3+30 | 21+
19 | 4+3+4-5- 4-401+4+ | 29+ 2+303+2+ 203-1+2- | 19~ 3=40243—~ 24+3+3=3— | 25=
20 | 3+50504+ 4-4-5-20 | 32~ 102-202+ 201+2-2+ | 14+ 201+3-20 202+2+2- | 16+
21| 1+3+4-1+ O+0O+lolo | 12+ 2+1+302~ 2010202+ | 16~ 2-2-202+ 1+20203+ | 16+
22 | 1-1-1o0l~ O+10000+ 5- 2-100+1+ 1+1+1+5- | 130 3=34202+ 2+4-3+3+ | 230
23| 10200+1- lo2-lol- 8+ 4-6-5030 3030202~ | 270 4-3-303— 4040202- | 24—
24 | C+1-1-1- 1-1-000+ 4o 4-3+8=T— 4+3+304~ | 36~ 2030202+ 2+3+2+3- | 200
25 | 1-0+0+2+ 2-5-302-| 15~ 3+2+2+30 3+202+3- | 21+ 305-5-40 403-2+30 | 28+
26 | 24142020 2+404+4~| 220 3-304-4— 4-403+4+ | 28+ 203+404+ 3040303+ | 270
27 | 3-20304~ 4-30301+ | 22+ 304=3+2+ 3-4-2+2+ | 23+ 30l02-1lo 2-1+2-lo | 12+
28 | 204-301+ 3+2+3-20 | 20+ 202-1+2+ 505-4-3+ | 240 1+302030 2+2+2+20 | 18+
29 | 10203-3+ 40201+2-| 180 2+2+303+ 5-504020 | 27— 14+242-1+ 1-lol+2- | 11+
30| 3-303-3- 3-3-3020 | 21+ 20l1+lolo O+2-1l02- | 100 3020343~ 2+203-2- | 20~
31 102-2+3- 2+4-4+40 | 220
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TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K; - continued.

