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MEMORANDUM of UNDERSTANDING for the

CONSTRUCTION, COMMISSIONING, MAINTENANCE & OPERATION 

and DECOMMISSIONING of the DARKSIDE-20k EXPERIMENT

at the LABORATORI NAZIONALI DEL GRAN SASSO



This Memorandum of Understanding (“MoU”) is made by and among the Funding Agencies/Institutions of the DarkSide-20k Collaboration.


WHEREAS the Institutions have established a scientific collaboration, to perform a dark matter search with the DarkSide-20k detector (the “Experiment”), which is presently under construction at the “Laboratori Nazionali del Gran Sasso” (“LNGS”). These Institutions have secured the support of their Funding Agencies to enable them to participate in the Experiment;

WHEREAS the primary purpose of the Experiment is the study of dark matter physics and other related topics in the fields of low background rare events detection and underground physics;

WHEREAS the Funding Agencies/Institutions now seek to formalize their understandings, obligations and other relevant policies and procedures with respect to the construction, commissioning, maintenance & operation, and decommissioning of the Experiment;

NOW, THEREFORE, the Institutions agree as follows:


Article 1 
Brief description of the Experiment

The DarkSide-20k experiment at the “Laboratori Nazionali del Gran Sasso” (LNGS, owned and operated by INFN) in Italy will search for dark matter particles by means of an active target of Underground Argon (UAr) naturally suppressed in 39Ar (relative to Atmospheric Argon, AAr). The UAr will be extracted in Colorado by means of the Urania plant and purified in Seruci, Sardinia, by means of the Aria plant.
The DarkSide-20k inner detector is a two-phase time projection chamber (TPC) filled and surrounded by UAr. The UAr volume around the TPC constitutes the inner veto system. The DarkSide-20k inner detector will be hosted at the centre of a large membrane cryostat filled with AAr. A Stainless-Steel vessel separates the two volumes of UAr and AAr. Silicon photomultipliers (SiPMs) are placed on top and bottom of the TPC and in the veto volume to read the Argon generated signals.
The DarkSide-20k experiment extends the cross-section vs mass range sensitivity in the search for dark matter to 4.6 10−48 cm2 for a 90% C.L. exclusion and 1.5 10−47 cm2 at a 5σ discovery significance for a 1 TeV/c2 WIMP after a 10 yrs. run, well beyond any current or presently funded experiment. 
This will lead to either discovery, confirmation, or exclusion of the WIMP dark matter hypothesis down to the level where coherent scatters from atmospheric neutrinos become a background to our technique. DarkSide-20k will also be sensitive to a galactic supernova neutrino burst originating anywhere in the Milky Way Galaxy.
The design of the DarkSide-20k experiment is described in the Technical Design Report and in the additional documents listed in Annex M.


Article 2
Phases of the Experiment

Along the development of the Darkside-20k experiment, the following five phases are identified: “Construction”, “Transition”, “Commissioning”, “Maintenance & Operation”, “Decommissioning”. The scope of each phase is outlined in the following.

2.1 Construction 
This phase requires the extraction of UAr, its purification and delivery to LNGS, the construction of the cryostat and all detector sub-systems, their assembly and installation in the Hall C of the LNGS. Construction phase is completed when the required UAr is extracted, purified, and present at LNGS, and the fully installed detector and ancillary plants are ready for commissioning. Specifically, this requires that the detector construction and installation activities be completed, with no further actions inside the cryostat required, the top of the cryostat is sealed, all cabling from interior to exterior systems completed, all the external support systems functioning (DAQ, cryogenics), lab safety systems are approved for operations, and LNGS Director has granted clearance for filling. The Construction phase completion is defined by key deliverable or performance parameters (KPP), distributed across the major funding agencies, and related to their scope. The KPP for the DarkSide-20k construction are listed in Annex C.

2.2 Transition (from Construction to Commissioning). 
This phase may begin when the Darkside-20k Resource and Review Board (RRB, see Article 6), upon a request from the collaboration, approves the end of the Construction Phase and therefore the beginning of the transition to the Commissioning phase. During the Transition phase, the procurement of AAr and delivery to LNGS must be completed.

2.3 Commissioning
The Commissioning phase consists in filling the detector with UAr and AAr and performing all technical and scientific activities needed to start science data taking.

