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Abstract

All observed outbursts from 1907 to 1984 of the cataclysmic
variable star SS Aur are reported, using the data records of
the AAVSO. The mean interval between outbursts is 55.7
days. The duration of the outbursts is bimodal, peaking at 4
and 11 days. Three intervals of peculiar activity in 1928-
1929, 1970-1971, and at the end of the interval studied in
1983 are discussed. Relationships among the width and
maximum brightness of outbursts and length of quiescent time
preceding and following an outburst are investigated.
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1. Introduction

SS Aurigae, located at right ascension 06h 05m 48s and declination
+470 459 (1900), was discovered by E. Silbernagel in 1906 (1907). 1In
the Fourth Edition of the General Catalogue of Variable Stars (Kholopov
1985) it is classified as a U Geminorum type of cataclysmic variable.
Its visual magnitude range is given as 10.3 to 15.8 (V) and its period
as 55.5 days. SS Aur is a spectroscopic binary, with a period of
0.1805939 day (Lucy and Sweeney 1971).

2. Observations

SS Aurigae has been under close observation since its discovery.
The AAVS0O data files contain tens of thousands of observations of SS
Aur from 1907 to the present. Observed dates of outburst, together
with classification of width and consecutive numbering from epoch zero,
December 30, 1907 (JD 2417940), were initially compiled by L. C.
Campbell, and later brought up to date and published in AAVSO Bulletin
22 by M. W. Mayall (1960). In this paper, Table I lists all observed
outbursts from 1907 to 1984, including those published by Mayall.
During this interval of 77 years, 494 maxima were recorded by AAVSO.

A typical portion of the light curve of SS Aur is shown in Figure
1, covering the interval from August 1979 to May 1982 (JD 2444100 to
2445100) .

The extreme range of light variation is between magnitudes 10.2 and
15.7. The mean period of consecutive outbursts is 55.7 days. The
standard deviation of the interval between outbursts is 22.6 days. The
outbursts tend to fall into two classes: wide (where the star is
brighter than magnitude 12 for more than 7 days) and narrow (where the
star is brighter than magnitude 12 for 7 or fewer days). The
magnitude-12 mark was chosen for analysis as it is well defined on both

© American Association of Variable Star Observers * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1986JAVSO..15....3M

rIOBBJAVSO. U5 S0 3

the ascending and descending branches of the light curve. The wide
outbursts are bright, with a mean maximum magnitude of 10.7 and a long
duration - 11 days on the average - while the narrow outbursts are
fainter, with a mean maximum magnitude of 11.0 and a short duration - 4
days on the average. Table I lists the number of the outbursts, their
classification, the dates when the star reached magnitude 12.0 on the
ascending (A) and descending (D) branches of the light curve, and the
magnitude at maximum. Figure 2 shows the frequency distribution of
outburst widths. This distribution is bimodal, peaking at 4 and 11
days.

The rise to maximum for narrow maxima is fast, on the order of one
day. The rise to maximum for wide maxima, on the other hand, may be
divided into two classes, one where the rise to maximum is longer than
2 days and the other shorter than 2 days. In both narrow and wide
outbursts the decline from maximum ranges from three to five days.
Both wide and narrow maxima will occasionally display a "secondary
maximum" on top of the primary maximum. When occurring in wide maxima,
these short, small "humps" are sometimes preceded or followed by a
brief stillstand in brightness. The average duration of the "humps" is
about two days, and the average stillstand lasts about four days.

It is interesting to note that three periods of peculiar activity
Wwere observed. The first occurred from December 1928 to mid-February
1929 (JD 2425590 to 2425660), the second from September 1970 to mid-May
1971 (JD 2440840 to 2441100), and the third from October 1983 (JD
2445600) through the end of this study, when it was still continuing.
During the intervals in 1928, 1929, and 1983, the outbursts were
frequent (15 to 30 days apart) and the amplitudes were small, on the
average two magnitudes. Each of these intervals of peculiar activity
ended with a very faint minimum followed by a wide and bright outburst.
The interval of peculiar activity in 1970 and 1971, however, was
different in that the light variation was more like erratic
oscillations without any pattern or periodicity, and the level of
quiescence was one magnitude brighter than usual. As a result of the
scarcity of observations it is not possible to comment on whether this
interval also ended with a faint minimum. All of the intervals of
peculiar activity occurred after years of normal U Geminorum-type
behavior. After the irregular behavior, the variable returned to its
typical pattern of variation.