July 1947 August 1947 September 1947
Bl1 234 5678 Sum 1:2.3:475:6:7"8 Sum 1234 56178 Sum
1| 3-2+4201+ 204-3-30 | 20~ | 4-3-403+ 2+404-20 | 26~ | 303-203- 1+1+3+20 | 18+
2| 304-302+ 3+4-3-30 | 25— 1+2+4-30 3-30303+ | 22+ 2014+202- 201+204+ | 17~
3 | 102-3020 1+201+20 | 14+ 20102+2+ 2+2+3=3-| 18~ | 40407+7+ 6060606~- | 46+
4 | 1-1+lolo 1-1-0O+1- 6+ 243=-2+3+ 202-2-2+ | 18+ 5-504+40 505-403+ | 350
5| lol-1-1- O+lol+20 8- 2+2+102- 2-1+201-| 130 3+2+30%0 3+3-4040 | 26~
6 | 241+202- 2+3-2+20 | 17~ 2020203+ 303-3%030 | 210 402+3-3- 3+5-5-3+ | 28~
T | 2+2+1+10 202+3-3-| 17~ 242+42-1+ 1+1+43-2-| 15~ 5-4-4-30 506-7-5-| 370
8 | 2+4202+20 3-3+3+30 | 210 34201+2- 2+201-1- | 140 503+4+30 2+2+1+1lo | 23~
9 | 3=-20202- 1+2-303+ | 18- 1020201+ 1-lolo3+ | 12+ 30l-1lolo 1+1+2-1+ | 11+
10 | 4=-3-2+20 20302+30 | 210 2-202+2+ 202-1+20 | 15+ 101+1-0+ O+lololo T~
11 | 3-20202+ 302+2+4~ | 20+ 2=2+42+3- 3+3-2-30 | 20~ 0+1-1+30 3+50403+ | 210
12 | 3=-3+2-2- 202-3-20 | 18~ 5=-504+5- 303-3040 | 31+ 3-30404~ 20203+40 | 25~
13 | 302+2020 2+303-2+ | 20~ 3+2+3+3—- 3+5+4+50 | 30- 505+5+50 6-3+406- | 39+
14 | 2-10100+ l02+3-20 | 120 5=-3-202- 202+2+2+ | 200 4+5+6-60 5+6+5=50 | 43~
15 | 3-302-10 lo02+2-1+ | 15- | 1lo0lo206- 6-605+T7+ | 340 5+5-6-50 5+6+6-6-| 44~
16 | 3+2-100+ 1-1-1-1o| 9+ | T+4-3+50 5+5+504+ | 39+ | 3+4-401+ 2-3+4050 | 26+
17 | 1ol-1-20 1+70308-| 28+ | 5-505+5+ 5=60606- | 43— | 6-605+5- 5-5+505+ | 420
18 | 605+5+60 7=7-6+50 | 47+ | 6+6=5+5+ 5+5-5+5+ | 43+ | 50504+4+ 5-505-5+ | 38+
19 | 5+443+5- 4-4-402+ | 31+ | 404-4+45+ 6-6+5-60 | 400 | 4-4+4+3+ 3+4+4-4+ | 31+
20 | 3+5-404+ 5-5+3+30 | 33—~ | 60405040 5-0-4-5-| 38— | 4+4-4-30 304+2-4-| 27+
21 | 2+3+303- 3-20302- | 21= | 5+504+50 405-504+ | 38- | 30404+3+ 4-4-3+3+ | 29-
22 | 20203-3+ 303+4-4~ | 24— | 3-40508+ 6+605-4+ | 41+ | 2-40505- 4+504+4+ | 33+
23 | 3+3+4+40 4-3-404-| 290 | To5+4+4+ 60505-3+ | 400 5-6+6=5+ 5+2-1+3- | 330
24 | 244-2+2+ 303%02+20 | 210 344=4+4—~ 4-3-4-3+ | 28+ 4-5-5+4+ ToT+T+To | 47~
25 | 3+303-30 4040343~ | 260 | 40404+5+ 40403-3~ | 310 | 8-T+7+60 606-505-~| 50~
26 | 3+4+4-30 4-3+303%0 | 27+ 203-4-4- 3020202+ | 21+ 4040202~ 3-243-3+ | 25—
27 | 243+5-4~ 4+303-2+ | 26+ 3+3+4+3+ 2-lol-1- | 18+ 4-3+2+20 3020203~ | 210
28 | 2+1+3-20 201+2020 | 16~ 1+1+1+2- 2=-3-3-4+ | 170 30201+30 3-3-203-| 19+
29 | 2+3-2+30 303-1+0+ | 18- 4-3+3-30 3-3+2+2+ | 23+ 24+3-203~ 2-2+203%0 | 19~
30 | 1-14+201- 1-lo0l+20 | 10~ 2+303-1+ 2-1lol+1+ | 15- 302+1+2- 1l+1-4+30 | 18-
31 | 2-10l02- 2+203-30 | 15+ 1020203~ 30404-3+ | 22—
