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R. Valizadehet al. , Appl. Phys. Lett. (2014)

R. Valizadehet al. , Appl. Surf. Sci. (2017)

Laser ablation 
and conditioning

Engineering the surface morphology
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Introduction 

LASE-Cu to mitigate e-cloud effects



Not only intrinsic properties of surface but 

also the effects of:

üPhotons-surface interaction

üElectrons-surface interaction

üTemperature transients
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Working Pressure

(<10-11 mbar)

Beam screen 

Temperature Range

LHC

Synchrotron Radiation Power = 0.13 W/m

FCC

Synchrotron Radiation Power = 40 W/m

Independently on the substrate treatment,the vacuum stability due to the 

desorption of residual contaminant gases has to be guaranteed 

Operation Temperature
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R. Valizadehet al. , Appl. Surf. Sci. (2017)

Engineering the surface morphology
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What about the influence of the surface 

features on vacuum stability? 

Introduction 



Low Temperature

Gas Adsorption Gas Desorption

SEY variation

Temperature variations/photons/electrons

Pressure variation

SEY, Mass Spectrometry, Thermal Programmed Desorption (TPD) and XPS (soon)

as useful techniques to quantitatively follow adsorption/desorption kinetics
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Strategyand experimentalset-upatLNF

Temperature Programmed Desorption 

(TPD) and Mass Spectrometry 

measurements

Equipment: QMS (HidenHAL 101 Pic)

SecondaryElectron Yield (SEY) 

measurements
Equipment: Electron gun, Faraday cup

6004002000
Ep(eV)

Å LNF-cryogenic 
manipulator

Å Sample at 15-300 K

Ultra high vacuumsystems

mainchamber

preparation

chamber

fast-entry lock
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TPD from LASE-Cu for temperature 

induced vacuum transients study

poly-Cu
Comparative study of TPD from flat 

poly-Cu and LASE-Cu samples 

using different gases

(Ar, CH4, CO and H2 )
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TPD from LASE-Cu for temperature 

induced vacuum transients study: Ar
Single TPD peak at ~30 K corresponding to the 

desorption of a condensed thick Ar layer

Desorption temperature determined by the weak Ar-Ar

van derWaals interaction energies
Ar on poly-Cu
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L. Spallino, M. Angelucci, R. Larciprete, R. 

Cimino, 

Appl . Phys. Lett . 114, 153103 (2019)



TPD from LASE-Cu for temperature 

induced vacuum transients study: Ar

L. Spallino, M. Angelucci, R. Larciprete, R. 

Cimino, 

Appl . Phys. Lett . 114, 153103 (2019)

Single TPD peak at ~30 K corresponding to the 

desorption of a condensed thick Ar layer

Desorption temperature determined by the weak Ar-Ar

van derWaals interaction energies

TPD peak at ~30 K corresponding to the desorption of a condensed 

thick Ar layer together with a broad TPD profiles, whose peak 

temperatures and widths depend on the Ar dose

Ar on poly-Cu

Ar on LASE-Cu
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TPD from LASE-Cu for temperature 

induced vacuum transients study: Ar
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TPD characteristics determined by the 

sponge-like structural features of LASE-Cu
5 mm
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Conceptually identical to Ar results
L. Spallino, M. Angelucci and R. Cimino, to be published

TPD from LASE-Cu for temperature 

induced vacuum transients study: CH4


