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Dense Matter Equations of State
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RNS Code: http://www.gravity.phys.uwm.edu/rns/

Ω in units of 104 s−1
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NS mass measurements: 2012, ApJ, 757, 55
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NS mass measurements for radio pulsars:

R = mA/mB = a1 sin i/a2 sin i
mA = 1.3381(7),mB = 1.2489(7)

Double Pulsar J0737-3039 (A,B): Lyne et al. 2004, Science, 303, 1153
Kramer et al. 2006, Science, 314, 97
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PK parameters:
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We need both M, R to constrain EoS.

R from LMXBs: J. M. Lattimer & M. Prakash, 2007, Phys. Rep,
442, 109; S. Bhattacharyya, 2010, AdSpR, 45, 949

Radio astronomers can (in principle) determine I .
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RNS Code: http://www.gravity.phys.uwm.edu/rns/
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Moment of Inertia Determination:

Damour & Schafer, 1988, Nuovo Cimento B, 101, 127

ω̇ = ω̇1PN + ω̇2PN + ω̇SO =
3β2
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x1 = m1/M , x2 = m2/M , M = m1 +m2
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Moment of Inertia Determination:

Damour & Schafer, 1988, Nuovo Cimento B, 101, 127
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f0β
2
0 = 2.6× 10−5 (max) for PSR J0737-3039A
= 0.15× 10−5 (min) for PSR J1518+4904

Best estimate of ω̇ (PSR J0737-3039A/B): 16.89947± 0.00068 deg yr−1
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Moment of Inertia Determination:
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Moment of Inertia Determination:

gs1 =
x1 (4x1 + 3x2)
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×
[
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]

. s1
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, which lies

between 1.7− 1.0 for i in the range of 20◦ − 90◦.
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Sub-millisecond pulsars might help:

14 / 16



Binary Radio Pulsars: Detectability

Johnston & Kulkarni, 1991, ApJ, 368, 504

Bagchi, Lorimer, Wolfe, 2013, MNRAS, 432, 1303

Sobs = γ1
2Sintr

Acceleration search can recover this power (partially): γ2

Sobs = γ2
2Sintr
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Binary Radio Pulsars: Detectability
NS-WD NS-NS
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