
User Requirements for Physics at EURISOLUser Requirements for Physics at EURISOL

•• questionnaire circulated to Task 10 group June & Nov 2005questionnaire circulated to Task 10 group June & Nov 2005
•• questionnaire discussed by Task 6 (Nov 2005)questionnaire discussed by Task 6 (Nov 2005)
•• feedback during EURISOL Week in Caen (Nov 2005)feedback during EURISOL Week in Caen (Nov 2005)
•• discussion sessions at ECT* Physics & Instrumentation Workshopdiscussion sessions at ECT* Physics & Instrumentation Workshop

(Jan 2006)(Jan 2006)
•• reported and discussed at joint Task 6, 9 & 10 meeting in reported and discussed at joint Task 6, 9 & 10 meeting in OrsayOrsay

(May 2006)(May 2006)
•• reported and discussed at MB meeting at PSI (June 2006)reported and discussed at MB meeting at PSI (June 2006)

•• Town Meeting at CERN Town Meeting at CERN …… further feedback from communityfurther feedback from community

Nigel OrrNigel Orr
LPCLPC--CaenCaen

[ TASKS 6 & 10 ][ TASKS 6 & 10 ]



-- QuestionnaireQuestionnaire --
Experimental Requirements : Beam and Machine CharacteristicsExperimental Requirements : Beam and Machine Characteristics

•• Maximum Beam EnergyMaximum Beam Energy

•• Minimum Beam EnergyMinimum Beam Energy

•• Energy VariabilityEnergy Variability

•• Beam Energy Definition/Absolute Beam EnergyBeam Energy Definition/Absolute Beam Energy

•• Time ResolutionTime Resolution

•• Beam pulse rate and Beam pulse rate and ““choppingchopping””

•• Beam SharingBeam Sharing

•• Stable Beam OperationStable Beam Operation



EURISOL CONCEPTUAL DESIGN: EURISOL CONCEPTUAL DESIGN: FP5 Design StudyFP5 Design Study



EURISOL HIEURISOL HI--LINAC CONCEPTUAL DESIGNLINAC CONCEPTUAL DESIGN
FP5 Design StudyFP5 Design Study : : 132132Sn reference beamSn reference beam

f = 88 MHz f = 88 MHz ⇒⇒ ΔΔtt = 12 = 12 nsecnsec EEmaxmax= 100 = 100 MeV/uMeV/u 132132SnSn



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Maximum Beam EnergyMaximum Beam Energy

•• Minimum Beam EnergyMinimum Beam Energy

•• Energy VariabilityEnergy Variability

•• Beam Energy Definition/Absolute Beam EnergyBeam Energy Definition/Absolute Beam Energy

•• Time ResolutionTime Resolution

•• Beam pulse rate and Beam pulse rate and ““choppingchopping””

•• Beam SharingBeam Sharing

•• Stable Beam OperationStable Beam Operation

•• PurityPurity

•• EmittanceEmittance, , spotsizespotsize



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Maximum Beam Energy  Maximum Beam Energy  ((132132Sn reference beamSn reference beam))

150 150 MeV/uMeV/u –– secondary fragmentation*, knockout*, secondary fragmentation*, knockout*, 

reaction dynamics, reaction dynamics, charge exchangecharge exchange,, ……

*  *  ⇒⇒ highhigh--acceptance, high resolution fragment separatoracceptance, high resolution fragment separator
NB:  LINAC operation NB:  LINAC operation without strippingwithout stripping v. highly desirable for weakest v. highly desirable for weakest 

beams beams –– both modes of operation should be possible (?)both modes of operation should be possible (?)

•• Minimum Beam Energy (see also Minimum Beam Energy (see also ““Beam SharingBeam Sharing””))

FP5 FP5 ““designdesign”” minimum defined by RFQ ~ 0.7 minimum defined by RFQ ~ 0.7 MeV/uMeV/u
⇒⇒ dedicated dedicated ““LELE”” accelerator for astrophysics etcaccelerator for astrophysics etc

E ~ 0E ~ 0--1 1 MeV/uMeV/u ≡≡ instrumentation instrumentation **

*  *  ⇒⇒ notnot a task 6 issuea task 6 issue

AAZ > Z > 132132SnSn
E < 150 E < 150 MeV/uMeV/u



Experimental Requirements :Experimental Requirements :
Maximum Secondary Beam EnergyMaximum Secondary Beam Energy

132132Sn 4Sn 4--nucleon removalnucleon removal
100 100 →→ 150 150 MeVMeV/nucleon/nucleon

⇒⇒ TargetTarget ρρss x 4 x 4 
⇒⇒ Transmission   x 2Transmission   x 2

⇒⇒ Rate x 8Rate x 8
LISE LISE simssims + FRS+ FRS

Figures KFigures K--H. SchmidtH. Schmidt

Fragmentation & Fragmentation & ““KnockoutKnockout”” Reactions Reactions –– 132132SnSn

Sn

Zn



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Energy VariabilityEnergy Variability

~0.5 % at low~0.5 % at low--medium energies (0medium energies (0--20 20 MeV/uMeV/u))
~1 ~1 MeV/uMeV/u at high energies (>20 at high energies (>20 MeV/uMeV/u))

•• Beam Energy Definition/Absolute Beam EnergyBeam Energy Definition/Absolute Beam Energy

~ 0.1 % or better at low~ 0.1 % or better at low--medium energies (0medium energies (0--20 20 MeV/uMeV/u) ) 
~ 0.1 % at high energies (>20 ~ 0.1 % at high energies (>20 MeV/uMeV/u) ) iffiff possible (??)possible (??)