Votober 1947 November 1947 December 1947
E|1234 5678 Sum 12574 55.67.8 Sum L2514 596378 Sum
1| 4+6=5+4+ 4-2+505-| 35+ 2+2-24+3+ 3-10203%0 | 18+ 3+10305~ 2-101-0+ | 16~
2| 405+5-5- 6-7-606=| 43= | 304-201+ 1-0+lol-| 13- | 1lo00lo2+ 3-3+2+1+ | 140
3| 7=-7-5-40 4+1+2+40 | 340 O+1l01-2+ 1+2-2-2+ | 11+ 1-1l020l1+ O+1-0Oolo To
4| 2+243-3- 2+2+2-1o | 17+ 3-101-3- 3-4-2-2- | 17~ 100+3-2- 2+3+2+2+ | 160
51 1lol+1+2- 202-2-3-| 13+ 1+100+1lo 1lo0+1-1+ To 34+4+3-2+ 3-2+2030 | 23~
6| 20202030 302-2+2+ | 18+ 0+0+000+ O+1-0+1- 30 5=4+3+4~ 4+4-5-4+ | 330
T | 1+142+3+ 1+4-5-4+ | 22+ 00001-1- 1+1+1+3- 80 3-203+20 1l+403%0lo | 19+
8| 2-343+3~ 303%302+2+ | 22~ 203=3+4~ 3+3+3+3%0 | 25— 2-3-402+ 20lololo | 16~
9 | 4+4+4+450 6-605+5+ | 40+ | 3+3+3+50 6+5+7-T0 | 40+ | 3-4-3040 5-3+4+3+ | 290
10 | 6-500-6~ 5+5+6-5+ | 44— | T-4+4040 4+405060 | 38+ | 3+3-3+4- 20202-3- | 21+
11| 505+5-40 4-6-5+45~-| 38+ | 603+5-4+ T-0-5040 | 40~ | 3-3+4-3+ 30303+3- | 250
12 [ 605-6=5~ 504+5+30 | 39~ | 4+5+4-30 303+2+3~ | 28~ | 3+403-30 4+44303~ | 27+
13 | 44444430 2-5-4+5—-| 31+ | 4-302+40 2+2+3-20 | 22+ | 404~3+4~- 3+3+302+ | 27~
14 | 4+5-605+ 404+5050 | 39~ 2-202030 3+303-2+ | 200 243-3+3+ 3+302+2~ | 220
15 | 3+5+504+ 604+4060 | 38+ 4-343+43= 242+2+3- | 23— 402-2020 30302+2+ | 20+
16 | 404-4040 4-50201+ | 28— 3+4=-3+4~ 3-2-103+ | 23— 1l0302-~3-~ 1-0+000+ | 10~
17 | 4-3-3-30 403+4-1+ | 24+ 2+2+202+ 2+2-0+0+ | 14~ lol+lo2- lolol-1+ 90
18 | 203-4-3+ 2440304~ | 25~ 2+20301+ 2+3-2020 | 18- 2+10202- 100+303- | 140
19 | 3-303+4~ 4-4+6+3+ | 30+ 2040404- 30303%03%0 | 26= | 3030202+ 1l+1+2-1+ | 160
20 | 3+4-4-3- 303+405- | 28+ 20l02-30 2-20203- | 160 1-2-1+1- 1+2-1+1lo | 10-
21| 4-303-2+ 203+303-| 23~ lo2-1+2+ 203+3%020 | 17~ 1-0+0+1o 000+0000 S
22 | 304-302+ 3-1+1l02-| 19- O+1+1-2+ 3-202-1-| 12~ 0+0+1-1lo 202+3-30 | 12+
23 | 2+404-3+ 3-3+3+2+ | 250 10204-20 20202-20 | 16+ 3=-2-303+ 4-302-20 | 210
24 | 4434242+ 20201+2+ | 200 1+0+0+1+ 003-5+4- | 150 1+1410l- 1-1+2-3+ | 11+
25 | 3+1-1+42- 201+2-10 | 130 3020303+ 1l+lololo | 16—~ 1+14+0+1+ 1-1+2-2+ | 10+
26 | 1-1+2-1- O+1-lol- To 2-0+1+20 1+1lo0l+2+ | 11+ 3=3=3-30 2+2+2-2+ | 20~
27 | 0+001-2- 101-0O+1- 5+ 202-2+20 lol+3-20 | 150 304-30%0 1+2-2+4- | 22~
28 | 1+0+0+0+ 1lo0O+1lol- 5+ 2-20lol+ 2-2-1+2-| 12+ 3+201+2—- 2+201l04- | 17+
29 | 0+0+0+1- 142-1+1- T- 2+44-3-2- 3-3-30%~ | 21+ 203-1+20 3+4-2+30 | 20+
30| lol-1-1- 1-3-1+2- 9+ 101+2-20 1-2-3-3- | 14— 1+41l0l1l-1- 20lololo Q-
31| 1-3-3-20 3-2+203-| 18~ 1-100+0+ O+0+1+0+ 5=

