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2 Possible Radio Emissions

/\

Synchrotron/gyrosynchrotron Electron cyclotron maser emission

% High energy electron moving in a B-field %  Resonant interactions between gyrating/cyclotron
% Usually unpolarised motion of electrons (non-thermal) and low density
magnetic field lines.

%  Results in coherent, polarised radiation
As defined in Zhang et al., 2020
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2 Possible Radio Emissions

Synchrotron/gyrosynchrotron

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

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., 2020
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2 Possible Radio Emissions

Synchrotron/gyrosynchrotron

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

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 (Ul):
o Conducting body moving in strong B-field in presence
of low-density plasma — electric circuit
o Circularly polarised
Chanmugam & Dulk 1982, K. Wu 2009, Ramsay et al., 2007



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

—
CASA

Common Astronomy
Software Applications
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Meet HM Cnc
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Figure 1. The radio (6 cm) maps of the field of RX JO806+15 made using the VLA in 2005 September (left-hand panel) and in 2006 December (right-hand
panel). The arrow points to the optical position of RX JO806+15. In the left-hand panel, the position of the radio source is 0.3 arcsec distant from the optical

Ramsay et al. 2007



This work

PyBDSF
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Targeted Radio Observations (AM CVns only)

Survey-based Radio Observations (CVs and AM CVns)
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Targeted Radio Observations (AM CVns only)

VLA Priority A, 2023
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Targeted Radio Observations (AM CVns only)

VLA Priority A, 2023
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Figure 2. Final processed image of emission from AM CVn (centre) and
surrounding region. The upper limit on flux density emission is 7.4 uJy.

& Implications

Figure 3. Final processed image of emission from HP Lib (centre) and sur-
rounding region. The upper limit on flux density emission is 9.9 plJy. The
bright region to the bottom left of HP Lib’s location is a background radio
galaxy.



AM CVn
HP Lib

_>
Figure 3. Final processed image of emission from HP Lib (centre) and sur-
Figure 2. Final processed image of emission from AM CVn (centre) and rounding region. The upper limit on flux density emission is 9.9 uJy. The
. . . s . Join bright region to the bottom left of HP Lib’s location is a background radio
surrounding region. The upper limit on flux density emission is 7.4 ulJy. i
galaxy.
(Sahu et al., in prep)
Table 2. Results.
System 7 GHz (bandwidth 2 GHz) 5 GHz (bandwidth 2 GHz)  First half of scans®  Second half of scans” [ Cleaned flux density
(pt Jy/beam) (pt Jy/beam) (gt Jy/beam) (p Jy/beam) (p Jy/beam)
AMCVn <110 < 104 <121 <115 <74¢
HP Lib <142 <174 <188 <133 (<99 - )

“ For AM CVn, this corresponds to MJD 60087.24072917 - 60087.27496528. For HP Lib, this correspo
b For AM CVn, this corresponds to MID 60087.27500000 - 6008731173611, For HP Lib, this corresp
e Upper limits obtained are 3 o upper limits.

nds to MJD 60089.30052083 - 60089.34000000.
nds to MJD 6008934003472 - 60089.37361111.
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AM CVns population Radio-Optical Luminosity (full sample)
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AM CVns population Radio-Optical Luminosity (full sample)
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AM CVns population Radio-Optical Luminosity (gold sample)
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HM Cnc detection 2005

Ramsay et al.,, 2007
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AM CVns population Radio-Optical Luminosity (gold sample)
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HM Cnc detection 2005

Ramsay et al.,, 2007

HM Cnc non-detection 2006
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HM Cnc detection 2005

LR
LR
.,
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.,
.

Ramsay et al.,, 2007

HM Cnc non-detection 2006
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Is it unipolar induction?
- Coherent and circularly polarised
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HM Cnc detection 2005

LR
LR
.,
CH
.,
.

Ramsay et al.,, 2007

HM Cnc non-detection 2006
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Is it unipolar induction?
- Coherent and circularly polarised

Unlikely - evidence for accretion stream observed

Munday et al. 2022
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HM Cnc detection 2005
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.

HM Cnc non-detection 2006
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%  AM CVns are fainter analogues of CVs? —
flaring behaviour at fluxes comparable to CVs
(plus base luminosity unconfirmed)
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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)

Caveat - based on one system only
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CVs Population Radio-Optical Luminosity (surveys and literature values)
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Cumulative Probability

AM CVns CDF (surveys and targeted observations)
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Concluding Notes

* Deepest-ever radio upper limits for AM CVns (HP Lib and AM CVn
obtained with the VLA.

4 Anwesha Sahu et al. .
(Sahu et al., in prep)

Table 2. Results.

System 7 GHz (bandwidth 2 GHz) 5 GHz (bandwidth 2 GHz) ~ First half of scans™  Second half of scans”  Cleaned flux density
(p Jy/beam) (p Jy/beam) (p Jy/beam) (p Jy/beam) (u Jy/beam)

AMCVn <110 <104 <121 <115

HP Lib <142 <174 < 18.8 <133

“ For AM CVn, this corresponds to MJD 60087.24072917 - 60087.27496528. For HP Lib, this corresponds to MJD 60089.30052083 - 60089.34000000.
& For AM CVn, this corresponds to MJD 60087.27500000 - 60087.31173611. For HP Lib. this corresponds to MJD 60089.34003472 - 60089.37361111.

<-d Upper limits obtained are 3 o~ upper limits.

* HM Cnc and Ul - 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?
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