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- FLARE ACTIVITY OF PROXIMA CENTAURI, 1969

Flare activity of Proxima Centauri was discovered by Shapley
(1949, 1951, 1954) from a search of Harvard plate material. The
activity reported is considerable, with Amp greater than 0.5 magni-
tudes about six percent of the time. Pholoelectric monitoring of
Proxima was initiated at Cerro Tololo in 1969 to determine the present
level of activity, and further, to expand the meager data on flare
activity of the least luminous flare stars.

A listing of events recorded in 23.6 hours of U-band photo-
metry during the 1969 observing season appears in table 2, following
observational procedures described elsewhere (Kunkel 1968). A 90-cm
reflector wasiused on the first two nights, and one of 40-cm aperture
on the remaining nights. Comparison stars listed in table 1 and identifi~
ed in figure 1 were used on all nights. Probable errors in V and (B-V)
are 0,01, ’ .

Table 1. Comparison Stars for Proxima

Star v B-V U-B
A 11,77} 0.85 0.54
B 11.75 0.20 -0.33
C 11,33 0.75 0.26

and in (U-B) 0.015 magnitudes.

Given - for each night in table 2 are the event U.T., the cor-
responding airmass, and the U-magnitudes at peak light; columns. (1)
through (3). Columns. (4) and (5) list the durations at 0.5 and 0.1 peak
light, respectively. R.m.s. uncertainties greater than ten percent are
indicated by a colon. Decay rates at 1, 2, and 3 magnitudes below peak



light appear in columns (6) through (8), They are: expressed as the
common logarithm of the decay in magnitudes per minute. A colonis
used to indicate r.m.s. uncertainties greater than 0.1. A letter "c"
indicates a complex time-history, such as events with multiple peaks
or rapid changes in slope, denoting situations in which a meaningful
measurement was difficult to make.

Completeness lof the sample is bounded by two lines: (1) For each
night sampling is at least 90 percent complete for events with u = 14.4
or brighter. (2) Descriptive parameters of flare light are not signific-
antly biased by the recorder response (with a one second time con-
stant) for events with Tg, 5 greater than 0.08 minutes. Since no flares -
of so short a duration were recorded, the influence of instrumental
response on estimates of peak light is assumed to be negligible,

A flare incidence Trelation giving the event rate for flares
brlghter than magnitude u, taking the form

R(u) = exp jafu - uo)} events hr™ -

represehts the observations well (see figure 2) above a 90 percent
completeness’ level of = 14.4. The constants take the values

a=0.78 +/0. 12andu = 14 69 t0.15,



Table 2. Flare Abstract, Proxima

Event Air- U T
U.T. mass “peak 0.5 0.1

7 Peb.1968 700170 - o%0d™3

8P29%50 1.24 13.58 0.15 O
8 23.40 1.24 13.91 .52 2
8 43.53 1.22 14.46 = .37

8 Feb.1969 7203 - gPod™s
8%4g™6 1,21 15.05  0.13

14 April 1969 1%52.6 - 9Par™4

b P87 1.47 14.29 1.5

02,98 1.33 11,87 -
54,5r 1.25 13.18 .31 -1.35
57.85 1.18 '13.75 .40

29.0 1,18 14,17 13.2 32:
31.13 1.18 12.89 .39 2,0
45.33 1,18 14.20 .18

46,96 1.18 13.03 .45 1.45
50.69 1,28 '15.26 2.2

14,3 ~ 1.46-15.58 -~ 2.2:

W= G UGB WwwN N

15 April 1969 072574 - 3570

1Po2™  1.70 14.34 4.
122.5 1.60 12.72¢ 7.2 15.8 :
3 01 1.32 15.02 11.5

17 April 1969 0%576 - 9%18™%
1Po9.65 1.62 12.77 0.14 3.7
132,78 1.54 14.64 .18
50.35 1.48 14.54  .5:
54.98 1.46 14.37Tc - .6,c
55.83 1.32 12,73 .4 4.4
08.20 1.22 14.05 .58

43.61 1.18 14.31° .09
53.86 1,22  14.77 .40

28,32 - 1.40 12.10 .13 1.52

T T T3
3events T = 1}2 988
+0,99 +0.8:

c

1 event T =12957

11 events T = 72813
-0.27

40.96 -0.08 - -0.46
. - -0.09:
10.49  +0.45 .0:
+0.12

-1.05 :
+0.36 0.0  -0.21
<0.09 _

10.5,c +0.23 -0.21:

3events T = 3!3450

-0.68 -0.71

-0.82

10 events T = 82348

+0.86  -0.41

+0.26 +0.07

05.68 1,23 13.27 .10 - 1.04,¢c+1.36  +0.57

1
1
2
4
514,29 1.18 14.93 3
6
6
7
N

ote% Ty = -0.99; .

Ty = -0.67: east event! peaklost while seeking proper gainsetting.

3 Three peaks

4 Double peak separated by 2.5 minutes in time,

VoL

-0.41

-0.55

Notes

note 1

note 2

note 3

note 4
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A direct .comparison of the activity of Proxima Centauri with
that of other flare stars of low luminosity is facilitated by a trans-
formation of the flare activity parameter u, to a scale of absolute
magnitudes, My, o. If we assume that the constant "a'' takes on a unique
value for all stars (data presently available are not sufficient to reject
this hypothesm), the value of My, o Serves as a comparative measure
of flare activity: lower values denoting greater activity. Three stars
of low luminosity for which measures of My, o are available are Woli
424A,B, UV Ceti, and Wolf 359, with My o= 17.8, 17.2 and 18,15
respectively. -Activity of the binaries is assumed to be divided: equally
between components since the components are of practically equal
luminosity. The value of My, o for Proxima is 19.1, indicating a level
of flare act1v1ty that is only moderate. It appears ‘quite possible that



flare activity was more pronounced at-the time of Shapley’ s.observa-
tions, since the upper limit in flare activity proposed by Kunkel (1970)
for stars of the luminosity of Proxima is about My o= 17.:

Cerro Tololo Inter-American Observatory+
1970 August 21 ~

" WILLIAM E. KUNKEL

+ Operated by the Association of Universities for Research in Astro-
nomy, Inc,, under contract with the National Science Foundation.
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