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The Target and ion Source Development (TISD) team
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Providing a large choice of intense and pure radioactive beams

Constant development is required to keep ISOLDE at the forefront of RIB facilities
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Overview 2018
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Overview APR-JUN 2018 ...

12 targets retrieved from ISR

Cibles
#513
#534
#619
#620
#629M
#621M
#541
#565
#577
#599
#618
#596

Matériau Operation 2018
MWCNT-VD5 Tested in April
Sn used in April
Pb-VD5 #577 backup
LaC-Ta #640 backup
Used at MEDICIS
Used at MEDICIS
UC-vD7 #659 backup
Ta-W #655 backup
Pb-VD5 #619 backup
Ti-Foils used in May
Uc-n used in May
CaO-VD Not scheduled

21 targets used / tested at offline
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Units for development

11 Units irradiated at ISOLDE
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LIST - 34 mm
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Target #6006 -> #6350

MWCNT for 8BF2 beams at IDS

« 2017: #606 Target could not be delivered, #513 was used
* No infrastructure available to handle C nano tubes

« Decided to recuperate charge from #606 for #650

» Disassembly: transferline found clogged with AlF

« Target outgassed to remove contaminants

» Found macroscopic amount of Aluminum in transfer line

» Successfully used #650 for IDS run
« Factor 10 yield increase compared to #513
- > #650 rescheduled for HIE ISOLDE
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LISTv 1.0

HFS studies of polonium / supression of francium (1IS456, September 2012)

m Bundesministerium
fiir Bildung
und Forschung

Isobaric suppression > 1000, efficiency loss = 50

On-line implementation and first operation of the Laser lon Source and Trap at
ISOLDE/CERN, D. Fink et al., NIMB 344, 83-95 (2015)

In-Source Laser Spectroscopy with the Laser lon Source and Trap: First Direct Study of
the Ground-State Properties 217.219Pg, D. Fink et al., PRX 5, 011018 (2015)
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LIST v 2.0 Upgraded 2018 LIST laser ion source for
. INTC-P-459: Measurement of the super-allowed branching ratio of 22Mg

» Laser ionization of Mg - suppression of surface ionized Na contamination

532 nm
18796.992 cm’!

Compact isolator design:
Narrow spacing to atomizer

552.994 nm B 532 nm
18083.378 cm 18796.992 cm™!
A=1.39e+07 s}

X
Dual repeller:
lon and electron I
suppression et A
Adapted length: ™
Reduced deposition and compatibility to | B
: additional purification techniques Mg Al
» Operation analog to 2012 S——

» 1 unit available, 2 more machined at JGU workshop right now
» Robot handling tests with mock up unit in shutdown
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|deal opportunity for Al yield checks




RESULTS 34mm ,short” LIST (LIST 2.0) — Off-line tests

Measured neutral particle density Characterization at ISOLDE off-line separator on 1°2Sm
on central axis in LIST volume: With 1 laser 2 step resonant ionization scheme:
2000 ,
@ * f ﬂ |
%1500 107°— LIST mode 3
g 5
=1000 f
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o —_ —
S 500 o <
o |5 1]
Orﬂ“""'m el g 10 = ]
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Distance to repeller 2 (mm) S .l \I”’Wbm
‘nllllllL!' 2 1072
. . . - — Sm, optimized on IG R
Derived design (compatible to ToF-LIS - ’ o
9 ( i P ) 107 — Sm, optimized on LIST JH‘LHH [WH
145 | { ]
107 :

~100 -50 0 50
Repeller Voltage

v' Contaminant Suppression Factor > 1000
X Laser lon Loss Factor 200 — 300

Ta hot cavity

Repeller 1

Repeller 2 - : .
ePeTEt | e Reduced efficiency in LIST mode or enhanced transmission in ion
T guide mode? = To be evaluated via absolute efficiency measurements
34mm For 1S614: Stay safe with “standard” 90mm LIST -> #660
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Results: 90mm ,standard” LIST /w 2

lon Current (A)

e
100

= /;’(J;’f_,-rf"
107" ;”"'_:JJJ

- _ 24Mg laser ions, RF 1V

— 23Na surface ions, RF 1V \‘\,,-L._qu

10_12? _ 24Mg laser ions, RF 4V 1‘ i

| — 23Na surface ions, RF 4V ‘ 1
1071 L .
10"47 7

107°

-100 -50 0 50
Repeller Voltage

Initially enigmatic behavior @ ISOLDE:

Complete suppression of all 22Na ions at certain RF amplitude,
while Mg transmitted in both modes

repeller electrodes @ ISOLDE

107 :
10-10:_ ]
€10'11 - 5
b= E 1
L 1 1
3 | ‘. :
c 10712 ‘I‘ 4
] F . 1
- — 24Mg laser ions g 1
10_13’ — 23Na surface ions 1 |
10714 | ,‘rl | - J7 N
-100 -50 0 50

. . Repeller Voltage
After intervention:

« 24Mg laser ion loss factor ~ 20-30 (as seen off-line)
* Required repeller voltage slighlty reduced

24I\/Ig laser ion loss factor ~ 80 :------------------------------------:
Contaminant suppression requires : Final on-line characteristics with SiC target: I
None of these features seen in off-line tests before I : 1 I
1 ° Suppression factor 1E6 measured for <'Na :
‘ : « Laser ion loss factor of 27 on %?Mg :
Intervention: i * No 2°Na seen in IS614 detectors :
decoupling target and retuning RF circuit box 1 ¢ Factor ~20 less yield on 2°Mg compared to database :
I------------------------------------l
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Ongoing developments

ToF-LIS: Field-free drift volume ( = LIST)
Square wave RF confinement by MHz switching:

« Abolition of RF box attached to target unit
« Easy control of symmetricity, amplitude, offset
« Supply to source via multipin?

