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The ion sources in the CERN-ISOLDE [1] target
units are the interface between the isotopes pro-
duced by nuclear reactions and the physics exper-
iments.

Target production and development are currently
sharing the same infrastructure, thus creating a
bottleneck. A second off-line mass separator dedi-
cated to development is currently being commis-
sioned. One part of this new facility is the Ion
Source Development Test Stand, presented here.

New low work-function materials

New compounds have been tested in order to im-
prove the ionization efficiency for elements with
low electron affinity (EA < 2.3eV).
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e Strontium vanadate SrVO; is a candidate
with expected work function < 2eV [7].

 Samples have been produced in-house from
SrCO; and V,05 under different conditions.

e FElectron emission has been investigated at
the new test stand and is compared to LaBg.
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The test stand

The ion source test stand is an
upgrade of the calibration stand
used for ISOLDE production tar-
gets with added features:

* Jon extraction. Optics were
simulated using CST Studio.

e Jon beam detection via Fara-
day cup and pA meter.

* A residual gas analyzer de-
tects degradation of materi-
als during long-term tests.

Ion source developments

* The NI-LabVIEW measure-
ment and control system,
based on [2] allows flexible
and fast development of au-
tomated test routines.
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The VADLIS ion source aims at
efficient resonance laser ioniza-
tion withing a FEBIAD type ion
source [3]

The LIST (laser ion source and
trap) [4] suppresses surface ion-
ized contaminants and transports
laser ionized species using an
RFQ.

Exotic materials like glassy car-
bon (SIGRADUR®) can be used to
suppress contamination by short-
ening the extracted laser ion
bunch in conjunction with fast
beam gating techniques. [5]
Negative surface ion source de-
velopment has been relaunched to
satisfy the demand for negative
ion beams. The electron affinity of
128] has been measured [6] using
laser photodetachment.

LIST

surface ion repeller

RFQ

ion guide

SIGRADUR source

tensioning screw s~

support, back ~ ~ locking nut

NN\ —

suspension ./ E5E
A\ N\
tube

hot cavity - disk insert, front

Next steps

e Integrate the ion source test
stand to Oftline-2.

e Add mass selectivity and
single ion detection.

* Investigate long-term oper-
ation of the standard ion
sources under extreme con-
ditions.
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* Determine integrated effi-
ciency and failure modes.

e Perform material com-
patibility tests for the
SIGRADUR source.

e Development of polarity
switching (Hz to kHz) of
the line heating.

[1] Catherall, R. et al. The ISOLDE facility. J. Phys. G: 44, 094002

(2017).

[2] Rossel, R. et al. Data acquisition remote control and equip-
ment monitoring for ISOLDE RILIS. Nucl. Instrum. Meth. B

317, 557-560 (2013).

[3] Goodacre, T. D. et al.

Blurring the boundaries between ion

sources: The application of the rilis inside a febiad type ion

source at isolde. NIM B 376, 39 — 45 (2016).

[4] Fink, D. A. et al. In-source laser spectroscopy with the laser

ion source and trap: First direct study of the ground-state
properties of 217:219Po, Phys. Rev. X 5,011018 (2015).

[5] Rothe, S. et al. Advances in surface ion suppression from
RILIS: Towards the time-of-flight laser ion source (ToF-LIS).
NIM B. 376, 86 (2016).

[6] Rothe, S. et al. Laser photodetachment of radioactive 1281,
. Phys. G 44, 104003 (2017).

[7] Jacobs, R., et al. Strontium vanadate: An ultra-low work func-

tion electron emission material. In 2015 IEEE International Vac-
uum Electronics Conference (IVEC), 1-2 (2015).



