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Layout of the ISAC facility at TRIUMF

|

CLCLLLC R d J’ et
A A Al Al Uy EXPERIMENTAL HALL
1 J%m T L
' L LABORATORY&OFFICES}
— N e \ZZ.JQ
Al IS—I T -

ACCELERATOR : SC LINAC SEBT

VAULT

SO e O (0o 00 00e0)— §0oe BEre0D - Obe— 04 -a-ckes
EL. 289.00" §

A'L,f—

LASAS

%

5 %

%
E, AMPLIFIERS 2 =
-

CRYOGENICS ELECTRICAL SERVICES

‘ F:T'_n:l: EL. 289.00"
= Va

|

AT u\l\l T aAd % ‘

HELIUM COMFPRESSOR

F.Ames PACO09



Charge state breeding at ISAC:

Requirements:

®* M/Q < 30 with additional stripping after first acceleration stage (150 keV/u)
®* M/Q < (6)7 without additional stripping

® ion velocity: 2 keV/u

® transversal emittance: <30 T mm mrad

*Incoming beam:
singly charged ions continuous beam

typical emittance < 30 # mm mrad @ 30 keV
beam intensity: 1 ... > 1010 jons/sec
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CSB test stand at TRIUMF

ION SOURCE TEST STAND
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14.5 GHz ECR source PHOENIX from Pantechnik, injection and extraction modified
elements measured : Ar, Kr, Xe from ECR 1on source
K, Rb, Cs from surface ion source
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modified PHOENIX source
2 step deceleration for the injection of singly charged ions
2 step acceleration scheme + Einzel lens focusing

for the extraction of the highly charged 1ons
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charge breeder results from the test stand

Measurements with ions from standard ISAC ion sources

Charge state rise time (90%)
with maximum | Efficiency | for charge state
Element | Mass | efficiency (%) with maximum 1+ ion source

(A/Q) efficiency (ms)

Ar 40 8+ (5) 5.5 102 ECR

Kr 84 12+ (7) 6.3 401 ECR

Xe 129 17+ (7.6) 4.8 432 ECR

K 39 9+ (4.3) 2.1 surface

Rb 85/87 13+ (6.5) 3 230 surface

Cs 133 20+ (6.7) 3.5 300 surface + testsource

semittance of Cs"* measured < 20 1 mm mrad @ 15q keV
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Installation of the charge state breeder at ISAC

to experimental hall

Plan View
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I ‘from ISAC mass separator
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X-Y at final focus
. ) 32 pi mm-mrad
Emittance= 32 pi mm-mrad
dm/m = -1%, 0, 1%
Energy spread = +- 0.4%
3 masses: dm/m=-1%, 0, +1% 10 mm
. . . I'l _
() 10 mm

ion optical simulation for mass resolution after charge state breeding
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on-line charge breeding results
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Efficiency for the production of Cs!7*
as function of the potential difference

between the singly charged ion source
and the charge breeder

Efficiency for the production of
high charge states of 8'Rb

charge bred radioactive ions
80Rb
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acceleration of charge bred 8°Rb14*

determine 3°Rb!#* intensity after charge breeding
by measuring y radiation
= 1.1 107 ions per sec (1% efficiency)

radioactive beam is accompanied by ~100 nA “°Ar”*

inject beam into RFQ,
accelerated to 150 A keV,

drifted through DTL,
energy analyzed with magnet

transmission for 4°Ar’" 33%,

determine 8°Rb!#" intensity after acceleration
by measuring y radiation
=3.5 10* ions per sec (32%)

Y spectrum
after acceleration
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Summary and Outlook

 charge breeding with stable ions
» mass to charge ratio A/q = 4.3 (39K®*) to A/q = 6.7 (133Cs20%)

« efficiency =>3 % higher for noble gases
* breeding time x 100 ms

 charge breeding with radioactive ions
* test beam time November 2008
« first acceleration of radioactive charge bred 8°Rb'4* ions

 continue commissioning with radioactive ions from different elements

« further optimization of breeding efficiency
« and accelerator transmission
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thank you

TRIUMF

4004 Wesbhrook Mall
Vancouver, B.C. Canada V6T 2A3
Tel: 604 222-1047 Fax: 604 222-1074

www.triumf.ca
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