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Constraint on Pulsar Wind Properties from 
Induced Compton Scattering off Radio Pulses  
SShhuuttaa  TTaannaakkaa  ((IICCRRRR,,  TThhee  UUnniivv..  ooff  TTookkyyoo,,  JJaappaann))  wwiitthh  FFuummiioo  TTaakkaahhaarraa  

ABSTRUCT 
We study induced Compton scattering by a relativistically moving cold plasma to constrain pulsar wind 
properties (the magnetization σ, the pair multiplicity κ & the bulk Lorentz factor γ). Because of high 
brightness temperature Tb of radio pulses (Tb > 1026K for Crab), induced scattering would dominates 

spontaneous one. Relativistic effects cause a significant increase or decrease of the scattering coefficient 
depending on scattering geometry (inclination angle of the wind velocity with respect to the radio pulse θpl 
& the size of radio emission region re). Applying to the Crab pulsar (κγ(1+σ)=1010.5), θpl ~ 1, re ~103cm & 
σ~1 are required at the light cylinder to satisfy κ > 106.6 suggested by recent studies of the Crab Nebula.  

I. Problems of Pulsar Wind	
Crab Nebula (Chandra)	
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II. Constraint	
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V. Results	
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IV. Application to Crab	
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OOnnllyy  wwiinndd  vveelloocciittyy  ((γ&&θppll))  iiss  ppaarraammeetteerr    

GGeeoommeettrryy  rree  θppll  γ  κ  
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τIICCSS  oonn  γ--θppll  ppllaannee  

@@  lliigghhtt  ccyylliinnddeerr  ffoorr  eexxaammppllee  

BBlluuee  rreeggiioonn::  τIICCSS  <<  11  

RReedd  rreeggiioonn  ::  τIICCSS  >>  11  

GGrraayy  rreeggiioonn::  nnoo  ssccaatttteerriinngg  
bbyy“llaacckk  ooff  ttiimmee”  eeffffeecctt  

WWee  ccoonncclluuddee  III. Induced Compton Scattering	
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