It has been noted in the Third Supplement to the General Catalogue
of Variable Stars (Kukarkin et al. 1976) that SS Aur could possibly be
a Z Camelopardalis type cataclysmic variable. These stars are
characterized by unpredictable stillstands following an outburst. The
data on 83 Aur do not support this possible conclusion. The peculiar
activity of SS Aur in 1970 and 1971 was more like an erratic variation
rather than a stillstand.

3. Analysis

Relationships among various parameters such as maximum magnitude,
outburst duration, and quiescent intervals preceding and following an
outburst were investigated using the data listed in Table I.

Narrow maxima occur 1.9 times as often as wide ones. A narrow
maximum is followed by another narrow maximum 1.65 times as often as by
a wide one. A wide maximum is followed by a narrow maximum 4.3 times
as often as by another wide maximum.

The frequency distribution of the quiescent time, when the star is
fainter than magnitude 12, is shown in Figure 3. There is a broad
distribution with a peak at 42 days, followed by 49 to 51 and 69 days.

. Relationships among magnitude at maximum, duration of outburst,
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Eﬁuration of minimum preceding an outburst, and duration of minimum
'follow1ng an outburst have been tested for correlation. These
.relatlonshlps were tested using all outbursts, narrow outbursts only,
fﬁnd finally wide outbursts only to determine whether the type of

utburst has any effect on the correlation. Table II gives the

orrelation coefficients of the relationships tested. The correlation
g%efflclents (r) all indicate that none of the relationships are
E&trong The value of the coefficient may be negative because the
Emagnltude scale is used for brightness.

There is a moderately strong correlation (r = -0.55) between the
magnitude at maximum and the width of the outburst, in that the
brighter the maximum the wider the outburst appears to be. The graph
of magnitude at maximum versus width at magnitude 12 is shown in Figure
4

There is another moderately strong correlation (r = 0.43) between
the width of an outburst and the length of the preceding minimum, in
that the longer the quiescent interval the wider is the outburst that
follows 1it. It is interesting to note that when only the wide
outbursts are used this correlation almost disappears (r = 0.01). This
is also true for the correlation between the duration of the wide
outburst and the length of the following minimum. This may be due to
the fact that the duration of most wide outbursts clumps around 10 and
11 days.

The graphs of the width of the outburst versus the duration of the
preceding and the following minimum are shown in Figures 5 and 6,
respectively.

The correlation between the maximum brightness of wide maxima and
the length of the previous minimum is also of moderate strength (r =
-0.47). However, there is almost no correlation (r = -0.07) between
the brightness of the wide maximum and the length of the following
minimum.

4, Conclusions

Observations from 1907 to 1984 indicate that SS Aur varies between
magnitudes 10.2 and 15.7. It has a mean outburst period of 55.7 days.
The standard deviation of the interval between outbursts is 22.6 days.
It has two types of outbursts - narrow and wide. Narrow outbursts have
an average duration of 4 days and a mean maximum magnitude of 11.0.
Wide outbursts have an average duration of 11 days and a mean maximum
magnitude of 10.7. There are relationships between various parameters
of the light curve - the wider an outburst the brighter it is, and,
also, the length of the preceding minimum directly affects the duration
of the outburst and the brightness of the wide outbursts.
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2417940
2418007
2418060
2418180
2418232
2418300
2418368
2418407
2418457
2418506
2418551
2418651
2418732
2418806
2418935
2419032
2419172
2419265
2419368
2419452
2419501
2419674
2419724
2419753
2419789
2419820
2419861
2419914
2420012
2420063
2420144
2420199
2420242
2420322
2420381
2420455
2420522
2420579
2420626
2420658
2420707
2420763
2420820
2420892
2420963
2421005
2421053
2421116
2421171
2421213
2421269
2421318
2421374
2421448
2421530
2421600
2421680
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Outbursts of SS Aurigae
type JD_(12MA) JD_(12%p)

