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Background

Detecting ions or photons that is produced as
accelerated beam pass through the introduced

sheet-shaped gas Camera
photon III
phospher
. MC P s
Important point m— \ — c|ectrodes

- How is the sheet formed
- What is gas distribution

ionization,
emittion

accelerated beam



Background

One of the issuers of profile monitors
using gas is measuring accuracy
phosphor

2D profile
Gas distribution in sheet / } ‘/Y
homogeneous . -

— data reflects correct profile igp

photo

inhomogeneous
— data need to be calibrated

In the case of gas sheet monitor,
Gas distribution in the sheet
determines measuring accuracy
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Measuring method

A

O] )T \Y/-JHll Measuring gas distribution of gas sheet

@ injecting electron beam to gas sheet Top view

@ inducing ions to MCP with
electric field

electron gun

@ detecting signal by phosphor

@ take photos of image on
the phosphor

® measuring it in three dimensions
by moving sheet generator Distribution
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Measuring principle

Three-dimensional distribution

- using electron beam with ignorable diameter
— gas distribution along beam direction(s axis)

- moving sheet generator in X-Y plane,
three-dimensional data can be obtained

lon trajectories are always unique
— images on phosphor reflect
istribution

electron bea

sheet-sh

N

[ unique ]
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Confirmation of ion trajectory

The system needs ion trajectory
that keeps the ion generating position

:> Calculating electric field and ion trajectory

@ influence to the field by moving gas generator
@ influence to the trajectory by thermal velocity
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Ton source of simulation

Model
electron beam with ignorable diameter is injected
to 0.5 mm thick gas sheet
and ions are produced.

— jonization effect with one cross section
iIs not taken into account.

0.5
® 005 MM 120.000 particl
v\ ,000 particles
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Geometry of electrodes

Metal meshes are put on the both side of the generator
due not to affect the electric field by moving generator(GND).

@ parallel field
@ non-influence to ion trajectory

» 50 mm >
' electron beam 1
5kvV AN ' | Mesh
LN ) %05mm
Gas sheet generato L
<SR . | Mesh
Xc,
Cylinder .@
electrode :
_5 k — |
- electrode
(MCP)
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Confirmation of the trajectory
uniqueness against position




Near the generator boundary 7%
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Influence of moving generator

— z 1
g 1 X¢ = 0 mm
5 o> e — 3
2
- 2 i i
A0, 02 00 02 04
x position [mm)|
_ 2
£
E 1 Xc = 5 mm
§ 0 —_—
g A
- 2
20,4 02 00 02 04
X position [mm|
s 2
g 1 X¢ = 10 mm
.§ 0 —— t—
g -
-~ 2 i i
0,3 02 00 02 04

X position [mm|

2

£

= I
s 0
=

z

a .l

-~ 2

-2x10

E
E
=
S
& 2x10° - - “
MMY%%.4 02 00 02 04
X position [mm|
_ 2 v v
£ Xe = 20 mm
E . Y
é 0 B
§ -1 i
- 2
05002 00 02 04

x position [mm|

JAEA

11/21



Model2 : with thermal velocity

Gas moves with thermal velocity
— it becomes noise against the ion position

Model

The initial velocity is defined as 300 K of Maxwell
distribution thermal velocity
The other conditions are same as before.

Initial velocity
05 300 K
D Fo00 MM Maxwell distribution

0.5 mm
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Influence of thermal velocity

LA,

" J.

The detection area expand
X direction : 0.2 mm
Y direction : 0.35 mm
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Thermal velocity + generator moving
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Realistic diameter electron beam
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Conclusion of sitmulation

- This system needs unique trajectory against gas
position.

- Sheet generator works as GND electrode and
disturbs
electric field near the boundary.

- The influence of thermal velocity needs to be
considered.

» This system can measure distribution in 60% area
of sheet.
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Status quo ~Experiment~

The ion trajectory is most important in developing system

— For confirming the uniqueness of ion trajectory,
we are designing ion trajectory tracking system

Electron bey with spot gas.
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Experimental system
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using movable Faraday cup
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Simulation result of gas distribution

Simulation results of gas distribution using molecular flow Monte

Carlo code
Gas nozzle (cylinder-shaped)
® 0.1 mm X 65 mm long ’
- ‘ 5mm
)
Gas distribution © |
at a distance pf 5, 10, 20, g | RV TV 037 mim) L
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Conclusion

- We suggest 3-D gas distribution measuring system
using electron beam.

- Designing ion trajectory inspection system is finished
with spot gas.

- We will experiment using the system.

- The spot image is expected less than 1 mm diameter
area from calculations.

- Gas distribution measuring system will be designed.
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