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A simple accelerator part with a pumping port


http://test-molflow.web.cern.ch/

Molflow tutorial — a simple accelerator part

Creating the geometry

The workflow with Molflow begins with this step, however this will not be part of this tutorial, since many different CAD
modeling programs exist.

Below is a model that we have created with Autodesk Inventor 2014 using sketch and extrusion commands.

To use it in Molflow, we need to export it to the STL format. Usually we have several options:

e Oneimportant aspect is the resolution (in this tutorial we begin with a high resolution setting)
e The file must me ASCII (as opposed to binary)
e We can choose any length units to create it, but we’ll have to remember what we used

"4 Save As
1 Libraries Savein:| |/ Battimore tutorial v @ F e @
7] Content Center Files " ) . “
Name STL File Save As Options
@ OldVersions Eormat
Part1-hires.stl
@l
Bi ASCIT
& |Partl-lores.stl O Binary ®
Urits Structure
millmeter v One File
Resolution
() High () Medium
(@) Low () Custom
Surface Deviation: 0.205325
0% 100%
Normal Deviation: 30
0% 100%
Max Edge Length: 515,751878
0% 100%
Aspect Ratio: 21.500000
0% 100%
File name: Part1 stl
] Allow to Move Internal Mesh Nodes
Save astype: | STL Files {*stl)
g o
@ Preview Options... Save Cancel
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Molflow tutorial — a simple accelerator part

Importing the geometry
The STL file that we have created can be opened directly in Molflow. The only question asked will be the length units we
have used (an STL file contains only numbers, without units).

In this tutorial, we begin with the “high resolution” STL file, then later we’ll see if it makes any difference.

» Launch Molflow

> Choose File / Load

» Open Partl-hires.stl

» Molflow asks you the length units, which in our case are millimeters

Molflow then opens the file, and pops up the Collapse dialog.

> You can rotate the geometry by holding down the right mouse button

» You can change between wireframe and volume view on the top right “3D Viewer Settings” Panel:
—=] 3D Yiewer settings ————

[ Rules  [¥ Momals [+ 0.3

[+ Lines [ Leaks [+ Hitsz

[+ Yalume | Texture

[v Yertices | Indices |W|

> You can turn on autoscale at the bottom right:

(leftmost button)

Collapse Settings 10+
(v Wertices closer than (cm): ﬁE»E—
(v Facets more coplanar than: ﬁE—S—
(v Sides more collinear than (degreeﬁE-ii_

Optimisation results
Selected: 0

Vertex: 8058

Facet: 2686

‘b Collapse || Collapse Selected [_‘ Dismiss |

Il
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Molflow tutorial — a simple accelerator part

Collapsing
STL files consist of N triangles and 3xN vertices. We could have a cleaner geometry with less facets by merging coplanar
triangles. This saves computation time and eases handling.

> Click the Collapse button without changing the parameters in the dialog
» Molflow asks is you want to remove isolated vertices — click OK

Now you have a collapsed geometry, where Molflow has reduced the number of vertices from 8058 to 646, and the
number of facets from 2686 to 861.

Optimization results

Selected: 0
Yerter:  B46/8058
Facet: 8E1/2686

Last action: Collapze all
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Molflow tutorial — a simple accelerator part

Add gas source
We'll select the wall of the tube and set it as outgassing source:

» On the bottom left of the Molflow window, click front to go to front view
> Draw a selection rectangle around the tube part like this:

> You should have selected exactly 328 facets. We'll set up outgassing on them:

I Outgassi 1)
¥ Qutg/atealmbar/s/cr{fie-012
Desorp. e [No map loaded =)

Particles out ——————————
Sticking factor: 0
Pumping Speed (1/s) | —

Sides: 1 Sided &)
Reflection: [Difus= [z
LT Gy e

1 Tempersture (KE (2935 [1
SumArea (on?)  [B42781
Teleporttofacet # [0
Stuctwe: [T Lk [ro
Pofle:  [Nore  [v)
et

[Beon ) [ et ]

Mode [Monte Carlo x| | CaicAC |
Hits |0 hit (0.0 hit/s]
Des. |0 des (00 des/s)

Leaks [None

» On the right hand panel, in the “Selected Facet” box, set the following for the “Particles in” panel:
—=l Selected Facet [328 zelected] -
~ Particles in

Dezarption [Ensine |1||
[ Outgaszing [mbarlsl:  |E42757%
[ Outg/arealmbarl/s el 1E-13

