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The dwarf novae BZ UMa has perplexed astronomers for decades. Regular outbursts typical of UGSU dwarf novae have been
detected. However, despite good coverage, no UGSU type superoutbursts had been detected while peculiar emission lines, intense
quiescent flaring and quasiperiodic oscillations during outbursts have all been reported. This has led to speculation that it could be an
iIntermediate polar (IP) or a hybrid between an IP and a UGSU star. We report null polarimetry results and also detection of the long
awaited superoutburst. We make the case for BZ UMa as an UGSU-type cataclysmic variable star, but some peculiarities remain to
be addressed.

BZ UMa’s Identity Problem Nagging Spectral Problems

. . . . _ Vital statistics
BZ UMa is a dwarf nova discovered by Markarian (1968) with nearly annual outbursts that rise from V=~16.5 to Wi final

V=~11. Its mass ratio, orbital period and cycle between outbursts place it in the U Gem type, SU UMa subclass | « :
(UGSU) of dwarf novae. UGSU dwarf novae are also supposed to exhibit superoutbursts in between groups of | , E:)Sr%?\ge{)%(;gségﬂirl?aé:invi;?(?z{ al., 1994)
regular outbursts. Superoutbursts are brighter than normal outbursts and include superhumps (periodicity in the CAr ys, 9 -

y have a superoutburst and have detected superhumps. But unanswered questions still exist in the litera-
ture. Balmer emission and N(V)/C(IV) emission flux ratios are unusually strong. (Gansicke 2004) Similar abnormal
N(V)/C(IV) lines have been found in the IP TX Col. Neustroev et al. (2004) have detected five different peaks in the

. . . . . . *q=0.20, (Jurcevic et al., 1994) Ha emission line. Their Doppler maps point to spots in the accretion disc far from the hot spot. The broad lines with
light ted with f th tion disc). d .
'ght curve associated with precession of the accretion disc) * Secondary: M5.5 +/- 0.5V (Ringwald et al., | multiple, shallow peaks suggest a high inclination system with structure in the accretion disc, yet we haven't

1994) detected any full eclipses. The presense of Balmer lines along with He | and Ca emission lines suggest the

However, no superoutbursts had been detected in intense photometric coverage of outbursts in 2003, 2004,
20095, and 2006. Also, 16 outbursts visually monitored from 1968-2002 had the same basic peak brigthness
(V=~11) and a short decay rate (~4d). Adding to the confusion, between 1976 and 1992 only one outburst was

* Previously Measured Circular DC Polarisa- | presence of a dominant accretion disc, something not expected in an IP.
tion: 0.077 +/- 0.17% (Liebert & Stockman,

detected, despite relatively good monitoring by amateur astronomers. 1980)
Optical Polarimetry
In the 1999 outburst Kato detected quasiperiodic oscillations (QPOs) of ~39m (Kato 1999) . Kato concluded " Range: 11.3 - 16V o5
based on this evidence that BZ UMa was likely an intermediate polar (IP) dwarf novae that had been incor- = e Q 1 IPs are expected to have circular polarization rates of
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between zero and a few percent. Detection of strong
circular polarization would confirm the object as an IP

rectly classified as a UGSU. BZ UMa is a bright X-Ray source in the ROSAT catalog (0.41 +/- 0.04 cnts/s”?-1).  The Original Case for a UGSU The Original Case for an IP
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The above plots and Fourier spectrums of the 2004 and 2005 outbursts show no superhumps, but we do see
evidence of QPOs. (All data from the AAVSO.)

: I Kitt Peak 2.3m. They effectively detected a null result
o below their detection limit: 0.077 +-.17%.
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A m ate u rs o n th e S p Ot o rongaccretion “ét;r;éﬂrak.ng .. ; quiescence We observed BZ UMa in Stokes V with the new Dual-Beam Imaging Polarimeter (DBIP) on the University of

Superhumps in 2007 super * Peculiar emission profile

In order to look for further evidence of QPOs and the intense flickering associated with IPs, we organized a [Nl N o T;;V 2; s+/8_84|(r;gh(\;c\?rlte:|gc;tp;]e) (6\/222); ?nggi?xafﬁfgt(mzzlzga?;;?o%p;nizghqug natrs]doil‘_lEr;Zzl.j)l\?IQ (;f:/}lt:;]:n angig of
\;vrc;rlgr\]r\g ?te"ceegfv\?vrg r?;:?ezt?grn?ii?;rc:;]zc;rr;Ti;Ssitr?grr;l?onrﬁogaizs %I\fr?eoc\j/aetra%mdazi :2 @22 ifjce)gﬁ oSrThCee t(:g(Os e night of 01/1 7/98 (_UT), each_ cor)sisting of six i_mages taken over a half hour. We detectedoan upper limit of <0.2%
because of their global distribution and willingness to dedicate two nights of their lives to this project. The 00— A SUpeIcRet engil_, circular polarization polarization. Systemalic-errors were found to be no pagre {gan Qutb.
light curve (below) of data from ~30 amateurs shows significant flickering and a QPO that lasted about four ool A - | C I =
hours-.o.& | _ BZUMainQuiescence g, 2004 Quiescence Power Spectrum s | + :J' - o n c u S I o n

