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The Sloan Digital Sky Survey

» 3200 - 9200 A

) 2.5m telescope, 3° FoV

) inverse resolution

R =N/AN=2000

) ~ 3800 data points
per spectrum

» each fiber covers a
circle with 3"
diameter on the
celestial plane
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Sample Setup

(1) this study, (2) Nebot Gomez-Moran et al. (2011, in prep.), (3) Rebassa-Mansergas et al.
(2010), (4) Heller et al. (2009), (5) Augusteijn et al. (2008), (6) Silvestri et al. (2007), (7)
Huegelmeyer et al. (20006), (8) Pourbaix et al. (2004), (9) Raymond et al. (2003), (10) Nilsson
et al. (2000), (11) Wachter et al. (2003), (12) Eisenstein et al. (2006, white dwarf sample), (13)
Eisenstein et al. (2006, sub dwarf sample), (14) Mukadam et al. (2004), (15) Kleiman et al.
(2004), (16,17) Luyten (1997,1999), (18) Greenstein (1986)
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>3000 WD-dM candidates (not necessarily from the SDSS)



~2230 of them
have SDSS spectra,

may be 2000 will turn out

to be genuine WD-dM binaries.



Suggestions of
SDSS WD-dM candidates

are welcome and will be

acknowledged.
rheller@aip.de



Sample Setup:
Disentangling Duplicates



Sample Setup:

Disentangling Duplicates

(1) Wachter et al. (2003), (2) this study, (3) Silvestri et al. (2007), (4) Rebassa-Mansergas et
al. (2010), (5) Kleiman et al. (2004), (6) Augusteijn et al. (2008), (7) Nebot Gomez-Moran et

al. (2011, in prep.)
Platamn MJD Fiber official SDSS identifier SDSSJ...  published before as...
2232 53827 584 122630.86+303852.5 122630.80+303852.00", 122630.86+303852.5%, 122630.87+303852.6°, 122630.86+303852.58~
329 52056 615 114947.95-012044.5 114948.00-012044.0°, 114947.99-012043.9*, 114948.00-012044.51*
329 52056 @ 542 114913.52-014728.4 114913.44-014728.50%, 114913.53-014728.6™°, SDSSJ114913.52-014728.64
329 52056 @ 542 114914.72-014726.6 114914.74-014726.70"*
971 52644 303 122105.34+492720.5 122105.27+492720.52%, 122105.35+492720.6°, 122105.34+492720.5%, 122106.00+492710.0"
1646 53498 177 144600.72+332849.9 144600.72+332849.94%, 144600.00+332848.00', 144600.72+332849.9*
540 51996 551 151212.08+015231.3 151212.00+015231.40%, 151212.80+015230.5%*, 151212.07+015230.4*, 151212.08+015230.5°
2449 54271 420 152425.22+504010.0 152425.00+504006.00', 152425.20+504009.84%, 152425.21+504009.8%4, 152425.21+504009.7
627 52144 589 163708.04+474600.1 163708.04+474600.1°, 163708.16+474559.75°, 163708.04+474559.9*
1852 53534 510 160900.10+225934.07, 160860.00+225934.10
1684 53239 81 162448.00+321654.00, 162449.00+321702.00
3297 54941 53 151906.00+500700.00, 151905.96+500702.89




Sample Setup:
Disentangling Duplicates

SDSSJ151212.08+015231.4 (DR7) as an example

SDSS DRj SDSS DRS
SDSSJ151212.80+015230.5 SDSSJ151211.99+015231.40
RA=228.05333, DEC=1.87514 RA=228.05033, DEC=1.8751296

(Silvestri et al. 2007) (this study)






SDSS images

Survey: sdss Program: legacy Target: QSO_SKIRT SERENDIP_DISTANT
RA=261.02239, Dec=62.08377, Plate=362, Fiber=85, MID=516894
cz=—564+/-21 km/s Class=STAR WD

No warnings.
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SDSS images
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SDSS images

Survey: sdss Program: legacy Target: QSO_HIZ

RA=178.5695615, Dec=-2.44217, Plate=330, Fiber=837, MID=52370
cz=—80+/-8§ km/s Class=STAR M4

No warnings.
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SDSS images
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SDSS images

Survey: sdss Program: legacy Target: QSO_SKIRT
RA=4.38997, Dec=0.87612, Plate=389, Fiber=814, MID=51794
cz=—6+/-7 km/s Class=STAR M4

No warnings.
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from 636 objects
(Heller et al. 2009)

41 optically resolved binaries

from ~2000 objects
in the SDSS WD-dM library
(Heller et al. 2011, in prep.)

