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*SECONDARIES ARE ACCELERATED IN TURN
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A CONDUCTING ROTATING DIPOLE
CANNOT SPIN DOWN IN VACUUM...
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PULSAR WINDS AND NEBULAE

Supernova

Inferstellar Matericl Blast Wave WIND CARRIES AWAY ALL THE
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PAIRS IN PWNe
MOST OF THE
PARTICLES
MOST OF THE
ENERGY

ACCELERATED AT TS
NOT CLEAR HOW
oFermi I (Spitkovsky 08)
eMagnetic rec.(Sironi &
Spitkovsky 11)

~ eIon cyclotron (Amato ¢
500GeV E Arons 06)

LPAIRSz30'4O% LPSR

ALL LOOSE ENERGY DUE TO RADIATION AND EXPANSION
WHILE CONFINED IN THE NEBULA

HOW DO WE GET THEM OUT OF THERE?

ACCELERATED
AT TS OR
IN NEBULA
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A HIGH VELOCITY POPULATION
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PULSAR BOW SHOCK NEBULAE

MOUSE NEBULA
GUITAR NEBULA
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MOUSE NEBULA
GUITAR NEBULA
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Gaensler et al 04

MAIN UNKNOWN:
HOW MUCH ENERGY IS LEF
IN PAIRS AT THIS TIME?
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PULSAR SPIN DOWN
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ENERGETICS

THE ENERGY AVAILABLE AFTER A TIME T« WHEN THE NS IS
OUTSIDE THE SNR IS
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PARTICLE SPECTRA FROM
OBSERVATIONS

IN THE TWO CASES of BSPWN OUTSIDE A SNR IN WHICH WE HAVE

RADIO MEASUREMENTS WE INFER A SPECTRUM OF ACCELERATED
PARTICLES WITH SLOPE =-1.5

\ PSR J1509—5850
SLOPE RADIO: -0.26
oy SLOPE ELECTRONS: -1.52
- Ng et al. 2010
THE MOUSE
. y SLOPE RADIO: -0.3

SLOPE ELECTRONS: -1.6
Gaensler et al. 2004



PROPAGATION
“SUBTLETIES” FIRST



DISCRETENESS OF THE
_SOURCE DISTRIBUTION
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NUMBER OF :
SOURCES AS
A FUNCTION -
OF ENERGY -
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 THE CONTRIBUTION OF PWNe
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TI-IE POSITRON FRACTION

f'IIJ
DATA from PAMELA (Adrlam e’r al 09)
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THE POSITRON FRACTION
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ANISOTROPY

" NO SPIRAL ARMS_

UPPER LIMITS from Fermi
(Ackerman et al 11)
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CONCLUSIONS

PAIR PRODUCTION IN PSRs AND SUBSEQUENT
RELEASE OF THESE PAIRS IN THE ISM PROVIDES

A VERY NATURAL EXPLANATION FOR THE POSITRON
EXCESS

IN A SENSE THE POSITRON FRACTION PUTS A
CONSTRAINT ON PULSAR SPIN-DOWN SUGGESTING
SOMETHING FASTER THAN DIPOLE IN AGREEMENT WITH
CURRENT DATA

OBSERVATION OF THESE POSITRONS SHOULD HAVE
BEEN PREDICTED: TOO BAD THAT SUCH CALCULATIONS
WERE NOT CARRIED OUT BEFORE PAMELA
OBSERVATIONS!



