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Physics at ISAC

Symmetry Studies
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Driver: H- Cyclotron
Operatein CW mode
Proton Energy : 500 MeV

Target station used modular
approach that per mitsto operate
at 100 pyA.

® Target changein a hot-cell using
manipulator.

e Minimization of the waste
material.
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™™ 1SOL Target Development

Refractory Folls Composite Carbide Folls

e Target used at | SAC,
refractory metals, Ta, Nb, ...

e Foilsof thin layers of
refractory carbides (SIC,
TIC, ZrC, LaC2 - 0.1 mm
thick) deposited on flexible
exfoliated graphite sheet

Tantalum Container
20 cm long

Development of the 20 mm Diameter

composite foil technique has
allowed carbide target
operation with up to 100

LLA proton beam.
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® To dissipate the power for the composite carbide target we
developed a new technique. Using a slip cast method, the
carbide target material i1s bounded onto an exfoliated
graphite foil(0,13 mm thick).

® The target is then cut out of the cast and inserted into the
Tantalum target container.

e e T
e o T S T e s

Slip cast onto exfoliated graphite Electron Scan of the LaC; after slip cast and
foil (0.13 mm thick) sintering at 1600 °C.
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HPT development

® Even though the ISAC facility has been designed for 100 nA,
at the beginning (1998) it was not possible to operate the
target with more than 1-3 pA.

® |n 1999 a NDb foil target was operated with 10 nA.

® |n 2000 both the Ta and Nb target were operated with 20 uA,
and a SIC made from pressed powder into pellets was
operated with 10 pA.

® |n 2001 the proton beam intensity was raised to 40 uA on Ta
and SiC/graphite composite target. This was obtained by
removing all the thermal heat shield around the target and
by reducing the target heating, while maintaining the target
central temperature at the same value.
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| SAC Target

Transfer Tube
Heater Connectors llonizer

Initial Design
can only
dissipate

4-7 KW in the

tar get.

¢ A FORILLE T IR

e \With thistarget design we can go as high as 40 UA.
e To go beyond thislimit we have to add more effective cooling.
e\\We developed our own radiative cooling target by adding finsto
thetantalum target container.
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High Power Tar get
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lmprovethe
cooling by adding
finsonto the

tar get container.
Emissivity: 0,92.

We demonstrated that
a target equipped with
fins can dissipate up to
18 kW using electron
bombardment .
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Contrary to other
designs we can use any
target material,
refractory metalsor
composite carbides or
oxides, insidethe Ta
tar get container.

We demonstrated the
operation of our HPT
at 100pA level for a 500
MeV proton beam. ¢

P. Bricault et al., EMIS X1V, Nucl. I nstr. M eth.
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" Non-Linear Yield vs ®

"1 Yield
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AL charge radius

Nuclear Charge Radius of Lithium-11 3
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Figure 3. Root-mean-square nuclear charge radii of the lithium isotopes: - - -e- - - this

work, ---0--- ab-initio no-Core Shell Model [9], --- ¢ .-+ Large-Basis Shell Model
8], -+ A--- Greens-Function Monte-Carlo Model [10, 11], ---V--- (V) Stochastic
Variational Multi-Cluster Model [12, 13], --- @ - -+ Fermionic Molecular Dynamics
Model [14], - - - o - -+ Dynamic Correlation Model [15].

Nuclear Charge Radii of 9,11L: The Influence of Halo Neutrons

R. Sanchez, W. Nortershauser, G. Ewald, D. Albers, J. Behr, P. Bricault, B. A. Bushaw, A. Dax, J. Dilling, M. Dombsky, G. W. F. Drake, S. Goétte, R.
Kirchner, H.-J. Kluge, Th. Kuhl, J. Lassen, C. D. P. Levy, M. R. Pearson, E. J. Prime, V. Ryjkov, A. Wojtaszek, Z.-C. Yan, and C. Zimmermann
Physical Review Letters 96, 033002 (2006)
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http://dx.doi.org/10.1103/PhysRevLett.96.033002
http://dx.doi.org/10.1103/PhysRevLett.96.033002

MAYA at TRIUMFE

The p(*!L1,t)°Lireaction H. Savajols (GANIL) & I. Tanihata (ANL)

e The most sensitive tool to probe neutron correlation

e TRIUME is the only facility in the world capable of studying this
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Precision Branching Ratio Measurement for the Superallowed * Emitter 5°Ga and Isospin-Symmetry-Breaking Corrections in A62

Nuclei
B. Hyland,* C. E. Svensson,* G. C. Ball,2 J. R. Leslie,® T. Achtzehn,? D. Albers,? C. Andreoiu,! P. Bricault,? R. Churchman,? D. Cross,* M. Dombsky,? P. Finlay,* P. E. Garrett,»2 C.

