Photocathode Physics for
Photoinjectors 2012

Monday, October 8, 2012 - Wednesday, October 10, 2012
Clark Hall

Book of Abstracts






Contents

Workshop Welcome . . . . . . . . . .

Review of recent European Cathode Workshop| . . . . . . . . . . . . .. ... .. ....

Review of recent U Chicago photocathode/detector workshop . . . . . . . .. ... ...

Memories of the previous P3 workshop . . . . . . . . . . ...

[Measurements of transverse momentum of photoelectrons from metals and alkali anti
monide semiconductory . . . . . . .. ...

Measuring the growth of alkali antimonides using in-situ XRD and x-ray reflectivity] . .

Open Discussion or Contributed Talkd . . . . . . . . . . . . . . .. . ...

Measurement of the chemistry and growth of alkali antimonides using in-situ AFM and

KPS . . o T

Fabrication, characterization and use of alkali antimonidesinadcgun . . . . . . .. ..

IMBE srowth of GaAs photcathodes for the Cornell ERL photoinjector and effect of rough-
NEeSs ON eMIttanCE . . . . .« o o ot e

Open Discussion or Contributed Talks . . . . . . . . . . . . . . .

Surface characterization of GaAs photocathodes and high current operation experience .

Reduction of emittance from metals to less than thermal . . . . . . . . . ... ... ...

Growth and operation of Pb/Nb phtocathodes in SREguny . . . . . . . . ... ... ....

Cathode characterization and analysisat DESY] . . . . . . . . . . . ... ... ... ...

Workfunction and Quantum Efficiency studies on Cesium Telluride . . . . . . ... . ..

Open Discussion or Contributed Talky . . . . . . . . .. .. ... ... ... .......

1ii

2



Monte-Carlo simulations of Charge transport and photoemission from GaAs photcathodes

Redesigning Cs2Te: Workfunction Lowering and Quantum-Efficiency Preservation via Acety-

[atioj .............................................

Plasmonic photocathoded . . . . . . . . . . . .

Burface science techniqued . . . . . . . . . ..

Nano-cavity plasmonic photocathodes . . . . . . . . . . . .. . ... ... ... .....

Grating based plasmonic photocathoded . . . . . . . . . . . . .. ... ... ... ...

Genetic optimization technique for bandgap tuning . . . . . . . . . . . ... ... ....

Open Discussion or Contributed Talks . . . . . . . . . . . . . . .

Update on the photocathode wiki-project] . . . . . . . . . . o o i

Cathode production and supply, useful things to track, photocathode websitd . . . . . .

LBNL gun as a test venue for various cathoded . . . . . . . . . . . .. .. .. ... ...

Open Discussion for Future Collaboration . . . . . . . . . . . . . . . . . ...

Outlook and 2-year plans from each group (1 slide in advance) . . . . . . ... ... ...

Bummary of the workshop . . . . . . . . . .

Open Discussion for Future Collaborations . . . . . . . . o v v v v v i e

Development of high performance photocathodes for microscopy and accelerators . . .

DMD-Based Quantum Efficiency Mapping and Self-Healing of Hybrid Diffuser Dispensers

Open Discussion or Contributed Talks . . . . . . . . . . . . . .

Open DiSCUSSION . . « « v v o o e e e e e

Open Discussion or Contributed Talks . . . . . . . . . . . . . i

Modeling the Resupply, Diffusion, and Evaporation of Cesium Based Dispenser Photocath-

Electron effective mass: Emittance and efficiencyl . . . . . . . . . . ... ... ... ...

Operation of the High-Charge PHIN RF Photoinjector with Cs3Sb Cathodes . . . . . . .

Status OF CsBr Photocathoded . . . . . . . . . . . . o o e




Photocathodes for Rossendorf SRF gur| . . . . . . . . . . . v it

German-Russian collaboration on high-brightness photocathodes . . . . . . ... .. ..

[Measurements and modeling of space charge assisted photoemission at PITZ . . . . . .

Nanostructured Photoelectron Sources for Electron Beamlet Array Generatior] . . . . . .

High Aspect Ratio Si Photoelectron Emitter Arrays . . . . . . . . . . . . . ... .. ...

K2CsSb cathode tests at JLAB . . . . . . . . . . . ...







Photocathode Physics for Photoinjectors 2012 Book of Abstracts

Session 1 - Workshop Welcome, Reviews / 0

Workshop Welcome

Session 1 - Workshop Welcome, Reviews / 1

Review of recent European Cathode Workshop

Session 1 - Workshop Welcome, Reviews / 2

Review of recent U Chicago photocathode/detector workshop

Session 1 - Workshop Welcome, Reviews / 3

Memories of the previous P3 workshop

Session 2 - New significant developments and relevant measurements / 4

Measurements of transverse momentum of photoelectrons from
metals and alkali antimonide semiconductors

Session 2 - New significant developments and relevant measurements / 5

Measuring the growth of alkali antimonides using in-situ XRD
and x-ray reflectivity

Session 2 - New significant developments and relevant measurements / 6

Open Discussion or Contributed Talks

Session 2 - New significant developments and relevant measurements / 7

Measurement of the chemistry and growth of alkali antimonides
using in-situ AFM and XPS

