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A. RESEARCH OBJECTIVES

The theme throughout our several research projects has been o better
understand how and why solar flares occur. Since the energy of flares
must be derivea from the magnetic flelds of the active reglons In
which flares occur, one or our goals was to seek evidence of magnetic
fleld conflgurations and changes assoclated with flares. To date,
avallable magnetic fleld data has been |imited to magnetograms of the
| Ine-ot~sight component only. Evidence of magnetic fleld changes
perpendicular to the lIine-of-sight component can be sought Indirectly
from solar structures visible In Ha fliltergrams. Hence another goal
has been the acquisition and analyses of H Images to look for
structural changes Iin fibrils or flilaments as evidence of magnetic
fleld changes. A third goal has been to test our abllity to forecast
erupting fllaments and assoclated flares using our current knowledge
of the relationships of flares to magnetic fleld conflgurations,
preflare mass motlons in fllaments, and the birth of new active
regions.

B. STATUS OF THE RESEARCH PROGRAM

Our proposed studlies ot solar flares are now completed. All
signiflicant findings from our research has been reported at sclientific
meetings. To date, all of our resuits have also been formally
published with the exceptlion of the analyses which lead to the
development of techniques for forecasting the eruption of fllaments
which are described In detall In the followlng sectlion of this report,
The results ot this study will be rewritten in the appropriate format
for submission to the jJournal, Solar Physics.

c. ACCOMPL | SHMENTS DURING THE FINAL YEAR

1.0 RELATIONSHIP TO PREVIOUS WORK

During FY 1980 we found that the eruption of quiescent filaments was
correlated directiy with the rate ot growth of new active reglons
within 30 hellographic degrees of the center of the filaments, and
inversely correlated with the total flux of the magnetic fleld In the
photosphere adjacent to the fliaments, and the distance of the new
reglions from the fllaments. These results were found during the study
of qulescent filaments In the Interval August 1978 - October 1979.
Durling FY 1981 we performed a simllar analyses of data from the
Intervai 1 June 19/3 = 30 October 1973. The eariler study Included
117 qulescent fliaments and the more recent study (FY 1981) Included
150 fllaments. The supplementary study of the additional 150
fllaments had the following three purposes: (1) Increasing the total
sample of data to a more meaningful size for statistical analyses, (2)
comparison ot similar data during distinctly different phases of the
solar cycle, and (3) the study of parameters not previously conslidered
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‘;2 In the previous analyses of the eruption of fllaments.

2.0 CONFIRMATION OF PREYIOUS RESULTS

: in analyzing the 1973 data estimates rather than measurements were
- made of the assoclated total flux of the magnetic fields surrounding
- the filaments, The data was divided Into 5 bins according to the
apparent total flux of the adjacent magnetic fleld. Then, as
previously done for the 1978-1979 data, a graph was made showing the
number of fllaments that did and did not erupt as a function of the
total magnetic flux. The result for the 1973 data Is shown In Fligure
1 In comparison with the 1978-79 data. The 1973 data show the same
trends as the 1978-79 data except that a higher percentage of

: fllaments erupted In strong magnetic flelds.

>
Pt o
S BRI TR VAT I

0 In Figures 2 and 3 respectively, are the other comparisons of the 1973
N data with the 1978-79 data for the rate ot growth of the new reglons

- and the distance of the fllaments from the new regions. Again the

e 1973 data confirms the previous results found In the 1978-79 data.

> The percentage of erupting flilaments Increases with increasing rate ot
. growth ot the new reglons. Also, The percentage of eruptions appears
s to decrease slightly with distance of the new regions from the

>, fliaments although thls correlation seems to be weak In both sets of
-t of data.

i To estimate the rate or growth of the new active reglons and the total
~ magnetic flux of the magnetic flelds adjacent to the fllaments for the
N 1973 data, we used the Index, area X intensity (Al) of the Call plage
- of the reglions, Instead of magnetic flux as measured for the 1978-79

X data. We employed the Al Index because we found a signlflicant
correlation between Al and magnetic flux for the 1978-79 data. |In
Figure 4, we show the conversion from the Al Index to maximum magnetic

/ flux derived from multiple regression. The advantages of using the Al

; Index Is that It Is avallable from Solar Geophyslical Data, whereas

1 magnetic flux would have had to be measured. A second advantage of

> the Al index Is that It can be avallable In real time whereas real

time measures ot magnetic flux are not readlly avallable.

