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MMT

6.5m

Mount Hopkins, AZ

2 Nights in May 2012



SWIRC

Y H1.02 ΜmL, J H1.2 ΜmL, H H1.6 ΜmL
0.15 ''�pixel

5'´5' FOV



Results

æ æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

16 SWIRC Sample

1.0 10.05.02.0 3.01.5 7.0

0.2

0.4

0.6

0.8

1.0

1.2

1.

2.8

4.6

6.5

8.3

Teff H10
4

KL

M
W

D
�

M
�

M
M

S
�

M
�



Results

æ æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ
æ

æ

æ

æ

æ

æ

16 SWIRC Sample

11 Blends

1.0 10.05.02.0 3.01.5 7.0

0.2

0.4

0.6

0.8

1.0

1.2

1.

2.8

4.6

6.5

8.3

Teff H10
4

KL

M
W

D
�

M
�

M
M

S
�

M
�



Results

æ æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ
æ

æ

æ

æ

æ

æ

ææ

16 SWIRC Sample

11 Blends

1 WD+MD System

1.0 10.05.02.0 3.01.5 7.0

0.2

0.4

0.6

0.8

1.0

1.2

1.

2.8

4.6

6.5

8.3

Teff H10
4

KL

M
W

D
�

M
�

M
M

S
�

M
�



Results

æ æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ
æ

æ

æ

æ

æ

æ

ææ

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

16 SWIRC Sample

11 Blends

1 WD+MD System

4 New WD+Disk Systems!

1.0 10.05.02.0 3.01.5 7.0

0.2

0.4

0.6

0.8

1.0

1.2

1.

2.8

4.6

6.5

8.3

Teff H10
4

KL

M
W

D
�

M
�

M
M

S
�

M
�



Results − Blends

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

à

à

á

á

ì ì

J1657

T = 14241K log g = 7.87

Tmodel = 14000K log g model = 7.75

æ SDSS

à SWIRC

ì WISE

i

J

H

- WD

1.0 5.02.0 3.01.5

0.002

0.005

0.010

0.020

0.050

0.100

Λ HΜmL

F
Ν

Hm
J
y

L



Results − Disks!

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

à

à

ì ì

J1147

Tin = 1500K Tout = 300K i = 80°

T = 12290K log g = 8.14

Tmodel = 12500K log g model = 8.25

æ SDSS

i

J

H

à SWIRC

ì WISE

- WD

- Disk

- WD + Disk

1.0 5.02.0 3.01.5

0.01

0.02

0.05

0.10

0.20

0.50

Λ HΜmL

F
Ν

Hm
J
y

L

æ æ

æ

æ

æ

æ æ

æ

æ

æ

à

à
ì

ì

J1234

Tin = 2200K Tout = 400K i = 80°

T = 13567K log g = 8.74

æ SDSS

i

J

H

à SWIRC

ì WISE

- BB

- Disk

- BB + Disk

1.0 10.05.02.0 3.01.5 7.0

0.001

0.002

0.005

0.010

0.020

0.050

0.100

0.200

Λ HΜmL

F
Ν

Hm
J
y

L
æ

æ

æ
æ

æ

æ

æ

æ
æ

æ

à

à

ì

ì

J1507

Tin = 800K Tout = 400K i = 60°

T = 7177K log g = 8.06

Tmodel = 7000K log g model = 8

æ SDSS

i

J

H

à SWIRC

ì WISE

- WD

- Disk

- WD + Disk

1.0 5.02.0 3.01.5

0.010

0.100

0.050

0.020

0.030

0.015

0.150

0.070

Λ HΜmL

F
Ν

Hm
J
y

L

æ

æ

æ

æ

æ

æ

æ

æ

æ

æ

à

à

ì
ì

J1537

Tin = 1300K Tout = 600K i = 60°

T = 24926K log g = 8.2

Tmodel = 25000K log g model = 8.25

æ SDSS

i

J

H

à SWIRC

ì WISE

- WD

- Disk

- WD + Disk

1.0 5.02.0 3.01.5

0.01

0.02

0.05

0.10

0.20

0.50

Λ HΜmL

F
Ν

Hm
J
y

L



Results − Disks!

SDSS J1147+2831
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Disk Frequency
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Disk Frequency

10

465
× 100% = 2.2%
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Disk Frequency

At least 2.2% of WDs host dust.
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Last Year at MARAC



Disk Frequency
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Disk Frequency − Temperature Cut

At least 3.4% of 9500− 22, 500K WDs host dust.
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Disk Frequency − Massive White Dwarfs

At least 3.1% of 0.7− 1.4M� WDs host dust.
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Disk Frequency − Massive Main Sequence Stars

At least 3.1% of 3− 8M� MS stars host planets.
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Future Work

100 WD remnants of 3− 8M� MS stars
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