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Main issues in the previous year(s)

A No major issue blocking operation  for more than a week during Run3
A Technical problems during target changes delayed operation (improved along the run)

A Target coupling issues (improvement on compressed distribution, new compressed air
actuator interlock | ogicé)

A Faraday cage doors closure

A BTY.QFO322 water leak issue end of 2025 (operation of HRS in degraded mode with no
water cooling for the magnet <coil ) for the

ARecurring target and | ine heating trips (s
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Main issues in the previous year(s)

A No major issue blocking operation  for more than a week dirina Riin?
A Technical problems during target changes delayed operation

A Target coupling issues (improvement on compressed distril
actuator i1 nterlock | ogicté)

A Faraday cage doors closure
A BTY.QFO322 water leak issue end of 2025 (operation of HF i

water cooling for the magne

ARecurring target and | ine h —-!"/
A Robot interference with cables in 2025, few days — A
of physics | ost é

A Loss of chilled water resulted in loss of AC -> end of
laser-based experiment 1S728
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Frontends and infrastructure work during LS3

A Change re-alignment of electrodes

A Preventive replacement of 2 Turbo-pumps and VAT valves. vacuum gauge

A Insulator changes for the coupling table (Peek / epoxy)

A Repair of YHRS.QP30!

A Change of line heating connector (facilitated coupling)

A Frontend alignment check (after new survey line implementation with separators)
A Visual inspection of Frontend inner part (cleaning of main insulator as needed)

A Improvement of the Faraday cages closing

A Extensive maintenance of robot systems and infrastructure (HRS shelves)

A Replacement of compressed air actuators for the shutter and coupling table (new
design)
A Finalization of target water-cooling controls upgrade
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LS3: Primary Areas Ventilation Upgrade

Motivation:  FIRIA study initiated by CERN HSE unit (Fire-Induced Radiological
Integrated Assessment) with ISOLDE target area as one study case. Memorandum
iIssued with list of recommendations.

New infrastructure for primary areas HVAC system (fire safety and charcoal filters
implementation).

Preparatory work (services relocation,

d

<7

HSE
Occupational Health & Safety
and Environmental Protection Unit

EDMS No:2640950

MEMORANDUM
Date : 5 October 2021
To : Ana-Paula BERNARDES (SY/STI), Serge DELEVAL (EN/CV), Simone
GILARDONI (SY/STI), Joachim VOLLAIRE (SY/STI)
Cc : Elodie AUBERT (HSE/RP), Alexandre DORSIVAL (HSE/RP), Yves

LOERTSCHER (HSE/OHS), Fabrice MALACRIDA (HSE/RP), Saverio LA
MENDOLA (HSE/OHS), Fabio POZZI (HSE/RP), Stefan ROESLER
(HSE/RP), Ingo RUEHL (EN/CV), Pavol VOJTYLA (HSE/RP)

From : Benoit DELILLE (HSE)
Subject :  HSE recommendations following FIRIA assessment of the ISOLDE target
area

In the context of the FIRIA project (Fire-Induced Radiological Integrated Assessment), the HSE umt
assessed the radiological impact induced by fire accidents in the ISOLDE target area (b. 838) as well as by
accidents involving the loss of integrity of actinide targets.

The conclusions of the FIRIA study along with experience from ISOLDE operation have led to
recommendations presented to you in the HSE Technical Management Board on the 25 February 2021.
They are summarised in the following and address both accidental situations and normal operation:

Z
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LS3: Primary Areas Ventilation Upgrade

Phase 1 (YETS) and 2 (parallel to operation)
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LS3: Primary Areas Ventilation Upgrade

Phase 1 (YETS) and 2 (parallel to operation)

v N P
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Benefits of primary areas ventilation upgrade

: e . 4
A Improved fire safety : y . -
. . . . . ”/;’, ,// /(ﬁ &) “,"'1.\. f
A Implementation of fire dampers for the primary areas (contaminated eq 7 A2 &f;"f;,gﬁfiﬁfj
. HVCERN “’J.‘ " $"€;‘,:’:£~ 1 ’i:;:k; -
A HVAC removed from the experimental hall ot iy 2ol Ay
;;- N -CAD

A Foresee a possible upgrade to address all HSE requirements (horizon WAE G

A Reduce the radiological impact of ISOLDE operation on CERN reference group

A Higher stack with increased air velocity

A Charcoal filter to mitigate releases of radioactive volatile species
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Benefits of primary areas ventilation upgrade