Since the trends In the 1973 data are similar to those found In the

. 1978-79 data, we comblined the two sets for further statistical

: anajlyses of the signiflicance of the studled parameters In rejationship
: to the eruption of qulescent fllaments., However, before proceeding

b with the statistical analyses, we Investigated additional parameters
.as descrlibed below to determine If any other factors might also be
related to the eruption of qulescent fllaments.

3.0 ANALYSES OF ADDITIONAL PARAMETERS

3.1 Fllament Length




Page 6

LEMEL Svms tare. Bomts Sy hoee S e

S||omxoy to_ W wny)yg

4 T e e mn e el e

N Jony AN 5 S b W & %

| LTI T T T et e — kT R L S-S0 S IS { E
s - boous o5 - sempemsmng.e TP ~-I-N
: Surni - aistpOmamT w §-F T[T AWM~ ’
ey » T 4
BU® BqouT T e _
g X9 TN m B
: ” - R T
z .
5 e . w v
2, w L. - ° 4
v., ov.. - — . . - - - . m. “ -J
v., a N )-".l —_— - e e o me b - E
r‘ ‘. ' . . . - . - e - PR m ._
. . o-x |- . ° ° B
3 7] 4 , u [ - ...
JR. : i " @ ,
? ' o M R 40 sousliowd oyy 4o skep g s “. - ]

M L . Tvigpe adnam geu PP e SRweyy . H
o- 3, .,
L ] . . . a C
b - . . AMyy M3V j0 usbiows vy g .
o . I - AVPE iy Pogines Pyya e ]
or- e B ) . y
u v rn.aL S . 70 16 9L-o4 E
o . ’ o . - ” . ‘n..
- | 0w T[S %9€ - St :0h-8 3
T T EywW IR R %269 : %, :8-0
" , iy
; Jo oqunn A gewniy bWjpuavens Xmd T wava ea-dibl .l

y e .l ViWA B2bb




Page 7

SLInA  BAILYYEYN
® o N W W W o g 9 &

- N
Q

..v Pt st r—t—t—t— t— - Sb o, . ) ’ -
. AA.Ka:o.«S.HX .-D..Qv _:.ao...w o vy \hb . “Yo h9 (118
| . . 'y %LS %%, 10h-0r _
. @ [
“_ 0 7b€ 1 ¥, :0C=0 .
g %9 90C-004 UM - o W ey ~ve 30 srustonas “
. %s  ox-coe  wmew TR e el M
% %ov 0e-0 mns for
. s "y meu ye srusbisuy
" HAmOND 4O SRISY 1 f e 343 3o shop € Vigpm X
M-u Pa3dnad yn sqveweyyy . : ~ .
ﬁos ' % ® 1
| s $ a3 3
s 2 X
S o T — — o m u -
. | 5 74
Y
3 Y ¥
| & p Y
: - Y d "
: it w..
- ] R L
... Aﬂ% > h“\ C——Ua-ﬁ‘: :Q— w *‘“- ‘SA0 m w
8 Q. -6 I w ’” " oh et 4¢ " ) g B K
: oy 3 ey s bvg ey 5, - @
- == .
: viva s.44 viva bl-8L41 o

A0S  BOMISNN




[
. ©
-_ o
- °
P o
F.
g w0 %8 1Y 11°30%
- | s Bh. s -
. . T T T T T mau go vavabasws ™
JAND sg Snn iu ﬂ’u !.' i . Jo uh“ £ vivum Vsds. o\-r ” Pnh- noslo—ﬂ
..u. . speswang } - Mg &Q.P A%V PIP YUY 3udwe iy 4 o-
Co s _—_ | Alh 119 1gea)
- - e iy eev 4o _3vabiswy °
., o . : o > kop g vinae 469 I & : 01-
$F s oy X okuid By o e 0
g I\ e |
hy @ "3
- .Nvl L] : o .N
3 17 = J T
g N 22 :
: o5 4 5
., ; 5y 2
~ 0 ]
9 [ J
| ¥e. 2
Sy ¥ o
3w .
R h
Ol , ‘o
$ o : 5
. ¥ SR 134
:: “ 755 s 23
_. ...... OF 4L ® 4 ® o H N M BN s 9 A P O m ¢
: ¢ ¢ * -+ 4 * sl * ] 3
v, . ) N l+
y SeRaTNI GO Jqunl OA , moo.nuo ..:.;,_Snoso: Vt ;uesyQ ‘
“,.“ . T oYLIvYa gLV T R Vivd LL-2Llb

