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TIONAL GEOPHYSICAL YEAR (IGY) 1957 - 1958.
THE UNITED STATES PROGRAM IN SOLAR ACTIVITY.

°  The immense contribution of the United States Progranm
for the International Geophysical Year in the field of Solar Activity
cannot yet be evaluated, We can, however, get an insight into this
unparalleled program by reviewlng the maln publications carrying data
on solar and geophysical activity gathered in the United Sates as
well as on all continents.

In the fleld of solar activity, the United States were assigned
as "World Data Center A%, besides the USSR,which had World Data
Center "B" and Center "CW",consisting of several countries. The prima-
Ty collecting center in the USA was the National Bureau of Standards,
specifically the Central Radio Propagation Laboratory (CRPL) at
Boulder, Colorado, and at Fort Belvolr, Virginia, where speclal IGY-
Alerts and World Intervals were issued when the CRPL Radio Warning
Sarvices warned of impending or already existing ilonospheric and mag-
netic storms due to major solar activity outbursts.

During the IGY perlod 1, July 1957 to 31, December 1958 the
CRPL Warning Service selected 22 Specimel World Intervals totalling
47 days. Mr. Alan H. Shapley was the Coordinator of the entire IGY
Program of World Days and Communications. At Boulder, the chief
assistant in this work was Miss J., Virginia Lincoln.

Next to the NBS-CRPL, the High Altitude Observatory at Boulder,
Colorado, under its Director and Chairmen of the Solar Activity Panel
of the U8 - I1GY Program, Dr. Walter Orr Roberts, acted as a major
center collecting solar data.

The major institutions contributing to the US-IGY Solar Activity
Progrem were: McMath Hulbertu Observatory (Mich); Mount Wilson Obser-
vatory (Cal.); Air Force Cambridge Research Centar; Cornell Universi-
ty(NY); Harvard College Observatory; Naval Research Laboratory and
ggvgazal Observatory; several universities as well as the AAVSO Solar .

sion.
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es shown on page Bui<!

Notes on:-the PRELIMINARY _RE_?ORT OF SOLAR ACTIVITY - TR 384 and 385

The copy: ‘on: the adjoining page, shows the first pages of two consecu-
tive "Prelimimary ‘Reports of Soler Activity" as prepared at the High
Altitude  Observatory.. First we can see the rotation effect; next we

can see that'the strong green coronal region/North of the most active
reglon AS1X 1Y .(which was recorded when it crossed the Eastern limb), .
died down before it crossed the Western limb; on the other hand centers
43 and 45 developed strong coronal activity, while opposite, in the South-
ern hemisphere, this activity diminished areund plage 44 (actually 4944).

- 9 Jan. 1959 report carried the following notation on page 2:

nDiscussion of general level of activity: Overall solar activity 1is

at a moderate level. Region A51 has been the sarce of several important
flares, one of which may have triggered the minor sc (=sudden commencement)
geomagnetic storm of § Jan. The spot group in Region 53 is very large,
but not of the complexity usuelly associated with flares. The existence
of redio noisy sources suggests d higher level of'distupbance .
than has been observed optically." Ed. note: at its western limb passa-
g:itﬁs §egion 53,indeed showed intense green and even the yellow coro-
n ne).

%%_&; - 16, Jeh.1959, discussion: "Overall solar activity declined to
e level that has characterized this hemisphere since late in October.
An sc geomagnetic storm associated with an aurora, began on 9, Jan.
about 45 hours after a class £ flare in AS1."

L3R BE R K K 2% R %

The U8 - 10f Progrem in the field of Solar Activity (contimued)

Publication :+ There are three types of publications giving solar
i data. The first 1s a weekly report called:

1) 4 T OF. . This is prepared by the
WMQ&!, Boulder, Colorado, with the support of

the National Bureeau of Standards end the Air Force Cambridge Research
Center. Though it is strictly a tpreliminary" report, which is per-
ﬁoxé:e incomplets and subject to revision, it carries a wealth of

ata. :

The first page carries a synoptic map showing the major centers
of solar activity on the "visible" as well as invisible" part of the
sun. Thus one cean rapidly scan this map and see not only where the
various centers of activity are relative to the solar longitude, dut
also "read off" the magnitude of activity in various centers. One
may follow from week to week the evolution, birth and death, recur-

rence. and effectiveness of solar regions.

