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• Recycling pulsars

– Spin-up line

– Amount of mass accreted vs pulsar spin period

– Case BB RLO  (post-CE spin-up )

• True ages of recycled pulsars
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Congratulations:  Dick 70 years
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Spin-up line in the PP-diagram:
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All spin-up lines shown here are calculated for

The width of each ”line” is caused by
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Accreted mass to spin up pulsar:
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Mass needed to spin up pulsar: P (ms) M (Msun)

2 0.10

5 0.03

10 0.01

50 0.001



Case BB RLO

(recycling in post-CE binaries)

170.000 yr
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He-star

Pulsar

Porb < 3 days
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2 < n < 5

Tauris, Langer & Kramer (2012)True ages of MSPs
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Pulsars born on location b/c small   P�



Tauris (2011)
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103 binary pulsars in the Galactic disk with measured P      (186 in total)
.

1903+0327

1614-2230

1744-3922Triple origin

Case A  IMXB

Origin ??
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Summary

• The spin-up `line´ is quite broad !!

• Recycled pulsar spin and mass accreted ←→←→←→←→ binary stellar evolution √√√√
– Lifetimes of Case A/B/C RLO in LMXBs and IMXBs

• Case BB RLO can explain recycled pulsars with a CO WD  and  Porb < 3 days

• The banana-shape distribution of recycled pulsars in the PPdot −diagram

can be understood as simple accumulation over time

• The true ages of recycled pulsars   
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