Una facility di "medio termine”
per fasci radioattivi
ai Laboratori Nazionali di Legnaro
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ISOL facilities nel mondo

Fascio primario | Potenza Fissioni al
sul secondo
bersaglio
ISOLDE (CERN) protoni 0.4 KW | 1012
1 GeV, 2 pA
HRIBF (USA) protoni 0.4 KW | 10u
40 MeV, 10 pA
TRIUMF(CANADA) | protoni 25 KW
450 MeV, 100 pA
EXCYTE (Catania) | !2C 45AMeV 0.4 KW | Fascio prodotto
13C 45AMeV 18 W 1.5 104 8Li




L Evolution of the ORNL DT Approach J

'- S=20-30 mm, diam 15 mm S=1+1.5 x 7 mm, diam 70 mm
B .

« Total of 1200 hours operation with 10-12 pA of 42 MeV protons
« More than 120 different radioactive beams extracted
« 400 W deposited in target (power density is 97 W/g, as LNL-project)

— ORNL is an ideal test-bench for the LNL multi-slice target
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1-step vs 2-step

1-step: p 40 MeV 200pA on multi-slice direct target (60gr UCx)

2-step: d 40 MeV 5mA on thick 12C converter + UCx target (800 gr)

Release times considered:

In-target production

1-step 2 sec, 2-step 40 sec

1013 fissions/sec

Sn isotopes
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Evaluated beam intensities

Beam evaluated with the following efficiencies
1+ 30%, n+ 5%, acc. 50% = 0.75%
1+ 90%, n+ 12%, acc. 50% = 5.4% Xe, Kr
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L SPES-DirectTarget: Strategic Plan J

40 MeV,
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protons
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the re-
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RIBs.

Its features
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type of Physics
with RIBs at LNL
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SPES-Direct Target
Work Package Structure

Hypothesis: to be defined asap (before fall)
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Organizzazione dei LNL e Servizi

Progetto SPES_DT

Sicurezze e
radioprotezione

Edilizia e servizi
convenzionali

P-Driver e ALPI || BersaglioDi Linee di

-Driver e ersaglioDiretto trasporto

Rivisilonet | Servizio Rivisilonet |
cceleratori Bersaglio cceleratori

Diretto

Servizio Utenti

Servizio
sorgenti

Servizi critici:
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Controlli
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Tecnica

Tecnologie
Specifiche

Sistemi di
controllo

Vuoto

Criogenia

Necessaria una Analisi delle attivita e
una riorganizzazione dei servizi




l Proton Injector: the original layout
I
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Cavity developments going on well,
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-
LTWO options for: 40 MeV, 200 uA with little or no R&D |7

Being compared issues::
4 Beam Species, |, P
B Beam Losses,
Modularity, Possibility of
Upgrade,
Installed electrical P,
Operation 5 MeV
electrical P, Building pulsed, 352 MHz,
Size/Cost, Accelerator Cost, IR et Al
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The Proton Driver

T i

DTL solution SPES RIB TARGET
proton energy 40

rep rate 50 .
peak current 30 -~
pulse length 0.3 b
duty cycle 1.5%

average current 0.45

beam power 18

RF peak power 5

mains power

Alternative solutions under consideration:
superconducting linac 352 MHz or 176 MHz

HH::> Final decision due in September 2006




The TRASCO lon Source TRIPS (built by INFN-LNS)

Solenoids

May 19, 2006

First beam expected in July, 2006

Extraction electrodes
(80 kV) Water cooled

plasma chamber

Nominal current (40 mA) at low emittance (~ 0.1 mm mrad rms)

has been measured (LNS)
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14 Design @ LNL, Engineering and construction @ Industry
Brazing @ CERN, Measured by LNL at the company

r 1999-2002: 2 Modules (R&D TRASCO activity)
i 2004-2007: construction of modules 3+6

s

| = The méasurgment set-up



Preliminary shielding calculation for the driver linac
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ROUGH SHIELDING CALCULATIONS

« L ateral shiekling (90%) of the LIN AC tumnel in the following condifons
bea: protons
Energrs 40 MeV imal
beam|osses 1 W/moontinous

target Iron or copper
DesredRDAE: 0.1 iSw/h

SOURCE TERM({D%) EFFECTIWE SOURCE TERMS

10 Me 12x107 nip 10-" Swipat1 m
20 Mel 4x10-3 nip 107 Swip at 1 m

30 Mel 1.4x107 nip 3x10°7 Suipat 1 m
40 Mel 2 3x102 nip 3x10-7 Swipat 1 m
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L Preparation of ALPI as a RNB Accelerator
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ALPI Upgrade as a RIB Accelerator

- New or displaced HI Injector
- Full set (n.16) of low beta resonators at > 6 MV/

- Further upgrade of medium beta resonators

. EXPERIMENTAL
- Moderate upgrade of the cryogenics system HALLS 1, 2

(back to nominal 7 W/cavity)
- Some quads from 20 to 30 Tm

- New diagnostics (large | and E ranges, RA, sub mm spatial res., few 100 ps,...)

&/Q RNB7 - Cortina d’Ampezzo, July 5, 2006 Y,




Schedule

2006/ 2007 2008( 2009| 2010| 2011| 2012

Target prototypes

Authorization to construction

Facility Design

Building Construction

Completion of driver (1st part-RFQ)
Installation and commissioning of SPES-1
Construction of driver (2nd part-DTL)
Installation and comm. of the full driver
Installation and comm of the target system
Alpi preparation for post acceleration
Installation of RIBs transfer lines and spectrom.

Ansatz:
New TDR October 2006

Green light by the end of 2006

\ m/r} RNB7 - Cortina d’Ampezzo, July 5, 2006
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Energy profile following possible ALPI| Upgrade
(Ansatz: full funding today!)

Year
CRO3
= | Y\V/' Il CR04->CR06
CR07->CR20
238 y28+ 496| 5,21| 584| 597| 6,6 8,64
Energy [MeV/A]"**Xe"** 6,13| 6,39| 7,25| 7,18 7,94 10,27
Energy [MeV/A]|"*2Xe 444 9,1 10,6 11,25 15,1
with HE Stripper
A._Pcryolresonator back to nominalvalue (7W)_ _ _ _ _ _ _ _ _ _ _ ______
2. Low-beta cavities: higher P amplifiers (3 —3.5 MV/m) :
13. Low-beta resonators: CRO3 at 6 MV/m, CR04-CR063.5 -6 MV/Im_ o~ - — - -
4._Further upgrade of medium beta resonators (4.3 »5.5MVv/m) _ _ _ 1 FUNDED ,
smmm
|
________________________________________ |
The resonator upgrades apply as well to ALPI as an RNB reaccelerator
m/;? RNB7 - Cortina d’Ampezzo, July 5, 2006 Y,
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I Outliook f‘ =
SPES was originally motivated by the
appropriateness of ALPI ae W\A@Celerator
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