A Improved fire safety :
A Implementation of fire dampers for the primary areas (contaminated equipment)
A HVAC removed from the experimental hall
A Foresee a possible upgrade to address all HSE requirements (horizon LS4)
A Reduce the radiological impact of ISOLDE operation on CERN reference group
A Higher stack with increased air velocity
A Charcoal filter to mitigate releases of radioactive volatile species
A Improved maintainability (very limited space in current infrastructure)

A Reduction of the cool-down time required after actinide targets operation (scheduling flexibility and
Improved availability). Positive for possible re-use of targets.
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LS3: IBDRS project

Jul Aug Sep |[Oct Nov Dec|Jan Fpb Mar|Apr Mal Jun|Jul Aug Sep |Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|Jul Aug Sep|Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|Jul Aug Sep
ISOLDE shutdown
|ISOLDE target area Cool-Down (From 2 to 6 months)

IBDRS (ISOLDE Beam Dump Replacement & Sustainability) Phase 1: Dis 3 Phase 2: Building Construction Phase 3: Dumps & Shielding Ins.

257 ISOLDE LS3 start-up

»
-

Worsite phase 1 according to planning 17 Many thanks! : EN-HE, HSE-RP, SCE-PPM, SY-STI, BE-GM Contractors: MARTIGDES
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LS3: IBDRS project

‘Jul Aug Sep |Oct Nov Dec|lan Feb Mar|Apr Mal Jun|jul Aug Sep|Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|Jjul Aug Sep|Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|jul Aug Sep

ISOLDE shutdown

ISOLDE target area Cool-Down (From 2 to 6 months) | [ i

IBDRS (ISOLDE Beam Dump Replacement & Sustainability) Phase 1: Disnantling BT Phase 2: Building Construction Phase 3: Dumps & Shielding Ins.
| |

A Phase 2 (June 2026) :
A Instruction of buildings permits: completed (CH+FR) - no technical stopping point

A Formal derogation of the 1965 Convention by the Swiss Federal Council and the French

Governement : (expected during Q1 2026).
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*Acknowledgements - Many thanks! : SCE-PPM, SCE-TOD, SO-LS, SR-SE, SY-STI
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https://indico.cern.ch/event/1600594/

LS3: IBDRS project

'Jul Aug Sep |Oct Nov Dec|Jan F

eb Mar|Apr Mal Jun|Jul Aug Sep |Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|Jul Aug Sep|Oct Nov Dec|Jan Feb Mar|Apr Mal Jun|Jul Aug Sep

Rhase 3: Dumps & Shielding Ins

ISOLDE shutdown
ISOLDE target area Cool-Down (From 2 to 6 months)
IBDRS (ISOLDE Beam Dump Replacement & Sustainability)

Phase 1: Disjnantling

BT Ta Phase 2: Building Construction

| | |
Phase 3: Massive iron shielding (296 m?) around dumps needed

A Radioactive iron blocks and non radioactive obsolete shielding recycling are made possible thanks to the
commitment of BE-EA, EN-HE, HSE-RP, SY-STI

A 70m2 radioactive storage space in B.183 made available thanks to BE -EA and SCE-SSE
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LS3: IBDRS project

A Improved reliability: actively cooled beam dumps that can be replaced if failing

A Operational flexibility: Safely absorb the maximum beam power (energy and intensity)

A Improved radiation protection: optimized shielding

A Operability: Access to separator zones and buried infrastructure

A Evolvability: design compatible with development of Frontends design

A Sustainability: facilitated future decommissioning of the facility
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LS3: BTY line 2.0 GeV upgrade

A BTY line not upgraded during LS2. Maximum energy to ISOLDE 1.4/1.7 GeV (GPS).
A Beam optics study with geometrical modifications of the line and replacement/addition of magnets
A Additional budget allocation (MTP25) for new magnets and power converters (part out of CONS scope)

( REFERENCE ) FUNCTIONAL SPECIFICATION
@ Sy PSB-RP-ES-0002 BEAM OPTICS STUDIES FOR THE 2 GEV
) Accelerator Systems UPGRADE OF THE BTY LINE
Date: 2026-01-13 ABSTRACT:
™ ollowin e successful completion of e njectors rade roject an
(, FU NCTIONAL SPECI FI CAT[ON iFrm"reasegd l:?netic energfy‘uf 2 C:elvtis avafilsz\e fLr';i] 1thJe PtSB. %?freilurt(g:nln?aﬁ]sestthe

beam optics studies carried out as part of the ISOLDE 2 GeV BTY Line Study Group and
specifies the requirements of the beam line equipment and infrastructure needed to

