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INFN The TIS device "\

(7 UCx coaxial disks: ~ _ _

thickness: 1.3 mm

diameter: 40 mm

SPES Target : _

Graphite box: - _ _
Optimized for 8 kW Pt 9N
power dissipation external diameter: 49 mm

(E= 40 MeV, |= 200 pA)| average length: 200 mm

3 graphite dump disks -~~~

\

Tantalum tube: __
external diameter: 50 mm | -
thickness: 0.35 mm

length: 200 mm
SPES Heater,

lonizer & { lonizer & transfer tube:
Chamber thickness: 1 mm
height: 34 mm

Inner diameter: 3 mm

Aluminum target unit
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The TIS on operation

I = 700A -> 1200A max

Target™

[. .= 200A -> 600A max
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CUN The TIS five Working Groups

WG-1: Target and lon Sources

WG-2: Target Materials o

WG-3: Laser

WG-4: Handling .

WG-5: Front End
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INFN TIS: Definition of the unit device 1 SPES@

Thermocouple (type C)

Graphite dump
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Re lonizing Cavity and Ta lonizing Cavity

NN TIS: lon Source Developments 2/
The SPES SIS lon source
support : s /‘5
/ e
~ " | ionizing cavity
plate
()
connector
i
thermal screen b3 ‘

efficiency and emittance measurements |:>
with accurate temperature monitoring

OFF-LINE TESTING
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INFN TIS: lon Source Developments 3/s

OPTIMIZED EXTRACTION REGION

low transversal emittance values
(now under testing at LNL)

>
The SPES PIS lon source
OPTIMIZED CATHODE GEOMETRY
hot spot close to the anode interface
(thermionic electron production)
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INFN TIS: lon Source Developments 46 \\

> Emittance measurements for SIS and PIS (@ 25kv extraction voltage)

= B 1] T Em 90%= 12,023 pi*mm*mrad
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INEN TIS: lon Source Developments s/ 3

> Efficiency measurements for SIS

Element Ta T=2200"°C
Ta - SIS efficiency data (off-line measurements) (/) (eV) e [%]| Dev. st. [%]
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TIS: lon Source Developments /s

> Efficiency measurements for PIS

ion source
complex

diagnostic
box 1

beam optics ,
subsystem ’ >

i A a—

diagnostic |§
box 2

> Wien filter

10 lonization efficiency measurements for Ar (25 kV) Reduction of contaminants: graphite support V.S. Stainless Steel support
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(NN Target: Experimental test 1/4 N

1) scaled (d = 13 mm) SiC SPES tested @ ORNL (2007), — 40 MeV, 12 uA p beam, for thermal & release study
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Target: Experimental test 24

Actilab ENSAR JRA collaboration

3) scaled (d = 14 mm) UCZ-CNT discs tested @ CERN (2009) and
UC,-CNT ‘ K

(synthesis at
CERN, 2009)

IPNO (2013) for release efficiency studies
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Target: Experimental test /4

4) Full scale (40 mm.) SiC @ Ithemba, p=66 MeV, 60 microA for thermal dissipation studies

»On-line testing of the SPES target architecture @ iThemba (May 2014)

iThemba LABS: funded to build an RIB station like SPES (10 kW multi-foil target)

Proton Therapy: 200 MeV p @ 30 nA
Meutron Therapy: 66 MeV p @ ~30uA
Isotope Production: 66 MeV p, up to 250uA
Nuclear Physics: Various beams

——
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NN Target: Experimental test 4/4 \\

»On-line testing of the SPES target architecture @ iThemba (2013-2014)
» 66 MeV, up to 60 LA - proton beam on a SiC target (Tmax on SiC =1600°C)
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INFN Laser: The LNL Laboratory 1/ N

In 2013 a new SPES laser laboratory was build
A tunable dye laser system ready for atomic spectroscopy study
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Design/construction of new
Time of Flight Spectrometer

I ¥ b ,“‘ L
Py = i
-

Fiber optic mixer (2 dyes to HCL)

INFN Laser: Activities at LNL 2,2

PIS F
&;is i3
‘ ",.-{’é...u'
ik K R Y

System ready for Ge spectroscopy study.. (Oct ‘14)
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Two systems are foreseen in order to increase the handling security level

Handling: The SPES overview /4

Staeo di ritaglio:

| Vertical Handling Interface |

Horizontal device

Vertical device

SPES¢

Target Front End

¥t

XX 2.001
ANCG, +-0.5
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INFN Handling: The vehicle AGV based 34 \\

Devices under construction at the LNL mechanical workshop

L0

-

J
iy

IEEE International Conference on Mechatronics
Vicenza (ITALY) - February 27-28 , March 1 2013
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Front End: Beam transport trace-back 15
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INFN Front End: extraction optimization s

(G
4 Optimization of FE optics in order increase the RIB transport
Mm
: 1) Anode optimization — —
! =l I—3 : :
E} = EHF H | TH ul O
I I
Source: Quadrupoles: Wien Filter:
I PIS SIS (and LIS) Mass resolution Transport
SIS (and LIS)  PIS (presence of non-linear effects) efficiency

2) Puller optimization -

—— =

Tested with a reduction of 40% of emittance
(e=6mmmm mrad @ 25 kV)

New configuration

Old configuration

CO_lons Numerical Density {240/240)

CO_lons Numerical Density (142/142)

1e+012 501e+014 16+015 16+012 S5.0°s+014 s+015
[ B ] | P— |
Main goal: PIS emittance comparable with SIS without losing in efficiency
-E-fE-S-‘, Cathi Meeting Sept ‘14 WG-05
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MNFM . Front End: design for On-line version 35 SPES®

Off-line FE On-line FE

SPES
== Cathi Meeting Sept ‘14 WG-05
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MY Front End: Planning for damage test s/ \
Preliminary program of Italian collaboration: SPES, LENA, INFNPV, UNIBS

1. Compilation of materials of interest for the SPES project to be rad-hard tested,;
-> working in progress

2. Evaluation by MCNPX, FLUKA codes of the radiation fields and cumulated dose
expected on the critical components inside the ISOL bunker -> working in progress

3. Characterization of the obtainable radiation fields in the TRIGA Mark Il in order
to reproduce as close as possible the expected inside the SPES bunker. -> early
2015

4. Planning of irradiation campaigns at L.E.N.A. reactor on sample of SPES critical
materials. . -> early 2015

5. Tests on irradiated samples physical and operational properties of materials
corresponding to different levels of irradiated dose; . -> late 2015

6. Post-irradiation study of irradiated samples in order to evaluate the radiation
damage (mainly for polymers). . -> late 2015

Possibility to extend the collaboration with external partners (Is fully welcome!)
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Conclusions: the collaboration network...

ITHEMBA

RISP-KOREA

ORNL- HRIBF
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CERN- ISOLDE : INFN- Pavia
INFN- Milano
GANIL-SPIRAL 2 | s F S u 1 INFN- Bologna
Exotic Beam "y INFN- LNS
ORSAY-ALTO| - - /
INFN- Padova
|
UNISI UNIPV UNIPD UNITN
DSF
DEI DIM || DSC || DEI DIM
[
CONTROLS
LASER ION SOURCES || MATERIALS HANDLING
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and finally..
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Thanks for your attention!
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