Specifically, the Preliminary Report of Solar Activity shows
the following data on its synoptic map: a) plagas (faculae) as they
ere recorded and numbered at the McMath Bulbert Observatory. The
position is shown with a small check mark or letter V and with the
McMath Plege Number; b) sunspots ere shown in their approximate

. proper form, both umbrae and penumbrae.
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: ¢) the isophotes of the g{g_amm;_u.ng (5303) are shown
based on observations of the intehsity of this emission at limb
passages. For simplicity, the isophote outline of only "strong" and
fyvery strong® regions are shown. d) a symbol-like the letter Z-shows
the position ffrom limb observations) of the most intense coronal
emission, namely the yellow coronal line (5694). Days with no coro-.
nal observations-are indicated, as are. the lines of longitude in
accordance: with Carringtons Rotations. The gentral meriadiep date-
line is .also given. :

d) :gmg are indicated in the vicinity where they occurred
in the following manner: open cimle (like an o) in maroon color

shows Ha. flares of importance.l or £; a £illed-in cirle /mareon/

shows flares of importance 3 or 3+ (the largest); flares associated {
with shortwave fadeouts have a + over the circle (e.g. ¢); the tosal
number of Hg subflares (least) is given in a small sguere.

- @) Active centers. The various phenomena such as plages (faculae),
sunspots, flares,:coronal reglons,are all aspects of an underlying
stormishness or "center of activity®”. The High Altitude Observatory
assigns.each "center" (or "region®), starting each year, an alphabetic
letter (A to Z) and, when necessary, after Z comes AA, AB,AC,..and
after AZ comes BA; BB; BC.. Followlng the letters are the last two
digits of the particular region's McMath-plage-number. This then 1is
followed ‘mumber of passages accross the solar disc this area has
been activedpnd by a letter, g through @, indicating the level of
activity, very intense to very weak. E.g. AS51 1b is the first major
region of 1959 in plage McMath-number 4951, on its first passage,and
of intense activity (see opposite page).

f) other notations include: the Central Meridian-(CM) Date in
accordance with the Universal Time (UT); regions with "no coronal ob-
servationst dates when IGY Alerts were called ‘A “s* Special World
Intervals»téalled on ‘24-hour notice when there i{s a s rong possibility
that a significant geomagnetic disturbance will commence). * an aurora of
atrong intensity T(usually visible i1 rather low geographic letitudes);
days with Soler Radio Noise Bursts; days of magnetic storms and finelly,

the mean daily Magnetic A-index recorded at Belvoir.

Page & of the "Preliminary Report" carries a brief discussion
of the overall level of solar activity for the week covered and, if
necessary, additional ‘subfleres (1- imp.).Pdge 3 shows schematically
the major centers of activity relative to the solar dise on particuler
days listing a) plage number; Z8rich sunspot group type and flare im-
portance category; b) 1imb features of prominences /active types such
226 %ggps, surges, sprays/; c) if the yellow coronal line was recorded

Page 4,1ists all flares (as reported to HAQ) in this manner: .- :
date; flare importance; beginning; meximum and ending in Universel Time; -
the assoclated plage region; next follow "short wave fade-out reports®
8SWF = sudden shortwave.fadeout; GSWF = gradusl shortwave fadeout (for-
merly' these were simply called SID, i.e. Sudden Ionospheric Disturbance)
nexi follow times of major soler redio noise bursts on specific frequen-
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,

cles giving the beginning and ending times; then follow SEats, 1.e.
Sudden Enhencements .of -Atmospherics on- 87 kc¢, beginning, ending and
importance and -the same for SCNA or Sudden CoSmic Noise Absorptions

on 18 Mc. The latter two,with the SWF are actually indirect flare indi-
cators, -always dependent on flares, but frequently the only evidence
of flares when_ seeing (clouds e.g 5 conditions prevent flare patrols.

Thus the' teeklg "Preliminary Report of Solar Activity" covers a nnite
surprisingly lerge amount of data on solar activity which helps the
interested xparties considerably in their own evaluation.

