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A novel approach – From Polyynes to C membranes
What are polyynes?

F. Cataldo, Carbon 43.13, 2792 (2005). 
M. Agozzino et al., J. Phys. Chem. C, 2026.
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A novel approach – From Polyynes to C membranes
What are polyynes?

➢ Expected  high mechanical robustness and high 
Hydrogen content

Stable sp component also after 
evaportation!!

F. Cataldo, Carbon 43.13, 2792 (2005). 
M. Agozzino et al., J. Phys. Chem. C, 2026.
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Carbon membrane synthesis

1)  Synthesis of  polyynes solution in cyclohexane

2)    Evaporation of the solution at water interface

3)    Membrane formation

4)    Fishing procedure on target holder

F. Cataldo, Carbon 43.13, 2792 (2005). 
M. Agozzino et al., J. Phys. Chem. C, 2026.

Variable parameters
• Initial concentration (C0)
• Polyynes areal density (#Py/A)
• Evaporation time
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Carbon flake coverage factor

0.87 μmol/cm2 2.89 μmol/cm2

Polyynes areal density

Flakes coverage factor

34 % 77 %

• Coverage factor (CF) quantified from SEM images 
analysis

• Higher Polyynes areal density promotes more 
interconnected flake network

• CF ranging from 30 %  to 90 %
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Morphology & evaporation stages investigation
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• Membrane collected at selected 
evaporation times

• UV-vis concentration tracking

• Early stage → isolated flakes 
and low precipitation

• Later stage → thickness growth 
and flake coalescence

• Polynes concentration (#Py)
• Time at the water interface

Production variables Two stage membrane formation

Evaporation duration enables 
morphology tuning: from clean 

ultrathin films to flake-covered 
DLT-like structures

07



15 sep 2026Matteo Iaccarino ECLIM2026 

Target holder fishing for free standing configuration

Membrane transfer 
on clean water 

Membrane
 floating

Membrane fishing 
with target holder
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Target holder fishing for free standing configuration

Membrane transfer 
on clean water 

Membrane
 floating

Membrane fishing 
with target holder

200 μm

• Membrane directly fished from water interface onto target holder

• Method tested on holder with 1 and 3 mm diameter holes

• An higher #Py/A improves the mechanical robustness of the free 
standing configuration

Mountable, mm-scale, free standing 
targets for laser experiments
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Nanofoam deposition for DLT configuration 
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• Foam deposited directly on the free standing target

W. J. Ma et al., Physical Review Letters 122, 014803 (2019)
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• Foam deposited directly on the free standing target

• PLD carbon nanofoam offer tunable density and morphology 
to the extra layer

• Foam act as low-density layer that modifies laser propagation 
and enhances laser absorption
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• Foam deposited directly on the free standing target

• PLD carbon nanofoam offer tunable density and morphology 
to the extra layer

• Foam act as low-density layer that modifies laser propagation 
and enhances laser absorption

• Near critical foam front layer may promote laser self-focusing 
and increase the effective radiation-pressure coupling with 
the ultrathin film

W. J. Ma et al., Physical Review Letters 122, 014803 (2019)
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Conclusion

✓ Novel sp-rich, ultrathin carbon membranes 
sucessufully chemically produced starting from 
cyclohexane-polyyne solution

✓ Intrinsic double-layer architecture composed by a 
dense (ρ ~  1.19 g/cm3), nanometric film + ultralow-
density (ρ ~  24 mg/cm3) micrometric flakes

✓ Polyynes areal density and evaporation stage 
permits tunable target proprieties and morphology

✓ Free-standing, mm-scale configuration 
successfully obtained for laser-matter experiments

This work has been presented in the framework of the COST Action CA21128-PROBONO “PROton BOron Nuclear fusion: from energy 
production to medical applications”, supported by COST (European Cooperation in Science and Technology - www.cost.eu)
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What’s next?

• Optimization of the synthesis method to obtain 
more reproducible targets

• Particle In Cell simulation of laser-target 
interaction

• Target testing under high-intensity laser irradiation

✓ Novel sp-rich, ultrathin carbon membranes 
sucessufully chemically produced starting from 
cyclohexane-polyyne solution

✓ Intrinsic double-layer architecture composed by a 
dense (ρ ~  1.19 g/cm3), nanometric film + ultralow-
density (ρ ~  24 mg/cm3) micrometric flakes

✓ Polyynes areal density and evaporation stage 
permits tunable target proprieties and morphology

✓ Free-standing, mm-scale configuration 
successfully obtained for laser-matter experiments

http://www.cost.eu/
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