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We have 4 transparent scintillators crystal discs and one painted aluminum discs.
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Why scintillators? .

The advantage of using a scintillator screen in ion beam diagnostics is that they
are easy to use and they give reasonably good qualitative information as to what

the ion beam cross section looks like.

BUT:

* Their light yield decreases with the particle exposure.

* They pose a limit when imaging low current (and low charge state) beams,

hence the S/N ratio is bad — Difficult data analysis.
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Scintillator Characteristics (1) ’\| A
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All tested materials show an approximately similar decay rate of the light yield.
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Scintillator Characteristics (2) N
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The generated light is linearly growing with the particle current.
No saturation effects could be seen in the investigated intensity range.
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Image Artifacts ... or not? coreen)) »

* Oxygen 4+ beam (10kV)
* 4mm thick KBr disc

* image captured with a
MARLIN F145 B2 camera

looking perp. to the beam

Notice:
* The bright center region of
the beam shows some

* “glowing”.
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Image Artifacts ... or not? '\| 0

— This could be due the
grounding mesh but needs

to be further investigated.
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A pepper-pot is a beam diagnostics device  * A hole mask (pepper-pot plate) is
that allows the measurement of all four mounted into beam line — particles
transversal emittances of a particle beam can only pass through the holes

Emittance, Pepper-Pot & Scintillators ’\l ‘;\

* Those particles create a light pattern
on a scintillating surface behind the
pepper-pot plate which is captured
with a camera.

Calculating
Emittance (in x)

i

Pepperpot

"o o

* The structure of the light pattern is
directly influenced by the beam
emittance

L 1s the distance from the
pepperpot to the
phosphorous screen

* The allocation of spots to their
originating hole is important for
the proper function
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Data Acquisition ceeceer]
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Data Acquisition ceceeny] )
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Evaluating the Data ceereer] o

BERKELEY LaB

il
go T T T T
’ ] . ToF 4
- . [ ’ ] = S0 b
. [ [ g 3Cr q
_ . . £
| @ 101 b
L ] . '] ’ %
. L [] ] - o , j; —10r i
O o I I Y Y I * -3op 1
DO EEEERER “sor 1
=70 . . ! .
e %9 € 9 d o o o -0 -5 a & 10 15
K—position [mm]
i G S P I S S Y Y I 1
L LB K + s o s 35.63 T T T T
! 2438+ b
— 13.13F k
B
£ 1881 1
» —9.38F 1
(=2
IE —20.63f .
= _z1.Esf .
—4313f b
—54.38 1 . . .
—1& -5 a] E 10 15
K—positien [mm]
35.63 T T T oG T . . € € (v} 6] i
o438 g 7ot 1 55 | 36.352 | 0.054 | -2E63 | -0.440 | -18.403
_
= 13.131 ] 5 SGr ] k. [ ommeE [ 028 [ on [ 4@ [ 62w
= 1.88+ B = Jop b
£ £ Ry | 26,315 | 0,081 | 2712 | -0.354 | -23.634
» %36 . e 1o} .
o = SR 75,990 0175 0.2e1 0122 -8.811
5 —20.63f 8 I% —1of 1 Y- I I I I
= _z1.88l i B _iol d M.-"l:!-ratio:l 4 beam energy : 10000 beam current ;| 170ud
—43. 131 1 =40 b shuttertime :I lms Scintillator :IMCP Glaser :I 334
—54.38 . . . -70 . . . e : .
10 —5 o 5 10 10 _5 o 5 10 Save Close | Calc | Gr|d+| Grld-I Left | nghtl Up | Downl
T—pesition [mrm] T—position [mm] Analysiz performed o 2003-01-14 / 18:08:37 Process time = 0,140 sec

maassssssssssssssss L AWRENCE BERKELEY NATIONAL L ABORATOR Y



~
A

Summary & Outlook .

Where are we now?

* We have 5 beam viewers successfully commissioned and in frequent
use for tuning and beam development purposes at the 88-Inch Cyclotron.
* A pepper-pot scanner is developed and commissioned, however with

focus on development of hardware and software for data acquisition
and evaluation.

What do we want to do next?

* Further develop the optical system of the pepper-pot and BV
— Expand the measurements show for more materials
and more beam species
— evaluate the use of a more sensitive camera with a better resolution
— put a number on the generated amount of photons per incident ion
(rough estimation of the beam current while imaging it).
* Eventually find a way to overcome the challenges that the
scintillators currently pose for the usage with pepper-pot.
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