The CRPL-F, series called .® GEOPRYSI n,published by the

Ne .Bureau of Standards monthly, 1s: edited by Miss J. Virginia
incoln and Mr. Dale B. Bucknem, both of the Radio Warning Services
Seetion."rhis yublication carries the most complete set of data on
solar. activity and their effects issued anywhere, with possibly the
exception, ,or ‘the .International Astronomical Union's (IA0) mguarterly
Bulletin lon .soler Activity. Ihough it is usually only one month behind
the actugl events, An subseguent 1ssues these Solar-Geophysical Date
include ‘@1l flere data, so that 1t can ‘be considered as "definitivo"

Content: The first table of data contains " TIVE SUNSPQT NUMBERS"
listingﬂthe .American Relative sunspot numbers,: Rat , as compiled by
the SOLAR DIVISION OF THE AMERICAN ASSOCIATION OF VARIABLE STAR OBSER-

VERS and reduced by Dr. Sareh J. H:I.ll, and the "provisional daily
Zirich Sunspot numbers, Rz".

00 recorded by the National Research Counci].

at Ottawa, Canada. This index is in remerkable agreement with sunspot
numEers ,or sunspot areas,and can be considered as most: ‘objective of:
all soler 1ndices.

A GRAPH. OF“THE SUNSROT-CICLE "illustrates the recent trend of Cycle 19
of the ll-year sunspot cycle and Some predictions of the future level
of activity". l12-month smoothed Z8rich numbers are used and the pre-
dictions are based on A.G. McNish and J.V.Lincoln method which is based
on thelr evaluation of Cycles 8 through 18.
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(continued: Solar-Geophyaicel Data)
The ﬁrs‘t*“-s_e',é.i_'.‘:l‘on'is..c’alled ®Daily Solar Indices®. Next comes:

IT mgolar Genters of Activity”.
i Qﬂ%mmmm ~ The “£4bld glves Particulars or
: the centers of activity’visible on the solar disk during the prece-
i ding month. These are based on estimates made and reported on the
day of observation and are therefore of limited reliability.

The table gives hellogrephic coordinates of each center (usually

taken as the caleium e - these are "chromospheric" faculae Seen

in the.-ligh of ionized calcium) in terms of "Central Meridien Passage"
(CMP) in Universal Time (Greenwich date) and the latitude. The McMath
Hulbert Observatory plage-number is given; if new or a return is noted;
ares, intensity, history and age are noted; area in millionths of the ¢
gsolar hemisphere; intensity om an arbitrary scale of 1 o "§’ (woak to
meximm) these two date pertain to CMP time; "history® is given as
follows: fist geen: 1 = at 1limb; b = born on disk; / = increasing; -
=== gtable;\= decreasing; last se 1 = passed over limb; d = dled on
disk. ®Age™ 13 ‘given in number of solar rotations.

The assoclated %\m_m:s Sroup follows with 1ts estimated area at CMP
andfspotic'qunt number of umbrae); its history is shown in seme manner
as for plages.

Coronal Line mmmﬂ - In the table are summarized olar
coronal emission intensity indices for the green (Fe XIV at A 5303)

1

at A 6374) coronal lines. These indices are based on .
_Observatory, Climaex, and Barvey o

Peak, reports. Actually means of ¥six highest line intensities® in
each solar guadrant are listed, together with the highest value. The
dates given.correspond to the approximate time of CMP of the longitu-
de zone represented by the indices. The actual observations were

made, for the eastern .quadrants,? days before, for western 7 days after
CMP date given. This index is thus of necessity of limited reliability.

111 ELEL%H.! Qptical Observations. These tebles are quite concise
and though they are not definitive when published only & month after
reporting, they are freguently supplemented in later 1ssues so that
they eventually carry all available data.

and Red’ (Fe X

The observatory reporting & flare is listed, next follows the date,
the start end ending and maximum phase in Universal Time 1s given;
location inh latitude and longitude gast or west of the Central Meri-
dian and McMath Hulbert Plage Number; the duration in mimutes and ey
flare importance (class 1 to 3+ for maximal) follow; observing condi-
tions 1 to 3 (poor to good). Measurements: time, area in degrees (sguare)
corrected ‘area (corrected for the foreshortening effect) in sq. degrees; .
maximum width in Hg and maximum intensity in % of the continuum spect- .
run. The provisional ionospherlc effect, if any, such as S8hort Wave -
Fadecuts, 1s listed. All flare reports are listed,no matter by ‘how. many .
observatories they were observed. This is important, because one can .
be seldom completely certain about the various paremeters given such
as beginning,- s © s Central position of an extended area et
dependent on seeing, instrumental and photographic and unavoldable
human judgement factors. . . :
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Following the flare data is a graphic table showing "Intervels of
ne flare patrol observations" dependent on reports of the observato-
ries contributing.to this report. ‘ : . ,
Ionospheris Effects of flares in the followlng forms are listed:
SWF = Short Wave Fadeouts, devided into: Sudden (S-SWF) which: has
a sudden drop-out in signal strength of distant high-frequency
transmissions; Slow S-SWF with a drop-out taking 5 to 15 min.
and G-SWF (=Gradual) gradual disturbance, fade irregular in
elther drop-out or recovery or both. Recovery is in all types
gradual.

