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V. •;-?0h: Pr-Jsible Test of Response of Atmosphere to Solar Corpuscular
Streams.

lo' Introduction.

So- e time ago tf. 0. Roberts suggested to Dr. II* C. Willett and others 
Lity of 3b 3k on the relative roles played by corpuscular

from the sun and by ultraviolet irradiation of the uppor atmos- 
;.’o« -0 The suggestion was as follows:

At tinea o f great solar activity  (major sunspot m-izima) -there are 
::ry largo changes in solar radiation in the shortwave region of 

spectrum., in a ll  probability, as evidenced by SIDs and tho 
acc< ripanyii g solar fla res. The changos in radiation are sudden and_ 
v: len- The3 are r l l y  fo l ia  i sc time lat< . . io ai ei 
an out 26 hours) by corpuscular sh ov/erc shewing in high latitudes as 
aurorae and resulting in magnetic disturbances.

At times of lesser solar aeti ity . partic ilarly the
fe.v years just after sunspot noximumj leading dc-.ra approximately to

■ inimum, we find that there pronounced recurrences in 
: .ic disturbances, particularly those of moderate magnitude.

.rtsls designated the hypothetical solar regions responsible for 
these ao n&-regions". 2)

. Ref erring to the work of »Villett8 ^  Roberts then called atten­
tion to the fact that the nost pronounced M-region effecta in geo- 
magnetism occur in the years when nillett expects tl al high-index 
pattern in atmospheric circulation* suggesting a cause-effect relationship*

'Ziusj i f  there is a specific change towards the zonal higb~inde:s: 
pjttorn at tines o f corpuscular ehor/ere, there should bo a reflection 
ti ohia in atmospheric pressures in high latitude stations at just 
the times when ?u~*region3 are present. Roberts then proposed selection 
fro ; geomagnetic records of-a ll periods of pronounced li-regions of tho 
pc t 50 years, and the subsequent subjection of tho selected station

1) See W. 0. port to Trans iYorld Airlines on Research Prog;
<h hi;h /:;.r:.tudo Observatory, 18 October 1952.

2) Bertels, Terr* ';;m . 39, 201 (193U).
3 ■ H.C. hill.-.-tt,* KAtmospheric and Oceanic Circulation as a Factor in

. 1-IntergLacial Changes of Climate” pi 3sen ted at the Symposium 
of -".tic Cheng® Amorican Academy of Arts and Sciences^ “*

9-10? 1952. To be published by tho Academy with other 
Symposium papero.
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assures for these times to g sensitiv L
analysis (perhaps of tho Chroe type) designed to uncover evidences of 
i  ' >■•'•.•.;?• (solci’ rotation) period of recurrence in the barometric 
>r rr. 3. iiotrblishment of the recurrence ivould be a strong cor- 
. . orative link in 'he theoxy of corpuscular origin of the aonal 

higjti-indox pattern. -  .

'..1.11 Research Moniorandurn contains a compilation by Miss Trotter of c.
1:1 t of tho principal geomagnetic storms regarded by her as storms of

the peri ly 1206 iber !
' : s . 1 s whether is an re  1 27*

cc in barometric pressures from appropriate stations at the times of 
.or.: .;r.’onoxtcicoc< of the geomagaetic disturbance theories listed in this 

report

1.1 t of Geosaagnetic Stoms of iJ™ region Character.

ITo 11 r:t beldar geomagnetic storms shewing M-region characteristics:
1; -, a strong tendency to recur at 27-dry intervals. This recurrence 
sncy is generally confined to intervals cf declining postwnoslxaum sun- 

1, rc bivity“ In a for/ cases in the l is t  below* Cartels or Hcrton was the '
• iorlv-- for designating a storm region as an M-region typo. But in moot 

the designation was made by Miss -Trotter.

11 dates old numbers of rotations given are approjdmate. Dates 
r to ' g rrrber of the magnetic disturbance. In a ll eases selections

1. s’ diag • geoi ctiv \ The first llj 
i-sr;^.-;njco came from charts of the international. magnetic character 
' . C. remainder of tho sequences were made from charts of the 

jK KgS 3 ' pi' - 3 ibly s are closely tied than the other 
............. ts or geomagnetism.

All periods fron Januaxy 3.?06 through December 1?52 were included. It 
/  be possible latr.r to secure records going back to l8?ij* i f  i t  proves 

. - bio .0 or: and the present lis t . Sources of basic observational
• :at oriel were the following:

Sec nccs 1 -  3.0: Bartels, ■v.'..;7is jLTo 1, (1932)
11 -  lii: Bartels, Tbrr. Mam. 32s 201, (193k)
1'S “ -16: Geomagnetic Indices K and C l l̂i*?, I r .  ! ul] tin 12c. 
17  *" 21 s Bartels monthly charts of geomagnetic activity 

based on ir values (on f i le  in EAO library).
Ihe tabulation follows, with remarks regarding the character of tho 

:■ irrent series of magnetic disturbances.



n
Geomagnetic 

(Pates and
0 C A Ehd

n■L c 11 nee. 1907 23 1908 31 Octc 1908
o£ o 2lt July 1908 8 Kov» 1908 23 Jan„ 1909

