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● 5 min < P < 60 min
● Ultracompact WD and evolved He star binary (CO-He, He-He)
● He-rich material accretion 
● Double degenerate/one semi-degenerate companion
● < 200 systems discovered to-date
● Control sample for radio emissions in CVs (WD+ low mass MS)
● CVs linked to Ia progenitors’ evolution
● Local lab for accretion physics
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2 Possible Radio Emissions

Synchrotron/gyrosynchrotron Electron cyclotron maser emission
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★ High energy electron moving in a B-field
★ Usually unpolarised

★ Resonant interactions between gyrating/cyclotron 
motion of electrons (non-thermal) and low density 
magnetic field lines.

★ Results in coherent, polarised radiation
   As defined in Zhang et al., 2020



2 Possible Radio Emissions
Synchrotron/gyrosynchrotron Electron cyclotron maser emission

★ High energy electron moving in a B-field
★ Usually unpolarised

★ Transient jets (CVs e.g. SS Cyg)
                    Knigge et al. 2008, Coppejans & Knigge 2020

★ Magnetic reconnection in accretion disc
                Meintjes et al. 2016,  Coppejans & Knigge, 2020

★ Alfvén wave turbulence in accretion stream 
                         Kurbatov et al., 2018

★ Resonant interactions between gyrating/cyclotron 
motion of electrons (non-thermal) and low density 
magnetic field lines.

★ Results in coherent, polarised radiation
      As defined in Zhang et al., 2020

6



2 Possible Radio Emissions
Synchrotron/gyrosynchrotron Electron cyclotron maser emission

★ Resonant interactions between gyrating/cyclotron 
motion of electrons (non-thermal) and low density 
magnetic field lines.

★ Results in coherent, polarised radiation
      As defined in Zhang et al., 2023

★ Magnetic reconnection near donor
                                                                 Barrett et al., 2020

★ Unipolar induction (UI):
○ Conducting body moving in strong B-field in presence 

of low-density plasma → electric circuit
○ Circularly polarised

           Chanmugam & Dulk 1982, K. Wu 2009, Ramsay et al., 2007
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This study:

Upper Limits on Radio Emissions from AM CVn type stars

(VLA May 2023, 4 - 8 GHz)

AM CVn HP Lib

Distance (pc) 299.1 276

Orbital period (mins) 17.1 18.4

Optical Magnitude (Gaia BP) 13.95 13.54

Disc state High, optically thick High, optically thick



Meet HM Cnc

Ramsay et al. 2007

★ Shortest period binary/AM CVn (5.36 mins)
★ Undergoing mass transfer 

         (see Munday et al. 2022)

★ Polarised radio emission detected
★ UI leading contender

          (see Ramsay et al. 2007)
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This work
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Targeted Radio Observations (AM CVns only)

Survey-based Radio Observations (CVs and AM CVns)
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AM CVn, HP Lib

Targeted Radio Observations (AM CVns only)

Survey-based Radio Observations (CVs and AM CVns)

HM Cnc (2010/11, PI Gavin Ramsay)

VLA Priority A, 2023
6 GHz

0.33” resolution

3σ upper limits 
obtained from rms

5400s integration time 
(90 min)

VLA, 2010/11
8.5 GHz

1.3” - 4” resolution
6 epochs

2100s integration time 
per epoch (35 min)

3σ upper limits 
obtained from rms
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AM CVn, HP Lib

Targeted Radio Observations (AM CVns only)

Survey-based Radio Observations (CVs and AM CVns)

HM Cnc (2010/11, PI Gavin Ramsay)

VLA Priority A, 2023
6 GHz

0.33” resolution

3σ upper limits 
obtained from rms

5400s integration time 
(90 min)

VLA, 2010/11
8.5 GHz

1.3” - 4” resolution
6 epochs

2100s integration time 
per epoch (35 min)

3σ upper limits 
obtained from rms

LOFAR (150 MHz, 2014 - 2020)

VLASS (3 GHz, 2017+)

RACS (900 MHz, 2019)

Cropped to same 
dimensions (5 synthesised 

beams a side)

Source 
location with 

PyBDSF

3σ upper limits 
obtained from rms, 

detections from 
island peak flux 

(Gaussian images)
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Results
& Implications



(Sahu et al., in prep)

AM CVn

HP Lib
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(Sahu et al., in prep)
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Apparent linear correlation 
due to distance effects



(Sahu et al., in prep)
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(Sahu et al., in prep)
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HM Cnc detection 2005

Ramsay et al., 2007



(Sahu et al., in prep)
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HM Cnc detection 2005

HM Cnc non-detection 2006

Ramsay et al., 2007
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HM Cnc detection 2005

HM Cnc non-detection 2006

Is it unipolar induction? 
- Coherent and circularly polarised 

Ramsay et al., 2007



(Sahu et al., in prep)
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HM Cnc detection 2005

HM Cnc non-detection 2006

Is it unipolar induction? 
- Coherent and circularly polarised

Unlikely - evidence for accretion stream observed 
 

Ramsay et al., 2007

Munday et al. 2022



(Sahu et al., in prep)
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HM Cnc detection 2005

HM Cnc non-detection 2006

★ AM CVns are fainter analogues of CVs? → 
flaring behaviour at fluxes comparable to CVs 
(plus base luminosity unconfirmed)



(Sahu et al., in prep)

23

HM Cnc detection 2005

HM Cnc non-detection 2006

★ AM CVns are fainter analogues of CVs? → 
flaring behaviour at fluxes comparable to CVs 
(plus base luminosity unconfirmed)

★ Caveat - based on one system only



(Sahu et al., in prep)
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(Sahu et al., in prep)
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All upper limits

Upper limits



Concluding Notes
Data credits and sources:
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★ Deepest-ever radio upper limits for AM CVns (HP Lib and AM CVn 
obtained with the VLA.

★ HM Cnc and UI - an unlikely match due to evidence of an accretion 
stream, as observed by Munday et al. 2022

★ Are AM CVns a fainter analog of CVs?

(Sahu et al., in prep)
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