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Simulation details

Comsol Multiphysics 5.3 with Electrostatic and Particle tracking physics modules.

The main geometrical characteristics of the apparatus are reproduced (to be
refined).

The simulation is performed in a given spatial region that extends outside the gun
(30x50 cm rectangle).

Electrons are emitted from a square 0.55x0.55 mm at the level of the HV
electrode.

For the moment, all the electrons emitted have the same kinetic energy, 0.05 eV,
but the results have been checked against a variation of 50% of this energy.

Preliminary results...



Original geometry:
* LV electrode with a central hole of 6 mm diameter
e ground case with a central hole of 7 cm diameter




Electrons are de-focused and their energy not convenient for the extraction.
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Modified geometry:
* stopping electron electrode (-980V)




No relevant electron focusing and still electron energy is too large.

@ COMSOL Multiphysics File Modifica Finestre Opzioni Strumenti Guida in linea MEB = = 8% (%) Sab17:837 Q =
r ~
[ NON | Electron gun.mph
) [g, [~ ) l! v &v Pi a=vfiyy @@ [ECQv 5] Elettrostatica v & -ji B Meshi1v = Studio1 v "% Traiettorie delle particelle (cpt) v & v
= Definizioni A\ Geometria 22 Materiali £ Fisica A\ Mesh "c Studio Risultati | jjjil Traiettorie delle particelle (cpt) B BERNIE PR = B @ RS/
L q q = S A = = - A - A - A =
& é o o a o
Tl— Albero de & Listadi sw ] Impostazioni Propr|eta) g | Grafica |\ Grafico di convw 4 Grafico di conv) 4 Grafico di convj g
ot 1 FES Gruppo di plot 3D @ Q@ Lz = EED < @ e
11 World (1) [calDisegna 4= =
/1Ground case (pol) Tempo=2E-8 s Traiettorie delle particelle
71 HV electrode (r2) Etichetta: Traiettorie delle particelle (cpt) x107
1LV electrode (r3)
v Dati 1.8
11 SE electrode (r4)
¥"] Rounding of electrode — =
P idati:  Particella 1 ) )
7] Rounding of ground c; Setldildail E 16
¥"] Rounding of SE electr:
[7TElectron entrance (poki| |  Tempo (s):  2E-8 B L)
> [*y Vista 2
»! Ruota 1 (rev1) ) Titolo .2
Forma I'unione (fin)
) 252 Materiali v Impostazioni del grafico 1
g

> . Elettrostatica (es) . : = -

» X Tracciamento di particelle caric Vista: | Automatico E 0.8

» .5y Multiphysi _

wany VUITIPRYSICS Visualizza le entita nascoste 0.6

» /5 Mesh 1 :

» ~c5 Studio 1 Estendi a dimensioni inferiori
. . 0.4
v
@R'su"aﬂ_ ) Disegna i dati definiti sui lati
Set di dati
» «|~Visuali Colore: Nero 0.2
242 valori derivati
FH Tabelle Sistema di riferimento: ~ Materiale (x,y, 2)
» Nl Potenziale elettrico (es)
» S E and V on the electron traject
L, and V-on the electron ra!ec ] . Messaggi &% . == Avanzamentow Registro della soluzionw B Tabella = 0O

» ~ZE and V on the electron trajectc/| ~ Legenda colori

> Traiet'torie delle particelle (cpt) \[‘,

» ~* Electric f lect Mostra legende CHiEZatia TUITTG GoUT o Ioa MISMIo 11 10 SIS Wi (119011 P91 SIS SIooing Gl vl n1vert

* ectric force <.)n electrons B Numero dei gradi di liberta da risolvere: 467821.

v 72 Electron velocity Mostra valori massimi e minimi Utilizzata forma geometrica lineare in 118 elemnti di mesh per evitare elementi curvi inve
&Electmn velocity, z compone - . Utilizzata forma geometrica lineare in 16 elemnti di mesh per evitare elementi curvi invert
&Electron velocity, transverse Mostra unita Numero dei gradi di liberta da risolvere: 300 (piu 348934 DOFs interni).

’ VS Tempo di calcolo): 259 s. (4 minuti, 19 secondi
& Electron energy*1e9 (keV) Posizione: Destra P ) ( )

| 1.75GB|7.65GB |




Modified geometry Il (case A):
* stopping electron electrode with central hole of 5 cm diameter




& CcoMSsOL Multiphysics File Modifica Finestre

Electrons gets focused and slowed down
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Modified geometry Il (case B):
* stopping electron electrode with central hole of 5 cm diameter
e ground case with central hole of 1 cm diameter




Slight improved focusing...
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Modified geometry IV (case C):
* stopping electron electrode with central hole of 5 cm diameter

e ground case with central hole of 1 cm diameter
* LV electrode with central hole of 2 mm diameter
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... further improvement.
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Case C’: like case C, but with
ground case original

This implies that the
modification in the ground
case can help.
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