13 Hay :L910 30 1910 16 Dec0 1910

lu 2b July 1910 2 Jan0 1911 13 June. 1911

bo 3 June 1911 21 Sep q 1911 11 Dee a 1911

6, 22 Aug. 1912 7 Deco 1912 26 Feb. 1913

7» 2 July 1918 in*wV C2C3 1918 22 Hay 1919
0, 13 Dec* 1921 18 June 1922 30 MOV, 1922

9o 30 JSHo 1923 22 Apr, 1923 11 July 1923

.0, oy Bocc 1929 7 Aug. 1930 lit 1931

.1= 13 Febo 1930 o June 1930 15’ Octo 1930

.2. 26 June 1931 2l* J Lvn c 1932 lb Dcc, 1932

L3o 2? Aug, 1931 2 Uar0 1932 9 Sep„ 1932

lu P1'-’u u Jan0 1933 19 Apr 3? cs 1933 5' Aug. 1933



c
Storao of '--region Character 
rotations aro approximate)

rlta^'cns R.ii-rkr,'
13  I-'ode rat 9 storms of few days duration.

S The disturbances stand cut strongly from adjoining 
quiet days.

Dubious. 27- day recurrence evident, but distiabsncas 
“not clearly marked*

13 Designated by Bartels* Lengthy moderate' storm*

8 . Stores sharply distinguished ; fc c

8 Dubious. Average length o f storms about tso days.

13 Storms last five to si:: days.
If? Designated by Bartels. Hodorate stores lasting 8 -  10 

days* Trotter fesls the sequence lasted a couple 
more cycles.

7 Designated by Bartels. Storms in this sequence stand 
out distinctly from adjoining very quiet days.

17 Designated by Bartels. Very distinct from otlvji*
magnetic activity especially in latex* rotations. 
Too weeks of quiet conditions between the dis­
turbances of sequences 10  and 1 1 .

10 See above

20 Bartels designation. Storms last about 6 days*

15 Dubiousa Prolonged storms of 8 to 10 dayo3 but only 
a day or so of quiet conditions I 
turbanccs of sequences 12  and 1 3 .

q ^uaet conditions exist on both. sides of ths disti 
of t'-as sequence. First i  /o storE3 severe* 
Possibly sequence lasts a fc:/ more cycler..



1
T

Star*!Cr

15. 10 Jin;30 19 li2 29
■* f  J lO  0 h July 191-3 30

17 c 7 Aug. 1950 C.

^  ■ f ( *  ' ‘ e
Center End Eotauxons Esaaarko

Oct. 19li2 21 1)30« 19U2 6 Dubious. Quiet conditions on both sides of cboaaB*

10

Oct. 1950 22 Dec. 19̂ 0 7 Hanton calls this*“a tarked 27-daj s< ence o f j
geoiaagnetic storms(Observatory 71, h5-it7°)

. ' inter­
ference on long—liotbhcc radioJ&’cnsroission lilt­
ing in serious dislocation and delsylzT'cwsso rcisl 
and press coraauriications,

l8 25 Aug. 1951 16 Oct* 19^1 5 Jan. 1952 6 Newton says sequence from 19 Sep., to 16 ITov-
(Observatory, 72} i>5o)

1?- 23 Feb0 1951 20 Apr* 1951 3 Very dubious 0

20a 16 July 1951 6 Oct. 1951 ii Very dubious. Kewton says there uere t. 0 sequences in
1951« fifo o lo  seems clear. This one far lesso

21o 10 Jan0 1952 23 Apr. 1952 5 Designated by Nets ton. The May passage could bo added.
All rotations noted by Newton associated with poor 
reception on long-distance radio channels, especially 
thoso directed near auroral zones0

The folloTiing shovr a 27-day recurrence, but they are not clearly distinguishable from other magnetic activ ity .
and thus should probably bs excluded from.a barometric pressure analysis of the type suggested.

Tr:o to three days durations C figure below l&O on sose. 
About t'..'c day duration. Slightly disturbed,; •

Quite disturbed particularly ih last fer,? rotations.

22. 11 Feb. 1905 12 Sep. 1906 - 10
23 o 23 • Aug 0 1912 23 Feb 0 1913 0

2h. 5 July 1915 12 Jan. 1916 ■ 8

2$. 5 Feb. 1916 17 July 1916 7
26o 10 Sep. 1916 20 Feb. 1917 7
27o 16 Febo 1922-. 19 June 1921- 6
23 c lh Aug. 1929 5 Nov. 1929 ii

Three to four days duration. Slight to great disturbancec



c
othor stcr- series came to our attention, but outslda 
•orono'CTiSad recurrent serieo of M-repicn tyoe, ho1

■r o:C

Stert ErH Rotations

22 Juno 1886 £0 Fsbo 1887 10~~

e ;d



c
he range c f datea systematically cover;d; • . ’ •• . .

v o n

Itenai’hn

loy; activity on adjoining days, 
i uasnctisa and Atmospheric

Ilccterate- jit.or.ns 
Source: Terresoi'ir..
Electricity, 52. 33, '• d a
Character Figures, C, for Tears l88Ij.—1889,J 0 Table 
published by BarcelOo