⇒⇒ need need beam energy analysis beam energy analysis spectrometer(sspectrometer(s))
(at high energies fragment separator should fulfill this r(at high energies fragment separator should fulfill this role)ole)

⇒⇒ fast and precise beam energy changes at LE/Barrier Energies fast and precise beam energy changes at LE/Barrier Energies 
(0(0--5 5 MeV/uMeV/u))



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Time Resolution (beam pulse width)Time Resolution (beam pulse width)

δδtt = 1 = 1 nsecnsec acceptable acceptable -- lower lower iffiff at all possible (aim for 0.5 at all possible (aim for 0.5 nsecnsec))

→→ is 100 is 100 psecpsec possible ??  Consequences for possible ??  Consequences for δδEE ????

•• Beam Beam beambeam pulse rate & pulse rate & ““choppingchopping””

•• f = 88 MHz f = 88 MHz δδtt = 12 = 12 nsecnsec complicates complicates exptsexpts using using ToFToF

δδtt ~ 100~ 100--200 nsec/10200 nsec/10--5 MHz preferred for most applications5 MHz preferred for most applications
(should retain 88 MHz option, especially for very intense beams)(should retain 88 MHz option, especially for very intense beams)

•• ““choppingchopping”” :  10 :  10 nsecnsec –– 1 1 msecmsec



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Beam SharingBeam Sharing

-- Essential aspect of facility, but FP5 proposal of sharing Essential aspect of facility, but FP5 proposal of sharing 
using unused charge using unused charge state(sstate(s) from stripping of ) from stripping of very little utilityvery little utility..

-- Many VLE and LE/Coulomb barrier Many VLE and LE/Coulomb barrier exptsexpts (0(0--5MeV/u) require 5MeV/u) require 
very extendedvery extended periods of periods of beamtimebeamtime with with samesame beam (beam (astroastro’’, , 
heavy elements, etc). heavy elements, etc). 

⇒⇒ Dedicated VLE, LE and HE Dedicated VLE, LE and HE reaccelerator(sreaccelerator(s) [~0) [~0--1, ~11, ~1--5 and 5 and 
~5~5--150 150 MeV/uMeV/u] coupled to separate target] coupled to separate target--ion source beam ion source beam 
preparation systems *  preparation systems *  ……

→→ ieie. Beam sharing of driver accelerator beam. Beam sharing of driver accelerator beam

** see see AriAri JokinenJokinen’’ss talk Tuesdaytalk Tuesday



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Stable Beam OperationStable Beam Operation

-- detdet calibrations, reference calibrations, reference ““exptsexpts”” (C. 2015(C. 2015--20 unique machine), 20 unique machine), 
systematicssystematics with RNB not accessible with EURISOL , with RNB not accessible with EURISOL , utilisationutilisation
of facility during driverof facility during driver--linaclinac/target ion/target ion--source downtime source downtime ……
-- as plan to handle 10as plan to handle 101212--10101313 ppspps RNB, similar intensity RNB, similar intensity 
stable beams easier (stable beams easier (ECRECR’’ss already available)already available)

⇒⇒ highhigh--acceptance, highacceptance, high--resolution fragment separatorresolution fragment separator

•• Beam PurityBeam Purity

-- in general in general isotopicallyisotopically pure beams preferredpure beams preferred

[ [ latitude/acceptancelatitude/acceptance forfor accelerating isobars ? ]accelerating isobars ? ]



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• Beam Beam emittanceemittance/spot size/spot size

-- ~2~2ππ mm.mradmm.mrad
-- ~~2 mm2 mm22 spot size spot size 

Most stringent requirements at VLEMost stringent requirements at VLE--LE/Barrier LE/Barrier 
energies (0energies (0--~5 ~5 MeV/uMeV/u))

iffiff possible tandempossible tandem--like beam quality desired.like beam quality desired.



Experimental Requirements :Experimental Requirements :
Beam and Machine CharacteristicsBeam and Machine Characteristics

•• ONGOING PROCESS ONGOING PROCESS ––

FEEDBACK FROM TASKS 6, 9, ...FEEDBACK FROM TASKS 6, 9, ...

•• INPUT, FEEDACK WELCOME INPUT, FEEDACK WELCOME ……