SEA = Sudden Enhancement of Atmospherics on 27 kc;
SCHA = Sudden Cosmic Noise Absorption on 18 Mc and solar radio

burst on this frequency.

Under a coordinated program,a number of jonospheric sounding
stations contribute reports of SWF which are screened and synthesi-
zed at CRPL-Boulder,

Reports of SEA and SCNA are received directly or through the IGY
World Data Center for Solar Activity at the High Altitude Observe-
tory. Here too are includefi reports contributed by the AAVSO Solar
Division SEA Patrol using the Warshaw-type receiver and coordinated
by H.L.Bondy. The AAVSO Stations were designated as follows:

Al Brooklyn, N.Y. (Warshew) A5 Ramsey, N.J. (Hossfield)
A2 Pittsburgh, Pa. (Feibelman) AB Oshkosh, Wisc. (Buckstaff)
A3 Paterson, N.J. (Del Vecchio) A7 China Lake, ‘688l .{Ruhge)

A4 Powell, Ohio (val Isham-Dennison) AS Manhattan, Kensas (Houston)

All ilonospheric events are listed on a scale of 1- (least) to 3+ for

maximal effects. The degree of confidence ih identifying the event,

a subjective estimete, is reported by the stations and this is summa-
rized in an index off certainty that the event is widespread, ranging

from 1 (possible) to 5 (definitive). The times are given and the re-

porting station listed. ’ -

IV Solsr Radio Waves. Data on solar radio emission made at the Naval
Research Laboratory (Washington, DC) on 9530 Mc¢ (3.15 cm) and 3200 _ Mc
(9.4 om); at the National esearch Council in Ottewa, Canada (A.E.
Covington) on 2800 -Mc (10.7 cm) /aimost complete serles going back

to 1946/; at Gunbarrel Hill, Boulder (NBS) on 170 Mc. Daily values of

the solar flux are given and a detailed table lists "outstanding events®
i.e. various types:of bursts. -

Spectrym Observations on solar redio emission in the range 100-580 Mc
recorded at the Harvard University Radio Astronomy Station, Fort Davis,
Texas (A. MaxwelI) and Inter etric Observations recorded
around local noon at Nanga¥__0hgg;,uEggggg, the field statlion of the
Meudon Observaory. The latter data are presented in a graphic synoptic
map approgimating the major regions emitting solar noise-on.1l69 Mc

(and therefore coming from the solar corona). . -

ndjces expressed on various indices (C,Kp,Ap)
together with a chart of Kp by Solar Rotation prepared by Dr. J. Bar-
tels, Geophysicallsches Institut, H8ttingen, Germany, are 1listed.

(continued on page 18)

"
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SOLAR BULLETIN ,—18 - January-April 1959
continued from page 7)

The data in the table are: (1) preliminaery international character
C (this is an estimate characterizing the overall magnetic
ehavior .during each day on-a scale: Q very quiet /steady level/;
1 indicates’'a "normal day®™; 2 most disturbed. (Bd. note: The best
account’ on various solar-geophysical phenomena and indices can be
found, in M.A. ELLISON's "THE SUN AND ITS INFLUENCE" 1955) . Next (2)
eomagnetic. planetary three-hour range indices, Kp. In this index
are:pstEgies ol megnetic activity for ‘eac ee hour period daily
on a.scale 0 very guiet to 9 greatest magnetic storm. Furthermore
while the C scale 1s listed in tenths of a unit, the Kp index is
subdivided into thirds, e.g. 5- = 4 2/3; 50 = 5 0/3; and 5+ = 5 1/3.
This planetery index 1s designed to measure solar particle-radiation
by its magnetic effects. Kp 1s the mean standerdized K-index from
12 observatories between latitudes 47° and 63° (where magnetic acti-
vity 1s more pronounced). (3) daily "eguivalent amplitude", Ap-index ’
is similar to the Kp-index except thEtSITTIs on a Eineaf scale com-
pered with the qquasi-lograthmic scale of K-indices. Ap's range of
scale 1s 0 to 400. (4) magnetically selected and di e
days for each month.- 1.e. five and ten Quiet days, and five Distur-
ed. Fipnally a Chart of Kp by Solar Rotation using "musical-llkeR
figures to reveal A 27-day effects of solar rotation. Sudden Commen-
cement magnetic storms sc {due to flares) are indicated on this chart.

