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INTRODUCTION

The La Posta I 8.3-in antenna has been used since 1972 to acquire radio maps of the
solar disk at wavelengths of 0.86 cm and 2.0 cm. The Naval Ocean Systems Center in-house
research program is supporting the continuation of this program through the peak of the
present solar activity cycle (about 198 1 ). During this period of operation daily (5 days per
wee k) radio maps at both wavelengths will be acquired. In addition, the detailed time
deve lopment will be observed of spëci tic active regions during the international Flare
Buildup Study (FBS). This report presents the radioheliogram data for the third quarter of
1979 .

METHOD OF OBSERVATION

The antenna used for the observations is an I 8.3-m-(60 ft) diameter circular
paraboloid on a computer-contro lled altitude-azimuth mount. At 0.86 cm-A the half-
power beamw idth is 2.8 arc m m :  at 2.0 em-A it is 4.0 arc m m .  The central disk solar
antenna temperatures are approximately 4000° K at 0.86 cm and 7300°K at 2.0 cm-A. At
both wavelengths the observations are m ade with Dicke radiometers , the antenna being
switch ed against noise tubes. The rms noise in the solar antenna temperatures measured
at t he outputs of the radiometers with I-s time constants is approximately 2°K.

The data tor a map are collected by directing the telescope to perform a square
houstrophedonic raster with lines perpendicular to heliographic N-S. fIlling a 35-by-35
grid of points with a I .0 arc mm spacing at 0.86 cm-A. The antenna tracks each grid point
for 2 s: 1 s for position attainment and I s for data acquisition , during which time the
radiometer output is integrated. At 2.0 cm-A the map grid is 19-by-19 with a spacing of
2.0 arc mm . the antenna tracking each grid point for 3 s: 2 s for position attainment and
I s for data acquisition , during w hich time the radiometer output is integrated. Both
radiometers are operated w ith time constants of 0.1 s during solar mapping. The times
ta ken to till the map grids are 41 mm and 18 mm at 0.86 cm-A and 2.0 cm-A , respective ly.
The radiometers are calibrated before and after each map, using as ca libration signals both
noise tubes and t he blank sky at the same elevation as the sun.

DATA REDUCTION

The integrated radiometer output at each grid point is converted to antenna
temperature by linear interpolation between the blank sky and noise tube calibration
readings. The maps are then normalized to correct for day-to-day changes in both the scale
and zero level of the antenna temperature measurements. These changes are caused
primarily by changes in atmospheric attenuation and changes in the noise tube calibration
sources.

The tlrst step in the normalization procedure is to determine the central disk
bac kground solar antenna temperature , 1,,. This is done for each map by using the
fo llowing algorithm, which is intended to minimize the effects of active regions of the
determ ination.

( I) Begin with the nine central points (N = 9) of the map.
(2) Compute the mean and standard deviation of the N points. 

_ _ _ _ _  _ _ _ _  
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(3 )  if N = 2. go to St Cj ) (6) : otherwise ,

If the standard deviation is less thami I’ of t he mean, go to Step (6); otherwise .
(S) l)iscard the largest temperature of the N points, (N = N — I). and go to step (2).

(6) Use the mean of the N points as I~.

In order to nor malite the maps for errors III both the scale and zero level , two
known points are needed. From the second point we use the average of the four penultimate
points along the map diagonals. These points lie at a distance ot 22.6 7 arc mm (I t~f~)
from disk center , well beyond the solar limb. In the vicinity of these points the antenna
temperature is small in comparison with Te and varies nearly linearly with distance from
disk center. This antenna temperature is denoted by T~ . Because of the motion of the
Earth in its orbit . T~ is not constant . but varies during the year. W~ ignore t his slight
variat ion and denote by C the expected value of the ratio TO/1C averaged over the year.

Then the normalization can he written

T ( i , j ) — l )
T~~

— L )  i’ l )

To (’Tc
D z

I — C  ( 2)

w here

Rn (i. j )  = normalized temperature at losition (i , P of the solar radio map
(dimensionless).

r i. j i = antenna te m perature at position (i . i) of the map ( ° K ) ,

= central disk background solar antenna temperature (~K).

T~) = antenna temperature at the penultimate positions along the map diagonals
(°K). and

(‘ average va lue ot 1 ‘1 
~ 

(d imensionIcss~t.

In the above normalization procedure a maximum of nine grid point values were
used in determin ing I~. For maps on which an act ive region occurs near the center of the
solar disk. fewer t han nine points arc used . For some of these , the value of is affected ,
even though the i~ cr iterion of. the algorithm is met. There arc also a few cases in which
lilaments near disk center cause the computed value of T

~ 
to he small. An obvious way

to reduce such effects is to increase the number of grid points of . the m a p  used in computing
This is accomplished by the following re-rlOrflial iFatft)fl algorithm, which is first s lated,

t hen explained.

( I) l)ivide an individual map by the “mode-map. ”

2) For the grid points on the solar disk. comfl l)UtC the distribution of the quotients
The median value of this distribution is denoted b~ Q.

( 3) (‘orrect the central disk background solar antenna te m perature thusly:

= T(. X 

Q 2
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w here

= centra l disk background solar antenna temperature (° K ) .

Q = the above-described mnetlian quotient , and

= corrected value ol I

(4  Normalize tt ie iiiap as described by Equations ( I )  and ( 2) using I ~.
‘ in place of

4 . 

