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R&D on innovative target manufacturing techniques

in the framework of the LARAMED project

to overcome the limits of standard techniques

Spark Plasma Sintering -
Oral presentation by S. Cisternino — h.08:40 Thick targets
for

production

Magnetron Sputtering
Oral presentation by A. Kotliarenko — h.10:30

. |High Energy Vibrational Powde Thin targets for
Plating nuclear XS studies
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For the REMIX project (2022-2023):
43,50Tj targets (on Al) for nuclear cross-section
measurements for 4’Sc production needed

Y I_VF_ vibrational motion of

O metallic powder in a

Sugai, I. f ) H : :
Ho10.1016/0025- static electric field @
554X(77)90570-5

‘Up to 30 kV

» Titanium:

O - Jdifficult to work with standard technique
Advantages: . :
v’ Two targets are deposited simultaneously (rolling, evaporation..)
v’ Efficiency 95-98% - Enriched materials :
v’ Deposition of refractory metals starting from powder o Expensive and supplied in powder form

v" Uniform thickness

[T succesfully used for
LOW J .
Requirements: = is | 2573 (o x)27Sc nuclear
& M TilP, tes
* Metal substrates B = XS measurmente
« Metal powder with irregular shape and small size (<10 pm 0.2-3.9 mg/cm?
for uniform deposition) Oral presentation by G. Pupillo — August 23, h.9:30

Mou, L. : submitted
Skliarova, H. : doi:10.1016/j.nima.2020.164371
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https://doi.org/10.1016/0029-554X(77)90570-5

L) HIVIPP set up at INFN-LNL
N
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gg} HIVIPP process steps
N

Deposition preparation

v' Easy sample-holder manupulation by one person
v" Avoid enriched powder escaping from the cylinder

Dedicated clamp to insert (extract) the sample holder
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gg} HIVIPP process steps
N

IXTA Deposition preparation

Vacuum
system ON

L,

=

Powder recovery
4

Close cylinder and
High Voltage ON
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Enriched %°°°Ti materials shape

H 145 pm

1‘,‘_"{ 180 pm
I?——{ 794 pm .
H 46.3 pm

63.7 um
Il =

1

}—| 1.45 mm

A\

First deposition
tests...

Ti layer

...not uniform

SEM HV: 25.0 kV WD: 18.25 mm 'VEGA3 TESCAN

SEM MAG: 117 x Det: SE
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Solution: preliminary powder preparation step

LCryomiIIing process

v" Reduction of the powder size through the milling
at liquid nitrogen temperature for temperature
sensitive material to avoid melting

v Liquid nitrogen is not in contact with the material
of interest to avoid contamination

v" Small jar to reduce/avoid the contamination from

the jar and sphere materials
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Optimization of cryomilling process for powder size reduction

Sponge—\'\ke - Starting material: ~150 mg of "@Ti metal sponge £ 3 mm
£ -
= ] 5 1
< | balls balls
- 1h o
< Lsh e
Lo |

0 20 40 60 30 100 120 140 160 180 200

About 30% of powder lost should be considered
Any contamination from EDS analysis
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HIVIPP deposition and analysis of "2tTi targets

natTi on AI i);\'[):\?‘]u‘sren WD=16.4 x100 S00.0[um] AV s 15[KV] SP=12 WD=16.4 x600 00.0[um] AV SE 2021-05-13
Results:
Voltage 10-15 kV v’ Similar thickness for top and bottom
Time 10-15 h . -
v Uniform deposition (430£82 pg/cm?, n=8)
Cylinder @14 mm x 10mm
v Any contaminants from EDS analysis

INEN j& At om August 22, 2022 - Sara Cisternino 9/13
e

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Legnaro




49,50T}| materials

Before cryomilling After cryomilling

No. 20 4°Ti targets

Mass thickness
measured by weigh
486+110 pg/cm?
(n=20)

No. 20 °°Ti targets

Mass thickness
measured by weigh
637+200 pg/cm?
(n=20)
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Elastic backscattering spectroscopy analysis...
...for the exact quantification of the Ti amount deposited

AN2000 accelerator at 'NFN

Laboratori Nazionali di Legnaro

Proton Energy 2.1 MeV |

Current about 30 nA
O,, = 0% Oggs = 160°

For the nuclear cross-section measuremnt only the Ti amount was considered

Low contamination
t 10s ppm)
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Spectra analysis performed by
V. Rigato and M. Campostrini

INEN J,Qb
LNL D
Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Legnaro

WTTCI18
=

August 22, 2022 - Sara Cisternino

11/13



Efficiency of the HIVIPP technique

= Total no. of HIVIPP depositions = 20 For each exp.

= 49Tj and °°Ti powder (cryomilled powder size <10 pum) Starting material ca. 19.5 mg (100%)

= HIVIPP parameters: 10-12 kV, 10-15 h

powder deposited  powder lost

v’ {#itargets = 40 - Mass thickness = 552.9+120.1 pg/cm? 8.7+2.4% 5.3%3.0%

Recovery efficiency % = 94.2 1+ 3.4 %

PTBC lng
+100
s;)start [mg ] —P dep [mg ] :(
bg% We succesfully reused it!
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Conclusions

v The cryomilling process is suitable for pre-treatment of enriched material
= No contaminations and desiderable powder size
v HIVIPP technique allows for uniform Ti deposition
» High efficiency = expensive material saved!
v EBS analysis used for the extact quantification of Ti before irradiation at Aw
v The enriched targets are suitable for the nuclear cross section measurements—>

for the results see the presentation by G. Pupillo (tomorrow morning)
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Thank you for the
attention

UNIVERSITA I N F N
DEGLI STUDI

—
DI PADOVA LNL
Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Legnaro

sara.cisternino@Inl.infn.it

August 22, 2022 - Sara Cisternino

WTTCI18
e —



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