Dezorp. file |Nn:| map lnaded |:|

Desorption: cosine

Select second checkbox (Outgassing/area (mbar*|/s/cm2)
To the second checkbox, enter 1E-12

Click Apply or press Enter

0O O O ©

With this, you have defined a uniform outgassing of 102 mbar.l/s/cm? on the surface, typical for stainless steel.
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Molflow tutorial — a simple accelerator part

Add pumps

> Select one by one the two facets corresponding to pump locations (Facets 163 and 533)

T
(il

» When selected, in the “particles out” panel, enter 50 I/s as pumping speed:
Particles out

Sticking Factor: 036793
Pumping Speed [1/z) a0

> Click apply or press Enter, then repeat it for the second pump facet
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Molflow tutorial — a simple accelerator part

Launch the simulation
That was everything we needed to set up the simulation. We have the gas sources and the pumps: click on the Begin
button on the Simulation panel:

—i=] Simulation

| Begin | | Fezet |

bode [Mn:-nte Carla :|| Calz AL |

Hits [0 kit (00 hits)

Des. IEI des (00 desds)

Leaks INnne

Time | Stopped: 00:00:00

> You can visualize particle trajectories by selecting the Lines view option:
—i=1 3D Yiewer zetlings

[ Rules [ Momalz [ OF

[+ Lines [ Leaks [+ Hits

[ “Wolume [ Testure

[ Wettices [ Indices |W|
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Molflow tutorial — a simple accelerator part

Reading results
Now that the simulation has been set up, we’ll go through different ways of reading pressure data in our system.

First method: facet details
Advantage: No preliminary setup required, simple
Disadvantage: Shows only the average for the whole facet

» Select any facet(s) on the wall
» Click the Details... button
> In the Facet Details window, you can see the average pressure (in mbar) on the selected facet(s)

Facets details = (=]

Profile Impingrate _ Density [1/m3] Density [ka/m3] Pressure [mbar]dv.mol.speedmss |
None £.95587e+013  5.96664e+011  278443e-014 = 2.33796e-0M 467.982 [

4 o

=) Show column
(v Sticking (v Opacity (v Stucture [+ Link (v Desorption (v Reflection

(v 2 Sided v Vertex nb v Area (v Temperature (v 2D Box (v Texture LW
(v Mesh sample.(v Count mode (v Memory (v Planarity (v Profile (v Impingrate
T o (v Density[1/m3] (v Densitylka/m:(v Pressure  [v Molspeed (v Hits (v Des.

(v &bs.

| Checkal || Uncheckal ||  Update | | Dismiss | |
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Molflow tutorial — a simple accelerator part

Second method: textures on all facets
Advantage: can be set up with a few clicks, colorful, covers whole geometry
Disadvantage: for big geometries, memory requirement can grow very fast with level of detail

Select all facets (CTRL+A or by drawing a big selection box)

Click the Mesh... button on the right, it brings up the mesh dialog box

Check the box near “Enable” — therefore facets will have a texture

Check the box near “Count reflection” — molecule bounces on the wall will be recorded

Set resolution to 4 sample / cm (one texture cell will be 0.25x0.25 cm)

In the memory textbox, you can see that this setting will result in 24593 cells, with a light memory footprint of
1MB

Click Apply Mesh

VVVVYVYYVYVY

A\ 4

Facet Mesh n

Facet Info (861 sel. d)
(a length 50 (M&X) # length (355879 (MaX

 Mesh properti

(v Enable Resolution (samples/cm]
(v Boundary conection Z]

[~ Count desorption (v Count reflection
[~ Count absorption [~ Count transparent pass
[ Angular coefficient [ Record direction

( View Settings

[v Show texture (v Show volume | Apply View |

 Memory/Cell

Memory 103MB
Cells 24593

| Applymesh |/ Cancel |

» Now launch the simulation with the Begin button
> Now, as the simulation runs, walls of the system are color-coded based on their pressure.
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Molflow tutorial — a simple accele

» To see or adjust the scale, select Tools/Texture scaling or press the shortcut (CTRL+D)