2417949
2418011
2418070
2418192
2418238
2418309
2418372
2418411
2418469
2418510
2418556
2418663
2418737
2418818
2418947
2419042
2419184
24139274
2419379
2419458
2419512
2419685
2419728
2419756
2419794
2419824
2419870
2419918
2420016
2420075
2420150
2420205
2420247
2420333
2420388
2420466
2420527
2420784
2420631
2420662
2420718
2420769
2420826
2420903
2420967
2421019
2421054
2421128
2421174
2421218
2421280
2421321
2421379
2421461
2421537
2421611
2421686

TABLE I

n
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h

U N T NS U QR QT Y

type JD_(12MA) JD (12Mp)

ESNESESIS I ESSSESSEDSELESESSES | £35S LSS LSS ESLSESSSEDSEE N EDSDSS S0 E

2421755
2421880
2421923
2421962
2421992
2422027
2422082
2422224
2422281
2422371
2422436
2422539
2422572
2422609
2422664
2422733
2422805
2422871
2422965
2423030
2423077
2423118
2423171
2423233
2423287
2423324
2423365
2423402
2423455
2423520
2423624
2423675
2423737
2423774
2423844
2424018
2424128
2424229
2424315
2424374
2424420
24244872
2424516
2424552
2424601
2424657
2424732
2824771
2424816
2424865
2424936
2425015
2425108
2425169
2425227

2421766
2421887
2421927
2421967
2421996
2422033
2422092
2422151
2422232
2422293
2422377
2422446
2422543
2422575
2422614
2422675
2422740
2422815
2422876
2422977
2423034
2423082
2423129
2423175
2423242
2423291
2423328
2423376
2423405
2423460
2423531
2423584
2423630
2423686
2423741
2423778
2423856
2424023
2424140
2424236
2424326
2424378
2424424
2424483
2424520
2424557
2424605
2424666
2424739
2424776
2424821
2424876
2424940
2425025
2425116
2425174
2425235
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TABLE I (cont'd)

Outbursts of SS Aurigae

rI9B6JAVSO.. L5 .0 3M!

n type JD (12MA) JD (12™D) m n  type JD (12Ma) JD (12™D)
126 w 2425294 2425305 10.8 192 w 2428487 2428498 10.9
128 n 2425500 2425505 10.8 193 n 2428557 2428561 11.0
129 w 2425561 2425571 10.8 194 n 2428637 2428643 10.7
130 n 2425608 2425609 12.0 196 W 2428744 2428752 11.0
131  n 2425615 2425615 12.0 197 n 2428820 2428825 10.8
132 n 2425638 2425638 12.3 198 w 2428878 2428888 10.5
133 n 2425651 2425651 12.7 199 n 2428923 2428927 10.9
134 n 2425666 2425671 11.0 200 n 2428969 2428973 -

135 w 2425727 2425737 10.9 201 w 2429025 2429035 11.0
137 n 2425831 2425834 10.8 204 n 2429159 2429162 11.0
138 n 2425889 2425905 11.0 205 w 2429205 2429215 10.7
139 W 2425968 2425978 10.8 206 n 2429254 2429257 11.0
140 n 2426028 2426031 11.0 207 w 2429311 2429321 10.7
141 n 2426078 2426083 11.0 208 w 2429422 2429431 10.7
142  w 2426158 2426168 10.8 209 n 2429490 24209495 11.0
143 n 2426237 2426241 10.9 210 w 2429551 2429561 10.7
144 n 2426267 2426270 11.5 211 n 2429620 2429626 10.7
145 n 2426298 2426301 11.4 212 w 2429691 2429701 10.6
146 n 2426317 2426322 11.4 213 n 2429735 2429738 11.2
147 n 2426352 2416355 10.9 214 - 2429787  cmmmmm- -

148 n 2426391 2426394 11.2 215 - - 2429842 -

149  w 2426452 2426463 11.0 216 w 2429945 2429954 10.8
151 n 2426591 2426594 11,5 217 W 2430002 2430012 -

