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Abstract

The recirculation of a high bunch charge electron beam with 7.7 pC/bunch, which corresponds to 10 mA peak current,
were carried out in the compact ERL test accelerator. For the high bunch charge operation, the compensation of space
charge effect is required to keep low emittance from the gun. In the beam operation, the injector and the main linac
energies were 2.4 and 19.4 MeV. After orbit tuning and optics matching for the injector and the recirculation loop, the
beam current of 90 % reached a Faraday cup just before merger chicane, and the emittance was measured by Q-scan
method. Although the design emittance was 0.6 mm mrad, the measured emittances at the injector and the recirculation
loop were 2.9 and 5.8 mm mrad. To improve the emittance, fine tuning in low energy region is required.
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Figure 1: Layout of cERL.
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Figure 2: Design optics parameters for 10 mA peak opera-
tion from a gun to main linac.

(b) 32 ps flat

Figure 3: Initial laser pulse length measured by a deflecting
cavity in an injector diagnostic line. The temporal distribu-
tion is projected on vertical direction.

(a) 16 ps flat
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Figure 4: Solenoid scan results with different peak cur- g
rents. The initial laser pulse length is 32 ps flat. The rms £oaf © . b
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Figure 5: Solenoid scan results with different initial laser
pulse lengths. The peak current is 10 mA. The rms beam
size were measured at a screen monitor, MS1.
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Figure 6: Measured bunch length and energy spread with
different peak currents. The both values were measured in
an injector diagnostic line.
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Figure 7: Measured beam profiles for 10 mA peak current operation. Optics matchings were carried out at M1, M2, M3

and M4.
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Figure 8: Beam loss in 1st arc section before and after op-
tics matching.
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Table 1: Emittance measurement results for 10 mA peak operation. The emittance was measured at a slit-scanner (P1),
in an injector diagnostic line. Using Q-scan method, the emittance was measured at the entrance of main linac (P2), the
entrance of 1st arc (P3), the exit of 1st arc (P4), and the entrance of 2nd arc (P5). In the table, €,,,, /€, are listed with unit

of mm mrad.

Mode Bunch charge P1 P2 P3 P4 P5
Low charge, 13 Jun. ~20fC - 0.15/0.14 0.14/0.12 0.14/0.14 0.13/0.15
High charge, 19 Jun. 7.7pC - - - 42/14.7 -
High charge, 20 Jun. 7.7 pC 25729 - 29724 5.8/4.6 -
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Figure 9: Measured recirculation beam current by a Fara-
day cup just before merger chicane.
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