2.4 Maintenance & Operation
The Maintenance & Operation  phase consists in activities of data taking, data analysis and detector maintenance. Its cost is also covered through Common Funds (see Art. 6.7).

2.5 Decommissioning
The Decommissioning phase consists of removing all Darkside-20k related components from the Hall C. The Parties abide by contributing to its cost. Each institution will cover the cost of dismantling, transportation and disposal of their own parts or instrumentation or materials, unless the property of that material is regulated by other agreements. The common cost sharing will be defined by the RRB in a future addendum.


Article 3
Parties

3.1 The Parties shall be the LNGS as host institution, all the Institutes of the Darkside-20k  collaboration as listed in Annex A, and their Funding Agencies. Annex B lists the Funding Agencies signing this MoU and their legal representatives or delegates. The Funding Agency may be an Institution or an established institution acting on behalf of one or more Institutions. Each Institution in Annex A must have at least one Funding Agency or Institution of the same country signing the MOU.

3.2 The collaborating Institution(s) and the DarkSide-20k collaboration will hereinafter be referred to as “Institute(s)/Institution(s)” and “DS-20k Collaboration”, respectively.



Article 4
Scope

4.1 This MoU addresses the five phases of the Experiment as defined in Article 2.  Its main purpose is to:

establish, for all the phases of the Experiment, how the charges and responsibilities are distributed among the Parties. 
set out organizational, managerial, and financial guidelines to be followed by the Collaboration.
establish the deliverable of each Institute during the Construction phase, the sharing of responsibilities during both the Commissioning and the Maintenance & Operation phases, together with the related costs.
establish the Common Fund and the rules for its administration.
define the criteria for sharing decommissioning costs and procedures to manage decommissioning.

4.2 The responsibilities, costs and deliverable of the Urania and Aria projects, while essential for the success of the DarkSide-20k scientific goals, are not part of this MoU and they are regulated by independent agreements listed in Annex Q.

4.3 The present MOU is not legally binding, but the Institutions and Funding Agencies recognize that the success of the experiment depends on all members of the Collaboration adhering to its provisions. Any default will be dealt with in the first instance by the Collaboration and, if necessary, then by the Resource and Review Board, defined in Article 6.

4.4 The Annexes are an integral part of this MOU. Amendments to the Annexes shall be made in accordance with the provisions and principles of this MOU.




Article 5
Organization


5.1 The DarkSide-20k Collaboration is composed of the Institutions listed in Annex A, which provide the financial and human resources needed for the five phases of the Experiment.

5.2 Members of the DarkSide-20k collaboration must be affiliated with a collaborating Institution. The different types of members and their responsibilities are defined in Annex E.
Through their membership to the DarkSide-20k collaboration, collaborators agree to abide to the DarkSide-20k Collaboration Code of Conduct (Annex F).

5.3 The following roles or bodies are defined. Governance rules are detailed in Annex R.
The collaboration aims at filling the management positions with the best candidates. As a guiding principle and not strict rule, the distribution of top management positions should be approximately proportional to the level of investment of the various Institutions, while trying, at the same time, to represent all. 

5.3.1 Institutional Board
The Institutional Board (IB) is the highest-level authority in the DarkSide-20k Collaboration. It is responsible for the definition of the rules and the governance and organization of the collaboration. Each Institution listed in the Annex A has a representative in the IB. The IB is guided by an elected IB Chair. As a guiding principle, IB voting rules should take into account the level of investment of each Institution or Funding Agencies.

5.3.2 Spokespersons
The Spokesperson (SP) and deputy Spokesperson (dSP) are formal representatives of the Collaboration and oversee its overall scientific and technical program. They are elected by the IB.

5.3.3 Physics Coordination
A Physics Coordinator is appointed by the IB to prioritize tasks, define uniform approaches and standard tools. In addition, the Physics Coordinator runs the process of approving results for public dissemination.

5.3.4 Financial Board
The Financial Board (FB) includes one National Contact Physicist per nation. The FB oversees resource planning ensuring that the DarkSide-20k resource needs are consistent with the different local national planning. The FB manages the day-by-day use of the common funds.  The FB reports about common funds usage to the RRB on a regular basis and makes proposals to the RRB concerning their amount and guidelines for the following year. The Chair of the Financial Board (CFB) is the INFN contact.

