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MLLTRAP project in Germany
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MLLTRAP

MLL

Peter G. Thirolf , Christine Weber
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V.S. Kolhinen, et al., Nucl. Instrum. Methods Phys. Res., Sect. A 600 (2009) 391

2009 � Off-line commissioning of the double Penning trap syste m MLLTRAP

MLLTRAP � Penning trap mass spectrometer � High-precision mass measurements
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GANIL

- �  decay spectroscopy

- Laser Spectroscopy

- High-precision mass measurements

The DESIR facility at GANIL-SPIRAL2 : 

Mass measurements 
- Nuclei with Z �  104
- N=Z nuclides up to 100Sn
- Quantum phase transitions around 

A = 100 (N=60)

MLLTRAP project in France
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15 MV50 MeV

MLLTRAP project in France

ALTO

The ALTO facility at Orsay

15 MV
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First operational RIB facility based on photo-fission � populating the GDR of  238U

� 30-kV platform
� mass separator (A/ � A = 1500)
� 10 µA, 50 MeV e- beam
� 1011 – 4 x1011 fissions/s

RIALTO
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Status of MLLTRAP@ALTO
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March 2016 : “Charting Terra Incognita of Exotic Nu clei”

The MoU between MLL and IPNO was signed  in May 2016 
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Move of MLLTRAP from MLL to Alto

The truck left MLL the 14th of July 2016

February – April 2016

July 2016

Free area for MLLTRAP
December 2016

July 2016
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RFQ Cooler and buncher
MCP

C
on

tin
uo

us
 B

e
a

m
 

fr
om

 A
LT

O
@

 3
0

 / 
6

0
 K

e
V

2r0 = 14 mm, 15 segments

RFQ Design � COLETTE
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���< 3 keV

Buffer gas

MCP

PT-MS

60 kV

COLETTE@TRIGA

39K+ @ 30 keV,
VRF = 85Vpp FRF= 1 MHz

Bunching efficiency = 54%

T. Beyer et al., Appl. Phys. B 114 (2014) 129

RFQCB

MLLTRAP setup at Alto
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RFQ Cooler and buncher
MCP

C
on

tin
uo

us
 B

e
a

m
 

fr
om

 A
LT

O
@

 3
0

 / 
6

0
 K

e
V

���
���

�


��
���< 3 keV

Buffer gas

MCP

PT-MS

60 kV

Penning trap

MLLTRAP setup at Alto

7 Tesla 
superconducting magnet
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MLLTRAP

35�
Bender

Mark for
59� Bender

IPNO Design office
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Status of MLLTRAP@ALTO

59� Bender

MLLTRAP
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High -precision mass measurements at ALTO

N = 82

Z = 50
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Isotopes produced at ALTO by photo-fission
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High -precision mass measurements at ALTO
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High precision mass measurements of silver isotopes

113,115,118Ag : Characterize the performance of the full detection system

123-125Ag : Sensitivity of MLLTRAP to ions with short half-lives and low statistics
126Ag and above : evolution of the shell gap at N= 82  (PI-ICR)
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Nuclear structure around N = 82

S. Goriely et al., PRC88(2013)
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Masses for nuclear astrophysics studies
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Masses for nuclear astrophysics studies

mass a b c d

126 0.05 * 0.15 1.28

127 0.11 0.02 0.22 1.68

128 2.22 3.51 1.23 2.89

129 1.92 0.71 1.18 2.90

130 12.54 0.04 0.68 3.03

low entropy hot wind

high entropy hot wind

high entropy cold wind

neutron star merger

b

a

c

d

Nuclear mass (silver isotopes)

82

Important nuclei from sensitivity studies

M.R. Mumpower et al., PPNP86 (2016) 86
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Warm-up of the superconducting 
magnet at Munich, shipment and 
cooling and shimming of the 
superconducting magnet at IPN

Design of an RFQ cooler 
and buncher

Construction of the RFQ cooler and buncher

2016 2017 2018 2019 2020

Off-line test of the RFQ and MLLTrap

On-line test of the RFQ and MLLTrap
High-precision mass-measurement campaign

Move of all associated 
equipment to IPN

Installation, Alignment of the vacuum tube and traps
Vacuum tests, electronics tests, off-line ion source
Trapping, buffer gas cooling, first resonance
Mass cross check
Preparation of the temperature stabilization device
Installation of the MCP delay line detector

Status of MLLTRAP@ALTO
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High -precision mass measurements above fermium

N = 152 N = 162
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High -precision mass measurements above fermium

Rf
257

104 153
T1/2 (g.s.) � (nb) 

4.7 s ~40

208Pb(50Ti,1n)257Rf

Anchor point for
269Ds (Z=110, N=159)
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High -precision mass measurements above fermium

• A/Q = 3
• Transmission efficiency of

the gas cell and S-shaped RFQ
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High -precision mass measurements above fermium
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High -precision mass measurements above fermium
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Thank you for your attention!


