@ SSRLSE‘?’

'New ISOLDE Frontends

Frontend actual situation
New Frontend 6

Next shut down work in the
target area

Stefano Marzari & EN-STI-RBS team



d actual situation : —

end 3 installed on HRS target station in 2001
ntend 4 installed on GPS target station in 2002




you need to extract a ion beam from the Target &
d inject it correctly to the separator
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Figure 6. Contours of absorbed dose to an object near a one interaction length target after one years
irradiation (1020 protons).

From A. H. Sullivan, CERN/TIS/RP/93-13

Absorbed dose for the main insulator and O-
rings (0.5m from the target)

FE3 =8 x 2.5 MGy = 20 MGy (8 years)
FE4 =7 x 2.5 Mgy = 17.5 MGy (7 years)



ISOLDE

CERN
aterials are end of life (insulator and o-rings)
Table 2
Table 2a ) )
General classification of rigid thermoplastics with respect to their radiation resistance Classification of matiri als ac(:f:g rl*:g I‘I\T to thei r45ad‘lat‘lon resistance
(From CERN Report 2) rom eport

Polyimide (PT) (| STILAN
Liquid Crystal Polymer (LCP) [ | KAPTON
Polyetherimide (PEI) e
Polyamideimide (PAI) | PUR
Polyphenylsulfide (PPS) Main insulator I:_. |
Polyetheretherketone (PEEK) FE4 . I
Polvstvrene (PS) FE3 :=] PE/XLPE
Copolymer PI + siloxane [
Polyarylate (PAr) O EVA
Polyarylamide (PAA) | FLAMTROL
Polyethersulfide (PES) [
Polysulfone (PSU) [ HALAR
Polyamide 4.6 (— HYPALON
Polyphenyloxyde (PPO) — |
Acylonitride-butadiene-styrene (ABS) | HYTREL
Polyethylene (PE) |
Polyethyleneterephtalate (PETP) — | NEOPRENE
Polycarbonate (PC) | PVC
Polyamide 6.6 (PA) —
Cellulose acetate I PYROFIL
Polypropylene (PP) :—_ RADOX
Polymethylmethacrylate (PMMA) |
Polyoxymethylene (POM) — | TEFZEL
Polytetrafluoroethylene (PTFE) :—. SIR

| 1 1 ! 1 | = |

102 108 104 105 106 107% 108 Gy | BUTYL RUBBER
TEFLON FEP
mild to moderate damage, utility is often satisfactory TEFLON PTFE
moderate to severe damage. use not recommended DOSE IN GRAY 102 10¢ 10° 108 107 10°







ISOLDE 7/

ents for the new Frontend design :

the standard target bases

th the faraday cage area

ith the electrical, water, air supply
swith the handling robots

Simplifications

emechanics of the extraction electrode
ealignment operation

*maintenance operations

Improvements
eradiation robustness (o-rings, insulators)
*Optimize the beam optic




ISOLDE
CERN

ification:

or the extraction electrode movement:

Z movement with stepping FE6&7

motor and encoder Z movement with pneumatic

motor and linear potentiometer
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Extraction electrod

X-Y electrostatic correction +/-1.5mm

X-Y mechanical correction +/-1.5mm
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Important mechanical
simplification




@ ‘simplification: | ﬁ

alignment is easier

we have 3 maintenance levels :
1. removal of the target (with robot each ~2 weeks)
2. removal of the first part (manual each ~3...5 years)
3. removal of the fixed part (manual each ~10 years)

2. Removable part:
coupling table,
extraction &
steering

xed part :
ads & farad

p

1. Target &
ion source




ISOLDE "/

vt f improvements :

ation of the organic insulators by Al203 insulator
ination of the organic o-rings by metallic sealing
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Integrated , All megallic actuator “clamp
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4 Peek pillars with Pneumatic motor & potentiometer
spherical articulations
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tend 6:

ary vacuum test :

s (quads, deflectors, extraction ...)
tests (internal alignment, movements, dilatations ...)
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ISOLDE 7/

1ew Frontend 6 :

FE6



ISOLDE /
CERN ‘

a)'iant for SPES :

ew facility SPES in Legnaro adopts our Frontend design
OES off-line Frontend :

Istituto Nazionale
di Fisica Nucleare

Laboratori Nazionali di Legnaro




ISOLDE 7/

shut down work in the target area

Frontend replacement
Boris tube insulator replacement
New Frontend & vacuum control

Stefano Marzari & EN-STI-RBS team
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ISOLDE
CERN ‘

sulator replacement:

ulator shows electrical insulation problems

g shut down 2006-2007 it was temporarily repaired with a special
coating

/e profit of the Frontend removal to change this insulator and all the

w design




ISOLDE 7

& Vacuum control :

ded to separate the Frontend control functions to the
control (by EN-STI-ECE & TE-VSC-ICN)

2010 situation:
Vacuum
Stepping Interlocks Interlock
& FE < - -3 motors control < o > Vacuum <----- 1 FE - >
control control control - control
i A 7N Pt A
v X7 D
. L -~ s &
Stepping Pl §8
motors control & & 52@
control < ,bb’b
\2 R \

FE#4 - GPS  FE #3 - HRS AR

FE#4-GPS  FE #6 - HRS



Vacuum control :

2011 situation:

Interlock
Vacuum €777 — = S}
control e
N !
\\2 |

FE #7 - GPS

o
FE #6 - HRS

ISOLDE .



ISOLDE 7/

s e': (chaired by Steve Myers)

As Low As Reasonably Achievable

e goal of this committee is to verify and optimize the work in a
adioactive area (like Isolde target area) in view of:

e reduction of individual dose

* reduction of collective dose

e verify that all rules and procedures are respected

* inform the hierarchy about works in radioactive areas

* Detailed forward planning of the full shut-down operation January
to March 2010

e The collective expected dose is *10 mSv divided amongst 17
people



ISOLDE 7/

1 lot of work !)

2010: installation of the Frontend 6 on HRS including:

ALARA committee (17.11.2009)

* all target station re-cabling

* change of the Boris tube insulator
* Frontend 6 installation

* new vacuum and Frontend control

* End 2010: production of the Frontend 7 including:

* all mechanical, electrical and beam optics tests

e January 2011: installation of the Frontend 7 on GPS including:

* ALARA committee

e all target station re-cabling

e change of the Boris tube insulator
* Frontend 7 installation



s for your attention...

&

Stefano Marzari & EN-STI-RBS team
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