ANNEX 3.6 (Draft for experiment LaSpec)
LaSpec
Laser spectroscopy of short-lived nuclei at FAIR’s low energy branch

Content of Annex 3.6
3.6.1 
Introduction

3.6.2 
Purpose of Annex 3.6
3.6.3 
Participating institutes and contact persons
3.6.4 
Scientists presently participating in the LaSpec collaboration

3.6.5 
Organisational structure of the LaSpec collaboration
              Persons currently holding Management Positions
              LaSpec Collaboration Board / Steering Committee

              LaSpec Technical Board

              Relation to NuSTAR management structure and NuSTAR common projects

3.6.6 
Subsystems of the LaSpec experimental setup and involvement of the participating institutes
3.6.7 
Costs for the construction of the LaSpec setup

3.6.8 
LaSpec working groups and responsibilities
3.6.9
Deliverables and responsibilities
3.6.10 
Time schedule and milestones

3.6.11 
Sharing of the investment costs for Phase 1
3.6.12
Common Projects and their funding

3.6.13
Summary of investment costs broken down by institutes and funding agencies
3.6.1 Introduction
LaSpec will provide a multi-purpose laser spectroscopy station for the study of stopped, cooled, and bunched radioactive species produced with the Super-Fragment Separator (S-FRS) at the FAIR facility. Only limited R&D is required for the LaSpec experiment – the majority of the spectroscopic techniques are already employed, and working, at existing facilities (operated by members of the collaboration). The development and refinement of these techniques is on-going and will ensure that the LaSpec experiment will enjoy the highest sensitivity optical spectroscopy possible. The planning, construction, cost and funding for LaSpec, as approved by the CORE review committee, are described in this Annex.
3.6.2 Purpose of Annex 3.6
The purpose of this Annex to the NuSTAR MoU is to define the LaSpec collaboration and its organisational structure as well as the distribution of tasks and responsibilities among the groups participating in the LaSpec collaboration. It also defines the financial contribution towards the investment cost for the construction of the experimental setup for each group as agreed upon by the different institutes or funding agencies. The responsibilities and contributions defined by this
Annex relate solely to the construction phase of the LaSpec experiment alone. 
3.6.3 Participating institutes and contact persons
	City
	Institute
	Country
	     Contactperson

	Leuven
	Katholieke Universiteit Leuven
	Belgium
	G
	Neyens

	Jyväskylä
	JYFL University of Jyväskylä
	Finland
	I  
	Moore

	Orsay
	IN2P3, CNRS
	France
	F
	Le Blanc

	Darmstadt
	Gesellschaft für Schwerionenforschung mbH
	Germany
	Ch
	Geppert

	München
	Ludwig-Maximilians-Universität München
	Germany
	M
	Sewtz

	Mainz
	Johannes Gutenberg-Universität
	Germany
	W
	Nörtershäuser

	Heidelberg
	MPI Kernphysik
	Germany
	J
	Ullrich

	Tübingen
	Eberhard-Karls-Universität
	Germany
	C
	Zimmermann

	Manchester
	University of Manchester
	UK
	P
	Campbell

	Geneva
	CERN
	Switzerland
	A
	Dax

	Livermore
	Lawrence Livermore National Lab.
	USA
	D
	Schneider

	Richland
	Pacific Northwest National Lab.
	USA
	B
	Bushaw


3.6.4 Scientists presently participating in the LaSpec collaboration

K. Flanagan, M. Huyse, I. Koudriavtsev, G. Neyens, P. van Duppen
Katholieke Universiteit Leuven,  Afd. Kern- en stralingsfysica, B-3001  Leuven, Belgium
J. Äystö, A. Jokinen, T. Kessler, I. Moore, H. Penttila
JYFL University of Jyväskylä, Jyväskyla, P.O. Box 35, Finland

F. Le Blanc, D. Lunney 
IN2P3, CNRS, F-91405 Orsay, France

Ch. Geppert, O. Kester, Th. Kühl, C. Scheidenberger, M. Tomaselli

Gesellschaft für Schwerionenforschung mbH, D-64291 Darmstadt, Germany

D. Habs, M. Sewtz, J. Szerypo, P.G. Thirolf

Ludwig-Maximilians-Universität München, D-85748 Garching, Germany

K. Blaum, G. Huber, W. Nörtershäuser, M. Seliverstov, K. Wendt
Johannes Gutenberg-Universität, D- 55099 Mainz, Germany
J. R. Crespo López-Urrutia, J. Ullrich

MPI Kernphysik, D-69117 Heidelberg, Germany

C. Zimmermann

Eberhard-Karls-Universität, D-72076 Tübingen, Germany
J. Billowes, P. Campbell

University of Manchester, Manchester M13 9PL, Great Britain
A. Dax, M. Kowalska
CERN, CH-1211 Geneva 23, Switzerland
D. Schneider
Lawrence Livermore National Laboratory, US-CA 94550-9234 Livermore, USA
B. A. Bushaw

