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Overview

* Ladder-Resonator
 CH-Structure
 cw Linac for Super Heavy Elements

* Nuclear Waste Transmutation (EUROTRANS)
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Papers related to Low-B-Cavities at SRF 2009

H. Podlech, IAP Frankfurt
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“Conventional” Superconducting Low-B-Cavities

Most of the existing superconducting low-3 cavities are QWR or HWR

Alpi INFN Legnaro: QWR/HWR (80-160 MHz)
Spiral-2 : QWR (88 MH2z)

IFMIF: HWR (175 MHZz)

SARAF: HWR (160 MHz)

ISAC-II: QWR (106 MHz)

FRIB: QWR, HWR (80.5-322 MHz)
MSU ReA3: QWR (80.5 MHz)

MSU Spiral-2
HIE ISOLDE at CERN: QWR (101 MHz) =322 MHz =88 MHz
p=0.28 p=0.07

H. Podlech, IAP Frankfurt linac-world.de
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Improvements on Half-Wave-Resonators
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The Ladder-Resonator

A 4-gap Ladder-Resonator has been

developed at INFN Legnaro for 3=0.12
and f=352 MHz
COMSOL 3.5 HFSS 11.1

RF Coupling 1.2% 1.2%
Ep/Ea 4.0 (+0.6) 3.7 (+0.3)
Bp/Ea 9.0 8.8
[MT/(MV/m)]
Bjoint [uT] 182 188
G [Q] 35.8 36.5
U/E2, 38 38
[MJI/(MV/m)2]
L ctive 193 mm

G. Bisoffi THPPOO019

H. Podlech, IAP Frankfurt linac-world.de



IAP Frankfurt Berlin-Dresden GOETHE @
LINAC AG i

ag
k//j‘faj . 14" International Conference on RF Superconductivity H I:'I\IKYLE BASMI E?ITN
Test of the Ladder-Resonator
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The Family of H-mode DTL Cavities

e

Interdigital H-Mode (IH)

Crossbar H-Mode (CH)

H. Podlech, IAP Frankfurt linac-world.de
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Superconducting
CH-Prototype

The first sc ,real“ multi cell
cavity for the low energy range

Gap number 19
Length (mm) 1048
Frequency (MHz) 360

p 0.1
E,/E, (BA-definition) 5.2
By/E, [MT/(MV/m)] 5.7
G=RQ, (©?) 56
R./Q (@) (T incl.) 3180
(R,/Q)G (Q?) 178000
Q, (BCS, 4.2K, 360 MHz)  1.5x10°
Q, (total R;=88 nQ) 6.8x108
W [mJ/(MV/m)?] 92

H. Podlech, IAP Frankfurt 10 linac-world.de
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Performance of the First CH-Protoype
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First Horizontal Tests (Slow Tuning)
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,Weak Points* of the Superconducting Prototype Cavity:

Tuning system needs
longitudinal space

Long end cells Little space for
(field flatness) capacitive HP couplers

Little space for Poor possibilities
larger tuner surface preparation

H. Podlech, IAP Frankfurt

linac-world.de
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‘New sc CH-cavity 325 MHz, B=0.158

Flange for cavity

Material ordered preparation

Bellow tuner

Production will start this Static tuner a l
year

Beam test in 2011 at GSI

Gap number

Length (mm)

Frequency (MHz)

B

E,/E, (BA-definition)

Bp/Eq [MT/(MV/m)]

G=R;Q, (€2)

R./Q () (T incl.) 1250
(R/Q)G (&7 80000
Q,(BCS, 4.2K, 325 MHz)  1.9x10°
Static tuner

Bellow tuner Inclined stems

Power coupler

Helium vessel
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Applications

CW Linac for Super-Heavy-Element Production

EUROTRANS
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Sc cw-Linac for Super Heavy Element Production (SHE) at GSI

DS Super Heavy Element Research at GSI

(281)

Element ,Darmstadtium®

¢ P-Linac SIS 100
= SIS 300
o~ &_UNILAC , si
SHE research is contrary to S S
FAIR operations e ST LY i s BN

anti-proton
production target

FLAIR

/ complex
|

Dedicated cw linac

.100mi
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Sc cw-Linac for Super Heavy Element Production (SHE) at GSI

Quadrupole triplet Solenoid Accelerating cavity Rebuncher

Variable part
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Will be built an tested with beam

Every sc Cavity powered by 5 kW

_ amplifier
Front End: High-Charge- Winax=7.3 AMeV P
Injector, 108.48 MHz, f=216.96 MHz Above W=3.5 AMeV full energy
E.~1.4 AMeV A/Q=6.5 variability

H. Podlech, IAP Frankfurt linac-world.de
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Reference Design EUROTRANS Linac

2 gap Spoke 5 cell elliptical
352 MHz 704 MHz

T Igl T Jgl_ T

B=0.35 | p=047 i p=0.65
v v
100 MeV 200 MeV

Beam
Dump

600 MeV
2.54 mA

17 MeV -
Spallation target
_ Independently phased Sub-crmcal
Linac Front End superconducting section core

' —' ‘}mQut“uc“wc”o%

N\ =
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The EUROTRANS 17 MeV Front End
Re-buncher-1 Re-buncher-2
cryo-module 17 MeV
3 MeV 5 MeV

conizar] evanesea[T| [ ][] [N N R

\ /
sc solenoids

triplets

Superconducting CH-cavities

Frequency 352 MHz
Effective voltage 2.5-3.5 MV
Gradient 3.9 MV/m
Nr. of cells: 13-14
Focusing Sc solenoids

linac-world.de
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Summary

Ladder-Resonator

CH-Cavity

* Experimental Results

Applications

Thank you

H. Podlech, IAP Frankfurt linac-world.de




