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1”~~~ cti~Tiy in a region at Carrington Longitude 45° was (
associated with severa l interp lanetary and terrestrial dis-

~~~ turbances that occurred from 20 March to 5 May 1976. These
events , which inc tuded a ground-leve l solar cosmic ray in-
crease , were relativcly unusua l in that t l~~’~ occurred d u r in g
solar minimum. At the request of the SCO~~I i d  project on th~
Study of Travelling Interp lanetary Phcnorr.~ma , this period
was designated as a “Retrospective World Interval” resulting
in a special publication of solar-terrestrial physics data
in a UAG report. Since this project wa~ int ernation .~i1 in
scope and one in which many cosmic ray physicists partici-
pated , a sutmuary of the interestiug events of this period is
presented .

1. INTRODU CT ION L~ r3  :~~n 
—

Solar minimum , defined as the minimum of a 13-month running average of the
Zurich sunspot number , apparentl y occurred the last four months of 1975 an~
the first nine months of 1976 with March 1976 being statistical “sunspot
minimum”. Ironically, the period 20 March - 5 U ay 1976 was very active for a
solar minimum period , primarily with solar activity in a region at Carrinct ’n
Longitude 450 that was associated with several interp lanetary and terrestrial
disturbances. This solar activity occurred within a previous ly designated
period of special solar-terrestrial physics studies. Under the organizational
sponsorship of the Specia~. Committee on Solar-Terrestrial Physics (SCOSTEP) ,
the Study of Travelling Interp lanetary Phenomena (STIP) project had d e s i e n a t ~~d
the per iod 15 March - 15 May 1976 as ~“STIP Interva l II”, primaril y bccause of
the possibility of obtaining extensive and hitherto unavailable particle ,
p lasma , and magnetic fie ld observations from two space probes very close to
the sun. The orbits of these two probes , Helios I and Ilelios 2, are shown

~~ in Figure 1.

~~~ 
Preliminary evaluation of the solar-terrestrial activity that occurred

during this period together with the data acquired by various ground-based
and aatellitc detectors resulted in a request from the STIP projec t  that  the
period 20 March - 5 May 1976 be designated as a “Retrospective World
Interval”. In conjunction with the forma l declaration of this interval by the
SCOSTEP Monitoring Sun-Earth Environment Committee , World Data Center A for

~ 
Solar-Terrestrial Physics in Bou lder , Colorado , USA , offered to publish a

C — 
special UAG data report presenting significant solar-terrestrial physics data / /acquired during this period . Data contributions were solicited f rom the
scientific community with the proviso that data to be published be confined to - -
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4 events believed associa ted with  M cMa th
WIIJOI ?

Region 14143 (solar rotation 1639) and

/
/ i j Y .  its return as McMath Reg ion 14179

I 
- . (solar ro t a t i on  1660) . Table  1 pre-

M~~A~ / sents a sutruita ry of the data  contr i-,,

• / butations to this special data report.

/
APR i/ 14( 2. GENERAL OBSERVAT IONAL DATA

• _ _ _ _ _ _ _s,j,
Table 2 presents a listing of someI of the major solar- terres t r ia l  phenom-

ena that occurred between 20 March and/
5 May 197 6, particularly those believed

- as~ a* \ / associated with McMath Regions 14143
• I4 Pfl ~~~ 

~~~~‘~\ and 14179. Figure 2 is a graphical/ I ~~~~~I,I, \ display of the daily values of solar
__—~~ activity, geomagnetic activity, and

(A*TN -

neutron monitor intensity for the pen-
~~~ a od of the entire STIP Interva l

(15 March-15 May 1976) . Figure 3 ii -
Figure 1. The orbits of the lustrates the )O.2 MeV electron flux
Helios 1 and Helios 2 space probes and the 2.0-4.6 MeV proton flux ob-
with respect to a fixed earth-sun served by the IMP 8 satellite for the
line. The time period is from same period.
15 January 1976 to August 1976.

- Although McMath Regions 14143 and
14179 were extremely active during t h i s
period it should be noted that McMath
Region 14143 was on the visible hemis-
phere from 23 March to 6 April and
region 14179 from 20 April to 3 May
1976. During the period 16-22 March ,
before region 14143 rotated onto the
visible solar disk , most of the visible

- flare activity was from McMath Region

TABLE 1 14127 (Carrington Longitude 196°). For
the three day period that both McMath

Number of Contributions Regions 14127 and 14143 were on the

by Discipline, to the Special visible hemisphere (23-25 March) 567. of

UAG Report on the Retrospective the flare activity was from region

World Interval , 20 March-5 May 1976 14143 on the eastern limb of the visi-
ble hemisphere , and 447. from region
14127 on the western limb . For theNumber of

Discipline Contributions remaining 11 days of its transit across
the visible solar hemisphere , activity

Airgiow 1 
in McMath Region 14143 was responsib le

Aurora 1 for 857. of the flare activity on the

Cost tc Rays 11 entire visible solar disk.