Si rius S a nd 2P Power Converte rs increase the energy of ISOLDE's proton driver to 2 GeV after LS3, whilst respecting the
constraints and deadlines of the consolidation project that is already underway.
for M ag nets of the PSB- BTY Tra nsfer Li ne DOCUMENT PREPARED BY: DOCUMENT TO BE CHECKED BY: DOCUMENT TO BE APPROVED BY:
M.A. Fraser (SY-ABT) Christophe Biot; Daniel del Alamo; Joachim Vollaire
-
in the Framework of the Accelerator Gian Pero i Giovann ilsLe
Godec; Maria Perez Ornedo; Serge
Consolidation Proj ect Pittet; Fabio Pozzi; Jose Antonio
Ferreira Somoza; Pierre Valentin;
Pierre Alexandre Thonet; Markus
ABSTRACT: Albert; Antony Newborough; Melvin
Liebsch; Simon Stegemann
This document covers the functional specifications of SIRIUS converters for the Simon Albright; Foteini Asyesta;
replacement of old power supplies in the framework of the accelerator consolidation Stephane Burger; Christos
program for the PSB-BTY Transfer line. Zamantzas

PSB? ISOLDE?
IBDRS — Ana Paula Bermandes, Ida|
Johansen, Edouard Grenier-Boley
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LS3: BTY line 2.0 GeV upgrade

A BTY line not upgraded during LS2. Maximum energy to ISOLDE 1.4/1.7 GeV (GPS).
A Beam optics study with geometrical modifications of the line and replacement/addition of magnets
A Additional budget allocation (MTP25) for new magnets and power converters (part out of CONS scope)

A Refurbishment of magnets (independent from 2 GeV upgrade) started. Magnets removed during the
YETS
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LS3: BTY line 2.0 GeV upgrade

A Increased physics performances: validated by FLUKA calculations and experiments
performed at 1.7 GeV (maximum possible energy of the GPS target station)
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LS3: BTY line 2.0 GeV upgrade

A Increased physics performances: validated by FLUKA calculations and experiments
performed at 1.7 GeV (maximum possible energy of the GPS target station)

A Operational flexibility: PPM operation (1.4 GeVi 2. 0 GeV, focusing
parallel operation. MEDICIS targets irradiation in parallel to ISOLDE operation.

A Sustainability: energy recovery (solid steel yoke magnets replaced by laminated ones)

2025: 1.7 GeV runs (GPS)
1S690 - 1'Be 1T HIE-ISOLDE (SEC), verified yield
b o o Increase by a factor >2 compared to 1.4 GeV (c)

deep spallat 4 !
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LS3: RILIS

A Most demanded method of ionization by ISOLDE

A RILIS laser lab houses 7 tunable and 5 high-power pump lasers

A BUT space has not increased drastically since 1999!

A Capacity limit reached in 2012 after introduction of Ti:Sa lasers
A Little space to work (safety) and exposure to radiations

A Limitations due to the infrastructure (floor vibrations, temp. stability)

Z—|
CERN SY %/ :
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LS3: RILIS

A Most demanded method of ionization by ISOLDE

A RILIS laser lab houses 7 tunable and 5 high-power pump lasers

A BUT space has not increased drastically since 1999!

A Capacity limit reached in 2012 after introduction of Ti:Sa lasers

A Little space to work (safety) and exposure to radiations

A Limitations due to the infrastructure (floor vibrations, temp. stability)

Challenges:

A Location cannot change A closeness to separators needs to be
maintained

AExtremely crowded space (REXBI S,

RILIS upgrade:

A Proposal to increase of the laboratory space. Detailed integration study

A IRP Due Diligence completed and signed. Moving into Design Study
phase for approval by all impacted groups.

A Challenging timeline: commissioning and ready for delivery of ion
beams by May 2028.

CERN SY 7\ _ _
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LS3: RILIS

A Improved availability: possibility to run more experiments with RILIS laser ionization
and anticipate laser systems preparation in parallel to operation

A Improved performances:t emper ature stability, vibreé

A Improved laser safety: separated launch areas for the two Frontends

A Improved radiation protection: optimized shielding

A Improved ergonomic: adequate space around laser tables
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LS3: RILIS vs. ISCOOL

A RILIS expansion requires space
on ISCOOL HV cage footprint

A Only possible solution: move
HV cage on top of RILIS cabin
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LS3: RILIS vs. ISCOOL

A RILIS expansion requires space
on ISCOOL HV cage footprint

A Only possible solution: move SRR
HV cage on top of RILIS cabin N\ Je—ir

A HV connection through AB o r i S

] | lat : Boris tub
tube based on IBDRS design A = Cuh
RILIS cabin

A Benefit: more rack space, room
for ISCOOL improvements




ISCOOL 1T User feedback during Run3

- Since 2014, efficiency has consistently improved from 30% to up to 80%, but temporal widths  also
increased from a reported 500 ns to more than 2us