118




TABLE 11 - GEOMAGNETIC

PLANETARY THREE-HOUR-RANGE INDICES, K, - continued.

January 1948

February 1948

March 1948

1=253 04556578 Sum

122524 = 5567284 |£5um

1234 56178

Sum

WO VISV |

0+302+1+ 3-303+4~| 20-
303+3+2~ 20405-30 | 250
3-4+5-40 5060603~ 35+
1+1-0+0+ O+10200+ 6+
O+1+2+2+ 3-2+3-20 | 160

103-4-3~- 3-305~2+| 21~
3-204030 4-303+4~| 25+
3+3+4-40 4+3+404—-| 30-
4+4+3-30 302-203%0 | 240
1lo3%02+20 3030242+ | 190

304-3-2- 202-2+1-| 18-
20l01+3+ 20l1+3030| 170
1-1-1-20 20202-2-| 11+
0+000+2- 1+200+00 60
O+1+1-2- 1o0l+1l03-| 100

lo302020 20lol-1-| 12+
0+1-203+ 6-5-4+40| 250
403-2+4- 201+2+2-| 200
303~3030 302-3-1+ | 20+
1+3=-2+3~- 4-30304~| 22+

302+2020 30403+4+ | 240
4-4-2-2+ 301+3-2+| 21~
20301020 lo2-2+20 | 150
1-0+1-10 2-1-1+1+ 8-
O+20201+ 1+10lo0+ 9+

1020l1-1lo 0+0Ool-lo0 7-
1+1-302+ 301+2-1-| l40
1-001+2~ 202%1o0lo | 100
4020202+ 3-4+3030 | 23+
3-3-3030 3+4-3-20 | 230
40201+10 3-2+0+1~-| 14+

300+0+0+ 1-0+000+ 5+
0+3~3-3~ 303+3-3- | 200
4-306-50 6-3-304~ | 324+
5—=204-3- 303+302+ | 23~
3+4=-2+3~ 304-3+30 | 250

1-0+2+3- 302+104- | 160
2+202-20 3030203- | 19-
302-1+2+ 201+1-3+ | 16—
3=10100+ 1-1-2-00 80
3-1+4-2+ 24+3+0+0+ | 16+

3-1+1+2+ 202+2-20 | 16—~
1=-0+202+ 3+2-1020 | 13+
40l02+2+ 3020l03-| 18+
2-1-203- 303-3-3- | 180
3-4-4-4~ 403+5050 | 310

5+4+404~ 3+4-4-30 | 310
4-4+343+ 3+3-203- | 25+
3+304040 4-4-3+30 | 280
2+3+3030 3-202+4-| 22+
202-1+20 lol+lol-| 1llo

000olol+ O+0+0+1- 4o
2+202~1+ 100+0+0+ 9+
2+3+3+50 505-302+ | 290
24203420 2+2+4+4+ | 230
O+1+103%0 1+1+lolo | 10+

000+0+1- 1+1-3-2- 8-
34+3+1+2+ 2+202+40 | 210
5-403+30 3-2+1+3-| 240
403+3-20 3+3+303%0 | 25—

5-5+6-5- 4+3+4050
4040405+ 403-405-
4-5+4+40 4-301+3~
303~3-2+ 2+2-1-1+
201+202+ 3-3-3020

1ol+2+30 3+4030%-
2+3-202+ 2+2+1-00
000+10l1- 302+2+20
1lo1l-3-30 14+3-3-2-
lo2-2-1~- 2-244-3—