Geppert,® G. F. Grinyer,! G. Hackman,? V. Hanemaayer,? J. Lassen,? J. P. Lavoie,® D. Melconian,>* A. C. Morton,? C. J. Pearson,? M. R. Pearson,? A. A. Phillips,* M. A. Schumaker,* M.
B. Smith,2 I. S. Towner,? J. J. Valiente-Doboén,* K. Wendt,®> and E. F. Zganjar’, Phys. Rev. Lett. 97, 102501 (2006)
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lon Sources Development

e The requirement for an ISOL ion source diverge from to a
certain degree from the ones for an off-line ion source;

e Because the production rate is somehow limited, We need
highly efficient ion source,

e |onization efficiency most be independent of the pressure
fluctuation,

e lon source free of instabilities in order to prevent reduction
of the mass resolving power,

e Has to operate Iin high radiation field and at high

temperature to avoid condensable element to stick on the
walls,

e Maintenance free and long life-time,
e Small size to avoid large nuclear waste inventory.
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RIB Development

lon Source Development at ISAC

Alkali metals Halogens 2 He
. Alkaline earth metals Noble gases 4.00260
1 2 ¢ 14 Y 15 Y 16 Y 17
. Transition metals Lanthanides
3 Li ] N > F|"™ Ne
Other metals Actinides
6.941 18.9984 20.1797
2 Lithium . Other non-metals Fluorine Neon
1 Na Symbol in white: element has no stable nuclides 7 CI e Ar
22.9898 35453 39.948
3 |_sodium H:RN-B- B - B:E-°B Chiorine | Argon
19 K 21 SC 22 TI 23 V 24 Cr 25 Mn 26 Fe 27 CO 28 NI 29 Cu 35 Br 36 Kr
39.0983 44,9559 47.867 50.9415 51.9961 54.938 55.845 58.9332 58.6934 63.546 79.904 83.798
4 Potassium Scandium | Titanium | Vanadium| Chromium| Manganesq Iron Cobalt Nickel Copper Bromine Krypton
37 Rb 39 Y[4 Zrl# Nb 2 Mol* 44 RU 45 Rh 46 Pd 47 Ag 53 |54 Xe
85.4678 88.9059 91.224 92.9064 95.94 [98] 101.07 102.9055 106.42 107.8682 126.9045 131.293
5 Rubidium Yttrium Zirconium| Niobium | Molybdenunp Technetiunf Ruthenium| Rhodium | Palladium Silver lodine Xenon
55 CS 57-71 . 72 Hf 73 Ta 74 W 75 Re 76 OS 77 Ir 78 Pt 79 Au Po 85 86
132.90545 La - L u 178.49 180.9479 183.84 186.207 190.23 192.217 195.078 196.96655 [210] [222]
Cesium Hafnium Tantalum | Tungsten Rhenium |  Osmium Iridium Platinum Gold Astatine Radon
6
87 104 105 106 107 108 109 110 m
[223] Ac-Lr | BFEN 1262 12661 1264] 1277 1268] 281] 272
7 Francium Rutherfordiupn Dubnium | Seaborgium| Bohrium | Hassium | Meitnerium| Darmstadtiurp Unununiu

*| 57 La 58 Ce 59 pr 60 N 61 6ZSm 63 EU 64 Gd 65 Tb 66 Dy 67 HO 68 Er 69Tm 70 Yb 71 LU

138.9055 140.116 140.9077 144.24 [145] 150.36 151.964 157.25 158.9253 162.50 164.9303 167.259 168.9342 173.04 174.967
Lanthanun| Cerium | Praseodymiup Neodymiunp Promethiunp Samarium | Europium| Gadoliniu Terbium | Dysprosiu Holmium Erbium Thulium Ytterbium| Lutetium
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| aser |on Source