At ste p ( I t he  “it iodc-tiiap” is a background-average-normali zed map derived from
t he La Posta m aps for 1972 , I ~i’3~ and l9~4 (444 m aps at 0.86 cm-A ; 4 18 maps at 2 .0
cm- A l . [tie mode imiap at cacti wavelengt h was determined as follows. [he individual maps
were tirst niade s~ iitinetr ic h~ colnputing t he m ean of corresponding points in the tour
quadrants. this produces north-south and east -wes i s~ miim ii e t r~ . hut does not f’orce circular
svnimne try . The distribution of time normalized t em pt-rat mire va lues was nest computed for
each grid point in the quadrant. 1 tie modal .ilut’ of eac h distribution was then determined
by constructing histograms wit h mnter sa ls of wid th 0.0025 (0.25~ of Tv ). These m odal

almies determine :i surf ace w hich is tailed fl it ’ “m ode-map. ’’ The tw mode-maps are shown
in I- mgure I

At step ( 2) of the procedure the solar disk is defined as tile area over which the
mode-map es~ectls 0.85 (8c of I A m 0.86 cm this area encompasses (I69 grid points .
169 at 2.0 cm wavelen gth.

•~ t step 3 the correction lac to r  () gises an indication of the accuracy of the initial
norm alization. In re—normaliz ing the 1 ~ 2 . I ‘)“3 , and I ~) ‘4 maps by means of ’ th is
procedure . ,ipprosimate ly Th of the com rect iofl f . I ~~t ots Q were with in + I ~ of tmn i t ~

•~ t s t e p I 4)  the mioimahi iat iomt is dont’ as before . hut a helter value of I c is used.

Ihe final st e p in I he tla Ia retluc lion procetl nrc is I he multi plicat ion of the
re normalI/etl antenna temperatures h~ a constant to rccons t’r t the data to degrees Kelvin

K .11 0 86 c m -A , “300 K at 2 0  cm-Al

DAT A PRESENTATION

I he aim tt’nna te In pt’rat ures nmeasu red at t ime gritl poiti t s are used to coust m e t  a
contour plot of the soI~r radIo emission. [he ~~~~ of ’ the map grid are indicated omi each
plot. Note that the 0.86 cm-A grid is 34 arc mm square . while the 2.0 cm—A grid is 36 arc mimi
square The scale of the map is shown at the lower left corner of the grid by short ax es
wi th  I arc mm tick ma rks , the Ummisers. i l Time at which the map was begun is shown below
these axes . Approx imately 4 1 mm are required to till the 0.86 cm -A grid, while
approxiniate l~ IS minn art’ required at 2.0 cm— A . The radio wavelength mx given below the
lower right-hand corner of ’ t he grid. The date appears abov e time f l iU~~.

Ihe qtman t it~ being contoured is antenna temperature: all contours are labelled in
uni ts  of I 00 K - I lie contour interval is not constant on a map. hut is varied so as to
~ tfl% ide a clea r picture of the radio emission. Tick marks are placed on the low side of ’ eac h
contour line so th at the direction of decreasing antenna temperature is readily apparent.

Regu lar dail~ observations were begun on I.) May 1979 . Starting on this date, the
naps (or eac h tl,i~ of this second quarter ot 1979 are shown on the following pages. On
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~l.i~s fo r w hich no map mx t ’tt ’sented t im e woi ds No l) ..~ I A  appear near time center of the grid
Below these appe a r-s .i on e-word i mi d mea t om of w hy no m a p  has been provided. Ihese words
lust’ the I ollo~ tug spec ml i~ nteam mi imgs

( ‘i t )t I )~ . -\ iIi.Ip St .15 Ifljdt’ for the da~ hcginiming at the time shown;
hoSt ~‘s t’r , t he data were sO semto uxl~ at te~ ted h) c louds that it
st ax deem ni.’tl UimWlSt - to publish ml Such maps ~ ill he provided to
mndmt idual rt’se,utl iL ’ m ’ x upon request.

W f  -\ I Ill- R Iht~ we at her at f lit’ ohxcrs’ator> St as so im ic lemi me nt that no
observations st em t ’ m atte . No time is gms cmi iii the form at

( ‘ .\ I lB R\ l’R)N \ map St as inadc for tI me tta~ beginning at (lit’ time shown .
h o st  t’s em , tilt’ operat iur m of the eq umpmnt ’n I st .is such t hat the
rcluhilmt~ of t he aim te n m ma temnper,ttu re s is in doubt.

I ot ‘1PM I N I . . I ’ h e  s ituati om m and condit ion of t hit ’ equipm mmcnt St eTc such that no
map ss as madt’. l’hms includes such causes as iect ’iS ci mmma lf ’unct iomm ,
mimet -hanical ;immd conmputt ’r problemims . and pR’S emm tat m v e Imij mntenance.
No st a rt t mint ’ mx ~m s cmi in tim e fo rmmia t

S(’LlL I)UL I . . - I x~t’pt dur iimg special t mmmmt ’ periods . immapping is on a 5-d.uv s-per-
st eek x c hmt ’dult’. Maps arc not sc heduk’d on Saturdays amid
SumitLi~

Somnctm mt’s a m a p  is presented bert ’ w t m ic t m ti,is not been published in Sola m— ( ;t’ophysicai I)ata
be~ j ust of clouds or calibration problems. (In such imlaps time word (‘l.OUI)\ or

-\ I IBRA lIt IN appears belost t Ime map b etween tilt’ t ime and time was elcngth.
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