Page 1



Photocathode Physics for Photoinjectors 2012 / Book of Abstracts

Session 2 - New significant developments and relevant measurements / 8

Fabrication, characterization and use of alkali antimonides in a
dc gun

Session 2 - New significant developments and relevant measurements / 9

MBE growth of GaAs photcathodes for the Cornell ERL photoin-
jector and effect of roughness on emittance

Session 2 - New significant developments and relevant measurements / 10

Open Discussion or Contributed Talks

Session 2 - New significant developments and relevant measurements / 11

Surface characterization of GaAs photocathodes and high current
operation experience

Session 2 - New significant developments and relevant measurements / 12

Reduction of emittance from metals to less than thermal

Session 2 - New significant developments and relevant measurements / 13

Growth and operation of Pb/Nb phtocathodes in SRF gun

Session 2 - New significant developments and relevant measurements / 14

Cathode characterization and analysis at DESY

Session 2 - New significant developments and relevant measurements / 15

Workfunction and Quantum Efficiency studies on Cesium Tel-
luride

Page 2



Photocathode Physics for Photoinjectors 2012 Book of Abstracts

Session 2 - New significant developments and relevant measurements / 16

Open Discussion or Contributed Talks

Session 3 - Photocathode physics I: new insights in theory and modeling / 17

Monte Carlo Scattering Corrections to Moments-Based Emission
Models

18

KEK

Session 3 - Photocathode physics I: new insights in theory and modeling / 19

Models of effect of roughness on emittance

20

Cs surface effects

Session 3 - Photocathode physics I: new insights in theory and modeling / 21

One-step model of photoemission and extensions to the three-
step model

Session 3 - Photocathode physics I: new insights in theory and modeling / 22

Monte-Carlo simulations of Charge transport and photoemission
from GaAs photcathodes

Session 3 - Photocathode physics I: new insights in theory and modeling / 23

Modeling Electron Emission from Diamond-Amplified cathodes

Page 3



Photocathode Physics for Photoinjectors 2012 / Book of Abstracts

24

Session 3 - Photocathode physics I: new insights in theory and modeling / 25

Open Discussion

Session 4 - Photocathode physics II: towards photocathode material engineering / 26

Redesigning Cs2Te: Workfunction Lowering and Quantum-Efficiency
Preservation via Acetylation

27

Plasmonic photocathodes

Session 4 - Photocathode physics II: towards photocathode material engineering / 28

Surface science techniques

Session 4 - Photocathode physics II: towards photocathode material engineering / 29

Nano-cavity plasmonic photocathodes

Session 4 - Photocathode physics II: towards photocathode material engineering / 30

Grating based plasmonic photocathodes

31

Genetic optimization technique for bandgap tuning

Page 4



Photocathode Physics for Photoinjectors 2012 Book of Abstracts

Session 4 - Photocathode physics II: towards photocathode material engineering / 32

Open Discussion or Contributed Talks

Session 5 - Future outlook and collaborations / 33

Update on the photocathode wiki-project

Session 5 - Future outlook and collaborations / 34

Cathode production and supply, useful things to track, photo-
cathode website

Session 5 - Future outlook and collaborations / 35

LBNL gun as a test venue for various cathodes

Session 5 - Future outlook and collaborations / 36

Open Discussion for Future Collaboration

Session 5 - Future outlook and collaborations / 37

Outlook and 2-year plans from each group (1 slide in advance)

Session 5 - Future outlook and collaborations / 38

Summary of the workshop

39

Open Discussion for Future Collaborations

Page 5



Photocathode Physics for Photoinjectors 2012 / Book of Abstracts

Session 2 - New significant developments and relevant measurements / 40

Development of high performance photocathodes for microscopy
and accelerators

Session 2 - New significant developments and relevant measurements / 41

DMD-Based Quantum Efficiency Mapping and Self-Healing of Hy-
brid Diffuser Dispensers

Session 3 - Photocathode physics I: new insights in theory and modeling / 42

Open Discussion or Contributed Talks

Session 4 - Photocathode physics II: towards photocathode material engineering / 43

Open Discussion

Session 5 - Future outlook and collaborations / 44

Open Discussion or Contributed Talks

Session 3 - Photocathode physics I: new insights in theory and modeling / 45

Modeling the Resupply, Diffusion, and Evaporation of Cesium
Based Dispenser Photocathodes

Session 4 - Photocathode physics II: towards photocathode material engineering / 46

Electron effective mass: Emittance and efficiency

Session 2 - New significant developments and relevant measurements / 47

Operation of the High-Charge PHIN RF Photoinjector with Cs3Sb
Cathodes

Page 6



Photocathode Physics for Photoinjectors 2012 Book of Abstracts
Author: Christoph Hessler*
Co-authors: Eric Chevallay *; Steffen Doebert *; Valentin Fedosseev *

! CERN, Geneva, Switzerland

Corresponding Author: christoph.hessler@cern.ch

Session 4 - Photocathode physics II: towards photocathode material engineering / 48