Advantage in RIB production using Resonant lonization LIS
Resonant Laser lon Source (RLIS) -> element selective
-> |sobar free beams

m A N
R=~<-=7 -

Isotopic chain

Desired nuclel

Isobar chain

To separateisobarsfor different massregion;
A~ 60=>R =20000 to 25 000 at |east!
A ~120=>R = 30000 to 60 000 at |least! 17
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E (eV)

Resonant Laser 1on Source

Principle of the Resonance Laser lon Source (RLIS) @ |_aser requirements

1) Resonant 2) Two resonant  3) Three resonant 4) One resonant

steps and populating steps and one steps to Rydberg  step and to continuum @
an auto-ionization non resonant step. level and Field non resonant

level. ionization. ionization.

Lasers located 25 m away

Laser must be applicable to a wide range
of elements

For selectivity at least two resonant steps
are required and third one is even better.

High repetition rate to ensure that the
atom sees at least one laser pulse while
traveling inside the transfer tube.

Need to focus the laser beams into a 3 mm
diameter hole, ~ 25 m away

e Good laser beams quality is required.
e L arge optics elements.

Need to synchronize the laser pulse such
they arrive at the same time inside the
transfer tube.

18
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® \We built our Ti:Sa laser using

U. Mainz deS|gn. J.H. Yi et al, Japanese
Journal of Applied Physics Part 1, Vol 42, Issue 8, p.

5066-5070 (2003)

e \\Ve simplify the design to make |
fabrication more cost effective

using CNC machining.
® |mprove cooling, better
thermal stability
® \\Ve upgrade the laser system by
double side pumping.
® More than double the output
POWEer.

»”® Thelaser roomis
located just above
the mass separator.
L~25m

Pierre Bricault, TRIUMF, EURI'SOL User Group Workshop, Florence, 1taly, 14-18 Jan. 2008



|_aser lon Source

8A 18

' H 2 He
drogen | 2A 2 TRILIS on-line beams delivered 12/06 3A 13 4A 14 SA 15 6A 16 7A 17| serum
: Lil* Be tested TiSa laser excitation schemes s Ble Cl* NI* Ol* F|'"™ Ne
(from TiSa Network: Mainz, TRIUMF, ORNL, JYFL)
La™um wlum Baran Caroon N treagen Oeyygen Fluctine Necn
1 Nal'? Mg r 3B . 13 Al 4 Gjle plie S C' e Ar
Sodium Nagnesum 38 3 48 4 68 5 68 (3] 78 7 & 5 10 ]8 11 28 12 | Aumioum Slicon Fhosohoeus Subu Criodine ArQon
o K[®@al" sc[= Ti[» v[* cr[EMnlE el col Nl Cu» zn[* Gal# Ge|> As|* Se|* Br|* ki
Posasdum | Cakum Teanum Varadiam| Chromumpisangan ron Coban Nickod Copper n: Galiue | Gemeanium Arsenic Seenum Bromine Krypton
37 Rb 38 Sf 40 Zl’ 41 Nb.u MO 43 TC a4 RU 45 Rh 46 Pd ar Agl 48 Cd 49 |n 50 Sn 51 S 52 Te 53 | 54 Xe
Rubkdum SQrartum ' Jreenium Niobiom INehbd ey Wmm Autherium Ahodum Paladum Siser Cadmium ndium Tn Antimony Tl hrum kKSioe Xenan
= Cs|*™ Bal’ 7 Hf{” Ta|™ W|” Re|”™ Os|” Ir|®™ Pt|™ Au|®™ Hg® TI|® Pb|* Bi|* Po[* At|* Rn
Legum Karium Mafrium Tantabume ungsten =hesum Osmium kExium m old Nercury “halium Lead Bimuth L';li‘:;::}_.m Alv;gv:Jrv- -l‘s"t"i'
87 Fr 80 Ra 104 Rf 105 Db 106 Sg 107 Bh ICGH lC'?Mt 110 DS m Rg 12 113 2] 15
[(223] [22€] [261) |262) [25€] [264] [277] |2¢8] [381] 1272] [285] 1J84] (289 (283]
Frandius fagium Wwihedosciug  Dubeium [Seabargium Barrum Hasium | Meinerum :u‘nr;r.‘u:hu"f;;w-u.u‘u’ Uranbiam
7 La|s Ce| Pr|[* Nd|*Pm|=Sm|* Eu|®Gd|* Th|* Dy|* Ho|®* Er [*Tm|®¥b| " Lu
Larenanumg  Carum  Praseodymung Neodymium F‘ln;u[":lsf{ um] Samarum | Ewopium PGadolniesl Terbiom |Dysorotium | Halmum Erium Thulum meum|  Lutetum
8 Ac|o Thi® Pal Ul2 Np|* Pu s Aml*2Cml ¥ Bk | Cf % Eg [10Fm|@ Md 1z No| 102 Lr
[227] 2320381 3310359 2380789 [237] [244] [243] [247] [247) [25)] 1352) [257] [2538] 1359) [263]
Actinum Thoedum  [Protacsniam Jranum [Neptuniam | PRSSSIUM] Arveicum Curum Sarkelum | Calfomiuml Eingeinium | Farmium Mandelevun] Nobetum Lawrencium
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RIB Development

