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5 GeV ERLDE#EE—F (451])

=R HE/ LA
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High coherence | High flux (HF) | Ultimate mode | Ultra short-

(HC) mode mode pulse mode
Beam energy 5 GeV
Beam current 10 mA 100 mA 100 mA 77 pA "
Charge/bunch 7.7 pC 77 pC 77 pC 77 pC
Bunch repetition rate 1.3 GHz 1.3 GHz 1.3 GHz 1 MHz Y
Beam emittance 10 pm-rad 100 pm-rad 10 pm-rad 100 pm-rad
at5 GeV (g = ¢,)
Beam energy spread 2x104 2x104 2x104 3.4x103
(rms)
Bunch length (rms) 2 ps 2 ps 2 ps 100 fs

y

1) very flexible




BAILRDINTA—5 (5)

L=30m

g
Case 1 Case 2 Case 3 Case 4
EaRSL 5m 5m 30 m 30 m
FE& A, 1.6 cm 4 cm 1.6 cm 4 cm
K ax 1.27 3.02 1.27 3.02
=N FvyT g, 4.5 mm 10 mm 4.5 mm 10 mm
B, (at center of ID) 5m 5m 20m 20m
B, (at center of ID) 5m 5m 20m 20m
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Higi coherence mode: #Z,

=10 mA, g, , =10 pm-rad

5m7roal—4A 30m7roal—4
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Higi flux mode: #&

I =100 mA, ¢, , = 100 pm-rad
5m7roal—A 30m7roal—%

ERL high flux mode, 30 m undulator

ERL high flux mode. 5 m undulator
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Ultimate mode: #&

N

=100 mA, ¢, , = 10 pm-rad
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ERL ultimate mode, 30 m undulator
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Ultra short-pulse mode: 8E LTS5V O X

Brilliance (photons/ s/mm’/mrad’/0.1 %bw)

oy = 100 fs, f(, =1 MHz, | = 77 pA, q, = 77 pC/bunch, ¢, , = 100 pm-rad

BBE G5m7roal—4) Io99XABGmM7F7roal—A3)

ERL short pulse mode, 5 m undulator

ERL ultra short-pulse mode. 5 m undulator
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F ~ 108 photons/pulse/0.1%bw
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JCIRDINT A—=3 (5])

ERL high SPring-8 SASE FEL

coherence BL19 ") (LCLS) 2
Total flux F (photons/s/0.1%bw) 9.2x101" 3.2x1015 2.4x10"
Brilliance B 4.8x10%2 1.5x1021 4.2x1022
(photons/s/mm?/mrad?/0.1%bw)
Peak brilliance B 7.4x1024 5.8x1022 1.2x1033
(photons/s/mm?/mrad?/0.1%bw)
Bose degeneracy 6, 10 0.023 3.3x10°
Repetition rate £, (Hz) 1.3x10° 5x108 120
Sp X frep (?) 1.3x1010 1.2x107 4.0x10"
Undulator parameters A,=1.6cm A, =3.2cm A,=3cm

K=1.27,L=30m K=1.03, L=25m K=3.9, L=100 m

1st harmonic g, (keV) 8.2 12.4 8.3

1) SPECTRA 8.0.10 &+ T —4 A

2) Qun Shen, CHESS Technical Memo 01-002,

2001, Table 1. 13
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ERLINEZRZERDRE&D

5 GeV ERLD/\5A—%

Beam energy
Average current

Beam emittance
(5 GeV)

Normalized
emittance

Bunch length
(rms)

RF frequency

Parameters
5 GeV
10 - 100 mA
10 - 100 pm'mrad

0.1 -1 mm-mrad
1-3 ps (usual mode)

~100fs (with B.C.)
1.3 GHz

\

=EEI Y —FEFH®
e 500kV, 100 mA

e Normalized emittance: 0.1 - 1 mm-mrad

Yb fiber laser

1030 nm

Signal 800 nm

Idler1500 nm Beam SHG

BEFHARS/IL—Y—
o FIH H:15W CW, A~ 800 nm
o #2YiRL: 1.3 GHz,

f

AGt 3 RBEEZER

e AH/\XTJ—:170 kW/coupler
o IEBE: 15 MV/m

e KEH: 100 mA (CW)

Return Loop

Energy Recovery Linac

Injector  Main Linac

F) =7y RERGEEMNREZEH
o NIFRAA: 15-20 MV/m (CW)
o KERxtIEG: 200 mA

o ERE—FDFEE

15




ERLAEF&: KLIEMEDCEFHF DR FH
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electron bunch o %EE5OO kV, t\\_.l.\ EE,,)“, 10 100 mA
cathode ey o HR#ILTIVAX: 0.1 - 1 mm-mrad

GD o Negative Electron Affinity (NEA) GaAs #1Y—F
1o laser o SEBDRFMIL (BHEZE., REERGE)

500 kV
JAEA, KEK, LEXRZF. B EBEXFEFZFDHRHE

E5ZE7N

o 250 KVEF#Hi (JAEA) : NEARE M LNDE—LFIEHL (230 kV. 8uA)
o 150 keV, 1 pA TRHFD I YA ZBIFE (~ 0.13 mm-mrad) [1]

e 500 KVEF 115*%0)%E5'+_LTEIJ(JAEA) [2]
o ZRIEEBAEIIVIELIRH

e 500 KVEF #2544 M E% &t Bita (KEK)

[1] R. Nagai et al., PAC 09.

[2] R. Hajima et al., PACO09. 16
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250kV, 50mA Gun (JAEA)

SF6 gas tank
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R. Nagai et al., PACO09.

500kV, 10mA Gun (JAEA)

high voltage -
power supply

isting SF6 Lank = =
output-regjster -

Ty

2065

Insulator tube

n SIG Lank

-

06

S J
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-

SRS | TR ?
beam Iin?r

1.2m from floor

10 segments spaced by 65 mm 8 segments spaced by 45 mm

for the therminoic gun of JAEA FEL

for the 500 kV gun
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R. Hajima et al., PAC09.
N. Nishimori et al., ERLO09.
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MERABE: 7.5- 15 MV/m

A FHIRFEE 73: 85-170 kW/coupler
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S. Nogucih et al., PAC09.
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T. Furuya et al., to be presented at SRF2009.
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O /NI RERLIZ K AEEFETE

Compact ERL D/\TA—4

Parameters
Beam energy 35 - 245 MeV
Average current 10-100 mA

Normalized 0.1 - 1 mm-mrad

emittance

Bunch length
(rms)

1 - 3 ps (usual)
~100 fs (with B.C.)

RF frequency 1.3 GHz
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Horizontal axis, x (m)
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Layout of cERL injector with sector magnets

(m)

Longitudinal distance from cathode, z

AS R DECE

max(g,,, Sn),) (mm mrad)

T. Miyajima et al., PAC09.
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I m frqm exit of merger, -80pC, 5k pa_rticles
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o 16 deg merger with sector magnets
o 16 deg merger with rectangular magnets
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electron gun Extract section

Main superconductor cavities
Lattice design result 2
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*  Maximum horizontal betatron function at the last triplet is suppressed down to 20 m
If using dummy loops.

Dummy inner loop Dummy outer loop

M. Shimada, ERL09
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