152 n 2426622 2426623 11.3 218 w 2430078 2430089 10.6
153  w 2426677 2426687 10.9 219 - 2430138  —mmm--- -

154 n 2426713 2426715 11.4 220 - 2430216  —m-mm-a 10.4
155 n 2426751 2426756 11.0 221 w 2430284 2430293 10.6
156 W 2426841 2426751 10.9 223 W 2430412 2430423 10.4
158 n 2426928 2426933 10.6 224 n 2430478 2430482 10.7
159 n 2426979 2426983 10.7 226 w 2430612 2430626 10.5
160 n 2427026 2427032 10.8 227 w 2430702 2430713 10.7
161 n 2427059 2427063 11.0 228 w 2430775 2430788 10.7
162 n 2427093 2427097 11.0 231 w 2430990 2431001 10.5
163 n 2427119 2427124 11.0 232 n 2431065 2431069 10.8
164 n 2427155 2427159 11.1 233 w 2431122 2431133 10.5
165 n 2427181 2427184 11.3 234 n 2431189 2431195 10.7
166 n 2427215 2427219 11.1 235 w 2431286 2431296 10.6
167 n 2427269 2427274 11.0 236 - —=loio- 2431377 -

168 w 2427320 2427329 10.9 237 w 2431434 2431445 10.5
169 n 2427360 2427364 11.2 238 n 2431470 2431475 -

170 n 2427411 2427415 11.1 239 n 2431524 2431530 10.6
171 n 2427441 2427444 11,2 242 n 2431746 2431751 11.1
172 n 2427492 2427496 - 243 w 2431820 2431832 10.4
173 n 2427520 2427523 11.4 245 W 2431954 2431966 10.6
174 n 2427570 2427574 10.9 2146 - 2432035  —mmm—-- 10.7
176 n 2427662 2427668 10.9 2u7 w 2432116 2432127 10.7
177  w  2427720 2427731 10.8 248 w 2432215 2432228 10.5
178 n 2427773 2427776 11.0 249 n 2432283 2432287 10.8
179 n 2427813 2427816 11.1 251 - 2432437 2432441 11.2
180 w 2427870 2427880 10.8 253 W 2432527 2432539 10.6
181 n 2427928 2427933 11.0 251 w 28432633 2432646 10.6
182 n 2427958 2427963 10.9 257 - 2432823 2432829 10.5
183 w 2428000 2428008 11.2 258 w 2432908 2432918 10.5
184 n 2428070 2428075 11.1 259 W 2433004 2433015 10.8
185 w 2428126 2428138 10.9 260 T 1411 I —— 11.4
186 n 2428190 2428194 11.0 261 n 2433123 2433148 11.3
187 n 2428239  24282LL4 11,2 262 w 2433210 2433218 10.14
188 n 2428286 2428292 11.3 263 W 2433272 2433284 10.6
191 7?7 e 2428428 - 264 n 2433345 2433351 10.5

7
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TABLE I (cont'd)