VI Radio Propegation ‘Quality Indices. "One can teke as the definition
of a radio propagation guality index: the measure of the efficilency

of a medium-powered radio circult operated under ideal conditions in
all respects, except for the varlable effect of the ionosphere on
the transmittal signal. The indices given ... are derived from moni-
toring end circuit performance reports..." (CRPL-F).

Radio -Propagation indices are expressed on & nine-step scale:
1 useless; £ = Very poor; & = poor; 4 = poor-to-fedr; 5 = fair;
6 fair-to-good; 7 = good; 8 = very good; 9 = excellent. CRPL
famcasts are expressed on the same scale. The tables summarizing

the outcome of forecasts include categories: P-Perfact; S-Satisfac-
tory; U-Unsatisfactory; F-Failure.

The CRPngnality figures,Qa, are compiled by the North Atlan-
tic Radio Warning Service (MARWS),Ft. Belvoir, concernlng the Nort h
e North Pacific Radio Path,

antic Radio Path. arly, i
the quality figures, Qp, are compiled &% CRPL Kﬁcﬁﬁraggl Alaska.

In our next issue, we will describe the contents of the third
publication .concerned with solar activity, namely ®"SOLAR ACTIVITY
SUMMARY", p@blished quarterly by the High Altitude Observatory.

- These 'publications (which were issued even. before the IGY),
contein an imihénse wealth of data which will be reviewed and analyzed
by ‘the.CRPL :ih & final publication of U.S. solar data for the IGY.
EBven with prospective satellite-patrol of solar activity, the data
athered during the IGY end the International GeophysiCai Year-1959
%IGQ-§9) will supply enough materiel for research for decades.

* % 3 ¥ I % H %
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AAVSO-Solar Division sunspot-number observers in 1958.

The following members participated actively in our sunspot-
number progrem so that the American Re ve spot-Numbers - Ra,
could be computed for the Natio ureau o ards, e actugl

reduction work was done by Dr. Sareh J. Hill, Whitin Observatory,
¥ellesley College, Wellesley, Mass. T '—""_'”"—'1. .

' Nemes with an asterix denote "standard" observers; the mumbers
give the totel of monthly reports received; the letter G denotes ob-

gervers who participated in Prof. Gleissberg!s and Dr. Hotinli's
study of the "assymetric distribution of sunspots®,

ADAMS* 12 MOORE* 12

ARBER (Philippines) 11 NICOLINI* (Brasil) 12
BEETLE* 9 G PARKER 1

BIEDA 4 PILSWORTH* 12 G

BONDY* 12 RAINE 6

von BRONSART (Germany) 7 LORENZ: 5

BUCKSTAFF* 18 ROSEBRUGH* 12 G

CRAGG* 12 G THOMAS* 10 G

DE KINDER* (Canada) 12 THRUSSELL* (England) 12
ESTREMADOYRO* (Peru) 12 G VENTER* (8outh Africa) 12
ESTERMADOYRO G. (Peru) 1 WALLBILLICH 10

BLIAS®" (Greece) 9 G WELLS 11 6

FERNALD® 12 G ) WOMELSDORFF# 12

FISEER (Canada) 9 SOUTH HADLEY OBS. G7
HICES 3 ,

ITABASHI* (Japan) 12 New "Standard®™ Observers:
LOEBBICEK* 4

LORHDE (Canada) 7 - ITABSAHI (Jepan)

LUFT* 12 NICOLINI (Brasil)

MAHER* 9 WOMELSDORFF ,

The cooperation of the above nemed observers is greatly appre-
ciated..Our sincerest thanks to all. : .
ST Barry L. Bondy, Chairman

LR L B K R R 2K R BRI N R

EDITORIAL: NOTES: -I regrett the great delay in the publication of
this bulletin. While most of the materisl in this issue was in pre-
paration much earlier, the chronic lack of time and pressure of other
obligations brought the "finelizing" of this issue into spring 1960.
This fact is also responsible for the following corrections. to this

