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Abstract

Face on the challenge of measure small beam emittance (<0.2 mm.mrad), we design a new emittancemeter base on the consecutive double-slit method.
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The EM parameters had been optimized, including slit width, slit thickness and the drift length.
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EM was designed for the C-band photoinjector test facility beamline on the CSNS campus.

The primary dynamic error Is the displacement accuracy and the optical system resolution.

The measurement error is down to 7.3% for our emittancemeter using the 10 um slit.

EM parameters design
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Beam parameters B The slit mask must effectively block or deflect the peripheral particles = slit mask thickness = 1 mm
value unit
: Er:riy 1703(’) Mec" B The beamlet should be divided into the sub-beamlets with lower bunch charge before the distribution is significantly altered. = A
unch charge P
Rms beam size 42.5 um appreciated L1 =0.04m
R'ms beam 36.9 mrad ] ] . . . ] ] ] ..
divergence B After being further attenuated by the second slit, the sub-beamlet is emittance dominant when the drift distance is sufficiently large.
Beam emittance 0.175 mm-mrad

The scope of applications
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Conclusion & perspective

The initial phase space and the reconstructed phase space B The predicted minimum measurement error is 7.3% with the following

7 = 40.9/m parameters: a 10 pm slit width, a 1 mm slit thickness, a 0.04 m beamlet drift,
oy = 0.372mrad

“rms = 0.179mm mrad and a 0.24 m sub-beamlet drift.

oy =42.5 ym
oy = 0.372mrad
Erms = 0.176 mm.mrad

B The applicability of the EM Is determined as measuring emittances over
0.15~mm-mrad with a measurement error of less than 10\%.

B A new EM with orthodoxies slit Is designing
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