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Outline of the next few minutes	
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•  A few specific points:	


•  Impact of approximations onto the PWN solutions	


•  Order parameters for the detectability of PWNe cannot be 
reduced to spin-down and distance	


•  Self-Synchrotron domination, why Crab is the only one?	


•  Are highly magnetized nebulae detectable at TeV?	

 	




Impact of approximations onto the PWN solutions	
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First approximation for a quick solution of the diff.-loss equation	
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Degeneracies in today’s fit, leading to changes in time	
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In the collaboration’s papers	

usually no time-dependent model is used. Solutions can	

and have been found to be very misleading.	


	

	

	

	

	

	

	

	


From Abdo et al. 2010	




More involved analysis	
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More involved analysis	
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More involved analysis	
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Take care of degeneracies in today’s fit, leading to changes in time	
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electrons	


spectrum	


Good match for Crab @ 
normalization age;	

but not so much for other PWN	

with no SSC domination	




Look at it in a time-evolving setting: electron evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: electron evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: electron evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: electron evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: electron evolution	


 	
 14	
from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: electron evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Relative distances for the electron population: btw 10 and 100% 	
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from Martin, DFT, Rea, MNRAS 2012	


Distance = | complete − approximate | / complete	

distance times 100% is the percentile value of the deviation btw models	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Look at it in a time-evolving setting: spectral evolution	
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from Martin, DFT, Rea, MNRAS 2012	




Relative distances for the SED: of the order of 100% or more	
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Distance = | complete − approximate | / complete	

distance times 100% is the percentile value of the deviation btw models	


from Martin, DFT, Rea, MNRAS 2012	




Conclusion	
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n  Take care of  approximations,  particularly when propagating time 
evolution or comparing results	


n  They introduce unphysical changes in the spectral predictions.	

	

	

n  If  time evolution or  population studies  are  pursued there  is  a  need of 

minimizing assumptions as much as possible, for these approximations 
introduce severe changes of predictions	


from Martin, DFT, Rea, MNRAS 2012	




Order parameters	
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Order parameters cannot be reduced just to spin-down / distance	

	


DFT et al. 2013, in preparation	
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The search of order parameters, in the form of 2 questions	


•  Why is Crab SSC-dominated and no other PWN we know of 
is? 	


•  Why are the PWN that we see particle dominated? Is there 
any observational biases? Do we expect to map the whole 
phase space between particle and magnetic dominated 
nebula? At which sensitivity if so? 	
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We see particle dominated nebulae	


DFT et al. 2013a, in preparation	
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Method: 100 models of PWN to cover the phase space	


•  4 fake pulsars (P and Pdot defined by fixing the spin-down 
power, the braking index, and the characteristic age –the 
latter two as in Crab)	


•  Mapping young pulsars (studied at different conditions)	


•  8 values of magnetic fraction 	


•  3 ages: 940, 3000, and 9000 years	


•  4 initial spin-down powers (100%, 10%, 1%, and 0.1% of 
Crab Nebula’s)	
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Method: 100 models of PWN to cover the phase space	
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Luminosities vs age	
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Luminosities vs spin down	
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Conclusion	


Why is Crab SSC-dominated and no other PWN we know of is? 	


Because  for  SSC  to  dominate,  or  even  to  contribute 
significantly, the nebula has to be 	

•  particle dominated, 	

•  the spin-down has to be at least ~70% of the Crab 	

•  the age has to be less than a few kyrs (2-3 kyrs). 	


No pulsar with these parameters is known.	
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SED dependence with age / magnetic fraction	


η=0.03	
 η=0.5	


0.1%  	

Crab	


1% 	

Crab	


10% 	

Crab	
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SED dependence with magnetic fraction	


940 yrs	


3000 yrs	


9000 yrs	


1% Crab	
 10% Crab	
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Answers against changes of ISRF target fields / injection	


DFT et al. 2013, in preparation	


0.5 eV cm-3	
 3 eV cm-3	
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Conclusion	


Why are the PWN that we see particle dominated? Is there any 
observational  biases?  Do we expect  to  map the  whole  phase 
space  between  particle  and  magnetic  dominated  nebula?  At 
which sensitivity if so? 	


	

We would not see any magnetic dominated nebula unless very 
energetic, with very hard spectrum, in a high FIR background.	

	

We could barely see a nebula in equipartition if the spin-down is 
larger than or at least 10% of Crab, for nebulae of similar slope 
than Crab in the injection and living in normal backgrounds	