Texture Scaling 1 (& Y

- Texture Range ~ Current

Min | 0.000E+000 (¥ Autoscale [¥ Use colors
Max | 1000E+000 [+ Include constant flow |~ Logarithmic scale

| Setto cunent | Apply | Swap [485.81KB Max: 2763E-011

( Gradient

Min:  6755€-013

274e-11

500e-12 100e-11 150e-11 200e-11 25011

Show: [Pressure [mbar] -

> To read the values of individual cells, you can use Tools / Texture Plotter. This opens a dialog.
> Then selecting any facet will fill the dialog with the cell values. Clicking on a cell in the plotter window will
highlight the cell on the facet with a white frame:

Texture plotter [Facet #613] 9 (=T EX

EAn] 135 136 137 138 123 140 -
0 N 242925e-01 251615e-011 249858=-011 2472F2e-011 254207e-011 247646e-011|

-

== 3
Save | Find Max. | Yiew: | Pressure [mbar] 1I

: Autozize | [ Autosize on every update Dismizs |
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Molflow tutorial — a simple accelerator part

> To export textures, you can right-click in the plotter window and use the copy command (will put the table on
the clipboard)

Texture plotter [Facet #613] A [=] EY

Aty 135 136 137 138 139 140 LA
0 1 244852e-011 25183e-011 | 249275e-0111 246974e-001 25438+ o0 2 AmA0e- o
Copy all

Copy zelection

> To export multiple or all textures, you can select the facets in question and use the corresponding menu item:

-
File = Selection Toolz Facet Wertex “iew Time  Test
|5 Load Ctrl+0
Import dezorption file k
H Save Chrl+5
H Save as

[heert geometry
Export zelected facets

Cell Area (o)
# af MC Hitz

Irmpingernent rate (145
Particle density [1/r]
Gas density (kg

ure [mbar)

Swi, Velocity [més]
Welocity vectar [més]
# of velocity vectors

Load recent

Exit
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Molflow tutorial — a simple accelerator part

Third method: profiles

Advantage: Visualization within Molflow, good for comparing pressure on different facets
Disadvantage: works on rectangular facets only, only 100 slices

Profiles divide a facet into 100 equal slices, and plot a graph of the values on each slice. You must add a profile manually
to each facet, then view the results in the profile plotter.

» Select any facet

> Check its orientation by ticking the “u,v” checkbox in the top right corner. Usually the longest side is the U vetor,
while the V vector is prependicular to it

> In the facet parameters, set the profile to Pressure along u and click Apply
DTLGILNE: | | LINE.: |r'||:|

Prafile; [Hare Q

Detailz... | E Mol

=1 Simulat] Pressure (slong )
| Angular
Speed distribution

m Orthogonal I\ffalu:n:it_l,l

» Open the profile plotter (Tools / Profile Plotter)

Rezum
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Molflow tutorial — a simple accelerator part

> Select the facet to plot from the dropdown list and press “Add curve”
T
Profile plotter

2.70e-1

FH#E12 Pressure O [mbar)

[F#B12 Pressure O [mbar] |1|| Show Facet | | Add curve | | Remove curve | | Remove al |

Normalize: lF'ressure [mbar) x| M Log*

[ Dismiss

> Clicking on part of a curve displays the local value.

By adding more curves, you can view several facet profiles on the same plot.
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Molflow tutorial — a simple accelerator part

Fourth method: counter facets
Advantages: shows pressure in the volume, large surface collects a lot of statistics
Disadvantage: you have to manually add them to the geometry

Counter facets are transparent facets whose sole purpose is to show a profile or a texture in the middle of the volume.
While requiring some practice to set up, they are very useful to show pressure properties in characteristic locations of

the vacuum system.

Before we proceed, we’ll remove all textures and profiles created in the previous points:

> Select all facets
> In the facet parameters panel, select Profile: None and click apply
> Click the Mesh... button. In the dialog, uncheck “Enabled” and click Apply Mesh — this will remove textures from

all facets.

Now we can proceed.

To create a new facet in Molflow, we have to select (or even create) some vertices, then construct a plane from them.

