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Motivation

Institut fr Angewandte Physik «——» Stern-Gerlach-Zentrum
accelerator development for high applications and experiments using
intensity ion beams acceleraors

e Injector for RHIC BNL

 Proton LINAC for p - Produktion (FAIR)

* UNILAC upgrate (FAIR)

* LINAC front end for XADS/EUROTRANS
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Motivation

Example for the accelerator development
© H. Podlech

» IP-EUROTRANS

% INTEGRATED PROJEGT ON EUROPEAN TRANSMUTATION -
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reference design for the XADS/EUROTRANS LINAC fremd
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FRANZ at a Glance

Neutron production

low energy proton beam Proton beam at the target
Beam energy: 120 keV Final energy (adjustable): 1,9 - 2,4 MeV
Beam current: 200 mA Repetition rate: 100 - 250 kHz
Pulse width: 50 - 150 ns Pulse width : 1ns
J
v
Neutron production Neutron beam
7 Lj (p’ n)® 7Be Energy: 100 — 500 keV
—— | Production rate:
target and detector — with kindly support by £2x10n/pulse ® £5x16° n/s
FZK and GSI.

Neutron flux at the target:
£120n/pulse® £ X 10 n/s® £ ¥k 10 n/cm|s

Bl
JOHANN WOLFGANG @‘ GOETHE

FrankfurterNeutronenquelle am Stern-Gerlagkentrum http://franz.physik.uni-frankfurt.de UNIVERSITAT
FRANKFURT AM MAIN



150 kv

Terminal W,=120keV ~W,=0.7MeV  W,=1.87-2.1 MeV Beam Dump
P,=24x10 W P,,=7x10 W P, =21x10 W Detector Development
' ' high n - flux (dc)
\ l Rebuncher_gm, 'Li Target
/
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lon Source \ Steerer ?
-/ Chopper Chopper

Dt = 50-100ns f= 250kHz Dipole ¥
f= 250kHz Magnet

‘Li Target S \\

Technical layout of the neutron source
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system

© R. Nérenberg / K. Volk

prototype of the high current
redesign of the proton source proton source
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Beam fractions: p > 90%
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Current density
on emission
surface as a
function of arc
power
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measured phase space distribution at

W, =26 keV, | =56 mA
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Emittance
of the
ion source

Acceptance
of the
accelerator

mapping of beam emittance into the

accelerator acceptance

d2r _e2+K
1,2 's T 3
dz = [

- K (2)re

envelope equation for the description of beam

transport

Layout LEBT

Beam Trafo 40
Bsllows 100
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Beam
diagnostic

Variable
slit width

/

f =250 kHz
t =50 -150 ns

Capacitor

magnet current as a function of time

i Static deflector
LC - Oszillator system
Further experiments with

low energy proton beam

(7]

scheme of the magnetic chopper system
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Transmisson / %
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Radio Frequency Quadrupol

Functionality of the RFQ

U0 -

ania |

i __, ~— - ——— T~ ——

lon source Beam
matching

RFQ - Accelerator

four rod resonator ) @
JOHANN WOLFGANG GOETHE

FrankfurterNeutronenquelle am Stern-Gerlagkentrum http://franz.physik.uni-frankfurt.de UNIVERSITAT

FRANKFURT AM MAIN



RFQ Accelerator

Four-Rod-RFQ for high beam intensities

SARAF — Project Israel
f,=176 MHz, | = 50 mA, P = 64 kW/m, cw - operation

view into an RFQ conditioning of the RFQ
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Drift Tube Accelerator

Different types of H — mode cavities

© H. Podlech
reiH rt CH sc CH
E <30 AMeV E <100 AMeV E <100 AMeV

30 < f< 250 MHz

T,

150 < f < 700 MHz 150 < f < 700 MHz

-
Y

B2
JOHANN WOLFGANG % GOETHE
NV

Frankfurter Neutronenquelle am Stern-Gerlagentrum http://franz.physik.uni-frankfurt.de UNIVERSITAT
FRANKFURT AM MAIN



Coupled RF Resonators

Reducing investment coast by the use of one

RF —power amplifier
© H. Liebermann / A. Bechtold
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Target
development ?

Dipole magnets

AN

Magnetic Chopper

scheme of the Mobley type bunch compressor
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Bunch-Interaction
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Intensity
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compressor mode

dc mode ~ 30 mA

_ A ~ 6 cn? A ~ 6 cn?
Footprint of the proton beam at the target:
M peax= 2,7 MW/cn? | | =10 kW/cm?
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Conclusion

 all components of FRANZ determine the challangéhef
project

« FRANZ will be a test bench for the development of
accelerator instrumentation

« FRANZ is a long-term project also to provide tlirieation
of students

 the planned neutron source open a wide field pearments
in cooperation with FZK, GSI and .... within Steaerlach-
Zentrum
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Thank you for your attention
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