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INTRODUCTION

The Data

Apparatus for measuri g the changes in intensity of 18 -megacycle

cosmic noise received from the sky has been set up,-&t-the-Sampson Station

of the Observatory of RenEselaer Polytechnic Institute The :bsP)tion of

the equipment is latitude 420 477 North, longitude 73' 27' West. The pur-

pose of the program is to detect the occurrence of solar flares indirectly

by the associated effect .,i the transmission properties of the ionosphere.

The effect is to decrease suddenly the transmissivity of the ionosphere to

produce a sudden cosmic-ncise absorption (SCNM),ie eamples of which may be

seen on the succeeding pages of this paper. The aratus responds in a

somewhat similar fashion to several other effects, particularly auroral

activity. At times of solar disturbance there are in addition a number of

increases of incoming radiation which we believe to be solar in origin. In

what follows these are referred to as bursts

This is a continuation of the records of 18-megacycle cosmic-noise

intensity published in ROP 1. The same receiver is in u.s.e. The antenna,

however, was rebuilt on June 19, 1958 to the same characteristics as the

former one. The new antenna consists of tubular twin-lead instead of the

former open lines, and its performance is presumably more independent of

moistuxe conditions.

On the pages which follow we show reproductions of the recorder tapes,

oneý week on a page. The original tapes move at four inches per hour. The

reduction for the photographs here is very closely 1 to 12. Times are

ggiven in Universal Time.

it should be noted that the receiver response is rapid when the

-ignal decreases, but slow when an increase occurs. Thus the record of

a burst gives only an approximation to the rate of rise and maximum value

attained, but generally not the true values. The times of beginning ad

the duration, how4ever, are significant.

The vertical markers every ten minutes are produced by a separate

receive -,1d to station 'W'WV at 5 megazycles. The amplitude of these

markers during a solar disturbance is very rough indication of the field

strength of the 5-megacycle signal as received at the Sampson Station.
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2 ROP

activity, on the other hand, shows a slower decrease of intensity, and usually

a more rapid rise, resulting in a more symmetrical curve. Such events are

often repeated a number of times daring a single night, with varying values of

maximum absorption. There are occasionally isolated daytime events in which

the decrease in intensity is slow; we refer to these as "slow SCNHAs."

The bursts generally show a fast onset, limited by the time constant

of the receiver for increasing signals, and a short duration. Tecause of the

time constant, the maximum intensity recorded miy be considerfi'oly less than

the true maximum intensity. The time of beginning and the duration are, how-

ever, significant. Often the bursts occur in groups. Noise storms on the sun

may show on the records as a series of superimposed bursts, giving a highly

variable trace.

Calibration

On most days two two-point calibrations are recorded, usually at

about 0100 and 1100 U.T., for the purpose of checking receiver stability. The

lower, "cold," step is produced by substituting a cold resistor for the antenna

and indicates the receiver noise le•i. The upper, "hot," step is an arbi-

trary level approximately equal to the !.aximum level of incomirng cosmic noise.

In addition, a daily step calibration shows 3-decibel steps ( n+ 0

'0from the same "hot" level, called 0 db. The steps are produced by feeding

known voltages from a signal genera.or into the receiver. The lowest step is

+the "cold" calibration ratther than a known Input signal. The changes from day

to day are amall, but sufficient to make the scale at the left of the charts

only approximate. Note the non-linearity of the scale.

The Commtents

On the pages facing the reproductions are lists of events and com-==

mints about the records. In the comments, certain numerical indications of

impurtance and intensih; are given. For SCNA's the "clas-' is a measure of

importance on a rising scale of 1- to 3+, determined by amplitude and duration.

The pexcentage of absorption is the intensity ratio of the least cosmic noise

received during the event to the noise which would have been received if the

event ha5. not occurred.
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ROP 15, 1960 3

In some cases, a rise or fall of the recorder pen can be identified

with a disturbance caused by operation or testing of other equipment in or

near the building in which the 1&metacycle receiver is located. Such a rise

or fall is identified as "inter-erence." In some cases it is suspected

ratber than established. "b" means before.

Beginning January 1, 1960 the comments will include the Geophysical

Alerts and Special World Intervals which are issued by the World Warning

Agency of the Internatlons" World Day Service.
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Erratl-m

ROP 14, page 8, November 21, 1959

Insert time, 1620-1720, in front of comment.

rn



ROP 15, 1960)

co
5

-"4

CL ~ 0z

0

oc 0\ 0 \D\

M 0- 0i 0 00
~0 -.r xr n fn

a 0 ) 0) 0

a. 4) cl 4) 0

am ro V j
is



BOP 15,- 19605

.. .. .. . . .. . .. :. .....

