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ASTERER AT D ERERTE

71 —F: NEA-GaAs
—FEK:532 nm 2
EBFH/EE: 500 kV

« AFTZTRILF—:5.5MeV

FoywFx g aA—KRGPTEEEEH7ZILIY X LIZLBEE1E
« F1EFE: 80 pC/bunchTHDHREIL > ASTEPHEBDRIERTE
o E2ERME: 7.7 pC/bunch TOETEIL = 10 MATD/INTA—ZERTE

Solenoid 1  Solenoid 2

Anode
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T Buncher cavity

VAV VA T

Injector cavities

Photocathode

Quadrupole magnets

MHETIVAX £, =0,

£,,=0.13 mm-mrad

@ o, ,=0.275 mm,
<E,>=60 meV

Recirculated beam

Merger

CERLASIE(ERIEL) DEEHE

2(Ey.)
2
mc
¢, :normalized emittance

o, :laser spot size (rms)

(E,,): mean transverse energy

1 m from exit of merger, —80 pC
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Rms bunch length, o, (mm)

ISVAVR vs N\ FR(EFEH O, 80 pC/bunch)



ASERDEEET L (2)

Pomt A

it SN - ASHEBE R E R /N5 A—4 (7.7 pC/bunch)

Gun DC voltage 500 kV

Point A

|

Epys €qy (Mm mrad)

Beam energy of injector

Charge/bunch (Current)

5.5 MeV

7.7 pC (10mA)

E Full width of laser pulse 16 ps

f : \ L : Spot diameter of laser 0.525 mm
OW \ /\% ] Magnetic fields of solenoids #1, #2 0.036, 0.015T

e o i ' i ] Voltage of buncher cavity 105 kV

< i /ﬁ ] Field gradient of cavity 1, 2, 3 6.8, 7.53, 7.03 MV/m
05— =0 3 Phase of cavity 1, 2, 3 29.9, -9.8, -10.0 deg

Longitudinal distance from cathode, z (m)

AFEL 22 L—a &8 (7.7 pC/bunch)

Five quadrupoles
& r - 1
++ { 43¢ y g &
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CERLASTER MO EZRHAFETHERE -8R
LEDOEME (1 mm-mrad @ 10 mA)IXZEIH A 5E

E—L/NFA—2(XZRHE A, 7.7 pC/bunch)

parameter | 2 k particles | 100 k particles

' \ €ne (mm-mrad) 0.262 0.307
@i/%%/, €ny (mm-mrad) 0.261 0.361
S — 0, (mm) 0.846 0.873
A Y 69.5014 69.497

o, 0.0290783 0.0192432
3, (m) 2.67319 2.59521
3, (m) 2.11744 2.03121
gy -0.601 -0.945
Oy -0.179 0.305
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36.5 ke s ) o V= 2 S AL A= ’ A A
Q@ E17—2H U ®EERER oo OIERT(MRE) | @F27—v%
36.0 6.0 :
~ 6.0 = .
E)%'S \ €58 £ 55 — £ \
o 35.0 o 5q e 4 o 35.0 _
..ol 07134 ps ' L 0~1.20 ps 1 071.02 ps 505, 0~0.86[ps]
| o,/p=0.385% 0,/p=0.115 % +5 g /p=0.1% .| 0./p=0.388%
2.0535110F  2.0540x10F  2.0545x1 0% 3.26500107  3.26505107  3.265104107 -5x1 0712 0 5x1 0712 83080107 28

.630651 07 2.63070<107
t (s) t (s)

K,(SXIF2)=-52.29 [m™]
K,(SXIF4)=-34.97 [m™]
B (IN3R)=24.62 [deg]

K,(SXIR2)=-64.41 [m3]
K,(SXIR4)=-40.76 [m]
G (BIE)=205.95 [deg]

E—LIXRJLE— : 20 MeV
AHITRILT— 2.9 MeV

36.5 e ) W == - 7. 36.5 s .
OF 17— [T’ 77 pC @w27—om
36.0 ) *JJ;H:H, \/?E -1 ps 36.0
B / MEESHENS 0.1 % B
o 35.0 ’ H TSwAS . . a 35.0
02051 s MEAFEEIETIVEO R 1 1 mm-mrad Y omas.2 f
" O'p/p=0.391 % e Op/p=0.384 %