1010040+ 1+0+0+5-
H=405=30 403+202+
4+4+4-5+ 5-5-5-5+
505+5+40 4-4+504+
6-8+807+ 6+708-50

403-2010 1-1-202+
2+3-3+40 2-30lo0l+
2+3-20lo0 2-2-1o0lo
3=2+4-3- O+1+2-1lo
101-2+2= 3+343-3~

242+403+ 202-2+3-
2-2-2030 30202+2+
201+0+10 1-0+1020
lol+1l+1~ 2+100+0+
0+04+0+1- 1+1+lol+

1-1-1-2+ 3+3+203%0
303+3020 2+30l1-20
3=1-2-2+ 20201-1-
1-1-1-1- 1+10203~-
24+3=203~ 1l02+4-3+
3+3+2+1+ 1+2-3-30

370
33=
280
17-
180

21~
15-
12-
16~
15+

9+
280
370
370
55+

15+
19+
13+
16~
18-

21~
180

9

8+

e
160
19+
13-
10~
200
190

April 1948

May 1948

June 1948

|

1234 5678 | Sum

1234 5678 | Sum

1:234:56178

Sum

OO0 B\

5=5=3+3+ 3-3-3~40 | 280
2+4+4+40 202-203%0 | 24~
404-3-30 20301+1-| 20+
1-2+302+ 2020lolo | 14+
1-3-1lo0lo 1-2-1-0O+ 9-

0+403020 204+604~ | 25+
4-3-3-24+ 2-30303- | 22~
2+1-1-10 O+1-1~0O+ T-
1-0ololo 1lol+2020 90
2+2-10l1+ 2-30l1l+3-| 150

3-302-2- 1-1-2-1-| 13-
3-2-203~ 4-3+3-20 | 21~
20401+20 20243030 | 20~
5=5~2-20 20301+20 | 21+
203=3+20 3+403+2~ | 22+

2=1+1-20 2+1+20l1l0 | 12+
2+1+101- 102+2-1+ | 12—~

4 1lolo3-30 2-2+2-2- | 150

1+1-1-1+ 2-1+1-20 | 10~
3+202030 3-1+1040 | 19+

T-4-3+20 14+2+1+3- | 23+
5-706050 504-4-2+ | 37+
3~3-1+2- 2+2-1-1l0 | 140
2-3-2420 1l+3-2-4- | 180
3+3+3-20 30304-2+ | 23+

141-2-4- 4-4+3-3- | 21~
3-30303- 3-2+3-2- | 21-
1+3+2020 24+202-3~ | 17+
2+3=5+30 3+401+3~ | 25~
3-2-303- 201+3-2+ | 18+

24+201+2~ 303-3+2+ | 19~
203-3040 504-503~| 280
3+403-30 3+4-4+30 | 27+
302+10l+ 304-3+40 | 22—
301+lolo 2-203-3-| 15+

303-203%0 4-404040| 26+
4-306050 5-404+3+ | 340
2-204-3+ 3+30203%0 | 220
3-2+0+50 5-4+3-2+ | 30+
20303-2+ 2+504+3~| 24+

3=2+303- 2-3+403+| 230
3=303-2+ 203-204~| 210
5040303+ 3-lol+l+ | 22—
1+1-0+1lo 1l02+4~3+ | 14—~
500605+5- 5-2-306+ | 37-

706+6-4+ 5+60506~| 45+
3~302020 202-2030 | 18+
302+2+2- 1020303~ | 180
1+1-1-2~ 241-0+1+ 90
2-1+1-1o 201-14+3-| 11+

3030404~ 6-64+6=5+ | 37—
504-5-4- 3-3+4+40 | 31+
4=5-3-1+ 2430244~ 24~
5=3-3~3+ 302+1030 | 23-
304-3-20 30l+1+3-| 20-