Pacific Northwest National Laboratory, Richland WA 99352, USA
3.6.5 Organisational structure of the LaSpec collaboration
The LaSpec collaboration has a Spokesperson, a Co-Spokesperson, a Collaboration Board, a Project Manager (who acts also as the Technical Director) and a Technical Board.
The LaSpec Collaboration Board (steering committee) consists of the representatives of those institutions in the LaSpec collaboration, or the associated funding agencies, which have signed the present MoU. The LaSpec collaboration Board elects the spokesperson and the deputy spokesperson for a period of three years. Re-election for one further period of office is possible. The spokesperson chairs the Collaboration Board and represents the collaboration in scientific and political matters. The spokesperson represents the LaSpec collaboration in the NuSTAR steering committee. 
The LaSpec Collaboration Board appoints a Project Manager, who reports to the Collaboration Board. The Project Manager is responsible for the coordination of the project including financial and technical issues. 

The LaSpec Technical Board consists of the coordinators of the working groups responsible for the sub-systems of the LaSpec setup as described below. It is chaired by the Project Manager who acts as Technical Director.
Persons currently holding Management Positions

	Spokesperson
	P. Campbell (Manchester)

	Deputy Spokesperson
	W. Nörtershäuser (Mainz)

	Project Manager
	

	Technical Director
	(= Project Manager)

	GSI contact person
	Ch. Geppert (GSI)


LaSpec Collaboration Board / Steering Committee

The members of the collaboration board are representatives from institutes having signed this MoU. The current members of the collaboration board are listed in the table below. 
	LaSpec collaboration board / Steering Committee

	Representative
	Institute
	Country

	G
	Neyens
	Katholieke Universiteit Leuven
	Belgium

	I
	Moore
	JYFL University of Jyväskylä
	Finland

	Ch
	Geppert
	Gesellschaft für Schwerionenforschung mbH
	Germany

	W
	Nörtershäuser
	Johannes Gutenberg-Universität
	Germany

	P
	Campbell
	University of Manchester
	UK

	F.
	Le Blanc
	IN2P3, CNRS, Orsay
	France

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


LaSpec Technical Board
	LaSpec Technical board members and deputies

	Sub-Project
	Member
	Institute
	Deputy
	Institute

	Chair
	
	
	
	

	RFQ (Shared with MATS)
	D. Lunney
	IN2P3, Orsay, France
	
	

	Collinear laser-ion spectroscopy
	P. Campbell
	Manchester, UK
	
	

	Optical pumping and atomic spectroscopy
	W. Nörtershäuser
	Mainz, Germany
	
	

	-NMR
	G. Neyens
	Leuven, Belgium
	
	

	RILIS
	I. Moore
	Jyväskylä, Finland
	
	

	Laser-desorption
	M. Seliverstov
	Mainz, Germany
	
	

	Laser Housing 
	Ch. Geppert
	GSI, Germany
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Relation to NuSTAR management structure
The relationship between LaSpec and the NuSTAR structure is spelled out in the NuSTAR MoU to which this is an annex.  

3.6.6 Subsystems of the LaSpec setup and Involvement of the participating institutes

Systems:

	(1)
	RFQ
	(5)
	RILIS

	(2)
	Collinear spectroscopy
	(6)
	Laser desorption

	(3)
	Optical pumping
	(7)
	Laser system

	(4)
	-NMR
	(8)
	EBIT spectroscopy

	Institute
	System

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Leuven
	
	
	X
	X
	
	
	
	
	
	
	
	
	

	Jyväskylä
	X
	X
	
	
	X
	
	
	
	
	
	
	
	

	Orsay
	X
	X
	
	
	
	X
	
	
	
	
	
	
	

	GSI
	
	
	X
	X
	
	
	
	
	
	
	
	
	

	Mainz
	X
	
	X
	
	X
	X
	X
	
	
	
	
	
	

	MPIK
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Tübingen
	
	
	X
	
	
	
	X
	
	
	
	
	
	

	Manchester
	X
	X
	
	
	X
	
	
	
	
	
	
	
	

	CERN
	
	X
	
	
	X
	
	
	
	
	
	
	
	

	Livermore
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Note: A cross in the relevant element of this matrix indicates that the Institute concerned carries responsibility for this element of LaSpec

3.6.7 Investment cost estimates for the construction of the LaSpec setup
Summary of investment costs of the project

	Subproject
	Investment costs 

	Item 1
	Switchyard
	48
	k€

	Item 2
	Collinear Ion Beamline
	88
	k€

	Item 3
	Optical Pumping
	76
	k€

	Item 4
	-NMR
	168
	k€

	Item 5
	RILIS
	78
	k€

	Item 6
	LD-RIS
	14
	k€

	Item 7
	Laser Housing
	107
	k€

	Item 8
	Data Acquisition
	12
	k€

	Total
	591                    k€


3.6.8 Working groups and responsibilities

 (Coordinators, deputies, participants)

	Project
	Members

	RFQ (joined with MATS)
	D. Lunney, Ch. Scheidenberger (?)

