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2.2 keV/u 120 keV/u

1.4 MeV/u 11.4 MeV/u

 115 m

ion A/q  8.5, i.e.  238U28+

beam current (pulse) * A/q 1.76 (0.5% duty cycle) mA
beam energy (adjustable) 3.0 - 11.7 MeV/u
normalized total output emittance, horizontal / vertical 0.8 / 2.5) mm mrad
beam pulse duration 200 μs
beam repetition rate 10 Hz
operating frequency 36 / 108 MHz
length 115 m

design parameters
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• dedicated uranium-terminal & LEBT

• increase of rep. rate 1.0 Hz 2.7 Hz

HSI-RFQ: new beam dyn. design

MEBT: re-design stripper: increase efficiency emittance transfer hor. 

new post-stripper DTL

new post-stripper rf-sources
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Poster
TUPRC001

N2 gas jet

H2 (pulsed) gas cell
> 10 μg / cm2

beam energy loss:

U28+ N2 jet (max.) 14 5 keV/u

U28+ pulsed H2 stripper cell
(1 valve, 7.5 MPa) 17 5 keV/u

U29+ pulsed H2 stripper cell
(2 valves, 5.5 MPa) 27 5 keV/u

gas stripper section
@ 1.4 MeV/u

charge state spectrum

J. Radioanal. Nucl. Chem. 305, 913 (2015)
Phys. Rev. ST Accel. Beams 18 040101 (2015)
P. Scharrer, et al.@HIAT2015
W. Barth, et al.@IPAC2016
W. Barth, et al.@HB2016

courtesy E. Jäger, A. Yakushev, J. Khuyagbaatar 

courtesy
P. Scharrer, W. Barth
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ROSE:
ROtating System for Emittance measurements

NIM A 820 14 (2016)
Phys. Rev. Accel. Beams 19 072801 (2016)

Talk
TH2A03

courtesy M. Maier
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Bsol = 0.9 T

Bsol = 0.4 T

Bsol = 0.0T

Phys. Rev. ST Accel. Beams 14 064201 (2011)
Phys. Rev. ST Accel. Beams 16 044201 (2013)
Phys. Rev. Lett. 113 264802 (2014)

charge state stripping inside solenoid

submitted to NIM A by S. Appel et al.
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inter-tank section (  1m) • profile grid / pumping
• phase probe
• current transformator
• gate valve
• quadrupole
• re-buncher (1 MV)

• five cavities for acceleration from 1.4 to 11.4 MeV/u, 184 cells

• pulsed em-quadrupoles

• 65° of transverse phase advance 0

• emittance growth

• inter-tank sections provide for
• intermediate energies
• diagnostics
• reminder: UNILAC changes ion & energy

almost every day!

courtesy A. Rubin
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low current, 3.3 MeV/u

operation at 3.0 MeV/u output energy:

• no rf-power in last DTL tanks
• preserve short bunches along DTL
• decelerate in single gap resonators

DTL tanks single gap
resonators

61 m

courtesy A. Rubin

long. output

3.
3 

M
eV

/u
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• focusing shall preserve beam emittance ratio (flatness)

• space charge drives re-equilibration of emittances

• mitigated by stronger focusing in ver. plane

• ver. focusing quads at stronger gradients w.r.t. hor. ones

• few % of increase of ver. quad gradients works

Ratio of ver. / hor. Emittance  3.5

flatness preserved !

ver.

hor.

courtesy A. Rubin
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• improved shapes of drift tube end plates

• optimization of shunt impedance per surface field

• „freehand“-shape

newpresent

courtesy X. Du
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each drift tube is kept by two stems:
• provision of quad current and water cooling of tube & quad
• well-chosen orientations of stems suppress parasitic TM rf-modes

field tilt sensitivity

1:3 scaled cold model to probe experimentally:
• different stem orientations
• different drift tube surfacessubmitted to Phys. Rev. Accel. Beams by X. Du

courtesy A. Seibel
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• 1.8 MW rf cavity amplifier prototype
• 150 kW solid state driver amplifiers (prototype 

in preparation)
• control racks for high power amplifiers

• modern PLC systems for amplifier control
• new fast interlock and measurement units
• commercial grid power supplies
• to be used with existing amplifiers first

and with new ones later
• re-use of existing powerful 1 MVA 

anode power supplies equipped
with new PLC controls

• development of new digital LLRF 
systems based on MTCA.4

Poster
THPLR025

courtesy B. Schlitt,
G. Schreiber J. Zappai
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GSI-UNILAC cw-Linac

beam on target 3 weeks 2 days

production of element :

• reactions at Coulomb barrier production of SHE
• operation: cw
• A/q: 6

• beam current: 1 mA

• injection energy: 1.4 MeV/u

• output energy: 3.5 - 7.3 MeV/u

cw-linac layout (S. Minaev, 2009)

HLI
injector

• multi-gap CH-cavities
• small number of rf-cavities and short cavity 

lengths (up to 1 m)
• acc. gradient of 5 MV/m compact linac

design
• several cavities & solenoids per cryostat
• modular construction

courtesy
W. Barth, V. Gettmann

Poster
THPLR033
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Step 0

Step 1

Step 2

demonstrator (1 cavity)

demonstrator (3 cavities)

advanced demonstrator (7 cavities)

2017 20192016

1.881.39 E (MeV/u)2.4 3

HLI
injector @ GSI

A/q=6

11 m

3.6

217 MHz CH demonstrator cavity cryomodule @ GSI test area 

(M. Miski-Oglu @ ann. meeting 
2016 of HGF-M&T, KIT/Karlsruhe)

courtesy
W. Barth, V. Gettmanncourtesy

H. Podlech, F. Dziuba
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cryo module assembly (11/2015)

first cool down of cryostat to 4K
and ramp up of sc solenoids to 9.3 T

rf-testing (Frankfurt Univ.)

108.4 MHz re-
buncher

clean room 
upgrade @ GSI

(class ISO 2)

high power 
rf-coupler

delivery status

(M. Miski-Oglu @ ann. meeting 
2016 of HGF-M&T, KIT/Karlsruhe)

courtesy
H. Podlech, W. Barth

Poster
THPLR044
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A. Adonin, W. Barth, M. Baschke, M. Basten, M. Bevcic, M. Busch, D. Dähn, X. Du, Ch.E. Düllmann, F. 
D. Dziuba, P. Gerhard, V. Gettmann, H. Hähnel, M. Heilmann, R. Hollinger, P. Horn, E. Jäger, M.S. 

Kaiser, A. 
Rubin, P. Scharrer, B. Schlitt, G. Schreiber, M. Schweda, A. Seibel, W. Sturm, H. Vormann, H. Welker, 

C. Xiao, A. Yakushev, S. Yaramyshev, J. Zappai, C. Zhang, O. Zurkan,

and many more ....
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