> Select the vertex tool in the selector mode (bottom right):

(the vertex tool is the third from left)

» Choose front view
> Draw a selection box across the center, when successful it selects four vertices:

|
xﬂ’

I
ARVARWAD
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Molflow tutorial — a simple accelerator part

» From the menu, choose Vertex / Create Facet from Selected / Convex Hull to construct a new rectangular facet
in the middle:
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Molflow tutorial — a simple accelerator part

> Make it two-sided and transparent: on the facet parameters panel, set opacity=0 and 2-sided:

Particles out

Sticking factor: ]
Purmping Speed [|4): 0

Sides: |2 Sided v

Reflection: | Diffuse =
Opacity: ]
Temperature (K1 |29315 |1

Area (o] 400

Telepart to facet # ﬁ
Shruschure: [1 Lirk: [n.:.
Prafile: [Mane -l

Details.. || Coord.. || Mesh. | &pply |

> At this point you can also add a profile: set profile to Pressure along u
> Add textures. The process is the same, but this time you have only one facet, so set a higher resolution (10
samples/cm) and select Count transparent pass (since the facet is transparent, instead of bounces, we have

transparent passes through it):
e et s, | 117
£

= i
_I_ - Facet Info [#862)
:!: i length |5EI ¥ length |4

~ Mesh properties

[+ Enable Resolution [zamples/cm)

[+ Boundary corection 10

[ Count desorpion | Count reflection
[ Count abzorption [+ Count hansparent pazs

[ Angular cosfficient | Fecord direction

~ Yiew Settings
[+ Show texture [+ Show volume | Apply e

~ Memory/Cell

Mermary 259.35kE
Cellz 20000

| Apply mesh || Cancel |
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Molflow tutorial — a simple accelerator part

» Launch the simulation: it will show you the pressure in the middle of the pipe:

Profile plotter

270e-1

“ A\Va

40 50 60
FH#862 Pressure i [mbar]

|F#862 Pressure i [mbar] |x!| ShowFacet || Addcurve || Remove curve| Removeal |

Normalize: |Pressure (mbar) x| Leg¥

[ - Pt | | Dismiss
—t - et )

In the following, we’ll add two vertical counter facets. This step will teach you how to copy vertices and facets.

> Select two arbitrary vertices on the bottom pumping port. Ideally they are two opposite vertices, but this is not
strict:
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Molflow tutorial — a simple accelerator part

With the Vertex / Move selected command, bring up a new dialog

Turn on the “Rules” view option on the top right. This shows you the coordinate system: the Y axis points “up”
Enter 11 into the dY field and press Copy. This will create a copy of the two selected vertices 11cm above the
originals:

Y V V

ove selected vertices by offset

TS

Move \ Copy || Dismiss

> With Vertex / Create facet from selected / Convex Hull (shortcut: CTRL + D), construct a new counter facet
» Finally, make it transparent, two-sided and add a profile, all this with the facet parameters:
- o

| ey e |

Sides: [2 Sided v/

Reflection: |Diffuse x|
Opacity: F
Temperature [*K]; [ﬁ [1_
Area (ol [274859
Teleport to facet # ﬁ
Shruchure: [‘I— Lirk: [r-u:—

Profile: [Pressure [alang ) -

Details.. || Coord... || Mesh.. | &pply |

— 1 Carmaalmbinm

Instead of repeating the process for the other vertical pipe, it is more elegant to simply copy the facet we just created:

> With the facet that we created selected, open the Facet / Move... dialog.
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Molflow tutorial — a simple accelerator part

» Enter 37 as dZ offset: this will create a copy in the other pipe:

Move szelected facets by offzet [N =]
¥ |EI

| hove | | Copy | | Dizrnizs

» Add a “Pressure along U” profile to the new facet
> Select both facets and add a texture (resolution: 10/cm, with count transparent pass option)
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| — a simple accele

> Launch the simulation. You might notice that textures / plots converge faster this time.

Profile plotter

250e-1

200e-1

100e-11 /
= =

0 10 20 30 40 50 1) 70 80 0
FH#862 Pressure T [mbar] FH#863 Pressure T [mbar] F#864 Pressure © [mbar]

5.00e-12

|F#864 Pressure  [mbar] || ShowFacet || Addcurve || Remove curve|| Removeal |

Normalize: |Pressure (mbar) |x) [ LogY

[ | ->Plt | | Dismiss 1
(A - LR
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Molflow tutorial — a simple accelerator part

Hint: sometimes you might want to include your results in a paper or on a slide. You can remove the blue gradient
background:

» Open Tools / Global Settings
> Deselect Anti-Aliasing and enable White Background:

Global Settings
Yiew zettings

[ Anti-Aliasing
[+ ‘wihite Background

Texture Scaling

& 6
Texture Range Current
M X [ Autoseal ¥ Use col
in[0.000E+000 utoscale se colors O
Max [1000E+000 [+ Include constant flow [ Legaiithmic scale

(T | T Swap [k || Mas 27426-0m
Gradient
el
500e2 100l T80e-11 2001 250t
Show: [Pressure [mbar] =