Outbursts of SS Aurigae

n type JD_(12™MA) JD (12"D) m n  type JD (12Ma) JD_(12™D) m
265 w 2433409 2433419 10.8 335 n 2437436 2437436 11,
267 - mmm——— 2433508 - 337 W 2437554 2437562 10.
268 n 2433545 2433549 10.6 338 n 2437604 2437607 10,
270 W 2433621 2433632 10.4 339 n 2437636 2437639 10.
271 n 2433677 2433682 11.0 340 n 2437664 2437669 10.
272 n 2433711 2433714 10.5 341 n 2437690 2437694 11.
273 n 2433752 2433754 10.5 342 W 2437739 2437749 10,
276 w 2433891 2433902 10.8 343 n 2437791 2437795 10
277 n 2433941 2433945 11.2 345 W 2437900 2437909 10
278 n 2433989 2433990 10.5 346 n 2437959 2437963 11,
279 n 2434033 2430438 10.8 347 n 2438003 2438008 11
280 w 2434089 2434099 10.7 348 w 2438060 2438068 10.
281 n 2434137 2434142 11.0 349 n 2438143 2438147 10.
283 n 2434217 2434220 11.2 351 W? 2438272  emeee—- 10.
284 w 2434267 2434278 10.7 353 n 2438403 2438407 10.
285 n 2434342 2434348 10.8 354 n 2438456 2438460 10.
286 n 2434381 2434385 10.7 355 w 2438512 2438520 10.
287 n 2434417 2434421 11.0 357 - 2438655 @ e-eeea- 10.
288 w 2434490 2434500 10.5 358 n 2438699 2438705 10.
290 - 2434619 2434621 11.5 359 n 2438732 2438737 10.
291 w  2u34685 2434696 10.6 360 w 2438781 2438789 10.
292 n 2434765 2434768 11.0 361 n 2438821 2438825 10.
293 w 2434809 2434820 10.8 362 n 2438871 2438875 11
294 n 2434852 2434856 10.9 364 n 2438998 2439002 11
295 n 2434887 2434888 11.5 365 n? 2439037 —e-mee- 10
296 = emmmme oo 10.7 366 n 2439068 2439072 11
297 n 2435013 2435017 10.8 367 n 2439091 2439095 10
298 n 2435088 2435094 10.9 368 n 2439129 2439133 10
299 n 2435156 2435160 10.5 369 n 2439156 2439159 10
300 w 2435232 2435243 10.6 370 n 2439190 2439194 11
302 - 2435353  ccceeee 11.3 371 n 2439236 2439241 10
303 w 2435440 2435451 10.8 372 n 2439321 2439324 11
304 n 2435498 2435503 10.5 373 n 2439355 2439355 11
305 w 2435548 2435561 10.6 374 n 2439417 2439422 11
308 W 2435731 2435741 10.9 375 n 2439452 2439456 11
309 n 2435774 2435778 10.5 376 n 2439486 2439490 11
310 w 2435852 2435864 10.6 377 n 2439509 2439512 11
311 n 2435922 2435927 10.5 378 n 2439528 2439532 11
312 - 2435985 —————— 11.0 379 n 2439551 2439554 10
313 ? 2436044 2436046 11.8 380 n 2439578 2439581 11
314w 2436135 2436145 10.5 381 n 2439602 2439606 11
315 n 2436181 2436188 11.2 382 n 2439630 2439635 11
316 n 2436236 2436240 11.7 383 - 2439677  ~——em-- 12
317 w 2436298 2436310 10.6 384 n 2439742 2439745 11
318 ? 2436361 2436360 12.0 385 n 2439763 2439767 11
319 ? 2436427 2436429 11.1 386 n 2439789 2439791 11
321 w 2436536 2436547 10.5 387 n 2439851 2439855 11
322 n 2436627 2436633 10.6 388 n 2439885 2439888 11
323 ?7 emmmemee | e 10.5 389 n 2439910 2439913 10
324 ? e 2436787 10.8 3590 n 2439934 2439940 10
325 n 2436824 2436828 11.3 391 - 2439994 2439997 11
326 W 2436878 2436885 10.7 392 n 2440108 @ m-emeaa 11
327 n 2436969 2436974 11.1 393 n 2440144 2440147 10
328 w 2437033 2437043 10.8 394 n 2440183 2440187 10
330 n? ——mmeee cemeeee - 395 n 2440210 2440213 10.
331 w 2437208 2437218 11.3 396 n 2440236 2440240 11,
332 n 2437272 2437276 11.1 397 n 2440257 2440259 11
333 W 2437350 2437359 10.6 398 n 2440287 2440289 11
334 n 2437394 2437399 10.9 399 - m—————— 2440430 10

e o o o o o 8 & o e 8 s & e e & e s e & 8 v 2 e e e & s e e o s o e o o o e e
COMNN EONONIWOACOMNMNNEN—L,UON OO FTWWLWNHOWNO EF0WO0=_WUTOUVTUIOOW 00~1-1~1 00W O W 00— 0000w N
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n