_ 1ssue..After 1958 the rollomng‘igrmgmvsg;sm_stqﬂop&’ did not
participate in our, SEA Progrem: In'order to maintain minimum
standards of objective reporting we had to,drop Station A3. Star
tion A4 (Val Isham-Dennison) and A8 (Houston) had to discontimie for
reasons ot instrumental failure.A’detailed report on our successful
SEA Program 'for the IGY and IGC-59 will be. forthcoming. We have also
recelved a NATIONAL SCIENCE FOUNDATION grant - NSF G8747 - to conti-
nue our SEA Program. T

HLB
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OUT OF OTHER:PUBLICATIONS:
The following is a copy of the HARVARD COLLEGE OBSERVATORY

ANNOUNCEMENT CARD 1423

>

LA
fALtROS

Atpospheric .Fluctustions of Soler Origin Revealed by Satellites.
The .following communication has been received from.Dr. L G, Jacchis,
Smithsoniap Institution Astrophysical Observatorys:

"The irregular or semi-periodic fluctuations observed in the orbi-
tal dccelerations of satellites are definitely due to variation of
the. the atmospheric structure.ceused by variable solar radiation. as
previously suggested by L.G Jacchia and R.E Briggs (Smith. Obs. 8pec.
Report No. 18, Oct. 4, 1958). The accelarations of Satellites 1958A2
and 195841 varied in unison and there is good evidence that 1958¢, and’
19587 and 19582 did the same. -

#The relative amplitudes were larger for greater perigee heights
ranging from some 20% for the Soviet Satellites to some 100% for
195802. Following a communication dated 1958 December 18, from ¥.
Priester of Bonn, Germany, in:which he finds a remarkable similarlty
between my acceleration curve:for 1957pl and the 20cm solar rediation
curve in the ineéerval November 1l,.1957-February 10,.1958, 1 have
compared the satellite:data with the 10.7-cm solar radiation data
published by the National Research Council, Ottawa, during the period
Rovember 1957-December 1958.- The:.correspondence is little short .of

erfact; there 1s a bare suggestion of a 2-day lag in the atmospheric
satellite) curve.” S .

nJanuary 16, 1959. : ’ Fred L. Whipple. '
(end of Harvard card No. 1423.) |

N Y EEEE ]

MOUNT WILSON MAGNETIC OﬁgkﬁVATIONS OF SUNSPOTS.

The April issue of the PUBLICATIONS OF THE ASTRONOMICAL SOCIETY
OF THE PACIFIC (PASP), after listing the "SUMMARY OF MT. WILSOM
MAGNETIC . OBSERVATIONS OF SUNSPOIS for November and December 1958,
carries the following paragraph:

®In order to free the time of instruments and personmal for new
research programs, largely centered about studies of weak solar
magnetic flelds, it will be necessary to curtail some of the routine
observations that have been part of the program in recent years.
Because of ‘this reorganization, this binonthly summery, which has
been published since May 1920, will now be discontinued.®

¥f: ‘Thomag A Cragg, Mt. Wilson Observatory, wrote us (Jan.8th, 59)
", .we are now . taking regular direct photographs and spectrohelio- :
grams on gvery gther .day. On the alternate days we operate the Bab-
coql;c&mggfx,ie‘t,ip'_gifaph."jj#l;q“-(m"thg,"'maggetggraph" days a drawing is made:
at "the ;lﬁgggbo;ﬂtogﬂe_:; The sunspot magnetic fields are being measured
(priﬁdr‘if!;x)‘ ‘for ‘direction only and not 3trength.." The AAVSO SOLAR |
BULLETIN will publish all Mt. Wilson Magnetic Observations of Sunspots !

availdble from now on.
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MAQHETIO OBSERVATIOES OF SUNSPOTS OBSERVED AT MY. WILSON
DURIKG JAHUARY ARD FEBRUARY, 1959 -