T, > T,: Short ion bunch
T,: lon production after adapted drift

e i —
— R T g — ®
3 5] —RF &g_nal 15 . . - :‘
o 4o Charging current | <
s | e % O [ e |
% E 20 J : — 0.5 z
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5 S 0] | o In-situ heating current switching:
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8 404 : 4 [
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Optional LIST
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Perpendicular laser irradiation: ‘é\
Doppler-free spectroscopy and RIB production




#570 GANDALPH negative lon source (GANDIS)

=

« Goal: off-line testing of photodetachment
setup

* lon extraction via negative source
potential

» Electrical Isolation of the source from
the base avoids faraday cage

» external heating required
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lon source simulations:VSim software xTECH_)v
L

SIMULATIONS EMPOWERING YOUR INNOVATIONS

- 15t step: Validation of hot cavity ion
source model

e collaboration with SCK CEN

« Simulation of kinetics and
electromagnetic interaction of
particles via PIC code

- Dedicated workstation and VSIM license * electron emission measurements
has been purchased performed at CERN-ISOLDE
. Temperature (Celsius)
PY 6 Core @ 3.GGHZ (OﬂgOlng) 2.5)(101;12?' . 11;::’8('3 12I27 . 12I77 . 13I27 . 13ITT . 14l27 . 1477
R 64GB RAM poor | — Richardson law fit

1.5x10° |

NVIDIA Quadro K2200
256GB SSD+ 3TB SATA

Vsim workshop @ EMIS2018
Temperature parabola fit (K)
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P2n COnve rter Converter very close to uranium

carbide — high neutron flux!

W converter

* J15 mm (12 mm -
standard)

 Sliced to mitigate
thermal shocks

* Operated at 2000 °C

Graphite container

Avoid proton
scattering

Thermal Shielding

 Sigratherm® -
“graphite foam”

« 0.2 g/cm3

* Low thermal
conductivity
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P2n Converter

Proton Fluence
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p2n Challenges: beam heating

ANSYS]
' 700 A (2 kW) target heating ANSYS R18.2|

= 850 A (2.5 kW) without | eam Thermoelectrical ~ Academic.
» /M to reach the same temgpl. _simulations + beams 1 2(8§

" | ; power depositian

-

2150 °C have been
reached in the target

First spallation source to
be operated at +2000 °C

File: p2nId43l
File: Simplified geometry

A A A
(C\E/RWE\ | N h’l‘l‘lﬁ
S Promed

SPES
e J.P.Ramos
exotic beams for science




Yleld Data-base A new application for fast yield insertion

Status and new developments - Yields of this year all entered in database
- Web interface needs minor adjustments to avoid
Summer student (Andreas Molander) working on: confusion

- Presentation of in-target yields for all ISOLDE target materials

- Extended search functions in the database Issues to tackle
- Yield predictions / extrapolations - Reliability of CERN webserver not yet fully satisfactory

- Integration of Infor-Data

Yields by Garmma Measurement
_ YIELD_ID (3050 Calculation
-
Isotope [Br |v 72 v Halflife |78.6s24 |~| |86 s Average Counts 2.07E+04
i Background [}
Protons Settings
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Developrment Version Delay 10 ms
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Yields by - M At Transport Delete Gamma Data close
Element S5 SZ8 529 S30 S81 S8 2 S83 S84 Target type U Carbide Transmisstion 100| % Record: M < [Tof3 | » M ¥ o Filter | [Search
10 t 543 733 208 148 208 65 % 67 % ionsource type surface Cawity Tantalu
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In-target | veinis 2o |DEGSIRGRRRABAN - | 5o urce [Vield checes =] Total Curren] B4 Comment v Source EfT. 5 Protons taken User [ofeman
production Vk 24 N% 25 Bﬁ_fg 26 Bﬁ_fg 27 I\@ 28 I\@ 29 I\@ 30 w 31 Ng 32 Isotope  |Cu |v|| 75 ~| Halflife 122453 ~| Yield| 1.39E+03| |Beta tethod beta |+ Comment |laser on-off Sideband
69 % o0% 38 1486 118 2 4% 12% 226 156 Line 2036 °C | Target 2024°C | Converter Yes|w| Supplied Gas Seperator Mass 75 Separator |GPS |w| Transmission 95/% Laser [on v| DATE A
TgoQ iooo 1101 0d458m (RO0915h 130s 313ms 2532ms 86 ms
ABRABLA [ | n | i | m| T S B T —
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TISD @ ISOLDE, 2018
(in order of appearance)

Dedicated TISD
* RILIS offline work Q1-Q2

e LIST 2.0 Q2
« M(CO)x formation @ MEDICIS irradiation point Q2-Q3
* p2n converter prototype test Q3-Q4

LIEBE online Q4

Opportunistic TISD
« Siyields Q2-Q4 Planned for #658

* RILIS 2photon online Q1-Q4 } Offline tests required, ongoing

« VADLIS 1.5 online use Q2-Q4
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Thanks to the TISD and RILIS teams
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