2+1+1020 2+2-202+| 150
34+1+2+2- 2-202-20| 160
3=1-0+1~- 10202-20| 1llo
404-2-30 505+3040| 30~
40302+10 1lo403+20| 21~
1-1+2-20 2+30%-30| 17~

4+50504~ 5+5~3-3~
2-3-34+2+ 1l-lolo3o
20201+10 2+201+1+
1+1-1+1- 1+1+202-
2-20202+ 3-3-202-

1020202~ 14+2-2-1+
1+101-2+ 3-3-2+30
1+141-3~ 24+3=343=
4-2+41+14+ 2-2+2020
2-202-20 2+1+1-1-

101+0+10o 1-1lo03+1+
2-2010l1l+ 2-202+30
30302020 2+4+3+4-1+
O+0+0+1~ 1-3-1+1-
0+101+0+ O+1-0+0+

000+1-0+ 1-1lo0+1lo
20201+2~- 203+4-30
203-2-30 3+3-4-3~
403+3+4~ 3-20302+
302+2-2+ 203+304~

2+4=-3-4+ 4-405-40
4+404-24 24+2-2-3-
1+1-1-2- 2-14+3-20
2-203-1+ 1l0l1-2+2+
201+1-20 2+lo4040

4-303-3+ 30504-40
203-3+30 2+3-1+1lo
0+1-1-20 1l+lol-1-
00l0l+1- 1-1l0lo0l-
1-1o0l+lo 20201+1+

33+
16-
13+

170

13-
160
170
17-
12+

100
150
21—~

To

5m

4+
190
22~
24+
21+

29+
25~
120
140
17+

28+
18+
T+

11~

119




TABLE 11 - GEOMAGNETIC PLANETARY THREE-HOUR-RANGE INDICES, K, - continued.

