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E t ti f H B l t f I S NIO1Extraction of many H- Beamlets from Ion Source NIO1Extraction of many H Beamlets from Ion Source NIO1y
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After installation of Mo liners in the source NIO1 (Negative Ion Optimization phase 1) hydrogen plasma in a continuous regime operation (muchAfter installation of Mo liners in the source NIO1 (Negative Ion Optimization phase 1), hydrogen plasma in a continuous regime operation (much 
l th h ) ti l i t i d 1 kW d 0 5 P ll i t ti i ti ti f H l ff tlonger than one hour) are routinely maintained over 1 kW power and 0.5 Pa pressure, allowing a systematic investigation of pure H- volume effect, g ) y p p g y g p
which request a much lower acceleration voltage Vs about 12 kV than future Cs operations Vs about 60 kV A new extraction grid EG waswhich request a much lower acceleration voltage Vs about 12 kV than future Cs operations Vs about 60 kV . A new extraction grid EG was 
i t ll d ( l i d d BN i l t ) d li i lt d ld EG i ll di i ff t f diff t d fl tiinstalled (replacing some eroded BN insulator) and preliminary result are compared old EG ones, especially discussing effect of different deflection p g p y p p y g
field strength and need of intermediate values Large improvements in beam diagnostics and effect of installation of cryogenic pump are alsofield strength and need of intermediate values. Large improvements in beam diagnostics and effect of installation of cryogenic pump are also 

t dreported.

I INTRODUCTIONI. INTRODUCTION

NIO1 original extractorNIO1 original extractor NIO1 New EG: 40 embed magnets
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3D beam extraction simulation3D beam extraction simulation

Some comparison of the old extraction grid of NIO1Some comparison of the old extraction grid of NIO1 
(known to tolerably deflect the ion beam from3D 
simulation) and the new EG grid, using many more magnetssimulation) and the new EG grid, using many more magnets

Old EG data below, New EG data above,
MAJOR EXPERIMENTAL RESULTS + PERSPECTIVES

May 2017 disassembly: the old EG: note burns withMay 2017 disassembly: the old EG: note burns with 
a zigzag patterns; aside the C conductorsa zigzag patterns; aside, the C conductors

Test Gaussian parameters:
Beam divergence: 35 mradBeam divergence: 35 mrad
Magnetic deflection: 70 mrad
Tomographic plane: 0.25 m from GG 

The first data show a largely asymmetric beam, whereas in principle one may expect a 
G i fil Th i b bl i d d b h M i h EGGaussian profile. The asymmetry is probably induced by the Magnets in the EG: 
deflected beamlets (column by columns)deflected beamlets (column by columns)

(from P. Veltri talk, p. 23, at IPAIA workshop, Bari, 3 March 2017, 
online at https://agenda.infn.it/conferenceDisplay.py?confId=12546) p g p y py )

The new EG being aligned for tests; note also theThe new EG being aligned for tests; note also the 
accelerator column and PEEK barsaccelerator column  and PEEK bars

As fig 1.(b) above but Ve=0.35 kV, Pk=1000 W and p2=0.3 Pa (before g ( ) , p (
cryopump input valve opening) Related paper and poster (partial list)cryopump input valve opening)

conference  code topic

T1 Mo 02 Coulomb collisions and presheath

O1 f i (

T1_Mo_02 Coulomb collisions and presheath 

T4_Mo_79 NIO1 summary 

T4 Tu 03 NIO1 probes

NIO1 close up of the ion source head (note strong water 
T4_Tu_03 NIO1 probes 

T4_Tu_05 Voltage control in RFEA 

T4 Tu 20 Filter and bias

cooling for CW operation); (a) a section of ion source
T4_Tu_20 Filter and bias 

T5_Tu_32 Multipole/dipole for NIO1 

T5 Tu 33 Energy recoverycooling for CW operation); (a) a section of ion source 
and electrode immediately following

T5_Tu_33 Energy recovery 

T5_Tu_60   New NIS concepts

T7 We 12 Beam+secondary plasma IFMIFand electrode immediately following. T7_We_12 Beam+secondary plasma IFMIF

T7_We_25 Beam acceleration in NIO1 

T7 W 29 Child l / NIO1/ S idT7_We_29 Child law/ NIO1/ Spider


