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Abstract: To improve spatial resolution uniformity of pulse-dilation framing camera, the imaging system of the pulse-
dilation framing camera is designed using electrostatic lens, based on the characteristic of small image surface drift
and homogeneous equipotential surface of the electrostatic focusing, the relation between the distribution of electric
field and imaging characteristics is built, then the spatial resolution and the non-uniformity degree in the region are

respectively estimated and quantitatively described by using the spatial modulation transfer function and converting
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the numerical fluctuation of spatial resolution into the form of gradient change percentage. The research results show
that the detection area is increased and the non-uniformity degree is decreased using the imaging system of the
double electrostatic lens with equal-diameter, which conforms to the development trend of large area detection. In
the case, the length of drift region is 400 mm, the lens aperture, the axial width and the space between lenses are
respectively 200 mm, 60 mm and 210 mm, to avoid the deterioration of isoplane uniformity and the increase of
electron energy dispersion caused by excessive electrode voltage, when the first and second lens electrodes are
respectively —4. 5 kV and 10. 0 kV, the radius of the effective detection area for the pulse-dilation framing camera is
21 mm, the fluctuation range of the off-axis spatial resolution is 321. 4 ~ 340. 3 jwm, the spatial resolution non-
uniformity degree is (1. 11 X 107%)%, which is superior to three magnetic lenses with the fluctuation range of 40. 08 ~
482. 29 pm and the non-uniformity degree of 0. 027%. The study conclusion not only provides a theoretical basis for
the feasibility of the imaging system of the electrostatic focusing in the pulse-dilation framing camera, but proposes a
new idea to quantify and improve the spatial resolution uniformity.

Key words: inertial confinement fusion; ultrafast diagnostic technology; pulse-dilation framing camera; electrostatic

focusing technique; spatial resolution uniformity; spatial modulation transfer function
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Fig. 2 Characteristic analysis of electrostatic focusing.
(a) Electric field lines and direction of electric field forces,

(b) electric field distribution, and (c) electronic motion trajectory.
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Fig. 3 Characteristic analysis of electrostatic focusing. (a)
Electric field lines and direction of electric field forces, (b)

electric field distribution, and (c) electronic motion trajectory.
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Fig. 4 Spatial resolution calculation. (a) Photoelectron imaging
distribution on the cathode axis, and (b) space modulation trans-

fer function.
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Fig.5 Influence of electric field distribution on spatial
resolution. Comparison of (a) electric field distribution and

(b) spatial resolution.
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Fig. 6  Analysis of spatial resolution uniformity. (a) Spatial
resolution and its fitting curve under electric field G and (b)
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