A NORMAL CONDUCTING RF GUN AS AN
ELECTRON SOURCE FOR JLEIC COOLING

Bunch length at cooler (full) 2 cm

Injector bunch frequency 43.3 MHz
Drift emittance 36 mm mrad
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he objectives of the optimization were to minimize both longitudinal anc

EZ: o ST transverse emittance. Specifically the aim was to minimize the uncorrelatec
E Eﬂ EHE \ portion of transverse emittance whilst maintaining the correlated drift
5 | e emittance of 36um. The Pareto front is shown above, depicting a minimum
_ 5! 2o} i achievable transverse uncorrelated emittance of “5um and a low longitudinal
j T T e TS e emittance in the range of 10-50keV mm. The transverse phase space is shown
_‘;énz. . ga i in the bottom left (a), which indicates that emittance compensation has been
e 8 achieved. Furthermore, with simulation is it possible to view the uncorrelated
£ f ; transverse emittance, (c). This is the emittance that would be evident in the
?j: f\ i cooling solenoid. (b) depicts the radius versus angular momentum, which shows
sy g1 that the magnetization is well preserved through the beamline as this is both
s T T T T e T T T narrow and linear. The |

1T 5 7 1 ongitudinal bunch profile is shown in blue, which follows the truncated
£ 2.1 Gaussian temporal shape of the assumed laser on the cathode. This suggests
%‘*”‘{ ~ | that with a temporal unitform distribution that there is the potential to maintain
B W :E this desirable shape, which improves cooling and CSR degradation in the CCR.
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N, Bunch length rms 4.4 mm 4.03 mm
R T B 2 U I M I A MO N R Longitudinal emittance 27 keV mm  26keV mm
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| The results of this preliminary investigation do not show a clear-cut advantage to using an RF
% | photoinjector source over DC guns. There is benefit to fewer components required and a shorter

=7 1 injector length. The acceleration to MeV range energy in the RF gun offers improvements to the

I . 1 longitudinal profile and magnetization, but these must be quantified and propagated through the
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