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X-ray and Optical Discoveries

2010 May 6th / HTRA-IV

•(100%) variable 
HRI source
•optical phase-
shifted
•HeII spectrum
•Porb decreases

(Israel et al. 1999)
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Models: Intermediate Polar

2010 May 6th / HTRA-IV

•magnetic white dwarf + main sequence companion 
•5.4min white dwarf spin period
•X-rays and optical from impact spots
•spin-up from angular momentum in accreted matter
•face-on geometry for lack of longer ‘orbital period’
•X-ray/optical phase shift & weak emission lines 

(Israel et al. 1999, Burwitz & Reinsch 2001, Norton et al. 2002)
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Models: Unipolar Inductor

2010 May 6th / HTRA-IV

(Wu et al. 2002, Dall’Osso et al. 2006, 2007)

•detached double white dwarf system in 5.4min Orbit
•electric field on secondary from magnetic primary
•X-rays from Ohmic losses in flux tube footpoints
•optical from resistive heating of the secondary
•period decrease by angular momentum loss
•X-ray/optical phase shift + HeII
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Models: AM CVn star

2010 May 6th / HTRA-IV

•interacting white dwarf binary in 5.4min Orbit
•direct impact accretor
•X-rays from hot spot on primary
•phase shift - deflected accretion stream 
•period decrease problematic

(Marsh & Steeghs 2002, Ramsay et al. 2002)

binsim/Hynes
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Observations

2010 May 6th / HTRA-IV

•spectroscopy Keck-I / LRIS
•Jan/Mar 2009 (failed 
attempts in 2005/6/7)
•300 km/s resolution
•~400x 60s exposures 
(U~19.6mag, B~20.7mag) 

4000 5200
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Averaged Optical Spectrum
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Time Resolved Spectroscopy

2010 May 6th / HTRA-IV

•continuum flux and HeI emission in phase

Thursday, June 10, 2010
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HeII 4686

•HeI and HeII anti-phase
•semi-amplitudes of ~390 (HeI) and ~260 (HeII) km/s
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•continuum flux and HeI emission in phase
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AM CVn model for HM Cnc

2010 May 6th / HTRA-IV

•HeI from irradiated donor
•HeII from belt/disk around accretor
•q = 0.50 +/- 0.13 
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Doppler Tomogram

2010 May 6th / HTRA-IV

•HeI 4471 (red-scale) + HeII (contours)
•M2=0.27Msun, M1=0.55Msun
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Summary

2010 May 6th / HTRA-IV

•HM Cnc (RXJ0806) is THE shortest orbital period 
binary known.
•HeI and HeII emission from irradiated face of 
secondary and from ring around primary, respectively
•mass ratio = 0.50 +/- 0.13, M2=0.27Msun, M1=0.55Msun

•one of the strongest known gravity-wave sources 
for LISA

LISA
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