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OUTLINE

e AM CVn formation: Three Channels.
e Focus on WD channel

* Donors: arbitrarily degenerate He WDs.

* Insights and expectations from recent theory advances.

o Stark disagreement with recent observational data.

* Implications for WD Channel system’s formation and evolution.
e [ooking forward

* FKurther observational tests.

* The broader context.



To CLEAR upP CONFUSION

AM CVn noun, proper (slang, or at best, archaic jargon)
1. A variable star located in the constellation Canus Venaticorum peculiar in its marked
absence of hydrogen, very short period of variability, and very blue color.

AM CVn binary (or star, variable) noun (even worse archaic jargon)

1. Any member of a class of variable stars sharing properties similar to AM CVn.

2. An interacting stellar binary whose:
i. accretor is a white dwarf
ii. global minimum orbital period can be measured or inferred to be less than that of
classical cataclysmic variables (roughly 70 minutes) during its most recent episode of
continuous mass transfer.

The second condition implies that the donor has processed at least a significant fraction,
if not all, of its core H into He (and possibly further into C/O in some hypothetical cases)
before the system’s global orbital period minimum is reached.

Three distinct formation channels are commonly discussed for AM CVn binaries, one of
which can be connected to the classical cataclysmic variable population via a continuous
variation of a single-parameter.
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Isentropic donor structure.

Adiabatic donor evolution.
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Start of Mass Transfer
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Isentropic donor structure.

Adiabatic donor evolution.
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Evolutionary Stages
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Cumulative Distribution of Donor Entropy
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Cumulative Distribution of Donor Entropy

Lower limit
insensitive to
distribution of
post-CE
donor states.
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M, Percentiles from Current WD Channel Birth Rates
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Accretor spin-up provides a sink for
orbital angular momentum and contributes
to the instability of mass transfer.



Accretor spin-up provides a sink for
orbital angular momentum and contributes
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Schematic Only!

Prior Expectations

\

Contact Population
—— 'Hot” Donors Only
(97% M,—limit)

o0

. (minutes)




Schematic Only!

Prior Expectations

\

Peak height/width:
donor entropy
distribution

Contact Population
—— 'Hot” Donors Only
(97% M,—limit)

o0
(minutes)

orb




Schematic Only!

Prior Expectations

\

Peak center:
system mass distribution

l

Peak height/width:
donor entropy
distribution

Contact Population
—— 'Hot” Donors Only
(97% M,—limit)

o0
(minutes)

orb




Schematic Only!

Prior Expectations

\

Peak center:
system mass distribution

l

Peak height/width:
donor entropy
distribution

Contact Population
—— 'Hot” Donors Only
(97% M,—limit)

o0
(minutes)

orb




Schematic Only!

—— All Inward/Outward
—— All In/’Hot’ Donors Out
—— ’Hot’ Donors In/Out

O 10
P_. (minutes)




Schematic Only!

Prior Expectations

\

—— All Inward/Outward
—— All In/’Hot’ Donors Out
—— ’Hot’ Donors In/Out

O 10
P_. (minutes)




Schematic Only!

Pyp,-min peak of
surviving systems
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Schematic Only!
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Schematic Only!
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Schematic Only!

Are the donors hot at contact or are
cold-donor systems filtered-out at
contact?
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THE Bic PicTURE.....
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Tue Bic PicTurek.....
e The AM CVn population shaped in combination by

uncertain
* binary evolution processes in prior phases
* processes at contact

e want to understand both!
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Tue Bic PicTurek.....
e The AM CVn population shaped in combination by

uncertain
* binary evolution processes in prior phases
* processes at contact
e want to understand both!
e Understand how the various physical uncertainties
e shape/filter the surviving AM CVn population.

e produce intermediate/alternative outcomes.
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Tue Bic PicTurek.....
e The AM CVn population shaped in combination by

uncertain
* binary evolution processes in prior phases
* processes at contact
e want to understand both!
e Understand how the various physical uncertainties
e shape/filter the surviving AM CVn population.

e produce intermediate/alternative outcomes.

e Develop multiple, inter-related observational

mELrics:
w, = * Branching ratios between possible outcomes at
'““’-'.’_;1 S contact.
Graviy Wave l * Distribution of properties within each outcome
e populations.
M, M,

e Will require combination of pop synth, existing
/ \ detailed models, and careful looks at interplay of

multiple physics near contact.
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