.... I .. . . . . . .. - I . .. .-. . .

- -- -2 -. . . . . . . . . . .

-7-

: -- -. . . .

-VE1

hz: 7.-. U1

I ofIiM V - u

Em-



P_ _ M

6 HOP 15., 196o

44)

-44

-4 -H4 u)$

P4-

00

iS31 0. 04
4) 43

2 43

43 0 iS :3q

0 H 0 0

4)c 4- ) i
-2 Ho 02

q3 s4 0V

4) J 40 H 0
43 m 0 q .r 4

"-M 01'H
0 cm 0 E- 10

'.z 0) Z H 0 cm

14 'iS 1.4 &4

4) e0 W

'-4~c 4) H D
HCJH$



R(op-i5,, 196o

u:!

-'-

_11,1T J T-1 I-IT I -IT



8 iROP 5,1960

0

i-H

04)

,0

rd

7-&4

0

H UN HWN -

41
T%4



B)oP 15., 1960 9

SS2 __

Li _

t -=

1p

-|[L

-4-:-T-g-



k~- 

-- ~-

10
ROP i.,1960

r4t41 t
+a ; .2 4.1)m

U44

0u

0

0h U\ r-

4) a

C d'



ROP 15, 1960 i

1% mm Zv W

_LL_

iri, ?4 ,.- ",?: ° _,,



12 ROP 15, 1960

cocu

$43$000

o -

tno0S0 • i

0 :5

4 ," V4

2 k
0 >", V 0

to ,- 0 00 0 r-

Ci 4-I 0

0
4' 4 aS 0 0 -

HO c

0 a Id"d .0 0 0

"o 04' 0D •

4' 0 4 '4J0 4) t
e4-r 000

C) >q

0 ci I 1 I

0

0 >_' 4- 0

43 0 0 H -
>o4 o V

U 04' 0
P. .00 0~ 4

W ri1 to O

to~~ ~ 0(e) 2 ' 00
4'3 0 m ~ ' d

oj ko

13> 0

0 C\

0A. en o o
0O H H HH -4

r.- co a\ 0CM INC l e

$4 $4 4 $4 $
Ci 0 l 0U

H 0 p 0.



ROP 15, 1960 13

10.

•- -• ila. -,,d-

-LI)

*I IE oi ,

g. - -

-g-3-

-. 1 .- - -4 .

-•I , ,, , ~ - -,,, ,, _,, a i- ,,

-2- 2 2-



14 PýP 15., 196D

14

13

4-1

43

$41 c

4303

0 _-

4u

rq



__ - - -

I

- "--- r

ROP 12, 3.9W 15

K
*1

h. 4

-n

1\½ .2
-o

A
-9:1 I

w
-� C -t �

-� I
-! -!

-� >-

- - w

-2
LI)

- -20
- U

I- *

-� -. I-
-- I

- I- -.

- -.

I - -

_ __ __ ___

U
- ��-�--*-� V -



16 itop 21.5., 196o

0

S 00 04

04

.0 1 .

0.4 0~00
Ca 4'I V4 H 00

-H 4> 0i .3 4

03 00 d) 0

C) 4 r-: as v HO
o .' as 4 0 -P31

oJ V u4 T4 0 0 1o r-H H- 4a0 -4

4 N 00 ,%4 0 0 ~00 000>6 a
93 0a4P -400 *4 43 4* 43 $4 &4 4 4

t-4 0r4) A 0 40 k 0 d00> 00)
0,I 14- r- 0 P 4 .4- 4'+- 04 144 'I

.0 4-1 014r*4 0) V4 V4 ý4 1401W a U P4 4' 0 0 k r-I 2 P. P.p1  4 0).a
*4.4 .ri 4-1) ID "-P4.4.piP4 4'1

o .0 14 40 0 43 C4'3 000 u9
0 41 0 c 4-) C)-404 r. -j 0) D -.4rq

H.* t3.0 10 to Cq +1 41=C1=0 0 -P H

W~~~ ~ ~ d0 0.--~. 0 4.44 C i 1 I 9 3
C P4r4 4' .0 04' 4- § r,+3

4' 1O r-4 Cab3 04 4'..00 0a)4 ( :1r4)