lon Source Development at ISAC

Alkali metals Halogens 2 He
. Alkaline earth metals Noble gases 4.00260
1 2 ¢ 14 Y 15 Y 16 Y 17
. Transition metals Lanthanides
3 Li ] N > F|"™ Ne
Other metals Actinides
6.941 18.9984 20.1797
2 Lithium . Other non-metals Fluorine Neon
1 Na Symbol in white: element has no stable nuclides 7 CI e Ar
22.9898 35453 39.948
3 |_sodium H:RN-B- B - B:E-°B Chiorine | Argon
19 K 21 SC 22 TI 23 V 24 Cr 25 Mn 26 Fe 27 CO 28 NI 29 Cu 35 Br 36 Kr
39.0983 44,9559 47.867 50.9415 51.9961 54.938 55.845 58.9332 58.6934 63.546 79.904 83.798
4 Potassium Scandium | Titanium | Vanadium| Chromium| Manganesq Iron Cobalt Nickel Copper Bromine Krypton
37 Rb 39 Y[4 Zrl# Nb 2 Mol* 44 RU 45 Rh 46 Pd 47 Ag 53 |54 Xe
85.4678 88.9059 91.224 92.9064 95.94 [98] 101.07 102.9055 106.42 107.8682 126.9045 131.293
5 Rubidium Yttrium Zirconium| Niobium | Molybdenunp Technetiunf Ruthenium| Rhodium | Palladium Silver lodine Xenon
55 CS 57-71 . 72 Hf 73 Ta 74 W 75 Re 76 OS 77 Ir 78 Pt 79 Au Po 85 86
132.90545 La - L u 178.49 180.9479 183.84 186.207 190.23 192.217 195.078 196.96655 [210] [222]
Cesium Hafnium Tantalum | Tungsten Rhenium |  Osmium Iridium Platinum Gold Astatine Radon
6
87 104 105 106 107 108 109 110 m
[223] Ac-Lr | BFEN 1262 12661 1264] 1277 1268] 281] 272
7 Francium Rutherfordiupn Dubnium | Seaborgium| Bohrium | Hassium | Meitnerium| Darmstadtiurp Unununiu

*| 57 La 58 Ce 59 pr 60 N 61 6ZSm 63 EU 64 Gd 65 Tb 66 Dy 67 HO 68 Er 69Tm 70 Yb 71 LU

138.9055 140.116 140.9077 144.24 [145] 150.36 151.964 157.25 158.9253 162.50 164.9303 167.259 168.9342 173.04 174.967
Lanthanun| Cerium | Praseodymiup Neodymiunp Promethiunp Samarium | Europium| Gadoliniu Terbium | Dysprosiu Holmium Erbium Thulium Ytterbium| Lutetium
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FEBIAD invented by
R. Kirchner and E. Roeckl, Nucl.
Instr. and Method 133 (1976) 187-204.

Our FEBIAD uses similar scheme as et ‘;7—‘1.;
). =

developed by S. Sundell and H. Ravn, ﬁ =y

NIM, B70 (1992), 160 \ .\%?:T:i?wﬁ~

FEBIAD-MK-XI

ew extraction system

—— [,
[ A

ﬁﬁjﬁlollqw cathode _| ||

High power '}
Target ‘

||
EA, -

|| il 12,7 mm diameter Ta,
) F__J . _

— 1 mm thick
New magnetic
coil; 1200 A-t=> 500 G

Pierre Bricault, TRIUMF, EURI'SOL User Group Workshop, Florence, 1taly, 14-18 Jan. 2008



FEBIAD invented by
R. Kirchner and E. Roeckl, Nucl.
Instr. and Method 133 (1976) 187-204.