Ceomagnetism 9
Ionosphere 9
Satellite Data 9 . 3. GROUND LEVEL SOLAR COSMIC RAY EVENT
Solar Optical 4
Solar Radio 16 No attempt will be made to compre-

Multi-discip line 3 hensively discuss each of the solar-
• terrestrial events that occurred during
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Figure 2. Graphical display of the daily values of the solar activity
(at indicated by the Zur ich sunspot numbers ,. the 2800 M h z  f lux, and the
number of flares and subflares) , and the geomagnetic activity (as m di-
cated by the A index) during STIP Interval II. The relative cosmic
ray neutron mo~itor intensity, as measured by the Deep River , Canada,
neutron monitor, is given at the bottom of the figure.
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Figure 3. Three-hourly electron (>0 .22 MeV) and proton (2.0-4.6 MeV)
counting rates from IMP 8 for the period 20 March - 5 May 1976. The
largest tic marks are at the end of the date given on the x-axis.
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TABLE 2 TABLE 3

Summary of Major Solar-Terrestrial Relative Solar Proton Increase
Phenomena : 20 March-S May 1976 Observed by Selected Neutron

Monitors for the Ground Level
20 March 1976 Event of 30 A pr il 1976

0203 u’fl Type II radio burst
2255 UTJ at East Limb (Probable Relative 

*source, region 14143 S t a t i o n  Increase (7.)
behind east limb.)

23 March 1976 Inuvik 12.0
0840-1900 UT X-ray enhancement Kerguelen 11.2
1100 UT Loops observed in H- Tixie Bay 7,4

alpha, SE limb. Alert 4.4
(Probably from region Thule 44
14143) Goose Bay 2.7

26 March 1976 Deep River 2.7
0233 UT SC geomagnetic storm McMurdo 2.7

28 March 1976
1840 UT Onset of X-ray *Base line = Hourly average

enhancement intensity for 2000-2100 UT.
<1905 UT Solar f la re , lB , Region

14143, S07, E28.
1921 UT Type II radio burst 

- 

-

31 March 1976
1108 UT Onset of X-ray -

enhancement
1138 UT Solar flare , l1~, Reg ion

14143, S07 , W09.
1 April 197ó 10

0255 UT SC geomagnetic storm

— 30 April 1976
2043 UT Onset of X-ray W ~

enhancement
2047 UT Solar flare , lB Region

14179, S08, W46. tJ~~ ~~~2047 UT Onset of 2800 MHz solar ~i 
L. U t~

noise burst. 0 - 
-

2107 UT Type II radio burst
2120-2125 UT Onset of GLE, Inuvik. 

~~~~~~~

“-  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Z300 UTneutron monitor. 
~~~~ Ills

• 2130 UT Onset of 6-10 McV
protons observed on Figure 4. Relative neutron monitor
SMS/GOES increase observed at Inuvik and

1 May 1976 Goose Bay, Canada . The cutoff
0130 UT Maximum PCA at Thule energy at both stations is deter-

(2.7 dB) mined by the intervening atmosphere.
2-3 May 1976 Geomagnetic storm.
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Figure 5. Riometer absorption and horizontal  component of the geoma gnetic
field as observed at Thule , Greenland from 30 April through 6 May 1976.
(Figure courtesy of E. A. Lewis , Deputy for Electronic Technology, Rome Air
Development Center , Hanscoul AFB , Bedford , Massachusetts , USA.)

this time period. However, the ground-level solar cosmic ray event on
30 April is of specific interest to cosmic ray physicists. This event was
associated with a lB flare at 2047 UT at 46° West of central meridian in
McMath Region 14179. From examination of the neutron monitor data from 10
locations, the earliest onset appears to be between 2120 and 2125 UT at
Inuvik, Canada , which also has the largest increase of 127. as listed in
Table 3. The relativistic particle flux in this event was quite anisotroDic
as illus trated by a comparison of the relative increases at Inuvik and Goose
Bay, Canada, as shown in Figure 4. At lower energies there was a rapid
increase of electron and proton flux as observed on the IMP 8 satellite
(Figure 3) and in the polar cap a maximum absorption of 2.7 dB was measured
by the Thule riometer. The relatively modest low energy particle increase
observed by IMP 8 and comparatively small riometer absorption , combined with
the ground level neutron monitor increase , indica te a very hard particle
spectrum.

4. SUMMARY

An extensive data compilation of solar-terrestrial observation for the
period 20 March - S May 1976 has been compiled by World Data Center A at the
request of the scientific community. Data compilations such as these are
extren~e1y valuable for research and analyses as the data are either published
in detail or summarized in one single document. Many cosmic ray physicists
have contributed to data compilations such as these while still more cosmic
ray physicists utilize these compilations for various research projects. All
members of the IUPAP cosmic ray community are invited to suggest similar
periods for comprehensive data collections , and to participate in the data
collection process by contributing appropriate data for publication and
utilization by the scientific community.
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