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Synchrotrons:
Brookhaven National Lab — Alternating Gradient Synchrotron (AGS)
Deutsches Elektronensynchrotron (DESY)
Rutherford-Appleton Laboratory (RAL-ISIS)
Fermi National Laboratory (FNL)
Argonne National laboratory (ANL) — Intense Pulsed Neutron Source (IPNS)
Japan Proton Accelerator Research Complex (J-PARC)

Storage Rings:
Oak Ridge National Laboratory (ORNL) — Spallation Neutron Source (SNS)
Los Alamos National Laboratory (LANL) — LANCSE

J-PARC (Japan Proton Accelerator Research Complex)

Tandem Accelerators:
ORNL - 25 MV tandem
BNL - Tandem Van de Graff Accelerator B
JAEA - 18 MV tandem TR R

EtC (5B 1155t E)

Negative lon Cyclotrons:
TRIUMF — 500MV cyclotron
Etc. ...
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From J. Peters, RSI 79 (2008) 02A515
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2007 J-PARC, 2007 DESY
T:u'”:":ﬂ i (29mA, 0.8%, 50ka¥) OUTER ANTENNA
l:ml;r:v-u-mi’mm (60maA, 0.1%, 36ksV}
mrad)

2003 J-PARC, KEK rrotoreree
(38mA, 0.9%, 50 kaV)

1996 KEK-JHP LaBé-filament
(16mA, 0.6%, S0keY)

005

2003—

2003 CIAE |

{10mA, DC, 23keV‘|

2000f~

2002 JYVASKYLA

{4mA, DC, 6keV)

1998 TRIUMF

(25mA, DC, Cs,28keV)

Ta ring filament

1980 |/

1975

- 1
1995 TRIUMF | __—
(15mA. DC}I

1991 - RF driven | —
volume source LBL 1

1990 —|

1990 TRIUMF |

(gmA DC)| —
1990 KEK
(12=20maA)| ~ |
f’l
;‘_
1985 Culham |/
(1mA] [V14]

—

€

2007

{ 35-60mA,
B%-0.3%,

85 keV )

k 2007 SNS

2002 SNS (35-60mA, 6%-0 3%

2001 J-PARC
JAER| proTorees
(T2mA, 5%, TOkeV)
1999 JAERI
[40mA, 5%, 70kaV]
W-filameant

‘% 1997 DESY

| TANTALIZED

1995 - CESIATED

RF driven volume
/ source, S5C

411989 - Small multicusp volume source
{ FILAMENT ) LBL

SOURCE TYPE
1983 - VOLUME Extraction LBL WF RF DRIVEN, Cs
I:Hli:m"E}
&P RF DRIVEN, NO Cs

@ FILAMENT,Cs

1977 - VOLUME EFFECT

o FILAMENT, NO Cs

/ Bacal Te <0.4eV
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O A
LCIE 1 3 J-PARC E
= : A o) A{{AL (test) BNL A 3
= | KEK-PS test) (Magnetron) -
B (Converter) 1
-1 E (Multicusp-RF) (Magnetron) 3
S p- A (test) =
E CERN DESY @ Cs-free \
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TRIUMF source
® Beam Current: 15 mA (DC)
® |on Energy: 20 - 30 kV
® Filament: 340 A, 3.5V; 1.2 kW
® Arc supply: 29A, 120V
® Cs: free
. . Beam Arc Current Beam Beam - Beam ' Unnormalized Normalized
® Normalized rms emittance: Current Kinetic Size Divergence 4rms 4rms
H E Waist Waist Emitt . Emitt. .
~022 1T-mm-mrad nergy @ Wais @ Wais ittance mittance
® Eﬁ:ICIenCy ~ 3 mA/ kW (mA) (A) (keV) (mm) (mrad) (mm-mrad) (mm-mrad)
° Filament ||fet|me 1.15 24 25.000 1.94 247 48.04 0.35
’ 20 48 25.000 228 215 48.96 0.36
214 days at peak current 3.0 75 25.000 284 20.8 53.94 0.43
41 12.2 25.000 3.18 230 73.16 0.53
51 18.7 25.000 3.74 23.1 86.40 0.63

www.d-pace.com
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'E—LBHf: 70~100mA | = | F S A b
INLREH: 0.1ms&10Hz T le 8 .
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 Beam current: ~40mA

« Energy: 35keV

* Pulse condition: 6Hz, 0.15ms

« Duty factor: 0.05 %

 RF power: ~ 40 kW

 Cs: free

* Scheduled maintenance interval:
41+ weeks

& IR7E. CERNICTDESYZATDAA
ViR%ZITTIZLINACAETEIRD A4
RERFER,

<LINAC4- Design parameters>

« Beam current: 80 mA

* Energy: 45keV

* Pulse condition: 2Hz, 0.7ms
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Cs cartridges from SAES Getters
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Cesium chromate (Cs,CrO,)

4 Cs,CrO, +52r - 8 Cs (g) + 5 ZrO,+2 Cr,0O4
6 Cs,CrO,+ 10 Al »> 12 Cs (g) + 5 Al,0,;+3 Cr,04 080

when being heated to 550 — 850 .
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