Intriguing Light Curves of Dwarf Novae:
Testbeds for Accretion Disk Theories

-

Paula Szkody University of Washington
KITP February 7, 2017




close binary systems (P=1-10 hr)
white dwarf primary (0.8M,)
low mass secondary (M4-L)

active mass transfer (10-8-10-1)

Dwarf novae, Novalikes
Disk Systems~2000

© Mark A. Garlick
space-art.co.uk Porb~3'5 hrS,

Intermediate Polars ~50 Ppin~20 min




Possible evolution path

common envelope >
phase

Pre-CV

>

Angular momentum —>

losses

*

Roche-lobe
surfaces

-
Primary - . 'Y Secondary
star . star

-

Primary star fills
Roche lobe

- §

If masses differ by If masses are
more than 2X... comparable...

Do > 5 .

Algol

...stars move ...stars move
closer together farther apart

et i
\ )
Q§ @ A
’

White dwarf A.‘ - Main-sequence
. 3 star

§§

If close enough...
Novae '

:-‘,.': £

Cataclysmic Common envelope forms
variable forms




Population models
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Four Areas Needing Attention:

Peculiarities related to outbursts
Long photometric periods in short P systems
Rapid switches in disk visibility

Double orbital humps in short P systems



Peculiarities related to Outbursts

Shape (inside out vs outside in?)
Precursors on long outbursts
Late Decline from outbursts
Standstills in Z Cam
Intermediate Polar Outbursts
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CoMPARISON WITH OTHER OUTBURSTING SYSTEMS

Riss  Duration Decline ¥ (mag)
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GW Librae (April 2015)
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Suggested Explanations:

* Hot spot overflow in disk
* Spiral arm structure in disk
 2:1resonance in disk
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Summary of Unanswered Questions:

How to explain shapes, timescales across all DN outbursts?
What causes hrs modulations in short orbital P systems?
Can the disk change structure without brightness changes?
Do spiral waves/spots cause double humps in short P

systems?



