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Solidworkggeometry modifications:

The original radius is 0.36 and the angle i5 25

Taken from thedesingdrawings

https:// wiki.jlab.org/ciswiki/images/e/e2/Front face el
ectrode.pdf



https://wiki.jlab.org/ciswiki/images/e/e2/Front_face_electrode.pdf

Solidworkggeometry modifications:

Modified the Pierce angle keeping the radius
constant.




COMSOL materials:

= iz Materials

. b iz High-strength alloy steel (matl)
A Stainless steel for all metal > Al (mat2)
components with¥ =1 and" of 1.1E6 R
=z Alumina (mat3)
S/m
b iz Rubber (mat4)

A Air for the vacuum surroundings.

A Alumina for the ceramic.

A s =8.4 and’ of 2E12 S/m for the
black.

A Rubberfor the HV cable plug with
¥ =2.37 and of 1E14 S/m .

Used the Physics AC/DC module to
Implement electrostatics: Grounded
the chamber, anode, flanges and-V=
300kV to the cathode assembly. The
rest of the options are automatically
setup by COMSOL. T




COMSOL electric currents: ™5 o =

s Current Conservation 1
‘w Electnc Insulation 1

e Initial Values 1

= Ground 1
A Current conservation in all domains. m Electric Potential 1
A Electric insulation at the outer air - Equation
boundary. |
A Initial value ( of potential) set to zero Equation form:
by default. Study controlled

A Ground 1 at vacuum chamber, NEGs,

anode, flanges, upper shed. Show equation assuming:

A Electric potential at300kV at the Study 1, Stationary
cathode, cathode shed and HV
cable. V=0
] =0E+],



COMSOL mesh:

7 /M Meshl

& Free Tetrahedral 1
&, Free Tetrahedral 5
&, Free Tetrahedral 2
&, Free Tetrahedral 3
= |# Free Tetrahedral 4

- 7

A The mesh was separated irfiopieces.
A A general physics extra fine mesh was used.
(min element size 1.2mm)
A Except for the air (vacuum) sphere, where
an extremely fine semiconductor mesh was
used (min element siz&.5mm)




= ~on Study 1

COMSOL Study [=Step 1: Stationary

= [, Solver Configurations

A The study solves for the electric field
and potential including the effect of
the conductivity of the materials
using the currents module.




COMSOL results:

A The resultsfor the electric field
components Exty Ezwhere plotted
along a line from the photocathode
center to the anode center as a
function ofz-coordinate.

{® Results
b iz Data Sets
b -[-Views

2: Dernved Values

B Tables

Wl Electric Potential (es)

Nk Electric field

Wi EY

Vi EX

B 20 Plot Potential and field
B 20 Plot Potential

B 2D Plot Electnc field norm

= Export

B



Photocathodeanode line;:

The data for the following plots was taken alonlgaaizontalline from the
center of the photocathodé¢o the back of the chamber passing through the
anode center of 18cm as shown in the tewe, this was done for th2l°, 23,
27°, 29 Pierce angle.
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Photocathodeanode line

A This image shows the electric field Ex componeiifim as a function of position on the z axis.
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Photocathodeanode line

A This image shows the electric fildgcomponent in V/m as a function of position on the z axis.

0.2
0.15

0.1

Ey [MV/m]

0.05

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

-0.05
z[m]

21 23 27 29