Our FEBIAD uses similar scheme as —

developed by S. Sundell and H. Ravn,
NIM, B70 (1992), 160

S
)
i / '_}{"»
iR A et
’ ! ba, ? ’_//:./
{f K { e
7L
AT s
a7 #
A ¢ i
! §3
v
o — . 53,
= -}
BEas 2
4o
s48 11
B
!." a3
BB W )
AVE IR
ik L B
i HF e

The extraction eectrode

° after run.
s New extraction system
— Fresh electrode with new
E— tartget/ion source assembly

» R ) = mh B
e B ault, UMEF, EURISO

New magnetic

coil; 1200 A-t=> 500 G

an. ZUUc

JSer Group vworksnop, Fliorence, italy, 14-



RIB Development

lon Source Development at ISAC

Alkali metals Halogens 2 He
. Alkaline earth metals Noble gases 4.00260
1 2 ¢ 14 Y 15 Y 16 Y 17
. Transition metals Lanthanides
3 Li ] N > F|"™ Ne
Other metals Actinides
6.941 18.9984 20.1797
2 Lithium . Other non-metals Fluorine Neon
1 Na Symbol in white: element has no stable nuclides 7 CI e Ar
22.9898 35453 39.948
3 |_sodium H:RN-B- B - B:E-°B Chiorine | Argon
19 K 21 SC 22 TI 23 V 24 Cr 25 Mn 26 Fe 27 CO 28 NI 29 Cu 35 Br 36 Kr
39.0983 44,9559 47.867 50.9415 51.9961 54.938 55.845 58.9332 58.6934 63.546 79.904 83.798
4 Potassium Scandium | Titanium | Vanadium| Chromium| Manganesq Iron Cobalt Nickel Copper Bromine Krypton
37 Rb 39 Y[4 Zrl# Nb 2 Mol* 44 RU 45 Rh 46 Pd 47 Ag 53 |54 Xe
85.4678 88.9059 91.224 92.9064 95.94 [98] 101.07 102.9055 106.42 107.8682 126.9045 131.293
5 Rubidium Yttrium Zirconium| Niobium | Molybdenunp Technetiunf Ruthenium| Rhodium | Palladium Silver lodine Xenon
55 CS 57-71 . 72 Hf 73 Ta 74 W 75 Re 76 OS 77 Ir 78 Pt 79 Au Po 85 86
132.90545 La - L u 178.49 180.9479 183.84 186.207 190.23 192.217 195.078 196.96655 [210] [222]
Cesium Hafnium Tantalum | Tungsten Rhenium |  Osmium Iridium Platinum Gold Astatine Radon
6
87 104 105 106 107 108 109 110 m
[223] Ac-Lr | BFEN 1262 12661 1264] 1277 1268] 281] 272
7 Francium Rutherfordiupn Dubnium | Seaborgium| Bohrium | Hassium | Meitnerium| Darmstadtiurp Unununiu

*| 57 La 58 Ce 59 pr 60 N 61 6ZSm 63 EU 64 Gd 65 Tb 66 Dy 67 HO 68 Er 69Tm 70 Yb 71 LU

138.9055 140.116 140.9077 144.24 [145] 150.36 151.964 157.25 158.9253 162.50 164.9303 167.259 168.9342 173.04 174.967
Lanthanun| Cerium | Praseodymiup Neodymiunp Promethiunp Samarium | Europium| Gadoliniu Terbium | Dysprosiu Holmium Erbium Thulium Ytterbium| Lutetium
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Electron Cyclotron Resonance
lon Source

TRIUMF ECR-1
Tar get
e Extraction
= —EM Einzel lens
%E ]_
—]] bt
! Magnétic fi 1Sty ibuti
%;h g | IC |&ls‘mbutlon
lel._‘_lu_yll.. /’0 . 0. ....u—u'ﬂ
| @ O

(11101 — = [T
Design of an electron cyclotron resonance ion source for the isotope separator and accelerator at TRIUMF

D. Yuan, K. Jayamanna, M. Dombsky, D. Louie, S. Kadantsev, R. Keitel, T. Kuo, M. McDonald, M. Olivo,
and P. Schmor

Rev. Sci. Instrum. 71, 643 (2000)
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http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=McDonald%2C+M.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=McDonald%2C+M.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true

‘ e Ne lon. Eff. (%) I

Ne lonization efficiency

Nelonization 10 T T
efficiency versusthe
Xeflux injected into
the ECR-1. ;
Gasflux foundtobe &
incompatiblewith &
on-line oper ation. 5
Z

0.01

Recent Results with the 2.45 GHZ ECRIS at
TRIUMF-1SAC.

