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ToPi CS
. Population statistics studg of millisecond

(MSPs) and normal, isolated (NPs) Pulsars
using both radio and Fermi observations
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Number of Pulsars
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SPin—-clown - NPs
Gonthier et al. 2002

Gonthier et al. 2004 — full beam geometrg

Eailc ’1er~Guigere & KasPi 2006

Contopoulos & Spitkovskg (2006) — su%gestin that
magnetic field clecag mimics some form o sPin—- OwWn —

Spitkovskg (2006)

. We assume - “Field clecag" - sl:)in-clown T =28 Mgr |
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Period Derivative
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Period Derivative
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Period Derivative
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Period Derivative
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Radio Emission
Story, Gonthier & Harcling 2007
Harcling, Grenier & Gonthier 2007

Eare ancl a cone beam s ]CU” beam geometrg

Core — Gaussian — widths Arzoumanian, Chernoff &
Cordes 2002 (ACCO2)

Cone — hollow Gaussian — widths Kijak & Gil 1998 & 2007

Luminosity — standard candle aPProach — P& Pdot power
law as in ACCO2

Core/Cone Luminositg — broken power law in P & Pdot

Energg spectra — power law with sel:)arate indices



10 Radio Sur\/egs

Name l Frequency (MHZ)!
Arec!bo 3 l 430 1420 Normal Pulsars
Arecibo 2 l 430 64 Millisecond Pulsars
Greenbank 3 l 390 no globular Pulsars
Greenbank 2 | 390 _noPdot<o ____J
Molongo 2 | 408 l |
Parkes 2 l 436 l
Parkes 1 | 1520 NPs birth rate
Jodrell Bank | 1400 | " 2NS/century
Parkes MB l 1374 | Tammann et al. 1994
l

Swinburne IL 1374 e
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Gamma~Ray Emission

Luminosity
Muslimov & Harding 2005
Muslimov & Harcling 2004y in extended Slot GaP

Pierbattista et al. in Preparation

l:lux

Skg maps (Alice’s talk) of the emission regjion —
Hardingj Grenier & Gonthier 2007

High altitude emission from the Crab — Harcling et al.
2008

Venter, Harcling & Guillemot 2009
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Period Derivative
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Period Derivative

11

10 E 1 ||||||| I |||||||| T TTTTII 1 ||||||| T TTTTIT T TTTTTI T TTTTTT I IIIIII§
2 [ Published x .
10 £ < 5 —
E = = . = . « X . . o E

- By 8 ..‘..:... . . . ]

107° & gmy SBYV L L =
= . '?;3;.:‘5{.:*.5;:.9 . =

B Y et DR Y, WA s

10M L x'ﬂg% X e g N __
E X ¢ . ':..g’ :..'I.: ~:.'..:. “’ E

. . . :.;“ o 2% 5:- . 7]

15 | 'Z.-.:X-r:«. ot '...': —
1077 E '*?W,}N =
- RIS -

16| o Al =
107 E o R e Radio NPs =
- . e = Fermi NPs . :

107 L R m Radio MSPs . 3 7
0 = = - K x Fermi MSPs - - 3
10"° I .,.__'_ M -
19 [ 4 == ._ Mup = ]
10 E X X . n - NW . 'l . n E
- . ® " 14 Fermi MSPs YOS S = 15 Fermi Pulsars 1

10%° -x¥: "l# B . -
- K, % Detected N 8 Simulated 5

-21 i ] I.IIIIII L1 ||||||| L1 ||||||| L1 ||||||| L 1 ||||||| L 1 ||||||| L 1 ||||||| L 1 IIIIII_

10
0.001

0.01 0.1 1

10

0.01 0.

Period

1 1

10



Summarg—% Fermi Pulsars

Time Det. I | Det. =
Frame Normal Norma MSPs MISTS,
+/-10% +/-10%
6 months | 38 28 8 9
] year 58 11
Published
[ - 2 years ¥ o6 I Z
5 years ~61* 67 ~7* 18

* Alice Harding’s earlier talk
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Conclusions

Numbers are reasonable, but do not tell the whole storg. Issues with the
simulation:

NPs — too man young short Periocl and large Pdot radio pulsars and
not enough higflj'x Edot young Pulsars gamma-ray Pulsars

MSPs — too many older radio MSPs, need younger ones and Fermi
Pulsars need lower Edots

More studies are needed of correlations of radio and gamma-ray |ight
curves further constrain Viewing and beam geometrg

Venter, Harding & Guillemot 2009

Pierbattista et al. in Preparation — more radio time |ag and gamma-
Peak separation

Johnson & Harcling in Prel:)aration

Better un&erstancling is needed of Pulsar spin~clown with age