13830 Dec. 289.6  +11° (7) Jem. 1 Jan. 4 4pl
13832 3l.4 230 (19) 1 ¢ apl
13832 Jan. 3.0 =18 (3) 1l 1 dxd
13833 8.8 12 (10) 1 8 dpd
13034 6.7 16 (88) 1 T IY
13038 7.4 -7 13 1 13 1ol
13036 Deo. 31.3 22 (19) H ¢ apl
13036 9.6 14 14 3 14 1ppe
13839 8.4 +7 (2) 4 4 <¢ad
13840 6.3 +5 (2) 4 ¢ daod
13841 7.3 24 25 4 12 4ppl
13042 11.0  +13 37 4 16  1fpl
13843 C 3.7 +5 (10) é $ a4
13844 8.0 +13 {10) ) ® dppa
13048 9.6 -3¢ (10) 6 11 dpd
13848 9.9 -4 (12) [ 13 appa
13847 11.3 - =18 {7} 3 6  dopd
13848 4.0 +13 (2) ] (] dafd
13849 8.4 20 (1R) ] 13 4ppd
13850 9.0 -5 (4) 8 13 dad
13651 8.7  «5  (5) 8 9 dped
13852 13.8 23 (2) ] 10 dfd
13883 0.0 +36 (2) $ 9 dxd
13854 3.8 =11 (3) ’ 10 daxd
13853 12.7 +23  (R) 9 13 dxd
13856 13.7  +26 [(15) 9 16 dfia
13857 0.9 +5 2 10 13 . dppd
13858 13.3 18 s 10 U dped
13639 15.8  +23  (18) 10 20 appd
13860 16,0 +18 15 11 19 afpa
13661 10.8  +23  (2) 12 12 Gud
13862 14.0 =22 (a) 18 18 dxa
13863 8.2 1 (2) 12 13 lupa
13864 18.6 <23  (5) 12 12 ixd
13865 8 -6 (7) 12 17 lupd
13066 11.3 .31 (1) 13 16 daxa
13067 4.6 +19 (3) 14 14  dxd
13068 16.0 -4 (10) 71 N 4
13069 0.2 +20 (5) 14 15 ldpa
13870 20.9  +12  (15) 71 27 1pl
13871 21.0 «17 {10) 14 21 1fpe
13872 12.9 -6 (10) 15 16 4pe
13373 15.6 +30  {8) 15 16 dud
13874 21.4 20 (2) 16 16  dad
13875 23.0 +17  (20) 16 2 11
13876 - 22.5 -10 (19) 16 22 1ppd
13877 5.0 +8 (2% 16 2 1ft
13878 21,8 g (28) 17 27 aphh
13679 3.5 12 (10) 17 2  1fpd
13000 2.3 +9 (15) 18 26  afpd
13681 238 13 {3) 18 18 dpd
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MACKTIC OBSERVATIONS 02 SUNSPOTS OESSPVID AT MT, WILSON
DURING JANUARY AND FEBRUARY, 1959 (oont'd.)

13682 Jan. - 16.5 «11* (2]} Jan. 19 Jan, 19 dad

13883 . 23,4 +11. (30) 19 3 ap)
136864 25.4 «14  (15) 19 31 1ppl
136885 26.1 +35 (15) 19 25 1fpd
13886 2.4 =6 ] 19 a8 1prd
13887 26,5 22 1 20 29  lopd
13868 22,0 11 (3) 21 i apd
13889 3.9 <19 (?) 21 23 efa
13890 B0 +28 (3) 21 28  dad-
13891 27,7 +3 (7 a 30 lapd
13893 al.é + 6 (a) 22 22 dpd
13893 27.7  +«a3  (10) 23 fFeb, 1 1pd : ‘
13894 24.4 411 (3) 23 Jaa. 27  dxd -
13898 2.0 +9 (l0) 84 31 dppl
13896 30.4 +4 {10 2 Feb. ¢  1Ppd
15097 -30.9 +19  (10) 1 Jan, 31 4ppl
13898 26.7 +1%  (9) 26 87  4pa
136899 2.4 o+ 7 (8) 26 26 dfpa
13900 8.0 =10 (15) 26 Fedb. 1  4agpa
13901 1.7 +14  (10) 26 4 lppd
13902 b, 1.3 =11 {10) 26 3 lapa
13903 Jan. 88.6 <17 {10) 27 Jan, 30  dpa
13504 31.9 23 (7 27 2  dopd
13903 Fet. 1.4 +3  (9) 27 27  appd
15906 2,8 -2 (10) 27 Fer. 6 lap
13507 Jam. 28.4 +18  (2) 2 Jew. 28 @dod
13508 2eb. 3.4 +15  (20) 28 feb, &  lopl
13909 4,3 23 (18) 28 8 181
13910 Jan. 26.4 «36  (2) 29 Jam, 29  daf
13911 dob., 3.6 -2 (s) 29 Feb. 2 dapd
13912 5.9 -2 (10) 30 4 lap
13913 6.7 <13 (10) 31 6 1pd
13914 6.8 ~11 (15) sed. 1 6 dapd’
13913 3.4 =10 (10) 2 4 dod
13916 8.2 -1 (15) 2 9 lopd
13917 1.5 <14 (s) 4 4 aprd
13918 2.9 25 (3) 4 4 dppe
13919 3.9 *23 (3) 4 ¢ dpd
13930 4.7 a7 (1) 4 4 ¢ud
13921 9.6  +86 (18) 4 14  lopl
13922 10,3 «21  (18) 4 un 1¢pl
15924 10.7 <31 {15, 4 13 lapa
15924 4.7 <10 (3] 5 $ dod
13928 4.9 =3¢ (2) 6 6 cad
13926 4.5 12 {3) 9 9  uxl
15927 ‘1.9 27 (10] -9 14 qdp
13928 84 *14 (2) 9 9 oad
13929 15.9 v9 a2 ¥ 20 1ppl
13530 16.5 U (s) 13 20 lape-
15891 1:.2 #1122 13 : 1peL
15632 11.: *83 {3} 34 14 dad
13653 : le.t -1% {2) 4 14 daa
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MGNETIC OBSERYATIONS OF SUNSPOTS OBSERVED AT MI. W1ISOM
DURING JANUARY AND FEBRUARY, 1959 (cont'd.) -

