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Controlled Porosity Dispenser(CPD)
Photocathodes

CPD prototype

@ Cesium Reservoir
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Controlled Porosity Dispenser(CPD)
Photocathodes

CPD prototyp

Sintered Tungsten
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Scope of this Presentation

CPD Design and

Optimization Cesium resupply

Cesium diffusion across
surface

Cesium evaporation and loss
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CPD

Roadmap to Modeling CPDs

Design and Equation to Model Cesium

Optimization across the Surface:
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O(2) :, () € pore edges
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Modeling Oy ¢
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Modeling Oy ¢

" Flow of Cesium Through Pores :

Diffusion  Flux source Evaporation
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Boundary Conditions:

O(0) =00, O(L +92) = Oy
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Modeling Oy ¢

¥|

||
S
=
i
D

|
ﬁ

c

3

Pore Walls
7= /Z/\/iR \/§ Fevap (1 U(3 -+ UJQ) ) du
07 Jemnyyvarl__2 (2 +u?)?/2
00 00
P Tl e

©(0) =60, O(L + 02) = Osury

Tuesday, October 9, 2012



Modeling Evaporation
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Modeling Evaporation

90 ,
=7 = D(DV?O —[Fevap

O(2) = Ogyrf, () € pore edges

Effective Potential Well :
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Modeling Evaporation

90 ,
=7 = D(DV?O —[Fevap

O(2) = Ogyrf, () € pore edges

Q Evaporation Rate :

T

Probability of £ > Vj :
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Modeling Evaporation

o7 = DDV | Fevap

O(2) = Ogyrf, () € pore edges

Q Contributions to Vj:

< > Coulomb Forces
N .
Lenard Jones Interactions

N\ Thermodynamics
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Modeling Evaporation
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O(2) = Ogyrf, () € pore edges

O <@ Coulomb Contribution to V} :
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Modeling Evaporation
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<& Lennard Jones Contribution to V) :
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Modeling Evaporation
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Modeling Diffusion on the Surface

Fevap
O(2) = Ogyrr, 2 € pore edges

Hexagonal Discretization
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Laplacian Operator on a Hex stencil
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Hexagonal Discretization
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Diffusion Operator for Hex Lattice:
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Questions the Model Aims to Answer

CPD Design and

Optimization How uniform is the QE for various
i CPD parameters!?

How does CPD parameters such as:
® Temperature
® Pore Size
® Pore Spacing
e Emitter Thickness,
affect CPD performance!?

Tuesday, October 9, 2012



Preliminary Results

CPD Design and
Optimization
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Summary and Future Work
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® a model of the surface of a CPD was developed to
include evaporation, resupply, and migration of cesium
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Summary and Future Work

® a model of the surface of a CPD was developed to
include evaporation, resupply, and migration of cesium

® The model can successfully predict the surface QE profile
of CPD photocathodes

® Run the model to simulate cesium rejuvenation and QE
over time at various temperatures

® Use the model for optimization of CPD parameters and
diagnostic tool for experiment
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