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Intense HCI Beam Needs

| FRIB/ MSU: 13ppuA U3# &33+/CW |

e-Rl scattering with SCRIT

28GHZECRIS
RILACII ’ S
Materials o ’r’

. RI poduction
Biology

CSM_ll™ RiLAC > 4 SAMURAI
... @
s ¢~ e GARS g owm  2DS -~
RIPS v&AVF J (R&D) =0
-~ I e .
. € - N [ =
'_E’E;'ﬁ N A 5
v > 2 w3
= % ; “
A - & -
PA.. S* o Rare Rl ring
At 55 TS (R&D)
g SHARAQ
Multi-RI Production E;-ef:ig:‘)BT . o

RIBF/ RIKEN: 15ppA U35/CW

Existing GANIL Accelerators CIME Cydotron

Acceleration of RT Beams
E <25 AMeV

Direct beam Hoe CIME.
GUG2 caves

Production Cave
Creonverters UC target
= 10" fissions/s

Spira2

s,
.,
'», :
.....

Heavy-lon ECR
source (A/g=3), ImA

9.4 Tm
S500AMev
Uyl—
121 Tm
e %‘ 100AMey 12
10AMev y
e
ot l_ _#_3__.‘4._. i
:sc/\ £ v T ;‘7 :..“\ Y
100AMey, L%

HIRFL/IMP: 100 epA Xe3!+ U4+/CW

L. Sun, HB2014, MSU, 10-14 Nov. 2014, Slide 3




Global ECRIS Development
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ECR lon Source
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SC-ECRISs

VENUS in LBNL (18-28 GHz) SECRAL in IMP (18-24 GHz)
SERSE and VENUS are pioneers, MS-ECRIS, RIKEN SC-ECR, SuSl...
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LECR4-an Evaporative Cooling Tech.

Condenser SECRAL GTS LECR3 LECR4

f (GHz) 18 18 14 18

Va por-liquid 160 6* 2300 1950 780 1970
separator ™ 810 235 438
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Viewer window 9+ 1100 920 720 1075
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HCI Production
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Metallic Beam
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Uranium Beam Production

* Operates 650°C-2300°C to vaporize metals

* Improved cooling
 Expands VENUS’ metal production capability

Uranium Development: High Intensity

o Uranium beams will be one of the most important and 450
challenging beams for projects like FRIB, RIBF, HIAF... a00 -}
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Nickel Beams with IHO
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Bi Beams With LTO

¢ Temp.: 650°C Max., continuous control
»  Capacity: @ 7mmX12 mm crucible>>2 g Max. for Bi grains

No liquid metal spilling

SECRAL 2014

= Tech. borrowed from LBNL
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Beam Intensity and Emittance

lized RMS Emittance (1r.pm)
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Intense Beam Quality
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Intense Beam Quality

100 epA
Bi31+

? High order aberration

? Nonsymmetrical beam in H/V directions
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Uranium Beams from VENUS
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Beam Extraction and Transmission
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Magnet Trimming

(1) radial cross section of magnet entrance region,
producing radially increasing magnetic field

(2) radial cross section of magnet center region,
roducm radially decreasmg mag netic field
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Correction Magnet
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Extraction Field Impact
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Extraction SN
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Emittance Coupling

Experiment
- 9 s e s e e e 600 +——1——1——1——1—r—T——T—+
& —e—F H emittance ——F V emittance 1 1 —_—— 1
E 50+ —— R H emittance —— R V emittance - = 550"_ : i
£ ] 1 E 500 4 -
E 404 . E ] ——F |
'a J e - 450 4 —— R =
‘?é 304 / \‘\ i E 400 r f
c ] WT_‘ —_ ] l
M 20 - TT— - £ 359 -
.E: ] —— | — ) /F_..--”"j |
E ] ] = 3004 — /,,/" -
@ 10 i ] \ ;
E 1 " 250 4 — -
(11 [}
L] 0 T T T B T B T B T & T T -t r 5 -~ 75"~ 7771
o 140 160 180 200 220 240 260 150 160 170 180 180 200 210 220

Solenoid current / A Solenoid current / A
Simulation

I ) I 4 1 4 1 v L] v L]
——F H emittance —— F V emittance
—e— R H emittance —— F V emittance

e e e e e e e e

m—C

e *¢  / (pi.mm.mrad)’

g
o
£
£
£

=

S
@
O
c
£
£
o
£
©
@

m

L) M 1 M 1 X 1 . 1 M M 1 M 1 M 1 ' 1 ' )
120 150 180 210 240 120 150 180 210 240
Solenoid current / A Solenoid current / A

L. Sun, HB2014, MSU, 10-14 Nov. 2014, Slide 22




Summary

* ECRIS still has very much intense HCI
production capacity

* For intense beam production, it is essential to
. Develop high reliability oven
. Beam quality control

e Beam transmission in ECR beamline still needs
better understanding.
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