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Case Background
Pulsars, Pulsar Wind Nebulae and The Mouse

Fingerprinting: Collecting the Evidence
Reduction of Data from The Very Large Array (VLA)

Ballistics: Where is the Mouse Going?
Derivative Maps and Kinematics

Recreating the Scene of the Crime
Origin of the Mouse? Future?

Closing Arguments

OPENING STATEMENTS



http://rsd-www.nrl.navy.mil/7213/lazio/GC
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Pulsars are magnetised rotating 
neutron stars

Get pulsar wind nebula (PWN) 
from interaction of shocked 
ambient particles with magnetised 
wind

PULSARS AND PULSAR WIND 

NEBULAE
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First radio observation in 1987 (Yusef-Zadeh & Bally 1987)

X-ray detection in 1994 (Predehl & Kulkarni 1995)

Internal pulsar J1747-2958 discovered in 2002 (Camilo et al. 2002)

THE MOUSE
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The Mouse at 20cm
(Yusef-Zadeh & Gaensler 2005)



Where is the Mouse going?

Can we get an independent 
age estimate?

Can we learn about the 
ISM?

Associated with nearby 
SNR?

THE ARRAIGNMENT

http://chandra.harvard.edu/press/04_releases/press_092304.html

The Mouse:
Radio X-Ray/Radio X-Ray



FINGERPRINTING:

COLLECTING THE EVIDENCE



Similar observations using hybrid BnA configuration at 1993, 
1999 and 2005 epochs

Observing frequency of 8.5 GHz

Raw data edited, calibrated,                                    
imaged, and smoothed to uniform                                 
resolution

REDUCTION OF VLA DATA

The Very Large Array (VLA)
http://www.vla.nrao.edu/



COMPARISON OF EPOCHS

1999 data has poorer 
spatial frequency coverage



BALLISTICS:

WHERE IS THE MOUSE GOING?



MORPHOLOGY EVOLUTION



DERIVATIVE MAPS



For               :

Only 2005-1993 used:

KINEMATICS

1999-1993

2005-1999

2005-1993

1yr mas 2.39.12 −±=µ

1s km 75305 −
⊥ ±=V

kpc 5=d

Compares well with NS velocity distribution



RECREATING THE

SCENE OF THE CRIME



IN SITU  ISM MEASUREMENT

Ram pressure balance with pulsar wind:

Combine to estimate proper motion:

Using detected proper motion and                  :
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Lower bound from distance travelled along tail: ~50kyr

>

AGE ESTIMATE FOR J1747-2958

The Mouse at 20cm
(Yusef-Zadeh & Gaensler 2005)
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Compare proper motion with SNR evolution

Using previous density and distance: ~90 kyr
to cross SNR shell

Total age of pulsar                                        
≈ 55 + 90 = 140 kyr

But do not see SNR                                     
of correct size (too small)

ASSOCIATION WITH SNR G359.1-0.5?

http://rsd-www.nrl.navy.mil/7213/lazio/GC



B increasing

Similarity to Vela

Will the Mouse 
become an exotic 
magnetar?

nKωω −=&

Using data from:
http://www.atnf.csiro.au/research/pulsar/psrcat/

J0537-6910

FUTURE EVOLUTION OF J1747-2958?



CLOSING ARGUMENTS

Velocity consistent with neutron star population
First time a proper motion has been calculated for this object

In situ measurement of ISM density from 16 kly away!

Unlikely association with SNR G359.1-0.5

Lower limit on age 

Magnetic field growing 
Mouse evolving into a magnetar?

All of this from a proper motion measurement!
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