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Solidworks geometry modifications:

Gabriel’s suggestion. *too much heavy
metal* Not machine friendly.
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Solidworks geometry modifications:

Danny’s suggestion. Light! Vacuum
problems?

— e — _— o G S S S —I

Image on the left not to scale




Solidworks geometry modifications:

Danny’s suggestion, but smaller.
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Solidworks geometry modifications:

Gabriel’s suggestion, but hollow. Vacuum
problems?
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COMSOL materials:

Stainless steel for all metal
components with €. =1 and o of 1.1E6

S/m
Air for the vacuum surroundings.

Alumina for the ceramic.

* €=8.4and o of 2E-12 S/m for the
black.

Rubber for the HV cable plug with
g,=2.37 and o of 1E-14 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.

= iz Materials

L+

=z High-strength alloy steel (matl1)
=z Air {mat2)

=z Alumina (mat3)

:z Rubber {mat4)




COMSOL e‘ectrlc CU rrents = *x_Electric Currents (ec)

s Current Conservation 1
‘w Electnc Insulation 1

i INitial Values 1

= Ground 1

Current conservation in all domains. m Electric Potential 1

Electric insulation at the outer air - Equation
boundary. |

Initial value ( of potential) set to zero Equation form:
by default. Study controlled

Groundl at vacuum chamber, NEGs,

anode, flanges, upper shield. Show equation assuming:

Electric potential at -300kV at the Study 1, Stationary

cathode, cathode shed and HV

cable. V=0,
]=0E+],



COMSOL mesh:

7 /M Meshl
alsize

& Free Tetrahedral 1

& Free Tetrahedral 5

& Free Tetrahedral 2

& Free Tetrahedral 3

= |f| Free Tetrahedral 4

sESize 1

* The mesh was separated into pieces.

* A general physics extra fine mesh was used.
(min element size 1.2mm)



= ~on Study 1

COMSOL Study [=Step 1: Stationary

= [, Solver Configurations

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




COMSOL results:

* The results for the transversal
electric field component potential
and Ey where plotted along a line
along the rubber plug-insulator
interface as a function of y-
coordinate. Also COMSOL false color
maps of |E| are shown.

{® Results
b iz Data Sets
b -l 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
1 Export

B




Rubber plug-insulator interface:

* The potential and electric field along
the rubber plug — ceramic insulator
interface were obtained (as shown in
the image as a red dotted line),
plotted as a function of the height (y-
coordinate).

* Since the E=-AV, then the plots of Ex,
Ey, Ez represent the respective

gradients:
1% 1% 1%
Ex=——,By=——,E2 = ——
X ox’ y oy’ 0z

 The norm of electric field |E| is also
presented.




Potential:

The red dotted line represents the middle of the insulator, the black line represents the linear case. The (solid) upper

shield, hollow upper shield and upper shield shroom cases overlap and are separate from the linear case as much as
37.2%. The small hollow shield is closer to the linear case.
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Electric field:

For the |E| field, near the middle of the insulator the hollow small shield seems better since its closer to the no upper

shield curve, but in the region near the Kovar ring (red discontinuous square) the (solid) shield, hollow shield and the
shroom shield overlap and seem to diminish the transversal field much more.
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Ex electric field:

Along the rubber plug-insulator interface. What about the distribution of points?
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Transversal electric field:

For the transversal field, near the middle of the insulator the hollow small shield seems better since the Ey field is closer
to the no upper shield, but in the region near the Kovar ring the (solid) shield, hollow shield and the shroom shield
overlap and seem to diminish the transversal field much more.
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Ez electric field:

Along the rubber plug-insulator interface
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Photocathode-anode line:

The data for the following plots was taken along a horizontal line from the
center of the photocathode to the back of the chamber passing through the
anode center as shown in the red line
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Photocathode-anode line :

* This image shows the electric field Ex component in MV/m as a function of position on the z axis.
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Photocathode-anode line :

* This image shows the electric field Ey component in MV/m as a function of position on the z axis.
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Photocathode-anode line :

* This image shows the electric field Ez component in MV/m as a function of position on the z axis.
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Future steps

 Add COMSOL false color plots of |E]| field.
+ Add-cathode-anode gap-field-maps:



Fin.



COMSOL frame of reference:

Multislice: Electric field norm (\V/m) 0.2

cathode anode S

X goes into the page.

* This image shows the electric field norm |E| in MV/m as color intensity. The coordinate system is as shown
for all plots and images the origin is at the center of the cathode electrode. (The anode is at the right )