5.3.5 Project Construction Director (PCD)
The Project Construction Director (PCD) and the Deputy Project Director (dPCD) are appointed by INFN in consultation with the Spokesperson during the Construction phase. The PCD oversees and has authority over the technical implementation and managerial aspects of the Experiment and is responsible for completing it on schedule and within budget. To this end the PCD:
Chairs the Executive Board and Management Board defined below in Section 5.3.9 and 5.3.10
Maintains communications with Institutes providing major deliverables.
Ensures that status reports to agencies are transmitted via the Financial Board.
Is an ex officio member of the Institutional Board.

INFN may request the PCD to continue after completion of the Construction phase and lead the Commissioning effort through the transition to Operations.
At the end of the transition to Operations Phase the PCD will be replaced by a Technical Coordinator.

5.3.6 Project Office
The Project Office is made up of personnel who provide services and expertise in technical, financial, schedule and other management aspects and support the Project Construction Director.
 It is composed of the Project Control manager, the Project Engineers, the Argon Activity Coordinator, the LNGS Link, the GLIMOS (Group Leader In Matters Of Safety), the RAE “Referente Ambientale dell’Esperimento” and the CFB.


5.3.7 Collaboration structure and WBS

The Experiment is organized in subprojects. The list of subprojects is given in Appendix D.
Within each of the subprojects the workload is organized in several Working Groups focused on technical and scientific aspects. This organization defines a Work Breakdown Structure (WBS) as illustrated in Appendix D [we believe this figure must be re-done]. 
Each of the subprojects has a Project Leader (PL), a project Technical Coordinator (pTC) and a set of sub-system WBS managers at level 3 and beyond.

5.3.8 Technical Boards 
The Technical Board(s) (TB) serve as the forum for technical decision-making, ensuring that all such decisions preserve the scientific objectives of the DarkSide-20k experiment. The TBs at minimum consist of the collaboration WBS managers and are chaired by Project Leaders and pTechnical Coordinators. 

5.3.9 Executive Board (EB)
The Executive Board (EB) is the forum for reporting progress and approving decisions taken in the TB or making decisions based on the inputs from the TB. The EB is co-chaired by the Spokesperson and the Project Construction Director, and composed of the dSP, the IB Chair, the deputy Project Director, the CFB, the Physics Coordinator.  The Executive Board meets regularly, generally once per month. 

5.3.10 Management Board (MB)
The management board includes PCD and dPCD, the members of the Project Office, the PLs and pTCs, the SP and dSP, the IB chair, the LNGS link, and the Integration & Installation representative, the CFB, the Schedule Officer, the Review Office leaders and the WBS managers.
During the construction phase the MB monitors the project execution at a high level, and compiles reports on overall progress of the project for distribution by the PD and by collaboration leadership.  The MB works in coordination with the collaboration Review Office to organize internal reviews of specific cost, schedule, and technical issues.  The MB functions as the Change Control Board, reviewing requested changes to the technical baseline design, and/or changes to the budget or schedule which cross thresholds described in the Configuration Control Plan.

5.3.11 Review Office (RO)
The collaboration monitors the technical implementation of the Experiment scientific requirements by way of a Review Office (RO). The RO organizes reviews as required by the Management Board in close collaboration with the Project Construction Directorate. The RO reports to the Executive Board.



Article 6
Resource Review Board (RRB)

6.1 The RRB consists of representatives from the Funding Agencies or Institutions signing this MoU and one representative for LNGS as Host Institution.

6.2 The RRB is chaired by an INFN representative and meets at least twice a year.

6.3 The RRB provides the funding agencies with a venue for joint oversight of the Experiment technical, financial, and managerial performance. Open meetings of the RRB will include the Spokesperson and his/her deputy, the PCD and deputy, the CFB and the IB Chair. Communication between the RRB and the DS-20k Collaboration is anticipated to be through the Financial Board and the Spokesperson.

6.4 The RRB has the right to invite other collaboration members or meet in closed session.

6.5 The RRB must be informed and approve any change to the Annexes of this MOU.

6.6 The management of the Collaboration reports regularly to the RRB on technical, managerial, financial, and administrative matters, and on the composition of the Collaboration.

