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How I used to spend my January 6ths...How I used to spend my January 6ths...



The  Ne utron S tar Equation o f S tateThe  Ne utron S tar Equation o f S tate

1 .35 ± 0.04 Msun 
(binary ne utron s tars )

(Ve la X-1 )            
1 .86 ± 0.33 Msun?

  9.5 km < Robs  < 14 km  
(X-ray burste rs )

Heiselberg & Pandharipande 2000



The  TalkThe  Talk

I. Introduction: The  Surve ys  
II. Ne w Is o lated Ne utron S tar Candidates
III. Low-Mas s  WDs—Companions  to 

Millis e cond Puls ars ?  
IV. Conc lus ions



I. The  S urve ys : S DS SI. The  S urve ys : S DS S

S loan Digital S ky Surve y (SDSS ; 2000-2006)
● s ix public  data re le as e s ; mos t re c e nt: Data Re le as e  5
● 8000 deg2 o f imaging (u,g,r,i,z)
● photometry fo r > 2 x 108 obje c ts ; faint limit ~ 22.5 mag
● s pe ctros copy fo r 106 galaxie s , 105 quas ars , & 105 s tars  

(Adelman-McCarthy et al. 2007)



ROentgen (X-ray) SATellite All-Sky Surve y (RASS ;1990-1999) 
●  ~ 400 to ~ 40,000 s  e xpo s ure s ; cove re d 99.7%  o f s ky
●  typical limiting s e ns itivity ~ 10-13 e rgs  cm-2 s -1

●  > 124,000 s ource s  in me rge d Bright S ource  & Faint S ource 
Catalogs      (Voges et al. 1999, 2000) 

The  S urve ys : RAS SThe  S urve ys : RAS S



II. Is o lated Ne utron S tar Candidate s
Cas s iope ia A, Chandra

Hwang et al.



Radio -Quie t Is o lated Ne utron S tarsRadio -Quie t Is o lated Ne utron S tars

● Offe r opportunity to s tudy 
uncontaminated e mis s ion from 
s tar (“no ” ac cre tion, “no ” 
magne tic  pro c e s s e s )
● Many pre dicted, handful 
dis co ve re d with ROSAT

● Have  no t “s o lve d” NS  
e quation o f s tate

V = 25.7 mags



The  Candidate sThe  Candidate s

Brightest SDS S  obje c t in e rro r c irc le s : g > 21 .5 Agüeros et al. 2006



Pre liminary Pre liminary ChandraChandra Re s ults Re s ults
RXS J1406+5253 
no  SDS S  counterpart to Chandra 
s ourc e .. .



III. III. Low-Mas s  White  DwarfsLow-Mas s  White  Dwarfs
Blinking Eye  Ne bula, HST

Balick et al.



Ne w S DS S  Low-Mas s  White  DwarfsNe w S DS S  Low-Mas s  White  Dwarfs

Adapted from Eisenstein et al. 2006 MSP J1012+5307

● DR4 catalog:
9300 WDs ;     
6000 are  ne w! 

● ~ 0.5% :
M < 0.3 Msun



neutron star           
+ normal star

neutron star   
+ neutron star

neutron star  
+ white dwarf

Provide s  ve ry tight 
constraints  on NS  
mas s , from s ample 
o f 26 s tars :

1 .35 ± 0.04 Msun

IV. Conc lus ionsIV. Conc lus ions

Thorsett & Chakrabarty 1999



THE (Ne w) Plo t?THE (Ne w) Plo t?

Importance  o f e vo lutionary 
s c e nario s ?
M = 1 .62 Msun  
and M = 1 .33 Msun 
and M = 1 .56 Msun

Lattimer & Prakash 2005



Que stions ?Que s tions ?