K P PO VO S S T SR S T oL P

DR PR W W S




Page 9

. Ty

oagl w0l ees! wyl oWl [ e 3 Og wd «0d asg op ot [ 1 ooy

w\

.

NV
i

aisvy =
4 UVIAIWNUNT = T

i

: -,
ﬂm mors = S : _ AW\
! .

ﬂ .

3

i

JLroyy J0 SILTY

e 93y

3
Figure 4

| & .
X7 XMW IHIGIN

S W N U NS B

foate NS At A

(VaISSIWITY  PWILINW S
(x=> oo sursrcusr x vaay) Iy weald QiLd! VO &vw) xorat

AL

DRICIRATE  ALABBIRE oI . PN AER  EACOREN  BORIDs J RRDRCRIS d TRISTANRTE 4 DG



Page 10

: We sought to find out If the |lkellhood of eruption was dependent upon
o its length. For each fllament In our 1978-79 data set, the length was

measured on a day when It was near the center ot the solar disk. The

result Is shown In Flgure 5. This graph shows that shorter fliaments

are more |ikely to erupt than longar ones. This might be the

sltuation because short fllaments are surrounded by less total flux

than long ones supporting our finding that the total flux surrounding

a fllament Is related to probabllity of eruption., |[|f the flux Is the
important parameter, rather than the length of the filament, the

A percentage of eruptions should not appreclably change |f the flux Is

o normallzed by dividing It by the length of the length of the

fllaments, Flgure 6 Is a histogram of the normallized flux vs the

o number of fllaments which did and did not erupt. This graph shows

i that the relatlionshlp remains the same In that the greater the

bl normajized flux surrounding the fllament, the less |lkely the fllament
= s to erupt. Comparing this result for normallized flux with

1 non=-normalized flux (Figure 1), no signiflcant differences are

Ta apparent. .

3.2 Testing for Magnetic Reconnection as a Possible Triggerling
Mechanism for Fllament Eruption

The above factors relating the blirth and early development of active
reglons to the eruption ot filaments, causes us to suspect a physlical
connecrion between them as already hypothesized by Bruzek (1952). He
suggested that the exlstence of a disturbance, emanating from new
active regions propagating with a speed of about 1 Km/sec., could
explain the time relationshlp which he found between the birth of new
active regions and the subsequent eruption of qulescent fllaments In
the nelghborhood of the new active reglons, Since the publication of
many papers showing satel||te-borne X-Ray photographs such as from the
AS&E experiment on board Skylab (Zombeck et al., 1978), It Is now
evident that magnetic reconnectlon occurs between the magnetic fields
of new active regions and the surrounding, pre-existing magnetic
flelds coinclident with or very soon after the development of the new
reglons. |f we hypothesize that the pre-existing magnetic flelds
supports the fllament mass, then magnetic reconnectlons would decrease
the amount ot fleld avallable for filament support. If sufficlent
supporting fleld Is reconnected to other areas on the sun, the
fllament would elther col lapse or erupt. Since filament eruption Is
frequentiy observed and fllament col lapse rarely, If ever. observed,
we assume that the role of the magnetic fleld adjacent to flilaments Is
such as to prevent thelr eruption as long as the fleid Is sufficlentiy
great.