6.7 The RRB will monitor that the project development, schedule, and cost profile will follow what is defined in Articles 7 and 8

6.8 The RRB will establish the Common Funds and regulate its use following proposals from the Collaboration. General principles for the Common Funds definition and management is in Article 8.

6.9 Along the development of the various phases the RRB has the following roles:

Construction phase: the RRB oversees the financial flow of the experiment. In particular, the collaboration will report on a regular basis about the progress of the experiment and its financial flow. Any change in the schedule and/or budget must be promptly communicated to the RRB and any change in the use of funds with respect to what is described in this MOU must be previously authorized by the RRB; during the Construction phase the Common Funds may be partially established and used.
 

Transition phase: the RRB, following a proposal of the Collaboration, approves the end of the Construction phase and oversees the transition to the Commissioning phase; during the Transition phase the Common Funds may be partially established and used.

Commissioning phase: the RRB will oversee the use of Common Funds and monitor the commissioning activity. The collaboration will report on a regular basis about the progress of the commissioning.

Maintenance & Operations phase: will regulate the use of Common Funds, reaching agreement on a maintenance and operation procedure and monitoring its functioning endorsing the annual maintenance and operation budget of the detector.

Decommissioning phase: the RRB will define the procedures to share decommissioning costs.



Article 7
Deliverables and Responsibilities during the Construction Phase

7.1 The main components and deliverables of the DS-20k experimental setup relevant for the Construction phase are reported in Annex L. The table also indicates the Institution(s) responsible for the delivery of each component and quantifies its nominal value. 

7.2 The nominal value is for reference. It is understood that each Institution will provide, on a best effort basis, the necessary fundings to secure delivery even in case of extra costs. 

7.3 Commissioning and Maintenance & Operation costs are not included in Annex L.

7.4 The high-level summary timeline of the DS-20k activities at LNGS is summarized in Annex M.




Article 8
Equipment and Operating Costs

8.1 Each Institution within the DS-20k collaboration shall participate in commissioning and operation and contribute a fair and equitable share of common costs, including Common Funds.

8.2 Each Institution will maintain responsibility for their plants and equipment which contribute to experimental operations. To this purpose each Institution will ensure ordinary maintenance and reparation of the said plants and equipment at its own expense, except for those parts or equipment whose maintenance cost is foreseen within the Common Funds.

8.3 In case of a major failure of the experimental components, the identification of the responsible institution(s) and the cost of addressing such failure shall be discussed within the Financial Board and reported to and approved by the Resource Review Board.

8.4 Each Institute that has contributed a piece of equipment will also contribute to the necessary scientific and technical manpower needed to operate and maintain it in good working order.

8.5 The experiment shall have a Common Fund to serve the experiment needs during all its phases defined in Article 2.

8.5.1 The sharing among the Institutions will be in proportion to the number of Full Members (as defined in Annex E), validated each year by the Institute Board in the annual Collaboration census.

8.5.2 Each year, the Common Fund amount for the subsequent year will be proposed by the Financial Board and approved first by LNGS and then by the Resource Review Board. The common fund for the subsequent year must be approved by June. The Financial Board is responsible for reporting the use of the CF in the first meeting after the closing of the related year to the Institutional Board and to the RRB, that will update the CF tables.

8.5.3 The Common Funds will be held by the host institution.

8.5.4 The Common Funds may be paid in-kind in the form defined and approved by the RRB.

8.5.5 Authorization for expenditures and accounting and oversight of the Common Funds is a responsibility of the Financial Board. The Financial Board will report to the RRB at the end of each year.

8.5.6 Any funds remaining in the account at the end of the decommissioning of the experiment shall be returned to the named Institutions proportional to their contributions.

8.6 The DS-20k collaboration shall, for each cost item, propose to the RRB whether the cost is to be borne at the common expense of the Collaboration or not. The cost items are thereby divided into two categories that are approved by the RRB on a yearly period:

Common Items, comprising those costs that the Collaboration has agreed to be shared through the common funds.
Sub-detectors/systems that are the responsibility of individual Institutes or groups of Institutes. 

In addition, the RRB should include in the Common Items general expenses related to the use of the LNGS infrastructures by the DS-20k collaboration.