Profile plotter

= =1

250e-

=
200e- P~
/
1508

= =
»

0 0 20 El] 10 50
——— F#272 Pressure i [mbai]

i

500e-

60 [ a0 a0
——— FH273 Pressure  [mbar] ——— F#274 Pressue  [mbar]

[F#272 Pressure d [mbar] |=|| Show Facet || Add curve || Removs curve || Removeal |

Normalize: [Fressure (mbai) || [ Log¥

=Y | Dismiss
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Molflow tutorial — a simple accelerator part

A simple optimization problem

Now that we have set up a simple system with gas source and pumping, let’s see a practical use of Molflow. We’d like to
see how the pressure is affected by putting the pump closer to the port.

WEe'll prepare the geometry by removing the vertical facet in the pumping port that has no stub. This will ease us to
change its length.

> Select the vertical counter facet
> Delete it by selecting Facet / Remove Selected (shortcut: CTRL+del)

Remove selected facets?

d)

| H Cancel |

Now we will move the pump closer.

» Select the facet representing the pump
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| — a simple accele

» Open the Facet / Move dialog

il

| ] \1¥ L
AR

Dismiss

> Set dY offset to 2cm and press Move.
> Your pump is now closer. Let’s see if it’s more efficient.
> Start the simulation and plot the pressure profile on the horizontal counter facet

Profile plotter I (=11

2Blle-11 T T T T T

190e-111- : ; : : : : : : -

i 0 e e w0 e w 70 ™ w0
FH#B63 Pressure O [mbar]
[F#863 Fressure I [mbar] ||| ShowFacet || Addcuve | |Remove cuve || Removeal |
Mormalize: |Pressure (mbar) x| [ Leg¥
[ | oPet | \W[é

Profile for original geometry. Lowest pressure: 1.95E-11 mbar

Profile plotter

e e | o e e P e e e e e P e e e

;

i i
40 50 0

FH#272 Pressure if [mbar]

IFN272 Pressure T [mbar] \=|| Show Facet || Addcuve | Remave curve || Remove al |

Momalize: |Pressure mbarl x| [ Leg¥

l =P | | Disriss L‘

Profile for pump that is 2 cm closer. Lowest pressure: 1.7E-11 mbar

Page 23



Molflow tutorial — a simple accelerator part

Profile plotter I (=]

200e-111- : : : : : : ‘ : : +

120e-11

FH#272 Pressure i [mbar]

[FHZTZ Pressure if [mhar] |:\| Shaw Facet ‘ ‘ Add curve | ‘Remnve cuIve | | Remave &l |
Momalize: |Pressure (mbarl |x| [ Leg¥
- Pl [ Dismiss |
| | > Plot | | istiiss "&

Profile for pump 4cm closer. Lowest pressure: 1.45E-11 mbar

Profile plotter

180e-11

8.00e-12

i i
50 1]

F#272 Pressure o [mbar]

|F#272 Fressure 0 [mbar] [x|| Show Facet || Addcuve | |Remove cuve || Removeal |

Momalize: |Pressure [mbarl x| Log¥

Dismiss |
—"

Profile for pump as close as possible. Lowest pressure: 8E-12 mbar

This small example gives an idea about the engineering applications possible with Molflow.
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Molflow tutorial — a simple accelerator part

Periodic boundary conditions (teleport)

This final example shows how we can convert our accelerator section to a continuous, periodic machine. What we need
is simply to connect the end sections, therefore “teleport” molecules back to the beginning when they are about to
leave.

To set up a teleport between two facets, the following six conditions must be met:

Both facets have the same shape

Both normal vectors point in the same direction

U, V vectors of facets are oriented the same way

Optional: in most of the cases, one of the two facets will receive molecules from its back (side opposite to its
normal). In order to detect hits from its back, it has to be 2-sided.

