Abstract We explain the main futures of polarization data of optical bands of the Crab pulsar with the spectrum and the light curve using
recent version of outer gap model. We calculate the polarization characteristics predicted by the synchrotron emission which explains the
Crab spectrum from optical to MeV bands. We found that emissions from inside of the null charge surface and from higher order
generated pairs are required to explain the Crab polarization data, which can not be reproduced by the emissions from the secondary
generated pairs, which mainly contribute to spectrum and light curve. With polarization position angle swing, we constrain that the
viewing angle, which is ambiguous with spectrum and light curve, from the rotation axis is greater than 90degree for the Crab pulsar.
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Fig.4 Polarization of the Crab pulsar. Left; data (Kanbach 2004)

Middle; present outer gap model, Right; traditional outer gap model
2, Traditional outer gap (KS2000) model can not explain Crab optical data,
-there are no P.D. component between two peaks,
-no off pulse emissions.
3, Present outer gap model explains the main features of Crab optical data
-Higher generated pairs make the P.D. component (A in Fig 4) between two main
peaks (Fig2).
-Emissions inside null charge surface make P.D. component (B) at off pulse phase
-Predicted polarization swing is also consistent with data
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5. Conclusion is inconsistent with data

The present outer gap model has successfully explained the Crab optical

polarization data with the spectrum and the light curve. The emission of secondary
pairs outside of the null charge surface is major part in the spectrum and light curve.
On the other hand, the higher generated pairs and the emission from the inside of the
null charge surface explain polarization data with minor contribution to the spectrum
and light curve. With the polarization angle swing, the viewing angle greater than
90degree is prefer for the Crab pulsar.
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