	Collinear Laser Spectroscopy
	P. Campbell, J. Billowes, A. Dax, I. Moore, H. Penttila, F. Le Blanc

	Optical Pumping, and Fast Atomic Beam Laser Line
	W. Nörtershäuser, Ch. Geppert, K. Flanagan, Th. Kühl, M. Kowalska

	-NMR
	G. Neyens, K. Flanagan, M. Kowalska, W. Nörtershäuser

	RILIS
	I. Moore, A. Jokinen, M. Huyse, T. Kessler, I. Koudriavtsev, M. Sewtz, P. van Duppen, K. Wendt

	Laser-desorption RIS
	M. Seliverstov, G. Huber, F. LeBlanc

	EBIT Spectroscopy (optional)
	J.R. Crespo López-Urrutia, J. Ullrich, D. Habs, D. Schneider, J. Szerypo, P.G. Thirolf

	Laser System and Housing
	Ch. Geppert, W. Nörtershäuser, C. Zimmermann, A. Dax


The working group leaders marked in bold are members of the Technical Board. They are responsible for coordination of the work performed towards the development, design and construction or completion of the respective sub-system of the LaSpec setup. A time schedule with milestones and deliverables is given below. The working group leaders are responsible for the deliverables. They will report any technical difficulty or delay of the project to the Technical Director and the Management Board.

3.6.9 Deliverables

to be completed, e.g., by Technical Design Reports for the sub-systems etc.
	Sub-Project
	Deliverable
	Time due†
	Institute and person being in charge

	RFQ (joined with MATS)
	Ion cooler-buncher
	Year 2, 2nd quarter
	Orsay – D. Lunney

	Collinear Laser Spectroscopy
	Light collection region and beamline
	Year 2, 3rd quarter
	Manchester – P. Campbell

	Optical Pumping, and Fast Atomic Beam Laser Line
	Beamline, charge exchange cell and vacuum components
	Year 3, 2nd quarter
	Mainz - W. Nörtershäuser

	-NMR
	-NMR magnet and RF cavity
	Year 3, 2nd quarter
	Leuven – G. Neyens

	RILIS
	Laser ion source and trap
	Year 3, 3rd quarter
	Jyväskylä – I. Moore

	Laser-desorption
	RIS station
	Year 1, 4th quarter
	Mainz – M. Seliverstov

	Laser Housing
	Lasers and cabin
	Year 1, 4th quarter
	Mainz - W. Nörtershäuser


† Explanation given after Table in 3.6.10.

3.6.10 Schedule and milestones (presented as MSproject plan)
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Explanation: The year can be calculated backwards from the expected time when the Super-FRS, Low-Energy beamline becomes operational. First commissioning with radioactive beams is planned for the second year, last quarter. If this is scheduled for end 2011, it means that year 1 will be 2010. However, the LaSpec collaboration is performing continuous operation of similar setups at other facilities (JYFL, ISOLDE) and the experience gained here will be transferred into the design of the new setup.

3.6.11 Sharing of investment costs
	
	
	
	
	
	funding 

	
	
	
	
	
	
	
	
	
	
	agency /

	Institute
	RFQ
	CLIS
	OP
	-NMR
	RILIS
	LD-RIS
	Lasers
	
	Sum
	country

	Leuven
	
	
	
	70
	
	
	
	
	70
	FWO-Vlaanderen

	JYFL
	75
	
	
	
	75
	
	
	
	150
	Finland

	Orsay IN2P3
	X
	
	
	
	
	14
	
	
	14
	France

	GSI
	
	
	
	
	
	
	90
	
	90
	Germany

	Mainz
	
	10
	40
	30
	50
	
	
	
	130
	Germany

	Tübingen
	
	
	20
	
	
	
	
	
	20
	Germany

	Manchester
	
	100
	
	
	
	
	
	
	100
	UK STFC

	
	
	
	
	
	
	
	
	
	
	

	Sum
	
	
	
	
	
	
	
	
	574
	


3.6.12 Common Projects

The RFQ and the switchyard are common projects of MATS and LaSpec. These two collaborations are strongly linked by their common members and this is also expressed in common organization of meetings and workshops. 
3.6.13 Summary of Commitments by funding agency / country
	Funding agency
	Institutes
	Investment

	Belgium, FWO-Vlaanderen
	University Leuven
	  70 k€

	Finland
	University Jyväskylä
	150 k€

	France
	IN2P3, Orsay
	  14 k€

	Germany
	University Mainz,
University Tübingen
	150 k€

	UK STFC
	University Manchester
	100 k€

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total
	
	484 k€
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