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STUDY ON THEM ECHANISM SOF SUPERRAD IANT M ITH-
PURCELL RADIATION IN THE OPEN GRAT ING
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Abstract: In combinating the theoretical analyseswith Particle-in-Cell (PIC) simulations, the physical mechanisnsof mil-
limeter band superradiant Snith-Purcell (SP) radiation of continued electron beam passing the planar rectangular grating
was studied The results shawv that the interactions of surface slowv wave with the electron beam occur with the suitable pa-
raneters of electron bean and grating, which reaults in the bunching of electron bean The super radiation of SP will be
produced on the surface of gating due o the bunched electron bean The radiation frequency is the integral tmes of syn-
chronous point's frequency of surface wave and electron bean interaction The radiation angle is in agreementwith the SP
theory and the slov wave can be radiated at the both ends of grating as the finite lengths
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Fig 1 Physical model
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Fig.2 Dispersion curve of planar rectangular grating
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Fig.3  The dispersion curves and growth rate in the presence of

beam
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Table 1 Parameters for the theoretical calculations and
smulations
D 2 50mm 2 50mm
0 50
1 50mm 1 50mm
1 00mm 1 00mm
u 80. OkV 80 OkV
| 50. OA 50. OA
a 0 25mm Q 25mm
2b 0 30mm Q0 30mm
) 2T
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Fig.4 The distribution of electron in the phase space
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Fig.7 The spectrum of Bz through the FFT, detected at the ra-
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dius of 7cm and the angle of 66°from the center of grating
Fig. S The z-direction distribution of electric ficld Ez located at

the surface of grating
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Fig 8 The longitudinal electric field distribution of surface
slov-wave, it isa vertical direction of grating and located at the
center of grating and bunching
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Table2 The synchronous frequency of surface dow-wave
and the frequency of SP and angle

f a f a
37. 618GHz / 37. 001CGHz /
75 236CGHz 66 62° 74 002GHz 65 81°
112 854GHz 21 82° 111 003GHz 22 86°
112 854GHz 97. 75° 111 003GHz 99 81°

N PP~

7 7am 66°
B, FFT :
137 001GHz, 74 002GHz, 111 003GHz
23

66° 7an ,

Fig 9 The longitudinal electric field distributions of the sec-
ond hamonicsof surface slov-wave, it isa vertical direction of
grating and located at the centers of grating and bunching
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Fig 10 The SP radiation wavelength and the peak of By
through the FFT as a function of angle
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