8.7 Annex K lists the costs belonging to Common Items. This list should be revised and approved every year.

8.8 In kind contributions to common funds may be accepted provided that they cover one or more Common Items listed in Annex K.



Article 9
Site Conditions and Safety Procedures

9.1 Each Institution hereby acknowledges that the Experiment shall largely be conducted in the underground laboratory of LNGS (named the “Site”).

9.2 Each Institution shall require its researchers, employees and agents participating in the Experiment to read the applicable safety procedures established by LNGS and by the Institutions and to agree in writing to comply with such safety procedures.

9.3 INFN shall continue to allow the Institutions to conduct the Experiment in that portion of the Site in Hall C defined by the LNGS, and to provide the Institutions with continuing access to the Site, as well as to other area and locations not in Hall C where auxiliary tests and developments may be conducted. INFN shall also continue to provide appropriate and adequate level of administrative support and services for the Experiment.

9.4 INFN must approve all equipment and components and any substantial changes to such equipment that the Institutions contribute or intend to use at the LNGS site.

9.5 INFN shall be responsible for ensuring that the Site complies with all applicable laws and regulations, including but not limited to all applicable safety and environmental regulations. Each Institution will be responsible for any change or modification adopted to the apparatus plants and/or to the LNGS systems without any approval by the INFN Side (Collaboration or LNGS Staff). INFN will not be responsible for any act, which may cause damage to people and/or to the environment, performed involuntarily or voluntarily by the Collaboration members without any approval by the Collaboration management and by the LNGS Staff. INFN shall maintain appropriate insurance coverage for environmental accidents and other losses.


Article 10
Personnel Matters

10.1 Each Institution shall be responsible for the salaries, benefits, travel and related expenses of its scientific and other personnel who work on the Experiment in any capacity and shall maintain appropriate insurance for accidents and other liabilities, including but not limited to medical insurance for such personnel when working at LNGS or at other Institutions.

10.2 Each Institution shall be solely and fully responsible for the acts or omissions performed involuntarily or voluntarily of its own researchers, employees, agents. This sentence is not intended to conflict with other provisions, but rather to document related responsibilities of the different Institutions participating to the whole project.







Article 11
Relations among Institutions

11.1 The Institutions shall remain independent of one another, and nothing herein shall be construed or interpreted, by implication or otherwise, to form a partnership, joint venture or other formal business association.

11.2 Neither this MoU nor any rights hereunder shall be assignable, or otherwise transferable, in whole or in part, by any Institution without the express written consent of the other Institutions.

11.3 Inclusion of new Institutions
A new institution can join the experiment. 
If the new institution is a new Party of this MOU, it has to sign the MOU, accept to pay Common Funds and, in addition, might be required to pay an Entrance Fee defined by the RRB.
If the new institution is funded by one of the Parties, Common Funds only are required. 
If the new Institution gets fundings from a Funding Agency participating to the Ds-20k Scientific Collaboration, the entrance is approved by the IB and by the RRB. The new Institution will pay Common Funds from the first year of participation. Signature rights will follow membership rules.
In case the new Institution is coming from a country not part of this MOU, the RRB has the right to define an “entrance fee” in addition to the common funds.   

11.4 Institutions leaving the experiment. TO BE COMPLETED. 




Article 12
Dispute Resolution

12.1 In the event of a dispute regarding the terms of this MoU, the Institutions shall make every possible effort to reach a resolution internally. However, if a dispute cannot be resolved within six (6) months, the disputing parties shall submit the dispute to the International Chamber of Commerce (“ICC”) for resolution in Italy through the ICC’s International Court of Arbitration.



Article 13
Term and Termination
13.1 This MoU shall remain effective for a period of five (5) years. Its duration may be extended for another five (5) years by mutual consent. Any Institution may terminate its participation in the Experiment for any or no reason upon giving one (1) year written notice to the other Institutions. Notwithstanding termination of this MoU, its provisions shall continue to bind the Parties in so far and for so long as may be necessary to give effect to their respective rights and obligations accrued prior to termination.

13.2 An Institution’s material breach of the terms of this MoU will result in the termination of that Institution’s participation in the MoU, provided that such failure is not cured upon thirty (30) days written notice.

