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Abstract

Edge radiation is a kind of long wavelength radiation due to high energy electron passing though a straight section
between two bending magnets. For observation wavelength A, there is a characteristic scale of Ay? at the straight section
length. Using the characteristic scale, elementary properties of edge radiation are investigated in wavelength regions of
visible, infrared and THz at practical straight section length of electron accelerators with beam energy of 0.1-10 GeV.
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Figure 1: Observation model of edge radiation.
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Figure 2: Dependence of edge radiation intensity on a
straight section length at observation angle 6=1/y.
Straight section length is normalized by 4y°.
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Figure 3: Dependence of strait section length, which
satisfies maximum intensity condition L=1/2Ay’, on
electron energy (red line) at observation angle 6=1/y.
Blue dot area is shown as practical region of the straight
section ( L=0.1~20 m).
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Figure 4: Observation result obtained by a color CCD
camera at SAGA-LS stragiht section LS8 (left) and a
calculated image (right). Spatial scales of both images are
identical. Large arc at right side in the observation image
is considered to be a part of optical system for the
observation.

Table 1: Calculation Conditions

Electron energy 1.4 GeV
Observation position z 121 m
Straight sction length 31m

Beta fuctions at center of LS8 (B, B)=(17m, 69m)
Betatron coupling 1.4%

Emittance (€, €,)=(25.1 nmr, 0.36 nmr)
n,=0.6

0.00067

Dispersion function at center of LS8
Momentum dispersion 0 p/P
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