ok

July 1948 August 1948 September 1948
E|l1234 567178 Sum 1234 56178 Sum 1:2:.9%47055607,8 Sum
1| 3020201- 1+1+3020 | 15+ 24303-3+ 2+1+204~| 21~ 504+4030 5-3+5-60| 350
2| 2-2-1ol+ 1+2-2+20 | 130 302+3+30 3+2+3-2-| 22~ 4+5-404~ 4-1+403%+ | 290
3| 2-203-20 3-302+20 | 18+ 1+2-3=3- 2+2+2+2-| 170 2+1+1020 4+402+3+| 21~
4| 201+44-30 3+4-4+5+ | 27— 2+42+2+50 5-3+4-1+| 250 2-2+5-5+ 40403030 | 280
5| 402+1+1+ 2+30l1+4+ | 200 203+1020 2-1+100+ | 13- 2-203+3- 1lo0+1-1lo0 | 13-
6| 3+10304~ 2+2+2-1-| 180 0+2-2-2- 3-401-0+ | 130 0+2-2-10 2-202-3~| 13~
7| 1+2+202- 2-3-30l1+ | 160 O+4-3+3- 4-10l05-| 20+ 2+504+1+ lolo2+2-| 190
8| 2+3-303~ 3-3-2-1lo | 19~ 5+7-7+8- 8-T708-8-| 570 30302+20 2+1+102+ | 17+
9| 1+1+1+30 201+2-3-| 15- | 6-6-404- 5-5-4+6+ | 390 | 4-202-2+ 203-20lo | 17+
10| 10203-3+ 303%03-1+ | 190 6-40705+ 5+7-7T-4+ | 450 lolol+lo 3-4-202+ | 150
11| lol+2-1+ 2-2-203-| 13+ 4-5-5+3+ 303+3+40 | 31~ 2-2-2+30 2+303%03+ | 20+
12| 202+3-2- 2+1+1+1+ | 150 4-4-6-3+ 3030504+ | 32~ 34+4-20%0 4+5-302+ | 26+
13| 202+3-20 3-1+202-| 17- 4040202+ 2-2-2+1+ | 19+ 4-202020 2-1lolol-| 140
14 | 443+303~- 3+3-203~| 240 lololo20 30303-3+ | 170 1-303-2+ 2-1+100+ | 130
15| 20202-2- 202-2+30 | 16+ 3-1+1+1l0 202-2+2+ | 15— 1-2-1+3- 3-3+3+5+ | 210
16 | 2+303+2+ 4-3-2+2+ | 220 1+2-1-0+ 0+0+0+1~- 6- 44504010 3-3+3+3+ | 270
17| 303+3-3- 203-3020 | 21+ 1-0+1-1+ l02-1+2+ 9+ 202+1+3+ 302-201+ | 170
18| 2-20l1l02- 1+202-1-| 120 2-101+2+ lolo2-2-| 12- 202-202+ 20202+4-| 180
19| 2-1lololo O+1-0+1lo To 1004+0+0+ O+2-404+ | 12+ 3+3+2+20 1l+1lo3-1lo | 170
20| 20lol-1lo0 1l02-2-2+ | 11+ 6-503+3+ 5=3-3+3-| 31- O0+102+1+ 2-2+202+ | 13+
21| 30l0l02~ 2-20403~-| 170 3-3+2+30 403+3+4- | 26— 1+41+2+20 2-1+4-20 | 16~
22| 2-202+2+ 2-1+0+1-| 12+ 10201+3~ 1+203-3+ | 16+ 2+2+2-1+ 1+2+405+ | 21-
23 | 1-142-1+ 1+1+1-2+ | 11- | 5-5-1+3— 2+1+1+2+ | 21- | 4+4-3+40 3-3-2+4+ | 27+
24 | 2-2+1lolo 1-1-1-1o0 90 203-2+30 20302-10 | 18~ 4-5-3—-4- 3+4-4~-40 | 29+
25| 2-20l020 1+202-lo | 13- 2+42+201+ 1-1-3-20 | 140 404-5-5- 50403+40 | 33+
26| 2-102+3- 3-303-2+ | 18+ 1+0+0+0+ lolol+l- 6+ 504+404- 3+3-2+30 | 28+
27 | 1+2-2-10 1-2+2-20 | 12+ 0+1-0+10 lol+1l02+ 8o 30l0l-2- 1lol-1-0+ 90
28 | 10l1l-2-0+ O+4-3+43+ | 14+ lo2-203- 2-3-3-4- | 180 0000000+ 0+1-000+ 2-
29 | 3+304040 4+3-3-1+ | 25+ | 4-30305- 5-4+4+3+ | 310 | 3040405- 405+2+4-| 310
30| 3-3-3-20 3+3+4+40 | 250 4+4+4040 3+2+302+ | 28- | 4+3+3040 40402-1l0 | 25+
31| 4+4+4+40 4+44+302+ | 310 | 20203-30 3-3-203- | 20—