.29865 29870107 2.29875%107
t (s) t (s)
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cERLNNIE 25 = (M ST HR B hk)
ERLEAFEBEDEKMAE > a2 —rE: BlE 1.5m, XH 1.0m

e

E—LEBREODHIE-BR: <10° (E—LIE%K <10nA @ 35 MeV, 10 mA)
EESINDTIN—F % 4,,> E—LYALXD5E 50, (HI A7 HRE)

EEHE—F LCSE—F
0.07 — — . _— _007
3 —50 (o,/p=0. 001,g ~0.3mm- mrad) —50 (U/p 0. 002,¢, =10mm-mrad) 3 E 006 E ——50, (0,/p=0.001,¢,,=0.3mm-mrad) 50 (0 /P= ~0.002, £, .—10mm mrad) }
- —50, (G /p=0.002,¢, =0.3mm-mrad) Horizontal aperture 4 S 0.05 - — 50, (0,/p=0.002,¢, =0.3mm-mrad) Horlzontal apertureA :
: 1 Eo004t “
3 E £0.03F E
E 3 Zoe02f :
3 3 D70.01 £ E

| 4 L ) E E | 4 X B
0 20 40 60 80 100 0 20 40 60 80 100
T — T — 0.07 — —
e 50 (0 /p—O 001,5 y—O 3mm mrad) —350, (o /p—O 002 £,y 10mm mrad) E ,i 0.06 E — ‘50 (a /p—0 001 —0 3mm-mrad)
— 50 (0 /p=0.002,¢, ,—0 3mm-mrad)

T T T T T T T T T E|
5(}) (aﬂ/p=0.002,£m_=l0mm-mrad) ~

Vertlcal apertureA ; L005E —50 (a/p =0. 002,8") =0.3mm-mrad) Vertical aperture Ay ]
E = E E
E 2,0.03F E
=~ é é
‘ "

| |

— LY A XHEET I8 —F %
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H AR IE EZ RUE (ASTHER)

Parameter Achievement Target value Remark
Beam kinetic energy T 5.6 MeV (typ.), 5.9 MeV (max.) 5 MeV achieved
500 kV achieved
DC voltage for DC gun £ 090 17 eperatfoT 500 kV e
Injector accelerating gradient 7 MV/m 7 MV/m achieved
Normalized emittance ~ 0.07 mm-mrad ~ 04 mm-mrad achieved
(Low bunch charge 1) (@~0.01 pC/bunch, 7=390 keV) '
Normalized emittance ~ 0.17 mm-mrad ~ 0.4 mm-mrad almost achieved
(Low bunch charge 2) (@0.02 pC/bunch, T=5.6 MeV) '
Normalized emittance ~ 0.8 mm-mrad 1 mm-mrad (1st target) achieved
(Medium bunch charge) (@7.7 pC/bunch, T=5.6 MeV) | ~ 0.3 mm-mrad (design) | still not achieved
Normalized emittance 1.5~3 mm-mrad 1 mm-mrad still not achieved
(High bunch charge) (@40 pC/bunch)
<103 (< 1 pC/bunch) 3 achieved
Momentum spread (1.5 - 2.5)x10°3 (@7.7 pC/bunch) =10 still not achieved




H AR E &2Z RE (B a1 ER)

Parameter

Achievement

Target value

Remark

Beam energy E (E,,)

20 MeV (2.9 MeV)

35 MeV (5.5 MeV)

still not achieved

ML accerating gradient

8.3 MV/m

15 MV/m

still not achieved

Average current

1 mA

10 mA

still not achieved

Normalized emittance
(Very low bunch charge)

~0.13 mm-mrad
(@~0.05 pC/bunch)

~ 0.1 mm-mrad

achieved

Normalized emittance
(Medium bunch charge)

1.0-1.6 mm-mrad
(@7.7 pC/bunch)

1 mm-mrad (1st target)
~ 0.3 mm-mrad (design)

almost achieved
still not achieved

Normalized emittance 2 -10 mm-mrad 1 mm-mrad . .
(High bunch charge) (@40 pClbunch) (@77 pClbunch) still not achieved
Momentum spread 1.2 x 10 ~ 104 almost achieved
RF amplitude stability (ML) 0.003 % <0.01 % achieved

RF Phase Stability (ML) 0.0090 — 0.0094 ° <0.01° achieved
Momentum jitter 3 x10° <10+ achieved

Bunch length (compression)

~ 0.25 ps @ 2pC/bunch

0.1 ps @ 7.7 pC/bunch

still not achieved

ML: main linac
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