- 05 i 3 5 ] a % 200 L+ ] + ] With the superoutburst and supernumps, the current 40-year light curve of BZ UMa nows resembles that of a

3 | —-— J UGSU. Polarimetry measurements that would have confirmed its nature as an IP were negative. We feel that

% T — T — iy A a;, 1] | f based on current knowledge this system can be classified as a UGSU dwarf nova. However, considering that

o061 kT .. 18 150 &4 200 | ' In-reality star system organization constitutes a.continuum, and not neatly defined categories, BZ UMa is likely a

g 0f “hdiprrall Colifa e Fak 1 22000 Pl T hybrid with more UGSU than IP features. As a result, its evolution will prove interesting to wateh. Perhaps with an

SO o % ' : 400506 4 additional 40 years of data we’ll know more.
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Frequency (cyc/d) The AAVSO International Database has 10,820 ex e p s
observations of BZ UMa by 159 observers dating

Finally, in April 2007 a long awaited superoutburst was detected (below). The outburst lasted about seven

times longer than a typical outburst. Superhumps were detected and QPOs were absent. back Aol 2 ) @ o- Analysis reveals 20

In a dream scenario, we'd like X-ray observations of BZ UMa over the course of around 6 hours to look for a spin
outbursts where BZ UMa was brighter than 14.5 ! Y | P

period. It is possible that the beat frequency between the spin and orbital periods exists in the optical light curve.

N | 2B Duisars, r . | 1 82 W Ferier ol | ;It?:::vgr? %n;g:]c;epaen:%g %??r?;i?i%rgggi:g%n °"® S0 ultra-high precision, high resolution U or B band photometry would also be helpful. Further polarization mea-
* ."" q . P_ = 0.069795 +/- 0.000014d between 1976 and 1992 where only 1 outburst sure_ments, preferably at_ req_ to mfrg—red wavelengths and over many nlgh’Es, could help cgnﬂrm the polarization of
j ' "h‘ ﬂ B S/ | was detected and confirmed despite consistent  the light:and look for variability (which can be used to d_escrlb_e the sy'_stfam S geometry). Fn_'\ally, amateur astrono-
- | A visual monitoring that should have detected an ~mers need to keep a close eye on the system and continue high precision photometry during each outburst so we
D14 f I outburst. An average cycle of 312.6 days can look for more QPOs and/or superoutbursts.
S * | between outbursts was computed while omitting
“ ] !§ ‘ ‘ } | that gap with a large standard deviation of 114d.
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curve showing the profile of superhumps. Note the = An author (Masiero) and his
dual peaks, which are typical for traditional super- MR o ——— — Ref erences instrument (DBIP)
humps. A Fourier+CLEANEST (Foster 1995) analysis T i s . @8 4%
_ o 5 | Foster, G. 1995, Astron. J., 109, 1889 Y @9
reveals 1, ~U.UCdrdor-00uad, which Is alew g | Flickering Gansicke, B. T. et al. 2004, ApJ, 594, 443

minutes off from P__, also as expected with super-

h The system exhibits significant, high amplitude Jurcevic, J. S., Honeycutt, R. K.; Schlegel, E. M. & Webbink, R. F. 1994. PASP 106, 699
umps.

flaring that is not phased with the orbital period Kato, T., 1999, IBVS, No. 4768.
suggesting it is not associated with any particular Liebert, J. & Stockman, H. S. 1980, PASP, 92, 657

Superhump photometry by AAVSO observers Keith . ¢ | | | K location on the accretion disc. It also does not Markarian, B. E. 1968, Afz. 4, 144
Graham (USA) and David Boyd (U.K-BAAVSS.). diminish during outburst (as expected in UGSUs) Masiero, J., Hodapp, K., Harrington, D., & Lin H. 2007, PASP, 119, 860
21035402 21067602 d sh ignificant red noise in th Patt J. 1994, PASP, 106, 209
IDS45A0004+ and shows up as significant red noise in the power Patterson, J. , , , Ansther aufhor (Prige) and his
spectra. Ringwald, F. A. Thorstensen, J. R., Hamway, R. M., 1994, MNRAS, 271, 323 instrument (amateur astronomers)

All photometry can be downloaded from http://www.aavso.org/data/download/



