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It was reported that the photon statistics of the seventh coherent spontaneous
harmonic radiation of the MARK Il FEL was sub-Poissonian [1], which concludes
that Fano factor F (the ratio of photon number variance to the average photon
number) is less than unity. Whether FEL light exhibits such non-standard behavior
IS an important issue; if it does, our understanding of the FEL needs to be radically
modified. We re-examine the analyses of experimental data in Ref. [1]. We find
that the observed value of F could be explained within the standard FEL theory if
one combines the detector dead time effect with photon clustering arising from the
FEL gain. We propose an improved experiment for a more definitive measurement
of the FEL photon statistics.
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MARKIII FEL specification Observed Fano factor reduction [1]
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Observed Fano factor can be reduced [5] dead time. e Simulated observation window starts at the 58th cavity round-trip
e 7th harmonic mode is clustered within the observation window
® The clustering can suppress measured Fano factor beyond that predicted by dead time alone
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