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OUTLINE

» Overview of the ISOL technique

+ ISOLDE-REX, post acceleration of
radioactive ions

* Physics at ISOLDE
* Future plans
 Visit

Summer students Mats Lindroos on behalf of the
2005 ISOLDE team



@l 1501DF@CERN

Proton Beam

Robot Control

Mats Lindroos on behalf of the

Summer students

2005

ISOLDE team



) 3

Isolde Physics

Summer students Mats Lindroos on behalf of the
2005 ISOLDE team



PRODUCTFYON OF EXOTEC ¥ONS

spallation . +

“Fr
1GeVp fragmentation
—p» 0 +
= \ "L
fission

n
p

Summer students
2005 ISOLDE team

Mats Lindroos on behalf of the

ISOLDE

.........




@‘ PRODUCTFON YFFLDS

o (mb)

10

10

10

10

Summer students
2005

40 MeV p
150 MeV p
1GeVp
10.5GeV p

Ny
N

77 AMeV 2C
750 A-MeV *Be
750 A-MeV *®Pp

82 84 86 88 90 92 94
Rubidium mass

Mats Lindroos on behalf of the
ISOLDE team

ISOLDE

proton beam

.............

aaaaaaaaaaaaaaaaaaa




ISOLDE target o source
I@‘\‘ CROSS SECTFONS =
ENERGY DEPENDENCE radioactive ion beams

Summer students Mats Lindroos on behalf of the
2005 ISOLDE team



@‘ Tapger A

Thermochemical and
physical principles

e Diffusion -
o Effusion
+- 8V
500A
[ S o
+-9V
* 1000A *
Summer students Mats Lindroos on behalf of the

2005 ISOLDE team



ISOLDE targe - on source

proton beam
tttttt

============

radioactive ion beams

|SOLDE target and ion-source unit
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The thermal shock of the proton’s dE/dx
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ISOLDE target on source
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| SOECRIS MINIMONO ISOLDE
* based on aISOLDE unit * GANIL design [1,2]

* coils o ‘standard’ ISOLDE unit
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High resolution mass spectrometer, 4 dipole magnets

Simulation without beam cooling:
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“Isobaric” separation

Separation limited
by the beams
transverse size

Cooling at low
energy with RFQ
coaoler
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[@‘ PURE BEAMS?

To get pure beams free from isobaric
contamination:

» Target material

» Target and ion source chemistry
* Proton energy

* lon source

* Magnetic separation

Summer students Mats Lindroos on behalf of the
2005 ISOLDE team



Summer students

2005

IS

ISOI FaciIiTiEs 1007

1967

Mats Lindroos on behalf of the
ISOLDE team

ISOLDE

analysing magnet




ISOI, FACILITIES 2903

World Wide Radioactive Beam Facilities
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NUCLEAR LANDSCAPE

rp-process

fission drip-lines?
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WHY BOTHER?

« A few-body system of hadrons (neutrons and
protons) with many remaining question marks

« “Largest”’ system where strong and weak
interaction are manifested

* “Applications”
— Astrophysics
— Condensed matter
— Energy
— Medicine
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[@‘ WHY NUCLEAR PHYSCS?

“And why nuclear physics? My answer is
the same as that of the young student
who chose nuclear physics — it Is a field
of basic research with fascinating
fundamental problems and applications
to many other areas such as medicine
and material science. | believe that
nuclear physics is so broad that it is well
on the way to becoming the most
general natural science.”

Professor Paul Kienle, 1993
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O Particle and

Astrophysics
B Solid state physics 14%

17%

B Biology/Medicine
2%

0O Atomic Physic
18%

35 Experiments

O Weak Interaction 270 Users
and Nuclear 77 I nstitutes
Physics 22 Countries
49%
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Constraints for nuclear mass models
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@ NAss MEASUREMENTS @ A~

proton beam
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SOLfD STATE PHYS¥CS
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MNEDICAL PHYSICS

« Example:
samarium
isotopes

* “in vivo” dosimetry
by positron
emission
tomography
(PET)

« 142-Sm (e, T1/2 =
72m) ->  142-Pm
(b, T1/2 = 40s)

« Therapy: 153-Sm
(b, T1/2 =47h)

PET scan of arabbit 60 min p.i. of ISOLDE
produced 142-Sm in EDTMP solution
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8
2.2 W’:
» Challenges 4/Prsauction
when wdand ionization, 4
accelerating
radioactive ions: ?

— Low intensity
— Short half lives
— Charge state

N—
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REXEBIS | |
charge state breeding !
Qh=1/45

ISOLDE beam
=600 isotopes
>70 elements
60 keV, Q =1t

Q/A selection \

REXTRAP
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@‘ OOO NS CYCIENG OF THE e
d¥| S BOOSTER

 Present PSB cycle 1.2 s

* Increase PSB capacity to cope with increased demands for
protons at CERN

« Major proton users to benefit: LHC, ISOLDE, CNGS

Tests for fast cycling of the PSB (Cycle C3)
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FUTURE PLANS
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@‘ TARGET DEVELOPMENT -

Hginlet DETAIL OF NOZZLE

Hgjet (1 cm diam.) @]

Protons — . Valve E

Observation Box {%
1 |
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Proton "get-lost" beam pipe

Hg evacuation

H.Ravn, U.Koester, J.Lettry,
S.Gardoni, A.Fabich
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THE BETA™BEAM

Proton Driver
SPL

lon production
ISOL target &
lon source

Beam preparation
ECR pulsed

| on acceleration
Linac

Acceleration to

medium ener gy
Bunching ring

and RCS ‘

Summer students
2005

Acceleration to final energy

PS & SPS

|F of RB?
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AIM: provide beams of electron (anti) neutrinos by decay of beta active ions.

Experiment

Neutrino
Sour ce

Decay
Ring

(

ISOLDE target on source

proton beam
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Decay ring

Br = 1500 Tm
B=5T

C = 7000 m
L. =2500m

He: g =150
18Ne: ¢ =60
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proton beam

@ CERN 1O FREJUS o

| SPL @ CERN
2.2GeV, 50Hz, 2.3x10"p/pulse
| adMW

““1 Now under R&D phase
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) WATER CHERENKOW
add| SUPER K ANYOKANDE

MultiUSER detector: Astrophysics, Beta-beam, Super Beam, Proton Decay
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@ COMBINATION OF BETA BEAM WiTH LOW ENERGY SUPER BEAM = T

Uniqueto CERN:

combines CP and T violation tests

Ve v, (BH) G T 2 vo v, ()

Tt Tt
CP CP
1 1

Ve vy (B) T VoV, ()

A. Blondd
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[@ CONCIUSTONS

* Nuclear physics and its applications:
— are fascinating subjects
— have an exciting future at new large scale
facilities
— holds exciting research opportunities for

you; for a Ph.D. and a future research
career

* Thank you for your attention!
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@ ISOLDE' vistT

* Today at 15.00!

* Bring your
filmbadge

* We are meeting
outside the
ISOLDE hall
(Building 170)
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Proton Beam
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Collections (medical
physics, solid state
physics)

Control room and
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