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Lessons learnt

➢ The success of experiments depends on the quality of the target

➢ Preparing high-quality targets takes time.

➢ A budget of target preparation should be included in the proposals

➢ In case of a radioactive target preparation; transport cost and 
waste disposal should be planned. 
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Radionuclide Production at the Paul Scherrer Institute

Laboratory of 

Radiochemistry

Injector II
72 MeV
50 µA

WILA

SINQ  
(7 1012 and 2.8 1013 n/cm2/s)
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Separation Modules

Infrastructure for the separation of radionuclides
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Target and Sources

Targets Sources

Cross section Measurements 

Nuclear Structure 

Synthesis of Super Heavy Elements

Production of Medical Radionuclides

Calibration Standards

Nuclear Data Measurements

Interaction of Radiation with Matter
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Preparation Characterization

• Gamma and alpha spectroscopy

• Radiography

• SEM, EDX, 

• XPS, XRD, 

• RAMAN, IR, 

• SIMS, AFM/STM 

• Profilometry

• ICP-MS

Courtesy: N. Cerboni

Uniform and Radioactive Thin Films

pressing drop deposition
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The final deposition efficiency for the 171Tm target 
of 93.6 ± 0.4 %

Production of targets for
(n,γ) cross-section measurement

… targets that must be homogeneous

Molecular plating technique

140 GBq171Tm



Molecular Plating Technique

2 H2O(l) + 2e− → H2(g) + 2 OH−
(aq)

x OH−
(aq) + Mex+

(aq) → Me(OH)x (aq) ↓

➢ Organic solvent
➢ Starting material: neutral salt, such as Me(NO3)x

➢ high voltage (100–600 V), low current (few mA)

but…
Me3+ can also interact with anionic and radical by-products formed during electrolysis of the organic solvent, 
leading to complex speciation.

− Co-deposition of other species
− Poor adhesion to substrate
− Amorphous film limits thermal/electrical conductivity

Copper Cathode (-)

Platinum Wire Anode (+)

➢ 90-95% yield

➢ Rapid process with low-cost setup
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Drop deposition tehnique Molecular plating

Production of targets for
(n,α) cross-section measurement

….targets that must be thin (nm – μm scale)

5.25 µm, 25 GBq 7Be0.36 µm, 25 GBq 7Be



Production of targets for
Muonic Atom Spectroscopy
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natBa target and 133Ba target (lighter homologous of 226Ra)

500 
µm

Solvent: N,N-Dimethylacetamide; backing: Glassy carbon; Quantity of Ba plated: ~ 50 μg;  Area plated:3.14 cm2

….targets that must be very thin (nm-scale)

Deposition yield: 99%, Uniform barium target
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….targets that must be very thin (nm-scale)

Production of targets for
Muonic Atom Spectroscopy

Deposition yield: 86%, Thick, non-uniform with poor adhesion

Co deposition of the undesired materials 
induced by radiolysis of the organic solvent

Solvent: N,N-Dimethylacetamide; backing: Glassy carbon; Quantity of Ba plated: ~ 5 μg;  Area plated:3.14 cm2
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Production of targets for
superheavy elements

….targets that need to withstand high stress level

T > 1100 °C

Many advantages over only molecular plated samples

➢High thermal and electrical conductivity

➢High chemical and mechanical stability

x Pd + y Ln(OH)3 + 3y H2 → LnyPdx + 6y H2O
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Production of targets for
nuclear medicine

RAdiolanthanide Production In Core (RAPIC)
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INTDS 2022 (International Nuclear Target Development Society)
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We create knowledge - today for tomorrow

We schaffen Wissen – heute für morgen
Thank you for your attention!
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