400
401
402
403
4ok
405
406
407
408
409
410
4§11
412
413
41y
415
416
417
418
419
420
421
422
423
y2k
425
426
427
428
429
430
431
432
433
43k
435
436
437
438
439
410
441
Bu2
443
yuy
445
4u6
Bu7

Outbursts of SS Aurigae

TABLE I (cont'd)

type JD (12Ma) JD (12MD)

2440470
2440514
2440569
2440678
2440765
2440792
2440827
2440866
2440887
2440907
2440939
2440980
2441007
2441048
2441072
2441137
2441207
24541266
2441329
2441363
2441388
2451465
2441525
2441589
2441660
2441704
2441757
2441817
2441929
? 2441989
2442019
2442069
2442133
2442273
? 2442325
2442382
2442433
2442495
2442537
2442641
2442718
2442758
2442809
2442876
? 2442925
2442983
2443035
2443081

LS 1 £ ES3 1 SS9 SES IS E I SESISE ST ELNLEISoSSH SISO

2UL0UTY
2420520
2440574
2440688

2440796
2440831

2440941
2440982

2441211
2441268

2441713
2441761
2441822
2441939

-——— -

2442079
2442137
2442274
2442325
2442391
2442436
2442499
2442541
2442722
2442762
2442817
2442880
2442935
2442985
2443039
2443090

m

. . . . . . . .
~NoONMNWVWONIOVOONOOANNNNINIOWVNIL OO IVTOO AW NIV 2O I1NaUiThhDUVITUVTONON

n

48
49
450
151
452
453
45k
455
156
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
n7h
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494

type JD (12MA) JD (12MD)

OSS3S LI SO ESSO0S30EESWWSSLSSS SRR LSS S DSOS DSEESEISEDS

2443140
2443185
2443238
24143289
2443363
2443393
2443427
2443528
2443603
24143652
2443774
24143829
2443887
2443925
2443957
2443996
2444137
24414250
2444326
2444371
2uNLN6T
24414502
2441453
2444627
2444684
24HUTIY
2444851
24144897
2445010
2445059
2445097
2445194
2445226
2445261
2445293
2445348
2445395
2445420
2445453

- ———

——
- o o o = ——

2445668

2443143
2443189
2443248
2443291
2443370
24143395
2443437
2443536
2443607
2443658
24143723
2443779
2443836
2443889
2443928
24143962
2441006
24UH1INT
24414261
2444330
244437y
2ULLLTO
24414505
2444538
2444638
2444687
2444716
2444816
24414857
2444907
2445021
2445063
2445098
2445198
2445230
2445266
2445298
2445360
2445399
244542}
2445457

- ———

2445669

1.
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OO0 222000200
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TABLE II

Correlation Analysis of Maxima of SS Aurigae

Relationship

All Maxima

Width at
—12™

Length (days)
of preceding

min 0.43

Length (days)
of following

min 0.25

Length (log1o)
of preceding
min

Length (logqq)
of following
min

Width at 12M

Magn.
(max)

-0.38

-0.30

-0.55

C tion Coe
Narrow Maxima

Width at Magn.
2m (max)

0.18
0.17
-0.22
-0.21
-0.38
10

icient
Wide Maxi
Width at Magn.
12M (max)
0.01
0.04
-0.47
-0.07
-0.22
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Figure 1. AAVSO light curve of SS Aurigae, August 1979 to May 1982 (JD

2444100 to 2445100).

Large dots are positive observations;

small dots

are "fainter-than" observations (variable not visible at this limiting

magnitude).
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Figure 2. Number of outbursts versus the width of outburst for S5
Aurigae.
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Figure 3. Frequency distribution of the periods of quiescent time
of SS Aurigae, when the variable is fainter than 12M,
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Figure 4. Magnitude at maximum versus width of the outburst for SS
Aurigae., Open circles are wide maxima; solid circles are narrow maxima,
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Figure 5. Width of the outburst versus length of the preceding minimum

for SS Aurigae.

maxima.

Open circles are wide maxima; solid circles are narrow
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Figure 6. Width of the outburst versus length of the following minimum
for SS Aurigae. Open circles are wide maxima; solid circles are narrow
maxima.
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