Bricault, Pierre; Jayamanna, Keerthi; Yuan, | . | L |
Dick He Ling; Olivo, Miguel; Schmor, Paul. 0.001 10: 1 ”’11 ‘ '"12 ‘ '"13 ‘ l14 ' *15 e "
Al P Conference Proceedings, 2005, Vol. 749 10 10 10 10 10 10 10

|ssue 1, p143-146
Xe Flux (p/s)
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New ECR lon Source

- J.J.J.,}.U
B
/

RN
0 002 004 006 008 01 012 014 016 018 02 |

e MISTIC new ECR ion source, Collaboration between GANIL and TRIUMF,
e ECR with longitudinal and radial magnetic confinement.
® Operatesat 3- 6 GHz, N. Lecesne, P. Bricault-TRI-DN-05-23.

27
Pierre Bricault, TRIUMF, EURI'SOL User Group Workshop, Florence, 1taly, 14-18 Jan. 2008



04 *;* ***** ;(,777;777777}77777;7777 Magnetic flux density, norm
1 \ / \
R T
\ ’\ 1 \ \' ' \
,L,,,,,’J,,‘,,,\ fffff 177\777\7777
?03 | ;! “ | "\ | |
w A ooy
c | IR | /] ‘ |
D | ;o | | \ |
0 0.2 —+———r—\——“———\ ————— | SR
5 I S N IO NN A
LL | ;| 1‘ | :r | v
201 -
O A S A NN
(@) B -0 - - - - - = | I 19— - - - - - = 7 =
o] \ // \ \ \ | \ T\\
=20 |- e e e -
\ \ ! \ ! \ \
—  — — — — \****‘*\***L*f ***** [— — — ]
O o R
| | N ]
-0.2 ,L fffff : fffff : fffff 4‘ fffff L ] 0 0.02 0.04 0.06 Ao.?ength 0.1 0412 0.14 016
0 0.05 0.1 0.15 0.2
Axial distance (m) Better electron confinement will
N. Lecesne, P. Bricault-TRI-DN-05-23. yield to better on-line

lonization efficiency
Pierre Bricault, TRIUMF, EURI'SOL User Group Workshop, Florence, 1taly, 14-18 Jan. 2008



POy
L™

Nt

Ta target after receiving
3.2x10%Y protons
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Radiation damage

Target container damage leadsto reduced
yield!
Cannot operatethetarget for long period!
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% 4
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" ISAC Measured RIB

A |
L RIB Yield measured at |SAC ﬁf
http://do-:umentls.triumf.ca/docushare/dSNeb/Get/Document-10962/ISAC-RIB-Listzoeﬁfﬂ;) f o i
82 B JI_'_,J
| i . I W
50 — f _I,H . 1 _}8”
H L 1010
s | f 1107
28 o S i
- i o 105 p/s
T ] g
ar s :gi
L1 l l l 0 .
8 2028 50 82 126 N
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Polarized Beams

- Neutralization Na cdll
- Co-linear laser beams
- He gascell ionizer

- BNMR, high B field (8 T). -
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TITAN
It utilizesan EBIT charge
state booster and a Penning
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TITAN
It utilizesan EBIT charge
state booster and a Penning

trap to measure masswith ¢
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high accuracy of short lived
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TRINAT

ISAC Facility

The TRINAT facility utilizes |

neutral atoms, cooled and
trapped by laser beamsto
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Lo :
® Nuclear astrophysics 3 e
o DRAGON 33 B oo

® DRAGON Detector of Recoils And

Gammas Of Nuclear reactions

‘ Wi ndOWIeSS gaS ¢ Recoil Detectors g:;g:? ':.k : ‘- @E
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® Rejection ~ 101,
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® | arge Si Array
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ISAC Facility
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EXPERIMENTAL

ALLS ® Can combine
— TIGRESS and recoll
mass spectrometer

I 1

Pierre Bricault, TRIUMF, EURI'SOL User Group Workshop, Florence, 1taly, 14-18 Jan. 2008



Future perspectives

e TRIUMF wants to increase the number of experiments at
ISAC.