Status OF CsBr Photocathodes

Author: Juan Maldonado®

Co-authors: Ann Trautwein *; David Dowell *; Jeffrey Corbett *; Piero Pianetta '; Sam Park *; William Clay

2

! SLAC National Accelerator Laboratory
? Stanford University

Corresponding Author: jrmaldol@slac.stanford.edu

Session 2 - New significant developments and relevant measurements / 49

Photocathodes for Rossendorf SRF gun

Author: Rong Xiang®

Co-authors: Andre Arnold *; Jochen Teichert *; Peter Michel *; Petr Murcek *

! Helmholtz-Zentrum Dresden-Rossendorf

Corresponding Author: r.xiang@hzdr.de

Session 5 - Future outlook and collaborations / 54

German-Russian collaboration on high-brightness photocathodes

Authors: Martin Schmeifier*; Thorsten KAMPS!

! Helmholtz Centre Berlin

Corresponding Author: martin.schmeisser@helmholtz-berlin.de

Session 3 - Photocathode physics I: new insights in theory and modeling / 55

Measurements and modeling of space charge assisted photoemis-
sion at PITZ

Author: Mikhail Krasilnikov*

Page 7



Photocathode Physics for Photoinjectors 2012 / Book of Abstracts

! DESY

Session 4 - Photocathode physics II: towards photocathode material engineering / 56

Nanostructured Photoelectron Sources for Electron Beamlet Ar-
ray Generation

Authors: Michael Swanwick®; Richard Hobbs*

Co-authors: Franz Kaertner *; Karl Berggren *; Luis Velasquez-Garcia *; Phillip Keathley *; William Graves *; Yujia
Yang *

! Massachusetts Institute of Technology

Corresponding Author: rhobbs@mit.edu

Session 4 - Photocathode physics II: towards photocathode material engineering / 57

High Aspect Ratio Si Photoelectron Emitter Arrays

Session 2 - New significant developments and relevant measurements / 58

K2CsSb cathode tests at JLAB

Page 8



	Workshop Welcome 
	Review of recent European Cathode Workshop 
	Review of recent U Chicago photocathode/detector workshop 
	Memories of the previous P3 workshop 
	Measurements of transverse momentum of photoelectrons from metals and alkali antimonide semiconductors 
	Measuring the growth of alkali antimonides using in-situ XRD and x-ray reflectivity 
	Open Discussion or Contributed Talks 
	Measurement of the chemistry and growth of alkali antimonides using in-situ AFM and XPS 
	Fabrication, characterization and use of alkali antimonides in a dc gun 
	MBE growth of GaAs photcathodes for the Cornell ERL photoinjector and effect of roughness on emittance 
	Open Discussion or Contributed Talks 
	Surface characterization of GaAs photocathodes and high current operation experience 
	Reduction of emittance from metals to less than thermal 
	Growth and operation of Pb/Nb phtocathodes in SRF gun 
	Cathode characterization and analysis at DESY 
	Workfunction and Quantum Efficiency studies on Cesium Telluride 
	Open Discussion or Contributed Talks 
	Monte Carlo Scattering Corrections to Moments-Based Emission Models 
	KEK 
	Models of effect of roughness on emittance 
	Cs surface effects 
	One-step model of photoemission and extensions to the three-step model 
	Monte-Carlo simulations of Charge transport and photoemission from GaAs photcathodes 
	Modeling Electron Emission from Diamond-Amplified cathodes 
	?? 
	Open Discussion 
	Redesigning Cs2Te: Workfunction Lowering and Quantum-Efficiency Preservation via Acetylation 
	Plasmonic photocathodes 
	Surface science techniques 
	Nano-cavity plasmonic photocathodes 
	Grating based plasmonic photocathodes 
	Genetic optimization technique for bandgap tuning 
	Open Discussion or Contributed Talks 
	Update on the photocathode wiki-project 
	Cathode production and supply, useful things to track, photocathode website 
	LBNL gun as a test venue for various cathodes 
	Open Discussion for Future Collaboration 
	Outlook and 2-year plans from each group (1 slide in advance) 
	Summary of the workshop 
	Open Discussion for Future Collaborations 
	Development of high performance photocathodes for microscopy and accelerators 
	DMD-Based Quantum Efficiency Mapping and Self-Healing of Hybrid Diffuser Dispensers 
	Open Discussion or Contributed Talks 
	Open Discussion 
	Open Discussion or Contributed Talks 
	Modeling the Resupply, Diffusion, and Evaporation of Cesium Based Dispenser Photocathodes 
	Electron effective mass: Emittance and efficiency 
	Operation of the High-Charge PHIN RF Photoinjector with Cs3Sb Cathodes 
	Status OF CsBr Photocathodes 
	Photocathodes for Rossendorf SRF gun 
	German-Russian collaboration on high-brightness photocathodes 
	Measurements and modeling of space charge assisted photoemission at PITZ 
	Nanostructured Photoelectron Sources for Electron Beamlet Array Generation 
	High Aspect Ratio Si Photoelectron Emitter Arrays 
	K2CsSb cathode tests at JLAB 