- From a molecular  spectroscopy experiment it was deduced, that only 50% of the ion beam was cooled to
room temperature

- The way how the readout of the HT platform  potential using EP-UIS hardware is done may need to be
revised as for some experiments significantly more noise was observed than through others

- The temporal width of the bunches s too long for certain users to efficiently recapture the bunches in
their experiments

- It was observed that, when switching between LIST and PI-LIST modes , frequent retuning of the
downstream beamlines after ISCOOL were necessary, even though the emittance of the delivered bunches
from the device should be independent from the ion source mode

- The observed performance for low atomic masses, especially on Li and Be was poor , attributed to
inefficient  trapping , as well as charge exchange and molecular formation due to buffer gas impurities

- During high -sensitivity measurements, i.e. with extremely low rates and single -ion detection, it was observed
that ISCOOL serves as a constant source of ions (in a low particles per second rate) with a memory of
previously transmitted beam . The mechanism behind this is not understood but likely poses no issue to user
experiments
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LS3: ISCOOL T Improvement plans

A RF system improvements for
low-mass region

A Refurbished gas system
A Dedicated ToF Detectors
A Offline 2

) {
S

oL2 RFQ-.\V

OL2 gas system




PUMA main
frame

A new mass separator for ISOLDE
PUMA@RCG6 Project
Alsobaric separation with resolving powers M/ $M > 100,000 in only a few

milliseconds PUMA annex —* N
AUltra -high vacuum with < 10-1°mbar at hand -over-point frame ‘
AHigher throughput predicted as compared to other multi -reflection

separators

ABeam identification studies for target and ion source developments
ACollection of samples benefiting from high flux and high separation powers | |
ATemporary experiments requiring < 10-19mbar vacuum Diagnostics

_ Pulsed drift tube
i" ‘?. I

Hand -over Point X
Diagnostics l

Isobar separator
(MR -ToF MS)

Quadrupole

doublets Quadrupole doublets

Quadrupole bender

Kicker Bender

=il 4L —Paul trap _ _
l;i- % Diagnostics

.‘\
———— ———— > —lon Source

30keVRIBs
from ISOLDE
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PUMA main
frame

A new mass separator for ISOLDE
PUMA@RCG6 Project
Alsobaric separation with resolving powers M/ $M > 100,000 in only a few

milliseconds PUMA annex — Q&
AUltra -high vacuum with < 10-1°mbar at hand -over-point frame
AHigher throughput predicted as compared to other multi -reflection

separators

ABeam identification studies for target and ion source developments
ACollection of samples benefiting from high flux and high separation powers

ATemporary experiments requiring < 10-19mbar vacuum Diagnostics
Pulsed drift tube

Isobar separator Hand -over Point &

(MR -ToF MS) _ _
— . Diagnostics 1
Quadrupole Bt
doublets Diagnostics Quadrupole doublets

\

Diagnostics

Kicker

30keVRIBs
from ISOLDE
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30keVRIBs
from ISOLDE

Diagnostics

lon Source

/I(‘A \
. 28
Accelerator Systems ST\)T’

=




LS3: Beam gates

ELOG ISOLTRAP

A Total of five electrostatic plates
control the passing of RIBsfrom the
sep. frontends

A Control system and deployed

hardware in LS2 did not work

y_local _triggel
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’Attachment 13: 2021-08-19_115In_HV_matching_ne

= |
__ I Data from first ISOLDE experiment after LS2 in

2021 using beamgates in external triggering mode
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LS3: Beam gates

A Total of five electrostatic plates
control the passing of RIBsfrom the |====="1 swrcicrare

sep. frontends y ‘
A Control system and deployed
hardware in LS2 did not work

A A new system was developed with

an interim solution rosmy §7

A Aim: To understand the workings

of the old system while slowly

Introducing a new one

rome

b

el )|
\ OPEN/CLPSE

4

POS. TTL

- POWER ;U_PPLY
D AW

OSCILLOSCOPE

A Ensure minimal disruption to i
ongoing experiments
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Beam Conductor

LS3: Beam switching

A Both GPS & HRSeams delivered through
single central beamline

A Parallel operation proposal : pulse-by-
pulse switching of electrostatic ion optics
using solid -state switches
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LS3: Beam switching

A Both GPS & HRSeams delivered through
single central beamline

A Parallel operation proposal : pulse-by-
pulse switching of electrostatic ion optics
using solid -state switches

A Possible scenario: fast-released short-
lived isotopes in parallel to slow-released
long-lived isotopes

A Could yield about 1day per week of

@ f njnje ~ ¢ N y(fbqut B2Ashifts-per
year)