In the soft x-ray data from the ASQE experiment, we have sought
evidence of the existence of magnetic reconnection between new active
regions and their nelighboring magnetic flelds assumed to support
fllaments In our data sample. We studled the images in the 16mm flim
published by AS&E of thelr x-ray Images of every 64 sec exposure In
the wavelength bands of 2-32A and 44-54A. X-ray loops were seen
originating In newly formed active reglions and emanating In the
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direction of some filaments. However, we also found that most of
these |loops were probably due to flares occuring In the new reglons
and were not the magnetic reconnections belng sought. Also most of
the magnetic flelds adjacent to fllaments which erupted did not seem
to have any x-ray loops connecting to surrounding magnetic fields.

X=-ray loops from the above flIm have been mapped onto Ha synoptlic

charts (Hanson et al., 1980). Using these charts, we counted the
number ot fllaments which did and did not erupt for three categorles:
(1) fllaments which were crossed by an x-ray loop, (2) fllaments at a
loop footpoint or within 3 degrees of a loop and (3) fllaments which
were more than 3 degrees from a loop. 444 fiiaments were thus studled
and the results are shown In Fligure 7. From this graph It appears as
If a filament has a greater chance of erupting If It Is crossed by or
Is within 3 degrees or an x-ray loop, than If it Is more than 3
degrees away from a loop. However, as seen In the ASE flim, most of
the loops within 3 degrees ot a fllament did not come from a new
reglon., Therefore, the results of this study are inconclusive and do
notprovide evidence for the existence of magnetic reconnection between
new active reglons and adjacent filament supporting magnetic flelds.

The absence of evlidence of reconnections Is not a negative resulit.
Since the flelds around fllaments that erupt are usually very weak, we
think that the exposures on the x-ray fliim were simply too short to
reveal the presence ot loops connecting to very weak magnetic flelds.
In the absence of a negative resuilt, and because of the

wel I-documented evlidence that magnetic reconnectlions apparently do
take place, we suggest that magnetic reconnection (or whatever causes
it) Is the most |lkely mechanism by which the birth and development of
new actlive reglons could trigger the eruption of nelghboring quiescent
fllaments,

3.3 Relative Orlentation of the Magnetic Polarities of the New Reglons
and the Magnetic Flelds AdJacenf to Filaments

If the eruption of fllaments Is triggerred by magnetic reconnection
between the magnetic flelds of new active reglons with adjacent flelds
that provide for the contalnment of filaments (and prevent thelr
eruption), then the relative orientations of both of these magnetic
flelds may yleld conditlons that are more or less favorable for the
eruption ot the fllaments,

The relative orfentations of the new and adjacent old flelds were
divided Into 3 categories considered to be (1) favorable, (2) semi-
favorable, and (3) untavorable for magneétic reconnection to occur
between the new reglion flelds and the flelds adjacent to the
fllaments. The 3 categories are Illlustrated In Figure 8. In the
favorable category, the polarity of the new reglion Is opposite the
polarity of fleld adjacent to the filament and faces the direction of
the filament. |In the unfavorable category, the polarity of the new
reglon that is the same as the polarity of the adjacent flilament fleid
and faces the direction ot the fllament. The semi-favorable category,
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both polarities are equidistant from the fliament.

Another factor which might appreclably affect the possibility of
magnetlc reconnectlion occurring between new active reglions and flelds
adjacent to qulescent fllaments Is the presence of an Intervening
fleid In addition to the fleld adjacent to the filament. In such a
case we would first expect reconnection to occur with the intervening
fleld and secondarily or not at all with the fleld surrounding the
fllament, To test for this possibility, we additlonally divided the
data as categorized above into groups according the the presence or
absence of of Intervening flelds.

The graph In Flgure 8 shows the grouping of the data by relative
orlentation and the presence or absence of intervening magnetic flelds
versus the number ot fllaments which did and did not erupt. The
histograms Include 113 cases In the 1978-79 data set. They show that
the | lklThood of eruption Is about the same for each orlentation
category. Hence, we conclude that the relative orientations as
defined here are not relevant to the erupting filament mechanism,
However, the presence the Intervening fields may be an Important
facror. About 20 percent fewer fllaments erupted when Intervening
flelds were present.