13.2 Any Institute that joins the Collaboration in accordance with the Collaboration rules (described in Annex xx) during the period of validity of this MoU shall accept the agreements in force and will be expected to make an appropriate contribution. This will be negotiated by the Collaboration (which reserves the right to request additional contributions from such Institutes) and endorsed by the RRB.




Article 14
Relations between INFN as Host Agency, LNGS as Host Laboratory, and the Institutions

14.1 The general obligations of INFN as host agency and the Institutions collaborating in the Experiment are reported in the General Conditions document in Annex 2.

14.2 Should there be any conflict between the MOU and the General Conditions document, the provisions of the MOU will take precedence.


Article 15
Decommissioning
15.1 The date of completion of the experiment is decided by the IB in agreement with the LNGS
and the RRB.

15.2 The procedures of decommissioning are established by the LNGS Director.

15.3 The cost of decommissioning is to be shared among the Institutions following the criteria established by the RRB.


Article 16
Other Provisions
16.1 This MoU constitutes the entire agreement among the Institutions and shall replace all previous agreements and understandings that may pertain to the management and operation of the Darkside-20k Experiment. To the extent any article of this MoU may be deemed unenforceable, the rest of the MoU shall remain fully in force. Moreover, any Institution’s failure to enforce its rights or remedies hereunder shall not be deemed a waiver of any such rights or remedies in the future.

16.2 To the extent the terms of this MoU may conflict with the terms of the Management Plan or of other documents of the DS20k-Scientific Collaboration/Project, the terms of the MoU shall control.

16.3 No amendment or modification of this MoU shall be valid unless in writing and signed by each Institution, including those that may have terminated their participation in the Experiment prior to the expiration of the MoU if the amendment affects their interests.

16.4 Changes, at constant budget, in the annexes are permitted by decision of the IB and approval of the RRB. 

16.5 Other institutions may join the Experiment only upon the execution of a written amendment to this MoU pursuant to which such institutions agree to be fully bound by the terms of the MoU.

16.6 Nothing under this MoU shall limit the rights and remedies to which any individual may be entitled.



Appendix A
List of Institutes participating to the Collaboration

To be filled



Appendix B
List of Institute or Funding Agencies signing the MOU

To be filled 






Appendix C 
Key Performance Parameters (KPP)
Missing Milestones ! To be revised. We should analyse which can go to transition phase. 
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Appendix D
Organization chart: make a new diagram merging the two entities (collaboration and project)
THIS PLOT IS VERY UNCLEAR AND SHOULD BE REVISED. SHARING AND MERGING OF THE ROLES BETWEEN PROJECT AND COLLABORATION SHOULD BE CLARIFIED AND REVISED.
THERE SHOULD NO REFERENCE TO GADMC
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Appendix E [preliminary and incomplete draft]
Membership rules

E.1 Collaborating Institutions:
Members of the DS-20k Collaboration must be affiliated to Collaborating Institutions. Exceptionally, individual scientists who do not belong to a Collaborating Institution can become members with reduced rights and duties.

Collaborating Institutions or their Funding Agencies shall sign the MoU with relevant parties.

Each Collaborating Institution will have a representative in the IB.

The IB representative for an institution has the following responsibilities: 
	(1) determination of the list of DS-20k members at the institution. 
	(2) notifying the IB Chair of any changes to institutional membership. 
	(3) ensuring that members of the institution fulfill agreed commitments to DS-20k.

Voting members of the IB are representatives of institutions committing at least XX FTE to the experiment. Institutions with less than YY full members can associate to reach the threshold and get one vote.

E.2. Membership Categories:

Full members. Full members have a PhD or equivalent qualification and are affiliated to a collaborating institution. Full members count for the common fund contributions of the institution. PhD students are full members with all rights and duties but do not count for the common fund calculation.
            Full  Members of  the DarkSide Collaboration  are expected to devote a major fraction of 	their research time to Experiment and to contribute to the design, construction, 			commissioning,  operations (including shifts or collaboration management), as well as 		to the science 	operations (including analysis, simulations, paper review, and student 		supervision).

Technical members. Technical members are engineers, computing experts, technicians, and support staff who contribute to the experiment and who are not categorized as full members.

