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We report here observations of a very abrupt and short-
-lived cosmic-ray increase which was observed at M.I.T. (geo~
graphic coordinates 41°23'N, 71°08'W, sea level) on May 4, 1960.

These data were obtained from three 1arge meson telescdpes, of

* This work was performed when one of the authors (R.P.) was at the M.I.T.



254
total sensitive area 10 m
1

2

se¢ ~. The telescopes have been:described elsewhere,

y and total counting rate ® 900 counts

1 and it

suffices to state that there are now 7.5 cm of lead between the

scintillators. The minimum p-meson momentum accepted by the

telescope 1s now approximately 202 Mev/c.

The datz from the telescopes are recorded as follows.

(1) The countiny ra%e . from each telescope is accumulated over

intervals of siy minutes, and punched on tape in the form of

binary numbers. (2) A printing register records the hourly

totals from each telescope as decimal numbers. (3) The out-

puts from the three telescopes are combinédj accumulated over

intervals of 30 usecondss and the accumulated cQunt?régistered on

a chart recorder.

Figure 1 d'splays the 30-second counting rate data

obtained between 101C and 1110 U.T. on May 4, 1960. The total
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Fig. 1. The 30-secouad meson data observed

at M.I.T. subsequen’ to the production of’

cosmic rays by the sun on duy 4, 1960.

number of counts recorded in
each 30-second interval is
plbtted as a percentage rela
tive to the mean counting

rate for the period 1010 +to

1030. The standard devia-

tion-which is appropriate to

gany'30-seconﬁ'measurement is

‘shown. To check the relia-

bility of the data shown in the figure, we have examined the 6-

-minute and hourly counting rate data, finding that there is no
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significant difference between the variations observed by the three

telescopes.

Comparison with WWV revealed that our time standard was
lagging 8 seconds behind Universal Time: fOr ex&mpleg,fhe count
total plotted between 1015 and 1015 + 30 seconds,:was obtained
between 10:15:08 U.T. and 10:15:38 U.T. No_corrections have been
made for changes of barometric pressure, as-it'remained épﬁstant

over thils hour to within 0,005 inch of mefpury.

It is seen from the figure that the counting rate measure
ments remained at the pre-event value until 10:31:08. The'néxt
measurement, that 1s, the one obtained betweé§'10:31:08'and 10:31:38,
was 4 standard‘deviations above this value, and we therefore estimate
that the first arrival of solar cosmic rays of energles = 6 Bev at
M.I.T. occurred no latet than 10:31:38 and, probably, not before.
about 10:30:53., The maximum counting rate (6% above the pre-event
value) was attained about 10:35 U.T., and after-réﬁaining at this
value for about 5 minutes, the couﬁting rate'rapidly reﬁurpgd'to
the pre-event vaiue; our'data_showing no significant continuation
of the solar flare effect after 10:55 U,T.

According to a preliminary réport'iséued by the High‘

Zra'flare of importance

Altitude Observatory at Boulder, Coiorado,
2 was observed at 10:20 U.T, in an active region on the western
solar 1imb, As no other solar flares wé?e reported to have occurred.
at this time, we conclude that the cosmic radiation was generated

in this flare.
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The most outstanding feature of the cosmic~ray effect

reported in this communication is the very short time scale ~ the
rising intensity and &ecaying intensity phases being much shorter
than those observed during any previous case of this type event.

A study of the temporal dependence of all recorded cases of the
cosmic~ray flare effect has-been-completed recently, ani a model
of the magnetic configurationégin the.suneea:th pegion;has.been
constructed. = These results will be published elsewhere in the
near future. It suffices to say he:eJthat,'onfthe-basis of the
model applicable'on.May 45zthe:shqrt-time.3calé w@uldfbe explained
in terms of the eafthbeing"withinfan”essentiallyfradial.field
which was rooted in the active region on the sun. The very short
time scale suggesfsfthat-theré,wcuid;be relative1yrfew irregu-
Jarities in this fiel& and, consequently, the.radiatiéh arriving
at the earth would be largely collimated along the lines of the
field. This predicts that dﬁring"the'May-é event (1) impact.

ZOnes ‘were very proncunced,“(z)-there was little time dispersion
between the high - and low - energy particles; and (3) the effect
observed by'stations'outside the impacn 2ohes was-relatively
small. It is highly desirable that data with good time regolution
from many parts of the world be cdmpared to determine whether

these predictions were fulfilled.

The meson telescopes, with their fine-detail timing
circuits, were'desigﬁed by Professor R. W. Williams and Mr. R.
D'Arcy for the specific purpose of studying cosmic=-ray flare

increases in detail.
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