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Electron Guns and Science

Research conducted with electron guns
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(a) Legend:
1. Cathode transfer system
2. 200 kV dc gun

3. Focusing solenoid

4. 3 GHz rf buncher

5. Sample chamber

6. Detector
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Photocathode and Emittance
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Photocathode and Emittance
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Photocathode and Emittance
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Photocathode and Emittance
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Photocathode and Emittance
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Photocathode and Emittance
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Need atomically ordered surface, cold photocathodes!
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Photocathode and Emittance
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QE: 1074

120
100
80
60

MTE (meV)

40

20

0 0.1 0.2 0.3
Excess energy (eV)

Cu (100)
Tota Transvers

MTE expected 25 meV at 300 K
QE: 1073

S. Karkare, et al, Phys. Rev. Lett., 118, 164802 (2017)
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RF and DC Electron Guns

RF Guns DC Guns

INFN Cathode
Emission from ]

backplate (copper)
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ASU Cryocooled DC Electron Gun

m"" =] Based on Cornell’s
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ASU Cryogun - Cathode

Cathode surface

Pierce electrode
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ASU Cryogun - Cathode

e

i :i;_.

NAPAC, August 9t" 2022
13

Arizona State
University



Arizona State
University

NAPAC, August 9th 2022

()
o
@
i e
o
(¢°)
@
i
c
-
eT0)
O
>
p -
@
=
(Vo)
<




Cryocooling of the Gun

Helium Liquifier Plant
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Cryocooling of the Gun

Calibration — Cathode Temperature vs Time
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Cryocooling Calibration of the Gun

Cooling the Electron Gun
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Surface Preparation and Assembly

Rotary tumbler polishing

120+ °C for 50 hours

Water flosser HPR Ultrasonic CO2 Snow-jet cleaning ACtivateﬁ')NEG Pumps
P~107"" Torr

< \/\> C. Hernandez-Garcia, et al, Review of Scientific Instruments, 88.9, 093303 (2017) m
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Surface Preparation and Assembly

Rotary tumbler polishing

120+ °C for 50 hours

Water flosser HPR Ultrasonic CO2 Snow-jet cleaning ACtivateﬁ')NEG Pumps
P~107"" Torr
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Surface Preparation and Assembly

Rotary tumbler polishing

120+ °C for 50 hours

Water flosser HPR Ultrasonic CO2 Snow-jet cleaning Activateﬁ')NEG Pumps
P~107"" Torr
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HV Conditioning Status

Cryogun HV Conditioning
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Future work

:' _ Solenoids __~ _ Deflection Cavity  Screen

* Pinhole scan technique for 4D phase space mapping
* Solenoid scan emittance measurements
* 3.0 GHz deflection cavity for time response
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