The absence of evidence that magnetic orientation Is Important In
wvhether a new reglion can trigger a fliament eruption cannot be be
considered as negative evidence that magnetic reconnectlion does not
take place. |t may be that, as long as a new region Is embedded In
the extensive but weak magnetic flelds assocliated wlth qulescent
flilaments, any orfentation Is equally effective In destroying the
contalnment ot a filament by the reconnectlion of Its supporting
magnetic fleld to a new active reglon,

3.4 Longlitude Comparison of New Reglons and Filament Eruptions

It active reglons were not randomly distributed on the sun but Instead
preferential ly occurred near unstable neutral |lnes, one would not
need to hypothesize the existence of magnetic reconnections to explain
the relatjonships between the eruption of filaments and the growth of
new active regions. An Initlal test of this possibillty Is to see If
there could be any preferred longltudes for both active centers and
erupting fllaments.

The clustering of active regions Into well deflined latltude zones In
each hemisphere is well|l known (Carrington, 1858; Maunder, 1922;
Greenwich Royal Observatory, 1956; Becker, 1954; Bell, 1960). The
relationship has been further documented by region age by Harvey,
Harvey, and Martin (1975). Conflicting answers have been found on the
question ot whether active reglons cluster in longitude. Harvey,
Harvey and Martin (19/5) found no tendency for Isolated new reglions of
any age group to cluster In longltude although Weart (1972) and Martin
et al. (1982) found that new active regions have a strong tendency to
occur in existing active reglons, confirming the current widely held

- .
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view that "active longltudes" do exlIst.

To test our data samples for a possible clustering In longltude, the
number of fllament eruption and new reglons were counted In longltude
Intervals of thirty degrees over six solar rotations (rotations No.
1602-1607) from 1 June 1973 to 30 October 1973, These measurements
were obtained using Ha synoptic charts on which were drawn all
eruptive flilaments (found by comparing dally neutral |ine maps and
studying hydrogen aipha flims) and emerging flux regions (found from
the Solar Geophysical Data Reports and Mt, Wilson Magnetograms). In
= all 74 new regions and 165 fllament eruptlions were Included In this
-7 study.

Figures 9a thru 9f show plots ot the number of new regions and

. erupting fllaments versus longlitude. Comparison of the different

Bl rotations seems to show that the new actlive regions tend to occur

3 randomly with respect to longltude. The same appears to be true for

fllament eruptions. There Is no apparent correlation between new

= reglons and erupting fllaments as one might suspect from Flg. 1-3.

- However, other factors need to be conslidered. Not all erupting

o filaments are triggered by the birth of new active regions. Only the
speclial conditions of low total magnetic flield and/or the rapid growth
of new reglons In the vicinity of a qulescent filament have found to

be related to filament eruption. These speclal condltlons apply to a

fraction ot the data. Also, most qulescent fi|laments, which erupt

within thirty heilographic degrees of a new reglon, erupt within the

first three days of the new region's formation. Comparing rotations

does not take this Into account. All new reglons and eruptlons

represented In the graphs can take place at any time within a period

of half a solar rotation or about fourteen days.

3.5 Distance Between New Reglons and Neutral Llnes

Another question about the relationship found between fi|ament
eruptions and the growth of new active regions, Is whether It Is more
meaningful to measure the distance to the center of the filament as
done for the data In Figures 3A to 3B or the distance to the nearest
point on the neutral ilne over which the fllament resides. Fig. 10
In comparison with Fig. 3A and 3B shows that It makes very little
difference which distance Is measured except for reglions very close to
the neutral line. Fig. 10 glves the distance of the new regions from
the nearest point on the closest neutral for the fllaments that did
and d1d not erupt. It shows that there Is a higher [Iklihood of
eruption (65%) when a new actlive center Is within flive hellographic
degrees of the same neutral line which the filament is on., The
percentage of eruptions decreases substantially when a new center Is
more tha flve degrees from the fl]ament neutral line (to about 40%).