® Provide two accelerated Radioactive lon Beams at the
simultaneously:

® A second RFQ In parallel with the actual RFQ injector.
o ALow [ SC QWR LINAC to match ISAC-11 SC LINAC

® Proposal for the next 5-YP (2010-2015) to build two new
target stations for:

® up to 400 nA proton beam at 500 MeV; (200 kW),

® 1 MW-class electron driver (20 mA at 50 MeV) for
Uranium photo-fission.
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" Future per spectives

ISAC-II

® Provide more beam to users by

_ _ RFQ’s+
adding two new target stations LINAC

e Use of BL4 can provideupto L
400 YA proton at 500 MeV, 1 |

(200 KW beam on target) ~ TWo New Target
Station -
® Add aSC e-LINAC, 20mA- |
50 MeV, (L MW), L INAC T
_ 3 e - ]
® Second front end for the - |2 Cyclotron -, 1
acceler ator system will allow two B | : E
simultaneous accelerated RIB ;ﬂ‘t'? - =
for physics. = s i s -
| <& s iy ! L
BL 4N extraction port - > B
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Photofission

® neutron _ _
Fission
fragments

® Proposed by W. Diamond and Y. Oganessian /
as a mean to produce Radioactive lon Beam. /\/\/\> ’ > @

® Fission can be induced by photons exciting
the giant dipolar resonance (GDR) of the
nucleus. This process is called photofission.

neutron

e °IKr production rate provides a reference T .

point between Diamond’s estimate and . FlSS|On
meaurements at Alto using LIL (LEPP
Injector Linac at Orsay)

fragments

neutron
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J.T. Caldwell, E.J. Dowdy, B.L. Berman, R.A. Alvarez and P. Meyer, “Giant Resonance for the actinide nuclei:
photoneutron and photofission cross section for 235U, 236U, 238U and 232Th”, Phys. Rev. C, vol.21,April 1980, p.1215. A
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Basic Parameters

Item Value Units
e A500 kW electron beam
Electron energy 50 MeV ..
could produce 1014 fissions/s
Total power 0,5 MW 238 .
: from a #38U target, leading to
Electron current 0,01 Ampere . . ]
COpIouUS neutron-rich ISOtopes.
Target, UC> 50 g/cm?

e \We will utilize the same

target/ion source and remote
m handling technologies in use
— at ISAC

Cooling Circuit

Collimator

Electron Beam

Converter I on Source

RIB to users
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eLINAC

L -band SCRF technology provides cost effective approach to MW-
classfission driver.

Therearecdll, cavity, input coupler, HOM damper, tuner, klystron,
|OT, cryostat and BPM designs all pre-existing — eliminates substantial
R& D & cost.
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Summary

e Development of high power target allow usto operateroutinely at 70-80 pA.

Next year with the new rotating proton beam device we will operate 100 YA.

e A program toequip the TRIUMF-ISAC RIB facility with ion sourcesthat can

efficiently ionize nearly all elementsisunderway
e Resonant Laser lon Sourceisquite advanced,
e New generation of Ti:Sa solid state lasers.

e FEBIAD ion sourceisbeng developed on-line. New design will incorporate
a new radiation hard call.

e ECR (MISTIC) prototypeisready for tests,

| SAC-I1 superconducting LINAC isin the commissioning phase. Wereached
accelerating field gradient larger than the expected one; 7.5 MV/m.

New | SAC-I1 facilities, TIGRESS (y spectrometer) commissioned and
EMM A (recoil mass separator has been funded).

Next 5-year plan proposeto equip | SAC facility with new target stationsto
allow 3 smultaneous RIB to experiments.
45
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® Three Radioactive
lon Beams at the
same time

eOne form BL2A

e Two from BL4N

® Electron for
photo-fission

® proton

Eass Separators
I

Ne‘w Target Staﬁieﬂvs

BL4N proton
(200 kW)

Electron LINAC
~1M
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