Facet A must teleport to facet B

6. Facet B must teleport to facet A

PwnNPE

We will fulfill these conditions step by step:

» Select both facets
» Check the orientation of the normal and the U, V vectors (you might need to enable their display in the viewer
settings in the top right corner)
> Very likely you have to reorient one of the two facets.
o Use Facet / Swap normal (CTRL+N) to change the orientation of the normal vector
o Use Facet / Shift Vertex (CTRL+H) to change U,V vector orientation
> If you have done everything correctly, you would see an identical orientation when you select both facets:

» Change the facet whose normal points outwards of the system (or simply both facets) to 2-sided
> Select one of the facets, and in the facet parameters panel, enter the other facet’s number as teleport
destination, and click Apply:

Lan1l=—1= RN LT H I R 1§ I 120443

Teleport to facet # B1I:I
Shuchures 14 Likk: lhn

» Select the other facet, and enter the previous facet’s number as teleport destination.
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Molflow tutorial — a simple accelerator part

> That’s it. You can begin the simulation. Teleports are displayed as orange dashed lines:

» And you can see that the pressure of the machine is now the same at the ends, which are the same logical point:

i Prafile plotber _Ioof =]
150e-T1

i i i i i i i i i
0 10 20 30 40 50 &0 B &0 a0
—— FHENT Pressure O [mibar]
|FrE3 Pressue T [mba) x| ShowFacet || Add cuve || Remove curve || Bemove al |
Nommalize: |Pressuse (mbarl xl [ Log*f
| | Pt | | Dsmiss |

You can find the solution at this point as hires-solution-teleport.geo7z
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Molflow tutorial — a simple accelerator part

Comparison of high and low resolution geometries

This extra step is to demonstrate that for vacuum simulation, it is usually the best practice to go for simple geometries.

We will compare two models, each originating from the same geometry created in Autodesk Inventor, but exported with
different resolutions.

Low resolution model High resolution model
» Open Partl-lores.stl » Open Partl-hires.stl
» Choose millimeters as units » Choose millimeters as units
» Collapse » Collapse

> You have 271 facets > You have 861 facets

> Add desorption to the end facet (circular facet at the origin): 102 mbar.l/s
=l Selected Facet [#860]
r Particles in

Dezorption | Cosine |1| I
[+ Dutgassing [mbari/sl  [j1.001
[ Outg/arealmbarlisomel| 7.97138¢

Dezorp. file |Nu:| map loaded |1|

~ Parbhiclas Ak

» Set the two pumps to sticking=0.5

r Particles out

Sticking factor: s
Furnping Speed [143): I
» Add a profile to one of the longitudinal facets on the wall

Prafile: [Nnne G

| Dietails... ||E iz

—= Simulati Pressure [along ¥
Angular
Speed diztibution

Mode m Oithogonal velocity
» Plot the profiles in the texture plotter

| Begin
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Molflow tutorial — a simple accelerator part

» Simulation speed is 2.4MHit/s » Simulation speed is 1.1MHit/s
—=l Simulation —=] Simulation
[ Pauze ] l Fezet ] [ Pausze l [ Fezet ]
hode |M|:unte Carla [:” Cale AT ] hode IMnnte Carlo l:” Cale AL ]
Hits 15656 bhit [2.4 Mbit/s) Hits 10122 Mhit [11 Mhit/s]
Des.  [4438 Kdes (59 Kdesds) Des.  |289.2 Kdes (31 Kdes/s)
Leaks INDHB Leaks |N.:.ne
Time  |Funning: 00:03:23 Time | Runiring: 000148
» Pressure profile: » Pressure profile:
Profile plotter = [=] Profile plotter = [=]
E00e-5 T T T T T E00e-5 T T T T T
500e-5 500e-5
400e-5 400e-5
005y i £ E] 1 5 Eq £ e e 005y i £ E] 1 5 Eq £ e e
F#134 Pressure i [mbar] FHEDS Pressuie i [mbar]

[FH#184 Pressure 1 [mbar] [=|| Show Facet || Add cuve || Remave curve || Remove sl | [FH#508 Pressure 1 [mbai] [=|| Show Facet || Add cuve || Remave curve || Remove sl |
Marmalize: |Pressure [mbar) x| [ Log¥ Marmalize: |Pressure [mbar) x| [ Log¥
[ |__oFet | Disiss__| | [ |__oFet | Disiss__| |

Conclusion: by choosing a lower resolution, we have doubled the simulation speed
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Molflow tutorial — a simple accelerator part

Suggested reading:

1. Introduction to Molflow+..., R. Kersevan, J-L. Pons, J. Vac. Sci. Technol. A 27, 1017 (2009);
http://dx.doi.org/10.1116/1.3153280\

2. Molflow User’s Guide, R. Kersevan, Sincrotrone Trieste. Technical Report, ST/M-91/17 (1991), downloadable at
https://dl.dropboxusercontent.com/u/104842596/Molflow%20users%20guide%201991.pdf
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