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¢ INTERACTING DOUBLE WHITE DWARF BINARIES
e WD + (SEMI-) DEGENERATE, HYDROGEN DEPLETED DONOR
® ULTRA-COMPACT (1OMIN < P ORB < 1HR)

White dwarf donor ES Cet CR Boo
V407Vul Kl Dra

AM CVn V803 Cen
HPLIb  CPEi  gnogy1240

2003aw GP Com
Helium star donor CE 315

—

(Nelemans 2005)

Evolved donors

CV's/LMXB'’s
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e 22 SOURCES (COMPARED TO THOUSANDS OF CVS)
® EXTREMELY HETEROGENEOUS SAMPLE
® SPECTRUM VARIES WITH P ORB
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e 22 SOURCES (COMPARED TO THOUSANDS OF CVS)
® EXTREMELY HETEROGENEOUS SAMPLE
® SPECTRUM VARIES WITH P ORB
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e 22 SOURCES (COMPARED TO THOUSANDS OF CVS)
® EXTREMELY HETEROGENEOUS SAMPLE
® SPECTRUM VARIES WITH P ORB
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® VERIFICATION SOURCES FOR \
LISA (104 - 1HZ) Vgo3 Cen §

\C\R Boo I E AM CVn

I HP Lib

e AS MANY AS 11000
RESOLVABLE WITH LISA

e h=AL/L
® FOREGROUND ‘“‘NOISE”’

(Roelofs et al. 2007)
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e MERGING WDSs: CANDIDATES FOR SN IA PROGENITORS
e SN IA:*“CASUALTIES” WHILE AM CVN: “SURVIVORS”’

¢ INFLUX (DETACHED) VS OUTFLUX (AM CVN)
CONSTRAINS ONSET OF ROCHE-FOBE OVERFILOW
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® FIRST HOMOGENEOUSLY SELECTED SAMPLE FROM SDSS
SPEC DATABASE (6 SOURECES)
® SUGGESTED ~50 SYSTEMS IN PHOTOM. DATABASE

e EMPTY COLOR-SPACE (1300 ouUT OF 250MILLION
SOURCES)

Model Modelled #  [Total in SDSS-I  |Modelled p;  Observed pp ~ Observed o
("\r;pec ) ( Arphot ) (PC_S) (pC—S) (deg—z.)

Optimistic 107 5 2.6 x 10~5 1.5x10-% 6.5x103
Pessimistic 12 ) 62 1% .32x107% 84x1g
He star only, optimistic 16 ) 88 x 10—° 3.4 x 10— 8.4 x 103
He star only, pessimistic 11 e 5.9 x 10—6 3.3 % 10—° 8.5 x 10—3
WD only, optimistic 91 17X 108 L1079 62x107°
WD only, pessimistic (.55 ; 2.4 x 10—7 1.7 %10-° 7.1 x 10—3

Table 1. Observed space densities of AM CVn stars for differgt assumptions regarding their populations; the observed pg is obtained
by multiplying the modelled pj, by "\rSPGCf'/"\rslpec where Nopec 6. "'Optimistic’ and ‘pessimistic’ models from Nelemans et al. (2001) with
the Galactic model of Nelemans et al. (2004). The total N 4 is the number of emission-line AM CVn stars in the SDSS-1 photometry
down to gmax = 21. The measured surface density o dowyto g = 21 holds for Galactic latitudes b 22 30°. The observed pp and o are
accurate to an estimated factor of 2.

Total number of AM CVn stars in Sloan: > 50
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® FIRST HOMOGENEOUSLY SELECTED SAMPLE FROM SDSS
SPEC DATABASE (6 SOURCES)

® SUGGESTED ~50 SYSTEMS IN PHOTOM. DATABASE

® EMPTY COLOR-SPACE (1300 ouUT OF 250MILLION
SOURCES)
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® FIRST HOMOGENEOUSLY SELECTED SAMPLE FROM SDSS
SPEC DATABASE (6 SOURCES)

® SUGGESTED ~50 SYSTEMS IN PHOTOM. DATABASE

® EMPTY COLOR-SPACE (1300 ouUT OF 250MILLION
SOURCES)

e HE EMISSION LINES STAND OUT IN LOW S/N SPECTRA

e 98% OF POPULATION AT P-ORB>30MIN
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o | OW-RES LOW-SN SUFFICIENT
¢ 6 NIGHTS DBSP (4 IN 20088, 2 IN 2009A)
e 300/3990 + 316/7Z500 [~SANGST. FWHM]

® 19.5MAG < g < 2l0 1351\ /(e

¢ SUPPLEMENTED BY OBSERVATIONS AT: 1.5M FLWO,
2.5M INT, 4.2M WHT, 6.3M MMT, 8M GEMINI-N
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e 195 SOURCES TOTAL
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e 195 SOURCES TOTAL

11 AM CVn
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(Rau et al 2009)

e FOLL OW-UP WITH KECK/ERIS (65 SPECTRA IN TWO
NIGHTS)
o P ORB =48.31+/ O.08MIN

Back—projection
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PULATION STEBPY = PREFIMINARY RESUL"

o] AM CVN OUT OF 195 WITH PZOO
e 2 OUT OF ~400 TOTAL |

e ~15 PREDICTED FROM SDSS & POPULATION MODELS

A X -
f\ "' )

- P

e WD-WD COUPLING UNDERESTIMATED AND ONLY FEW
SURVIVE RLOF

® NO COUPLING AT ALL, HE-STAR CHANNEL DOMINATES
e NOT ALL LONG P ORB SHOW EMISSION LINES (E.G.
SEMI-DEGENERATE DONOR COOLS, CONTRACTS, STOPS
MASS TRANSFER)

e SUBSTANTIAL FRACTION MAY UNDERGO .1 A EXPLOSION

e NELEMANS ET AL. 2004 -> 11000 PER YEAR
® ROELOFS ET AL. 2007 -> 1000 PER YEAR
e P200+ -> ~100 PER YEAR ?

2009 April 30th / PalSci09



P % .
P s T
Lo .1>)_ *4\ @__&*_—:,»
i D D T
. B Tl APy

7 -_’,-FPM.

;;';&-,-,c:.",?_ o




