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Stability ?
Reliability 2
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Thermionic Cathode
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Beam Energy 1GeV
Normalized Emittance (RMS) | 0.5 - 2 imm-mrad
Peak Current 2-4KkA

Bunch Charge 0.5- 1 nC/bunch
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Extremely low emittance is required
for compact facility.

Laser system is not quite stable.
Time varying RF-field breaks emittance.

-------------- ]

Grid breaks emittance.

Small cathode (3 mm) is required to

Space Charge Limit

achieve small emittance.
High
Emission Densit)
30A/cm20.K 2

NO N Metal Cathode
Oxide Cathode

Poor emission current.

Pulse-HV-gun (500 kV, 1 ps)
+ Chopper Deflector

| Single Crystal LaB6 or CeB6 Cathode
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Energy : 500 keV

Peak Current: 2 A
HV Tank (Oil Filled) Pulse Width : 1 s
Radiation Sheld Sub-harmonic Buncher
HV Ceramics (( \)
—
Corona Shield
Cathode Stem Collimator Vertical Sit
HV Feed Througth
(from Modulator) ‘ | %M. /:g e Beam
Pulse Transformer H U 741
Chopper
HV Monitor ——— i Deflector
| I
Energy : 500 keV
Peak Current : 2 A
Dummy Load Pulse Width : 2 ns
CeB6 Cathode
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CeBg LaBg Tungsten
Brightness (A/cm?-sr) 10 10 108
Work Function (eV) 24 2.6 45
Evaporation Rate 21x10° 2.9%x10° NA

(g/cm?-sec) at 1800 K

Sort-term Beam Current <1 <1 <1
Sahility (%, RMS)

Typical Service Life (hr) 1,500+ 1000 100
Operating Vacuum (torr) 107 107 10°
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