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Introduction

cooling channels

FUNCTION PROCESS DESIGN FEATURE
1. Increase the collider’s cooling Limit heat load on the 1.9 K cold Beam screen held at 40 K - FCC— h h BS
efficiency mass from all sources 60 K

2. Avoid development of Low-conduction support

— Limit resistive wall impedance

transverse resistive wall instability sets
3. Re5|.st eddy-current forces Highly reS|st|ve., structural P506 steel
during magnet quench material
6. Preserve magnetic field quality —  Low permeability materials Double chamber layout
5. Avoid development of e-cloud Low SEY surfaces LASE treatment on inner
chamber
4. Keep the gas density low Limit synchrotrgn radiation Sawtooth treatment on LAS E-C u
scattering secondary chamber
sawtooth farated
Updated from P. Lebrun et al. L . . per Ora. e
Maximize pumping speed — Pumping holes

ICEC 2012

surface finishing baffles
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FUNCTION PROCESS

1. Increase the collider’s cooling

efficiency mass from all sources

2. Avoid development of
transverse resistive wall instability

3. Resist eddy-current forces
during magnet quench

Highly resistive, structural
material

6. Preserve magnetic field quality —  Low permeability materials

Limit heat load on the 1.9 K cold

— Limit resistive wall impedance

Introduction

DESIGN FEATURE
Beam screen held at 40 K -

60 K

Low-conduction support
sets

P506 steel

4 Double chamber layout

Low SEY surfaces

LASE treatment on inner
chamber

5. Avoid development of e-cloud v

[ e e e Limit synchrotron radiation

scattering

Updated from P. Lebrun et al.

ICEC 2012 Maximize pumping speed
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Sawtooth treatment on
secondary chamber

L,

sawtooth
surface finishing

— Pumping holes

cooling channels
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E Introduction

Engineering the surface morphology R. Valizadehet al. ,Appl. Phys.Lett. (2014)
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LASE-Cu to mitigate e-cloud effects
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Dipole cold bore at 1.9 K

Cooling tubes Dia. 50/53 mm
Dia. 3.7/4.8 mm ' Beam screen
5-20K
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stripes pumping
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Introduction

Not only intrinsic properties of surface but
also the effects of:

U Photonssurface interaction
U Electrons-surface interaction

U Temperature transients
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Independently on the substrate treatmentthe vacuum stability due to the

desorption of residual contaminant gases has to be guaranteed
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@ Introduction

Engineering the surface morphology

featureson vacuum stability?

What about the influence of the surface

~ ;: ’\ ! _;’,G‘ L m; »
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R. Valizadehet al. ,Appl. Surf.Sci. (2017)

FCC WEEK 2019, 26/7/2019 L. Spallino, LNINFN

10




Z,

\Va

Fw» Strategyand experimentasetup atLNF

Low Temperature —>  Temperature variations/photons/electrons

| |

GasAdsorption GasDesorption
SEY variation Pressureariation

SEY, Mass Spectrometry, Thermal Programmed Desorption (TPD) and XPS (soon)
as useful techniques to quantitatively follow adsorption/desorption kinetics
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A

ggj Strategyand experimentasetup at LNF

Ultra high vacuum systems

preparation SecondaryElectron Yield (SEY) v ' k|
jchamber measurements R

mainchamber fastentrylock

A LNF-cryogenic
manipulator
A Sample al5-300 K

Temperature Programmed Desorption
(TPD) and Mass Spectrometry
measurements

Equipment QMS HidenHAL 101 Pic)

Pressure (107 mbar)
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57 TPD from LASECu for temperature
% Induced vacuum transients study

(a) (b)

Comparative study of TPD from flat
poly-Cu and LASE-Cu samples
using different gases
(Ar, CH,, COand H,)
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gy TPD from LASECu for temperature

QV/

> induced vacuum transients study:
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80 - (a) ; Single TPD peak at ~30 K corresponding to the
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TPD from LASECu for temperature
Induced vacuum transients study:.

_—II]L—ZSL 100 L
80 (a) ; Single TPD peak at ~30 K corresponding to the
g ] g desorption of a condensed thigklayer
Lo t ) Desorption t ture determined by the W
= g
2 £ Ar on pon—Cu esorption temperature determined by the r
5 - vanderWaals interaction energies
@ 4() =
E 7 10 100 Temperature (K)
E : Ar Dose (L) - - - r
E 20 L. Spallino, M. Angelucci, R. Larciprete, R. s L
< ] Cimino, £ ] z "
0 Appl. Phys.Lett. 114, 153103 (2019) s %7 ; ;
20 30 40 50 60 70 ] ;
Temperature (K) % 40 -
Ar on LASE-Cu £ 10 100
E Ar Dose (L)
TPD peak at ~30 K corresponding to the desorption of a condenged g 20-
thick Ar layer together with a broad TPD profiles, whose peak > <
temperatures and widths depend onAhéose .}_.'m
20 30 40 50 60 70
Temperature (K)

FCC WEEK 2019, 26/7/2019 L. Spallino, LNINFN 15




FCC WEEK 2019, 26/7/2019

%f TPD from LASECu for temperature
4 Induced vacuum transients study:.
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TPD characteristics determined by the
spongelike structural features of LASE-Cu
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P2 TPD from LASECu for temperature
o | | |
iInduced vacuum transients studi,

Conceptually identical toAr results

L. Spallino, M. Angelucciand R. Cimino, to be published
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