A uQ Hk Id m.~ -H r- . 39-10 0S d
1-H 4 Is W14 .0 0 0 M ' > 44 H

(D W 0 P4 V1 v 0 r. P4t . 0
4 P,. Ca i 0 0 0 0 0

0a HO P, 41444 41
&40C 04 $4$ 41 4 > 0,P4C8 0 01444 140P4 C

02 .00 1. * 3 * .0) :3 004 4 )0 0 v

.0 >44CC m 020.0 .p4 m1 m.. 0

0)
.4a

00
4'C H- m co-~ u' lC ý 0 - n 0ri0t-U\ 0U\C ~

30 8 t- 0 e 0H.4~ Hq 6m 0 -, :U-

r-4 C) e 0 H
rn M F-Iir\ -r 0 H -:

H qr- k HH(V Ha cj 0 - CJct

\0 c O k

.3.3- 3 .S44



17

HOP 15, 1960

3 1- 
3- 

33E

U, 0 
11 

z

2 I

.co

-S _f 
__i

/- 
_ - -t t.

F -- -S'. 
.



18 Rap 15,. 196o

0 4

4-')

005

04

4j4

0 4)
*. i H 9:

000 0 a4~
V4 L3 i4

0 0 V ~ 4Ci m 05

r. +3 0J 0

4.).

m t 0 to0
to tO 0 3 O 3 t

as as0 H '-4 0*

0 0 L04 r4t

0 14 14 4' 0 0 0 c )4
4' : u 4 0 4 2' 04 M U 3

wH m o .0Wr 0 ;Q- rl-49 -U4 ca -4i .54 A
0t 0 *0t :3 4

N P-4*.40t 0

0 01 r U-N0 UIAC 0 r-4 0 4).4 U- r4 0%
H 4 U H~ aHH 0 d -0 J M-4~ _:H

9-4 oq 5W4. rl .a. r-4 P- ki - 1 -4c e

v044 0 i~ rtN 00 0

cu0 ) \ - 0N k

000 t- \0I 01 \ -0 cu COU t
0Itq NoJ o 0- ir 0 H~~ 0 -4 0 4

r-4r- r- HO) fC O O)4

r-i t-3



HOP 15, 1960 19

30 mb, ANN&

4 0 
a i * N -a On

r 
-r

-
-

- o 
-

2f



20Rop 15.5, 196o

-20

14 C)434)4

4)$4

04)
14 P4)

CI 0 0

00

CO 43

00i 43 4-

4)T ' c 4)
bo t

I) C.) 4to~.' 0 0+

(k) C,

W4 4)

m0 094 9 -9)

14 *a $4
4? v * ) 4) Nj 9A0 4 p

Z 04 P4 0k 0. 44

C'4>

H H P
< ~14OtP.o'

U-\ C's a\ 0 I'D ;-4C3. ~4 C.JH
OSj -Htf().' to k (1 H vH'

o 04 0 O 0 X4.) r- CU .C) O
toas to

4) ~~4 (n) 0~ tQ W
en OH OOCOE H0 0 0 0 6

(m gk oj C' C) OSI OS

r4~ 0 0 0 a (r s 4

eI cm r

t- O \cj 
1 ~



__ - _ -� - ��-�----�=----

N.

- - a.�
4
$

I

21

I�0P 15, 1960

-- � �. �. -�

mud Wu�'u4 � 4W 4W�*�
Q4�*�i 4 W 0 �WW; �

*3 -����*ui � a � �

* I* 1� { I
-� -� -� -� --

* I

'1 I -.

-� I *' -

-� S
S '. I

-. 1 -, -� - *\ I -t
-2 1 a

I I
-,� / -- I

-� - I -� - - I I
I ) -

-� -. -� -- � .4

1 .1 J
-� 1 I � /

-� / I

I - -� -* I J
- I *-. I

-.,� �-1 4-1 1 3
--- 1 -*-i *, -a- -

-- -� 1
1� I
- -� -� -� a -2

- . - g

I': 9
I -

* I
- S -

I;-.
I I

I -- I -t -

i i
- * -- -

'-a- a I

- C C * * �

'4 C I4



HOP 15., 1960
22

0

.y40

Pt 43

f4

n 0 C

40 * 0
C3

r4 A



ROP 15, 1960

0"33

0000 )Oct ON%

0041 ou f

QO I N- wl*A
oc"r 0001 -m -1 CWT

ell, oi ((II cc- Daft 06

o00t 001! 00(4

00 00 ~mo

0-00 066

ow. o(( oc

co-t 000- 00 00'-

*1~

Ica 011

Ow & MAOV



24 Rep 15', 9630

4-

I P

0

:£•

NC

NH



25

RoP 15, 196o

0013

oct'

ccc'

00?'

0001

000?


