MAN (“H]EHEER

ity

The Universit
of Manchester

UNIVERSITY OF
GOTHENBURG

GANDALPH @ CRIS

S. Rothe on behalf of

CRIS collaboration
ISCC 2018

.....
.......
.......

Established by the European Commission

FNPMLS



The ionization potential of astatine
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Measurement of the first ionization potential
of astatine by laser ionization spectroscopy

5. Ruthe1'2, AL ﬁndreye«rlq‘iﬁ. 5. Antalir_?, A Bnrschevaky&g. L Cappnni4'5, T.E. Cucalin&l, H. De Wittem,
E. Eliav!!, D.V. Fedorov'?, V.N. Fedosseev!, D.A. Fink!13, S. Fritzsche!4137 | Ghysmrm. M. Huysem. M. Imail!?,

LI\IJ_TU LS A U'J

10.4513

Ll\

. Kaldur”, Yuri Kudr‘yavtsevm, L. Kﬁater13, LEWV. Lane4'5, L Lasaenw, V. Liberati4-5, kLML Lynch"-z':', B.A. Marsh‘, )
K. Nishio®, D. Pauwels'®, V. Pershina'®, L. F’Dpescum. T.J. Procter?®, D. Radulov'®, S. Raeder?'®, M.M. Rajabalim,
E. Rapisarda'®, R.E. Rossel?, K. Sandhu®?, M.D. Seliverstov! 431210 A pq. qu':'rdin]. F. Wan den Berghm,

P. Van Duppenm. M. ‘u’enhartm, Y. Wakaba}rashiﬁ‘ & K.D.A. Wendt2

IP (At) = 9.31751(8) eV

85 7P,

At

Astatine
(210)

5
[Hgl6p
9.31751

117




The electron affinity of astatine

H expt.
Cl ® 4c+CCSD(T)+breit+QED
F B A MCDF+empirical
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* No experimental value for EA(At) yet

* Scattering of all theoretical
predictions and extrapolations ~1eV
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GANDALPH @ GLM
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Adlainy ! Laser photodetachment of radioactive 128I-
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The Method: Collinear laser photodetachment

negative ion detection (FC) 4\5/{ neutral atom detection
colllmators

(anti) collinear
negative ion beam E g &unable laser beam

coated glass plate

@ negative ions * photo-electrons deﬂector electron multiplier
® neutral atoms ® secondary electrons
GANDALPH

Deflector ~ Steering box
Gothenburg ANion plates

Detector for Affinity
measurements by Laser
PHotodetachment

"Neutral particle
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Future of GANDALPH

* GANDALPH@GLM requires negative ions from ISOLDE target.
* Limits available beams mostly to halogens and chalcogens.

* Polonium unlikely to obtain from MK4

* Double charge exchange
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FiG. 2. — Metal vapour charge-exchange cell.

(CRIS) Charge exchange cell

X', X, X°

Fraction of X- (%)

100

50

L]
(=]
T

S
T

Ll
T

o
wn

0.2

wm
I T T

T

T T T T

Au(2.3) Na TARGET
Ctl,3}\\\\_‘\

0(15)

Fe(0.25)
Be(0.24)

Li{0.62)

Na (0.55) 2

Ca

1 L ] 1 1 1 1.

20 30 40 50 60 70 BO

Beam energy (keV)

J. Heinemeier, P. Tykesson. Production of negative heavy ion beams by charge exchange
in metal vapour. Revue de Physique Appliquee, 1977, 12 (10), pp.1471-1475.
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Proposal: Platform above CRIS

Disclaimer: Very preliminary drawing to highlight
concept.



Motivation

Create required space to integrate Gandalph and CRIS.

Allow HV services and power to better organized and more
accessible (improved safety)

Address laser stability and safety considerations.

Address current safety issues associated with ladder access to
gangway above COLLAPS and CRIS.

Increase experimental space in hall



Approach

Design will require consultation with fixed experiments in the
hall so that this doesn’t negatively effect their operation.

Consideration for crane access, vibrational stability and
impact.

Design effort followed by cost estimation and funding
requests.

Installation during the second half of LS2