Fige. 10 also shows that a large number of new reglions form within
five degres of the fllament neutral llne. To see If this result Is
the same for neutral lines In general, the number of new regions
versus the distance of the new active reglions to the nearest neutral
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Iine, whether or not there was a filament on It, was plotted. The
result Is shown In Figure 11. |t appears as if new regions tend to
cluster around neutral Ilnes In general. To determine whether this
relatlonship varies with the rate ot growth of the new reglons, In
Figure 12, a simllar type ot graph to Flgure 11 are shown with the
active reglons separated Into three groups according to the!r rates of
growth as rapld, Intermediate, and slow., Figure 12 shows that rapidly
growing reglons seem to form closer to the neutral |ines than elther
Intermedlate or siow and the Intermediate reglons tend to be closer to
the neutral lines than the siow reglions,

To test the statistical significance of thls apparent relationship,
the study was repeated after randomly redistributing the reglions in
longlitude. The consequence of thls redistribution Is shown In Figure
13 and 14, The randomized data tends to cluster 5-6 degrees from the
neutral llne for ail three groups of regions by rate of growth but
otherwise the randomized data appears to be distributed similar to the
real data, The chi-square statistical test was applied to see If
there Is any signiflcant difference between the real data and the
randomized data. There was no significant dlfference at the 5 percent
level. We suspect that the tendency for the real data to be clustered
more closely to the neutral line Is a systematic human error in the
determination ot the neutral lines, Every new reglion develiops a new
neutral |ine and the person constructing the synoptic chart from Ha
images and magnetograms has a tendency therefore to draw the neutral
line thru the new reglions thereby simplifying the task.

To further test the valldity of the above results, a simllar analyses
was done for all new regions observed from July thru September 1980
since the data from which the neutral |lne maps are constructed is of
higher quallity during the 1973 Interval. Also, In addition to using
the neutral Ilne maps from Boulder, we Independently made another set
of neutral line maps from Kitt Peak magnetograms. There are
substantial varliations between the Boulder maps and our maps showing
that there Is a subjective element In the neutral line determinatlions.
When the 1980 data was randomlized, however, It Is quite clear that
there Is no significant difference between the the real data and the
randomized data. Contirming this, the Chl-square test showed "o
significant difference at the 5 percent level.

We conclude that most active regions, that form outside of
pre-existing active reglons, do not have a significant tendency to
cluster around pre-exlisting neutral llnes. Thus, no evidence was
found that any factor In the distribution of elther actlive reglons or
filaments which would change our preceding conclusion that new active
regions can act as the trigger for erupting flilaments In thelr
Vlclany.

4.0 TESTS OF PHYSICAL SIGNIFICANCE

The Chi Square test was applled to determine the degree of statistical
signiflcance of the most+ Important parameters that were found to be
related to the eruption ot qulescent fllaments. The rate of growth of
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DISTRIBUTIONS OF ACTIVE REGIONS IN DISTANCE FROM
THE CLOSEST POINT ON THE NEAREST NEUTRAL LINE
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ACTIVE REGIONS RANDOMLY REDISTRIBUTED IN LONGITUDE
AND SHOWM AS A FUNCTION OF DISTANCE FROM THE
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new active centers and the flux of magnetic fleid potentially Involved
In supporting the filament were both found to be significant at the
.001 level. However, the distance between the fllaments and the new
reglons was not significant at the .05 level. This lack of a
significant relationship for the distance parameter could be taken at
face value or It could Indicate that the distances considered In thls
study were not sufficiently large, or It could mean that the distances
should be weighted Iin relation to the size of the fllaments or the
extent ot the flux assumed to be supporting the filaments.

5.0 DEVELOPMENT OF A FORMULA FOR FORECASTING THE ERUPTION OF
SOME QUIESCENT FILAMENTS

Multiple regression analyses were appiled to arrive at a formula for
forecasting the eruption of quiescent filaments In which a relative
welghting Is given to the correlated parameters. Since It was found
that the distance between the fllaments and the new regions did not
significantly correlate (at the .05 level) with the percent of
eruptions, this parameter was omitted. |t was found that the
following equation with 3 signlflcant terms adequately represented the
percent of eruptlons that could be expected knowling the rate of growth
of the new regions and the flux around the fll|aments.

P = 55 + 14K + 4K - 18K
f1 f2 £3

P Is the propabl|ity of the eruption of a quliescent fllament and In
the
table below:

K = coded value for the |Inear contribution of total flux around
f1 a fllament

2
K = coded value for the quadratic contribution of (total fiux)
f2

K = coded value for the |lnear contribution of the rate of growth of
f3 new active regions

B D PP TP N ST
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Magnetic Flux X 10 Maxwel ls

coded value 0-249 250-399 400+
K 1 0 -1
f1
K 1 -2 !
f2
K 1 0 -1
£3
0-199 200-599 600+

Rate of Growth of New Region
19
X 10 Maxwel | s/Day

The 80 percent confldence Iimlts for the forecasts made using thls
formula are + 14 percent and the 95 percent confidence |imits are + 23
percent. .

