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Compact Binary Millisecond Pulsars

A growing, nearby population of millisecond pulsars

“Spiders” (blackwidows, BWs; redbacks, RBs):

e Millisecond pulsar

(wind, y-rays, spin-down luminosity: L,,~103-10%° erg/s)
e Binary, compact orbit (P, <1day;a~Rg,,)

e Non/semi-degenerate companion star
(low/very-low mass, RBs / BWs: ~0.1/0.01 Mg,,)

Bogdanov

*Accreting past: maximum neutron star mass | .
(van Kerkwijk+11, Linares+18) 10 o
*Transitional MSPs: disk-wind-magnetosphere "
(Archibald+09, Papitto+13)

Evolution: link with low-mass X-ray binaries
(Chen+13, Benvenuto+12)

‘Intra-binary shock: particle accel., cosmic rays o2t

(Bogdanov+11, Venter+15, Linares & Kachelriess 2021) 0 10 T 02 10
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A Spider Revolution

A booming field thanks to Fermi-LAT driven discoveries
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Positrons from Pulsars

Natural electron-positron sources
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Copious pair cascades:
can PSRs explain e™ excess?

- Young nearby PSRs can't

(<15-20% of obs. flux; Xi+19, DiMauro+19)

- Bow shock PWNe might,
IF very efficientatL,y, 2> L

(30-50%; Blasi+11, Bykov+17)

- Normal MSPs can’t
(cut-off above ~1 TeV; Venter+15)

Y

—> Contribution from spiders?
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B=2x10°G
Harding & Muslimov (2011)

companion

contact discontinuity

Harding & Gaisser (1990)
Venter+(2015)
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= - T T | BW:B1957+20(A,2.5kpc) IEELIQED
| INJECTED - RB:J1023:0038(A 1 dkpe)  DIFFUSED:-
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~ - RB:J1023+0038(V+15,0.6kpc)
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Label

Nr.

Sample Enin 0 fw o
(GeV)
V15 24 known in 2015 30-1850 1.0 - (07) -7
A’ 52 currently known 50 1.0 0.5 0.3
A" 5000 simulated outside 1kpc 50 1.0 0.5 0.3
B’ 52 currently known. 10 05 02 0.15
B” 5000 simulated outside 1kpc 10 0.5 0.2 0.15
(o4 52 currently known. 4 025 0.1 0.0
" 5000 simulated outside 1kpc 4 025 0.1 0.0
D 1 plane perpendicular 50 1.0 0.5 0.3
E 1 plane parallel 50 1.0 0.5 0.3
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summmary

e Spiders: a growing nearby population of e+/e- accelerators
(10% of Ly, up to ~10 TeV)

e Current population unlikely to be a major e+ contributor

e One single nearby spider could be a major e+ contributor
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