~130 optically resolved binaries

SDSS images

Designation  dpoi ("]  d[pc] dpo [AU]  dTT[AU] My [Ms]  Plyr]2 P [yr]
JOO17-0009 1.4 500 700 1000 0.46 16 000 33000
JO122+1542 1.0 300 300 500 0.17 6500 13000
JO151-0800 1.0 350 350 600 0.17 8000 16 000
JO215+1418 0.9 700 600 900 0.27 16 000 30000
J0249+3342 1.4 500 700 1200 0.17 23000 45000
J0348-0614 1.1 500 600 900 0.17 16000 31000
JO725+4145 1.3 400 500 900 0.17 15000 29000
J0729+4304 1.5 150 250 400 0.12 5000 10000
J0739+2743 0.6 700 350 600 0.17 8000 16000
J0740+3859 1.1 300 350 600 0.12 8000 15000
JO741+3808 0.9 300 250 400 0.17 5000 9000
J0752+4332 1.3 600 800 1200 0.18 23000 46 000
JO800+5002 1.1 700 800 1200 0.27 22000 44000
JO801+2216 1.3 500 700 1100 0.17 20000 40000
JO806+4035 1.2 350 450 700 0.17 11000 21000
JO809+1251 1.3 400 500 800 0.17 14 000 27000
JO813+2152 0.9 900 800 1300 0.18 28000 55000
J0829+2701 1.4 1000 1400 2200 0.27 55000 110000
JO845+2348 1.1 1400 1400 2200 0.46 50000 100000
J0904+5621° 1.5 200 300 450 0.10 6000 12000
J0931+3941 1.4 350 500 800 0.17 13000 26000
J0939+5729 1.3 250 300 500 0.17 6000 12000
J0942+1846 1.3 600 700 1200 0.17 23000 45000
J1001+3203 1.3 250 350 500 0.17 7000 13000
J1006+5633 1.4 1200 1700 2700 0.46 70000 135000
J1032+3722 1.3 350 450 700 0.17 10000 20000
J1127-0028" 1.5 200 250 400 0.10 4500 9000
J1127+4249 1.2 350 400 600 0.12 9000 18000
J1205+0312 1.4 250 400 600 0.17 8500 17000
J1209+6510° 1.4 250 350 500 0.10 7500 14000
J1210+0549 1.4 350 500 800 0.17 12000 24000
J1216+4328 1.5 900 1300 2000 0.46 46000 90000
J1242+4506 1.5 450 700 1100 0.17 20000 40000
J1253+5813 1.4 400 600 900 0.27 14000 28 000
J1304+1449 1.3 500 600 1000 0.17 18000 35000
J1347+4129 1.3 1200 1600 2500 0.46 65000 125000
J1456+4824 1.4 450 600 1000 0.17 18000 35000
J1606+4217 1.1 500 600 900 0.17 17000 35000
J1630+1302 I~ 600 900 1420 0.17 31000 60000
J1744+2442 1.4 1100 1500 2400 0.46 55000 115000
J2200-0715" 1.5 200 250 400 0.10 5000 10000




SDSS images

Designation  dyy ("] [pc] dpoy [AU] X5 [AU] My (M) Plyrl2 P [yr]

J0017-0009 1.4 500 700 1000 0.46 16 000 33000
JO122+1542 1.0 300 300 500 0.17 6500 13000
JO151-0800 1.0 350 350 600 0.17 8000 16 000
JO215+1418 0.9 700 600 900 0.27 16 000 30000
J0249+3342 1.4 500 700 1200 0.17 23000 45000
J0348-0614 1.1 500 600 900 0.17 16 000 31000
JO725+4145 1.3 400 500 900 0.17 15000 29000
J0729+4304 1.5 150 250 400 0.12 5000 10000
J0739+2743 0.6 700 350 600 0.17 8000 16 000
J0740+3859 1.1 300 350 600 0.12 8000 15000
JO741+3808 0.9 300 250 400 0.17 5000 9000
J0752+4332 1.3 600 800 1200 0.18 23000 46000
JO800+5002 1.1 700 800 1200 0.27 22000 44000
JO801+2216 1.3 500 700 1100 0.17 20000 40000
JO806+4035 1.2 350 450 700 0.17 11000 21000
JO809+1251 1.3 400 500 800 0.17 14000 27000
JO813+2152 0.9 900 800 1300 0.18 28000 55000
J0829+2701 1.4 1000 1400 2200 0.27 55000 110000
JO845+2348 1.1 1400 1400 2200 0.46 50000 100000
J0904+5621" 1.5 200 300 450 0.10 6000 12000