6.0 APPLICATION OF THE FORECASTING FORMULA

The formula Is based on signlflicant grouplings of the data Into 3 bins
with respect to the total flux of the magnetic fleids adjacent to the
fllaments and 3 bins with respect to the rate of growth of the new
reglons. We found |ittle evidence In the data to suggest that finer
divisions ot flux or rate ot growth would be statistically
significant., Additionally, basing the forecasting formula on the
groupings has the advantage that the formula can be effectlively
utillized with elther estimates or actual measures of these parameters.
In elther circumstance, one can simplify the use of the forecasting
formula by employing the table In Figure 15. |In Figure 15, the 3
groupings of magnetic flux are given as |ow, medlum and high and the 3
grouplings of regfon rate or growth as siow, medfum, or raplid
corresponding to the values In Table 1. The vajues In the table are
the probabllilty of eruption of quliescent fllaments for the 9 possible
comblnations magnetic flux and rate ot new reglon growth.

Because ot the area and Intensity of Call plage and Ha plage
correlates well with total magnetic flux, the formula or [ts reduced
format In the table In Figure 15, can be applled using any telescope
equipped with a narrow band Ha or Call fllter. Hence this formula
could be employed at most solar observatorlies In the U.S.
Additionally, very few observatories have magnetographs that yleld
maps or Images in real time. Hence the alternative of using Ha or
Call images In making the forecasts Is very practical at the present
time,
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Martin, S.F. and Lawrence, G., American Astronomical Soclety
Meeting, Boulder, Colorado, 10-13 Jan., 1982

Other Formal Scientific Meetings Affended by Principai Investgator

Workshops on Solar Flares Sponsored by NASA, Boulder, Colorado,
a series of 4 meetings durlng FY 1977-78

US-Indo Workshop on Solar-Terrestrial Physics, Udaipur, India,
16-20 June 1979

The 1st SMM Workshop, University of Virginia, Charlottesville,
Virginia, 30 April - 2 May 1980

SERF Workshop, Stanford University, Stanford, Callifornia, 11~ 14
August 1980

Informal Sclentific Meeflngs Attended and Talks Given

Callfornia Solar Nelghborhood Meetings:
University Of Callfornlia, Riverside, Feb. 1978
Naval Radlo Observatory, La Posta, May 1978
Mt. Wilson Observatory, Sep. 1978
University of Callifornia, Los Angeles, Dec. 1978
University of Callifornia, San Diego at La Jolla, Mar. 1979
Blig Bear Solar Observatory, Blg Bear Clty, July 1979
Big Bear Solar Observatory, Blg Bear Clty, Aug. 1981

"New Active Center Trigger the Eruption of Some Quiescent
Fllaments®, S.F. Martin and L.M. Hermans, Callfornlia Solar
Nelghborhood Meeting, Callfornia State Unlversity, Northridge,
29 Feb. 1980

"Techniques Employed In Making Long Term (1-3 Day) and Short Term
(24 Hr.) Predictions of Erupting fllaments and Attendant Flares at
San Fernando Observatory", S.F. Martin, L.M. Hermans and J.M.
Dunn, Californla solar Nelghborhood Meeting, Blg Bear Solar
Observatory, Big Bear City, 29 Aug. 1980

"Results of the 1980 Experiment in Forecasting the Eruption of
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Quiescent Fllaments at the San Fernando Observatory®, S.F. Martin,
Meeting of the HAO Coronagraph/Polarimeter Experimenters and
Col laborators, Boulder, Colorado, October 1980

"Forecasting the Eruption of Quliescent Fllaments In the Vicinity
of New Active Reglons® S_.F. Martin, Invited Talk to the
personnel of the Solar Forecasting Center, Environmental
Services, NOAA, Boulder Colorado, Jan. 1982







