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New Undulators for FEL

Beam dump
~ Dump line
RS -4 lain linac
AN i N 2L <3 ¢ [RHEH@MOPOA04
' . Design parameters of the cERL
erger Injector energy 5 MeV
Recirculation energy 17 - 20 MeV

njector linac Maximum charge current 60 pC

\. Normal cond. buncher Bunch length 1-3 ps

Rey. Hor i /KEK Photocathode gun (DC type)
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https://www.pasj.jp/web_publish/pasj2021/abstracts/html/MOPOA04.htm
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e Target beam performance at the Main linac exit: * Reduired beam performance at the U1:

* Bunch length : 2 ps (rms) (The bunch is compressed in * Repetition rate : 1.3 GHz
the first arc section.) * Bunchlength:0.5—-2 ps (FWHM)
* Energy spread: 0.1% * Energyspread:0.1%

e Norm. rms emittance : < 3 m mm mrad e Norm. rms emittance : 3 m mm mrad
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_ Jun. 2020 operation Feb.—-Mar. 2021 operation
Electron gun voltage 500 kV 480 kV

Optimization Simultaneous minimization of bunch  Simultaneous minimization of bunch
objective length and transverse emittance length and longitudinal emittance
| Initial laser dist. 40 ps FWHM single Gaussian 40 ps FWHM flat-top ¢
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e« 40 ps FWHM single Gaussian;
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Gaussian distribution, FWHM 40 ps, 2.0 ps at point A2 Flat distribution, FWHM 40 ps, 2.0 ps at point A2 Flat with 20 % dip distribution, FWHM 40 ps, 2.0 ps at point A2
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THOBOS ]\Eﬁﬁﬁ@{t \ Time evolution for FEL production,
ANFEA T T4 v I RTHA ~ nps =10k, Q = 60 pC L exit
¢ 2021428 ~3B DBE /T A — & : |
« Electron gun voltage: 480 kV.
Injector energy: b.1 MeV.
Bunch charge: 60 pC.

Laser time structure: flat, FWHM 40 ps.

Laser XY distribution: radial Gaussian (rms =
1.191 mm) + 2 mm pinhole.

c FZADHOICH 1 R E — Lk

« Normalized rms transverse emittance €., €., :

[ ]
€__, € (mm mrad)

nx’ ny

« RMS bunch length o, : 1.8 ps.
« RMS energy spread : 0.25%.

* B,=426m; B,=0.61m.

e ax=-1.82; a,=0.16. "0

1.74,1.92 m mm mrad. 0 5 . 5 9
 Normalized rms longitudinal emittance € n.: 8.4 175 eV
keV ps. O
« RMS transverse beam size o0, o, : 0.69, 0.35 3
mm. ©
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