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Three principal components of  TDSS, piggy-back on 

•TDSS main (90%) survey: SES=single-epoch 
spectroscopy BOSS classification/characterization 
spectra of imaging variables from Pan-STARRS 1, 3π
imaging survey (PS1); ~105 fibers in SDSS-IV (10/deg2)

•TDSS (10%) FES=few-epoch spectroscopy of potential 
spectral variables of interest (e.g., known from SDSS I-
IV spectra) ~103-4 fibers in SDSS-IV

•TDSS RQS=repeat quasar spectroscopy of SDSS 1-1V 
quasars; ~104 fibers in SDSS-IV
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Overview: 



4

Observed
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STAR subclasses (pipe) range from 
O/B,  through A/F (green), to K/M 
(orange/red). Flaring M stars 
dominate, but thousands are in A/F-
star regime that includes pulsating 
RR Lyrae.    >710 have cataloged 
periodic light curves, e.g., also 
includes eclipsers.  Large symbols 
highlight ~60 each CVs (purple x’s) 
& variable WDs (blue +’s).

TDSS/SES update (through DR14)   

Dwarf Carbon 
Star



TDSS Stellar Science Opportunities

Expect ~25,000 stellar variables in TDSS
(pulsating, eclipsing, accreting, active)

~ 4,000 off the main sequence 
~ 1,000 RR Lyr
~ Handful of 

• ~10% of variables are periodic (logProb < -10)
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TDSS Stellar Exotica: LARP?



8

TDSS Stellar Exotica: DBZ WDs



Expected Periodic Stellar Variable Types 
to r < 18.5 (Drake et al. 2014, ApJ, 213, 1)

Type     Percent Description                    
Eclipsing:

EW    50.5    contact eclipsing binary
EA    7.6    detached (Algol) eclipsing binary
betaLyrae 0.5     semi-detached eclipsing binary

RR Lyr:
RRab 27.3    RR Lyrae (fundamental mode pulsators)
RRc 8.9    RR Lyrae (multi-period pulsators)
RRd 0.8     RR Lyrae (both)
Blazkho 0.4     RR Lyrae (quasi-periodic)

CEPHEID:
ACEP  0.1     anomalous Cepheid
Cep-II 0.2     type II Cepheid
HADS  0.4     high amplitude delta Scuti

MISC:
RSCVn 2.5     spotted rotator
LPV   0.8     Mira or semi-regular AGB variables
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VARTOOLS Results, Examples
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VARTOOLS Results, Examples

FAIL

LPV?
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VARTOOLS Results, Examples



TDSS Stellar Science Opportunities

1000 RR Lyr w/RVs and metallicity estimates, could help identify streams 
Flare stars

Active WD+dM systems

Follow FES dC paper and get separations

new post-CE?

Statistically examine the activity variation of close pairs as a function of

spectral type, measure the white dwarf cooling age, and (possibly the)

metallicity of the system

identify SB2s within the sample



PyHammer & Extension
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PyHammer (Kesseli et al. (2017), https://github.com/BU-

hammerTeam/PyHammer)

Add additional C and WD templates (from TDSS)

Developing tool to identify SB2s within the sample
Stellar templates from: A (Pickles+1998)      

FGKM (MaStar, Yan+2018)
WD (Levenhagen+2017)
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TDSS PyHammer WDs



16

TDSS PyHammer Carbon Stars



Composite-spectrum Binaries (a.k.a. SB2) 
Can sometimes be obvious!
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More Typical Composite-Spectrum 
Binaries
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PyHammer SB2 Extension
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spec-7413-56769-0392.fits
M2 + WD3
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https://trac.sdss.org/wiki/TDSS
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