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Field map of the magnetic induction [T]
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and Particle Tracking
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Particles killed (%)

X

Aporture Diameters
’ .
Flasma electrode(mm) r 5

v
Case |

Case 2]Case 3}

raction Aperture

Extraction electrode(mm)’ 5.0 '
Hepeller electrode(mm) 5.0 B
Ground electrode(mm) | 5.0 r.5

a

Table 1. Three analyzed cases for the tetrode system design and their electrode aperture diameters.

Beam physics parameters: rms emittances and percentage of lost particles
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Figure 1. Beam transverse rms emittances and percentage of
particles killed calculated at 600mm versus plasma electrode
angle.

The optimum plasma electrode angle is 31deg!
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The optimum plasma accelerating gap is 14mm!
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RFQ a first design
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Figure 1: Evolution of RFQ parameters as a function of RFQ
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Figure 2: Beam conditions at the output of the RFQ. Top:
Transverse phase-spaces. Bottom-left: Trasverse plane dis-
tribution. Bottom-right: Longitudinal phase-space.



* Codes used: RFQSIM (Alan Letchford) combined with
Trace2D (LANL).

* RFQSIM is used to design the vane profile of the RFQ,
as well as to perform particle tracking simulations.

* Trace2D is used to find the matched beam
characteristics at the RFQ input

(typical values: &~1, B~ 0.03 mm/mrad)

0.02



41

|

i

W'Hl'l m‘w

| ||l I|fll

rlh

||| 11 |’
' |l|l| '||'|'

T

;ipirequency 3542'\;?:2 me W \Wlf‘} il ,{"} ||"|||'IJ|"‘ u'””“ | l,'\' U |u'“"| '”' 'll". |||l|| VIV H

Species Protons i i

Input Energy 75 keV | Shec i ortle Buncher i -

Output Energy 3 MeV i i

Max. Current 75 mA L i |

e e n,mﬁmhﬂ VAR

Repetition Rate 50 Hz | | N i o

Duty Cycle 8% L | e ! ! !
$bsh Pgp Pr a(mm) m Wegp (MeV) Iiim (mA) BFLong (m)Cells Ae (%) Transm. (%)
-85 -40 -30 2.3 1.67 0.50 205.2/1.80 4.11 339 3.5 97.7
-82 -39 -32 2.3 1.69 0.50 194.81.79 3.9 307 3.2 96.7
-82 -39 -30 2.3 1.69 0.50 194.81.79 3.87 306 3.5 96.7
-82 -39 -28 2.3 1.69 0.50 194.81.79 3.84 305 2.8 96.4
-80 -38 -30 2.2 1.75 0.50 182.61.83 3.55 270 5.2 94 .4
-80 -40 -30 2.4 1.62 0.45 201.01.76 3.88 284 6.2 96.1
-82 -41 -30 2.4 1.60 ©.45 211.2/1.77 4.08 309 4.7 96.2
-84 -38 -30 2.2 1.76 ©.55 186.61.82 3.94 334 2.2 96.9
-83 -38 -30 2.3 1.72 ©.55 189.01.77 4.08 346 4.0 97.0
-82 -38 -30 2.3 1.72 ©.55 189.01.77 4.05 342 3.0 95.8

Bravery factor between 1.8-1.9, Accelertaion capacity (>0.5), Focusing Eficiency B (> 5)

|
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