13934 Fab, 1644 ~36° 4% 19 20 dgp
13938 19.9 +29 ] 19 19 agpd
13536 21.2 *18 29 1y 26
13937 2l.§ =18 9 1£ 23 pd
13938 21.9 .11 30 19 27 lapl
13939 2.2 «29 (1) 1¢ 19 xd
15940 24.3 .22 16 19 Mar. 2 lapl
13941 1%.3 .28 14 20 Feb. 24  dpfl
13942 21.7 +29 - 18 3 ) 28 4@
13943 26.1 -3 13 23 Mar. 4 dppl
13544 2B.% +r9 11 3 Fev. 27 164
13945 24,6 -18 14 23 Mar., 2 dppi
13946 26,7 +23 13 23 4 dpt
13947 25.9 -9 #3 28 Fed. 28 ded
13998 28.1 -18  {(10) 25 27  d@a
13%4¢ 28.4 +20 (7) 25 25 dxd
1395¢C Nar., 1.8 <15 11 pi] Mar. 5 dgpd
13981 2.6 -10 10 26 3 48pd
13952 4.3 -3 5 . %6 6 1apd
13953 4.4 +i7 {7 26 2 lapd
13994 ) 4.6 13 {s) 26 2 lapd
13958 ‘Feb, 26.8 7 (5) .27 ') agl
13956 Mar. 3.8 410 {2) 27 Feb. 28 dad
13957 9.2 +149  (15) 27 Mr. 11 1811
13958 3.5 +19 {1) 28 Fab. 25 dapd
13959 6.4 +26 5 28 Mar. 6 lapd
W3S )

1383% 4 retura of 1376%.
13850 Hot svea on Jamuary 10 and 1l,
13888 Mot seen o2 Jamaury 11 amd 12,
13687 Fot cosm 02 January 1] md 12,
13030 Ret seen on Jasuary 13,
13863 A returs sf 13801,
13066 Kot seem oz January 14 amd 18,
- 13071 Net seea om Jamuary 20,
Y 13875 Predadly s retura of 13817 with some mixing of pelarisies.
= 13084 Predadly s mw greup after Jamuary 26.
13093 Pretadly & returs and rejuvimation of 13835. Kot sesn on
Jensury 31.. . )
130894 HNet seen on Jemuary 24 and 26.
13096 Pessidly a returan of 13843. Kot sesn om sebruary 2 and 3.
13697 Poseidly several groups on January 20 amd 29.
“13908 A retura of 13029.
13910 Seme pesities as 13885.
13937 - Not ssem on Zedruary 20.
15938 A return of 1388S3.
13951 Hot seean on March 2.
13967 |4 sudden dovelepmont among tho lesding maaters om March 9 may
have bees & maw greup.
13959 Not seenm em Maroh 4,
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