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Image: https://cds.cern.ch/record/2800984
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CERN accelerator complex



Isolde Schedule 2023

~35 target changes year.
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https://isolde.cern/index.php/isolde-schedule
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Operations of the ISOLDE Facility
The CERN accelerator complex is grouped by

 machines/facilities and operated by different teams:

Á LINAC4 + Proton Synchrotron Booster (PSB)

Á ISOLDE (including the REX/HIE-ISOLDE post-

accelerator)

Á Proton Synchrotron (PS)

Á Antiproton Decelerator (AD) + 

Extra Low Energy Antiproton ring (ELENA)

Á Super Proton Synchrotron (SPS) + 

Low Energy Ion Ring (LEIR)

Á Large Hadron Collider (LHC)

Á Technical Infrastructure (TI)

Responsibilities of the ISOLDE operations team for the facility:

Á Commissioning  and operations of the ISOLDE facility

Á Machine supervision stand -by service

Á Machine development studies

Á Development of the software applications needed to operate the 

facility

Á Technical coordination of the REX/HIE -ISOLDE (support to SY-

STI group)

Á Safety in several ISOLDE buildings (i.e. Territorial Safety Officer 

(TSO)é)

The ISOLDE operations team is composed of:

Á 2 x applied physicists + 1 x senior fellow (i.e. postdoctoral physicist)

Á 4 x technical engineers

Organization of the operations 

of the facility:

Á 24/7 beam delivery to users

Á Operations team in control 

room only during normal 

working hours

Á Machine supervision 24/7 

stand-by service available in 

case of problems with the 

machine



A typical RILIS run
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Setup of tunable lasers 
(wavelength, power, 

stabilization)

setup of optical 
beam paths to 

separators

setup of 
observation 

system

optimization of laser 
position, timing and 

overlap on ion signal
handover

on-call 
mode 
starts

1-3 days depending on the wavelengths 

and lasers used in previous run

½ -1 day depending on the 

element and ion beam setup 

status

Slides provided by K. Chrysalidis



On-call operation and what it means
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Å Providing up to 80% of ISOLDE beams is time-consuming but possible if we do not have to 

ñbabysitò the laser system at all times

Å Setup is done during working hours (Mon-Fri, 8:30-17:30), everyone from the RILIS team helps 

out with this

Å If anything happens during the working hours, RILIS operator can be called and will be 

there within a short time

Å The team will give support

Å On-call operation is everything outside working hours

Å One person is assigned to be on-call and available to come to CERN within ~1 hour

Å One person is on backup Ą can be called for help but does not need to be available to 

come to CERN

Å Three possible scenarios in case there really is a RILIS problem:

1. Problem is easy to fix: the RILIS operator will do so

2. Problem requires a second person: backup can be called and, if they are 

available may come in to help (but does not have to if unavailable!)

3. Problem cannot be fixed by operator (& backup): Laser system is brought into 

safe state and the problem will be fixed during working hours

Slides provided by K. Chrysalidis



RILIS operation planning
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Run schedule and setup times Ą 

Availability and roles:

Å RILIS Operator in Charge (ROiC): responsible setup 

and readiness on time, Coordinates team as needed for 

tasks, communicates with users, reports in the 

meetings

Å RILIS On Call (ROC): Responsible for the working 

setup, fixes problems also during nights/weekends on 

best-effort basis

Å RILIS Backup (RB): assists ROC over the phone, no 

requirement to come in System frees up time for everyone and ensures 

there is research time for the whole team

CERNôs OP-Webtools Planning tool 

Slides provided by K. Chrysalidis



RILIS laser setup planning
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Currently in use: Microsoft Sharepoint task 

planning (any other tool also works, as long as 

everyone uses it!)

Ą Lasers are assigned beforehand and scheduled 

to allow for parallel setup during ongoing run 

Ą Streamlined use of mirror-sets and dyes to 

reduce changes and setup times

Ą List provides all steps which need to be 

completed, can be assigned to team members

Ą Provides check-list also for less experienced 

team members

Slides provided by K. Chrysalidis



non actinide

actinide

C nano
3%

Ti
3%

CaO nano
3%

SiC
6%

ZrO
6%

LaC
9%

Ta
26%

ThC
3%

Th/Ta
3%

UC
38%

TARGET MATERIALS
LIST

MK4 (negative)

MK1-W

MK1-Re

MK1-Ta

VD7

VD5

ION SOURCES

ISOLDE Target Production 2018 

Total targets assembled end of 2018 : 49
Å Delivered to ISOLDE: 29
Å Delivered to MEDICIS: 10 + 2 in December
Å Used for development: 8   (16%)

ISOLDE
71%

MEDICIS
29%

TARGET DESTINATION

Å 10 different materials 
Å Mostly carbides and metal foils
Å Most popular: uranium carbide

Å 7 different ion sources
Å LIST and negative ion source 

back in action

a) b)
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Target and Ion Source Configurations

12

Target materials

Å UCx

Å Ta foil

Å LaC2

Å SiC
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Ion sources

Å RILIS / MK1 surface 

source (Ta, W, é)

Å VD5 plasma source

Å VD7 plasma source 

(cold line)

Å MK4 negative source

Åé

Auxiliaries

Å Mass markers

Å Thermocouples

Å p2n converter

Å Gas injection

Åé

A
B

Å Target-ion source configuration tailored 

for ISOLDE experiments

Å Production follows ISOLDE schedule

https://vectortoons.com/products/a-man-thinking-about-a-decision-and-a-supermarket-aisle-with-random-

goods-on-shelves
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Target and ion source unit

S.Rothe  |  Workshop Targets and Ion Sources |  08 AUG 2023 13



Feedthrough connections

Water circuit 

connectors

Gas 

injection Oven (mass marker)

Target heating

Line 

heating Slide: Courtesy of A. Viéitez
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Ion sources

Surface Ion Source Plasma Ion Source

very efficient, not selective

Å Very simple: Metal tube 
(Line) from Ta or W

Å Heated up to 2400 °C

Å Used for non surface-
ionizing elements

Å Ar or Xe plasma ignited 
by electrons at 130 eV

Å Simple setup at Target site: 
Same as Surface Ion Source

Å Lasers ionize atoms. 

efficient & highly selective

Laser Ion Source

Line Target Line TargetLaser beams

Y. Martinez Palenzuela, Thesis (https://lirias.kuleuven.be/handle/123456789/636675)
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ISOLDE Target Production Team

Technician 1

Trainee Mechanic Technician 2
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ISOLDE Target production

S.Rothe  |  Workshop Targets and Ion Sources |  08 AUG 2023 17

Designated work bench for target assembly to avoid contamination



Testing Facilities , Quality Control

ISOLDE OFFLINE 1 (YOL1)ISOLDE PUMP STAND
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Workflow target production and QC

19

S.Stegemann
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ISOLDE Maintenance

Maintenance, replacement and upgrade of ISOLDE systems in the 
target and separator areas performed according to CERN injector 
schedule:

Å~4 months stop during winter. So called YETS (Year-End Technical Stop) 

Å~18 months stop every 5 years. So called LS (Long Shut Down)

Interventions inside the target area or separator zones during the 
run are limited to ñblockingò problems and performed after careful 
preparation and review (formalized ALARA implementation). 
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Standard YETS intervention
Removal for intermediate storage of radioactive targets after one month of cool -down time 

(~30 targets). Temporary storage for possible re -use or final disposal.

Allow a reduction of the ambient dose rate level in the target area. Mainly remote (installation of 
plastic plug on target cone is done manually for the time being).
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