October 1948 lovember 1948 December 1948
E|1234 5678 Sum 1527374756178 Sum 1234 567178 Sum
1| 5-6+506- 5+3+4-4- | 38— | 0+001+20 202+4+6- | 180 0+0+10l- 1+1-0+1- 5+
2| 3+6+6+50 50502+3- | 360 | 5-5+6+50 5050506~ | 420 3-1+lol+ 1+1+2030 | 140
3| 303+3030 3+6-4+4- | 29+ 504+203- 3-30303- | 25+ 2+3+3030 lol-Ool- | 140
4 | 242+4-1+ 203-404+ | 25~ 200+1+10 1lo0l-1-0+ T+ 0+001+1+ O+142+2+ O+
51| 40503420 3-202-1- | 21+ 0+1-2-20 1+1+2-1l0 | 100 301+2-1+ 1-1l02-20 | 13-
6 | 2+41-000+ O+lo02-1lo0 T+ 1-20l0lo 1-0O+1o03+ | 100 2440303~ 305-5-4+ | 29—
71| 1+1-0+1o O+1-2+3+ | 100 3+2+204—- 301+2-2+ | 20~ 4+4-50%0 4+3+4+353~ | 29~
8| 2+202-2+ 2-0+102- | 130 4-4-203- 2+304-30 | 240 301+202- lolo2-40 | 16—
9| 2-1-0+1- O+1+2-20 9- 40303-2+ 3+302+2+ | 230 2+3-202+ 2-2-2-10 | 15+
10 | 2+5-6+40 4024203~ | 28+ 3-3-1+20 lol+lo20 | 140 lol+lol- 1l03-4-3-| 140
11| 303+3+40 40404-2+ | 28~ 301+2020 O+1+1+1-| 120 40202-4- 3-3+2+30 | 23~
12 | 2020304+ 3+3+1-2+ | 210 1-1-1+1~- 2014+0+00 To lol-1lol+ 100+0+0+ 60
13 | 3-3-202+ 3=-4-302+ | 21+ | 000ol-1- 2+303+2+ | 12+ 1+0+102~ 3-304-5- | 18+
14 | 2+2+2+3+ 4+5-4+To0 | 31- | 2+2-2-2- 1+2-102-| 130 | 4-5+404+ 4-304-30 | 31~
15 | 6-5+45-5- 6-6-5+30 | 400 | 202-2-1+ 1lo02+404+ | 18+ | 3-202020 303-1lo4- | 190
16 | 2-301-0+ 1-3-30l1l-| 13- 404-4+20 2-3-2020 | 22+ 3+3+2+2+ 304-403+ | 25+
17 | 100+3+1+ O+0+2+48+ | 17+ 3+3+3+40 404-403%0 | 29~ 4-3+100+ O+1-1+2- | 12+
18 | 8+7-5+4~ 4-405+T+ | 44+ 304-3+30 5-4+3+20 | 27+ 202+2-2+ 30300+1~ | 15+
19 | 7-7+8-T+ 5+5+4+2+ | 46+ | 2+4+4+4- 303+4-30 | 28- | 20342030 2-2+100+ | 16~
20 | 2+3-2+1- 405-504- | 25+ 3+4-4+5+ 60606-5-| 390 000+0+4~ 3=-2+2-20 | 130
21 | 4+6-606+ 506-7-5- | 44+ | 5+6+5=3+ 3+242+2+ | 300 | 303-4+4+ 5-5-4-30 | 30+
22 | 1+30406- 6-4-5-4+ | 32+ 4-204-40 4+40403+ | 290 201+404+ 2+2+1-20 | 190
23 | 4-40404+ 5-5+5-3+ | 340 | 4+4-3-2+ 2+302+30 | 24~ 200+201+ 2-103-3- | 14—
24 | 404-4-40 5+5-4+30 | 33~ 3+3-3+30 3-40504+ | 28+ 306-5020 1+2-2+20 | 230
25 | 30303-20 4-4+204- | 24+ | 3-3-4-40 405-4+3+ | 29+ 202+3—40 5=-6-6-5-| 32—
26 | 4+4-3+4~ 3+40304+ | 30- 2-0+2+40 5-3-1+2-| 19~ 5034200+ O+1-4+2- | 18-
27 | 403+3+40 603+4-4~- | 31+ lo2+304~ 303+1lolo | 18+ 1+3+2+3+ 202+3-20 | 19+
28 | 204-3-20 20202030 | 19+ 2-30%040 1+2-24+2+ | 19+ 1-1-1+1+ lol+2-2-| 10~
29 | 2424203~ 302-203-| 19- 1+302+10 1-1-1-lo | 11- 2-102-3- 2+303-3~ | 18-
30 | 1430202~ 201+1-2-| 14~ lol-1lo0+ O+1-1-1- 5+ lo2-14+20 30445050 | 23+
31 | 2444302+ 3-2-2+20 | 21- 4-204060 4+50202-~ | 29—

120

P .