SDSS images

Designation doroj ["]  d [pc]  dproj [AU] dg‘r’;; [AU] My([My] Plyr]z P [yr]
JOO17-0009 1.4 500 700 1000 0.46 16 000 33000
JO122+1542 1.0 300 300 500 0.17 6500 13000
JO151-0800 1.0 350 350 600 0.17 8000 16000
JO215+1418 0.9 700 600 900 0.27 16 000 30000
J0249+3342 1.4 500 700 1200 0.17 23000 45000
J0348-0614 1.1 500 600 900 0.17 16 000 31000
JO725+4145 1.3 400 500 900 0.17 15000 29000
J0729+4304 1.5 150 250 400 0.12 5000 10000
J0739+2743 0.6 700 350 600 0.17 8000 16000
JO740+3859 1.1 300 350 600 0.12 8000 15000
JO741+3808 0.9 300 250 400 0.17 5000 9000
JO752+4332 1.3 600 800 1200 0.18 23000 46 000
JO800+5002 1.1 700 800 1200 0.27 22000 44000
JO801+2216 1.3 500 700 1100 0.17 20000 40000
JO806+4035 1.2 350 450 700 0.17 11000 21000
JO809+1251 1.3 400 500 800 0.17 14 000 27 000
JO813+2152 0.9 900 800 1300 0.18 28 000 55000
J0829+2701 1.4 1000 1400 2200 0.27 55000 110000
JO845+2348 1.1 1400 1400 2200 0.46 50000 100000
J0904+5621° 1.5 200 300 450 0.10 6000 12000



SDSS images

'

M-~yp = 0.6 M sy, assumed

Designation doroj ["]  d [pc]  dproj [AU] dg‘r’g [AU] My([My] Plyr]z P [yr]
JOO17-0009 1.4 500 700 1000 0.46 16 000 33000
JO122+1542 1.0 300 300 500 0.17 6500 13000
JO151-0800 1.0 350 350 600 0.17 8000 16000
JO215+1418 0.9 700 600 900 0.27 16 000 30000
J0249+3342 1.4 500 700 1200 0.17 23000 45000
J0348-0614 1.1 500 600 900 0.17 16 000 31000
JO725+4145 1.3 400 500 900 0.17 15000 29000
J0729+4304 1.5 150 250 400 0.12 5000 10000
J0739+2743 0.6 700 350 600 0.17 8000 16000
JO740+3859 1.1 300 350 600 0.12 8000 15000
JO741+3808 0.9 300 250 400 0.17 5000 9000
JO752+4332 1.3 600 800 1200 0.18 23000 46 000
JO800+5002 1.1 700 800 1200 0.27 22000 44000
JO801+2216 1.3 500 700 1100 0.17 20000 40000
JO806+4035 1.2 350 450 700 0.17 11000 21000
JO809+1251 1.3 400 500 800 0.17 14 000 27 000
JO813+2152 0.9 900 800 1300 0.18 28 000 55000
J0829+2701 1.4 1000 1400 2200 0.27 55000 110000
JO845+2348 1.1 1400 1400 2200 0.46 50000 100000
J0904+5621° 1.5 200 300 450 0.10 6000 12000



Spectral Decomposition
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Spectral Decomposition
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Spectral Decomposition
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Spectral Decomposition
Radial Velocities
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White Dwarf Evolution Tracks from Renedo et al. (z010)

» Self-consistent stellar evolution from ZAMS
» Includes residual hydrogen-burning in WDs
» Includes carbon-oxygen phase separation
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White Dwarf Evolution Tracks from Renedo et al. (z010)
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White Dwarf Evolution Tracks from Renedo et al. (z010)
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White Dwarf Evolution Tracks from Renedo et al. (z010)

0.020 T TTTT[TTT [ TTT [ TTTT 17T
l.—:b... Teff,WD = 0 K* ess :
0.018 — ———
= 0016 — —
L E *(Nauenberg 1972) ¥y
< 0.014 v
0.012 [— _
0.010 U N
75 76 7.7 78 79 8 81 82 83 84

loglo(gwpl[cm/szl)



White Dwarf Evolution Tracks from Renedo et al. (z010)

no additional Mwp-Rwp relation necessary
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System parametrization

White Dwarf parametrization M Dwarf parametrization
From spectral fit: From spectral fit:

» Ter,wD » Ter,am

» log(gwp) 7-dimensional » log(gam)

PVrad, WD parameter fit »[Fe/Hlam

PUrad,dM



System parametrization

White Dwarf parametrization M Dwarf parametrization
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Appendix

The Poisson probability to find v objects with an area density p inside an area
A = 7 x (1.5")? is given by

Puv) = B en, (1)

where u = A X p. For v > 1 and n trials, i.e. WD-dM candidates, we get
an expectation value

N =nx Pv>21) =n x (1—e#). (2)

The approximate magnitude range of our sample is 15 < u, g, r, %, 2 < 20.5.
From Boachanski et al. (2009, and priv. comm.) we count 3632 objects per
square degree with 15 < 2z < 20.5, and less objects in the other four filters.
This provides us with p < 3632/(3600”)2. Our spectroscopic sample consists
of 2230, thus n = 2230 and Eq. (2) yields N < 4.