Limited members. Limited members are visitors to collaborating institutions or scientists working on a specific topic. Limited members must comply with the DS Collaboration rules and respect the confidentiality of data and other internal discussions. Limited members are not represented on the IB. The duration of the limited member status has to be defined by the IB and is related to a specific topic. Limited members sign papers on the specific topic they have worked on.

Undergraduate students. Undergraduate students working on the DarkSide-20k experiment in a collaborating institution can become members of the experiment. The IB representative can request that undergraduate students become authors for individual papers to which they have contributed significantly.

E.3. Qualification for membership: 

CF levy to be set per qualifying collaborator.

Qualifying collaborator: PhD (or equivalent) listed as full (not technical) member of the collaboration Expected to be fulfilled by cash, but in-kind contributions may be considered if approved by the collaboration and by the RRB.

E.4. Member Duties:
To be written

E.5 Management Positions and Terms [specify which are elected or nominated]
The following position are elected or nominated with their respective terms
Spokepersons : elected by XX (for xx years, renewable YY years)
IB Chair
Project Leaders
Technical Coordinators
WBS manager (level 3)
Physics Coordinator
…..

E.6. New members:
Institutions joining after construction phase 
New members of existing collaboration institution

E.7. Termination 
To be written.





Appendix F
Code of conduct


F.1. Purpose
This policy is intended to set expectations for the professional conduct of DarkSide-20k collaboration members. This policy is not intended to replace or supersede institutional codes of conduct, sexual harassment policies, and the like.

Rigorous thought and scientific integrity require creativity, productivity, but also factual debate and critical evaluation of work by individuals and teams. This Code of Conduct addresses how we create an environment in which everyone can do their best work, and in which scientific debates can be conducted in a constructive manner.

F.2. Expected behavior
The DarkSide-20k collaboration is a positive community that recognizes and celebrates the creativity and collaboration of independent scientists and staff and the diversity of people, cultures, skills, talents, and opinions that they bring. We will conduct our work in a structured way to allow the work of the collaboration to be available to all within it, to enhance knowledge transfer and continuity. We are committed to share with internal parties any information that could benefit them in their work ensuring that we credit others for their contribution. At the same time, we safeguard confidential information, documents, or data about the project, and ensure that such material in our possession is properly protected.

Collaborators are expected to follow their obligations under the Project Execution Plan (DocDB 4398) and the Rules Document (DocDB 2705).

DarkSide-20k spaces - including but not limited to physical experimental and living spaces, phone conferences, collaboration meetings, the DarkSide-20k virtual spaces - are an inclusive environment, based on treating all individuals respectfully, regardless of gender (including transgender status), sexual orientation, marital status, age, disability, medical conditions, nationality, ethnicity, religion (or lack thereof), philosophical beliefs, physical appearance, political affiliation, or educational background. We value respectful behavior above individual opinions. Respectful behavior includes: being professional, considerate, kind, constructive, and helpful.

Creating a supportive environment to enable productive scientific collaboration is the responsibility of all participants. If you see someone behaving disrespectfully, and it feels appropriate to do so, you are encouraged to discourage them from such behavior in a manner that is considerate of all parties. Expect that others in the collaboration wish to help keep collaboration spaces respectful and welcome your input in doing so. Should you catch yourself behaving disrespectfully, or be confronted as such, own up to your words and actions, and apologize accordingly. No one is perfect, and even well-intentioned people make mistakes. What matters is how you handle them and that you avoid repeating them in the future.
As a collaboration, we will not tolerate harassment, discrimination, or threatening behavior.

This includes:
Demeaning, discriminatory, harassing, hateful, violent, or physically threatening behavior, speech, and imagery, as well as unwelcome jokes or comments, unwanted touching, or attention, offensive images, inappropriate photography, and stalking. If you are not sure about how your behavior is perceived, ask someone instead of assuming. If you experience or observe harassment or threatening behavior, and it feels safe to do so, you are encouraged to intervene. You should also report any such incident.

F.3. Reporting and consequences 
If you observe a failure to follow the collaboration rules, or a failure to follow basic scientific integrity, please immediately bring it to the attention of a DarkSide-20k ombudsperson, a DarkSide-20k Spokesperson, and/or any member of the DarkSide-20k Institutional Board. If you experience or observe disrespectful behavior and feel in any way unable to respond or resolve it respectfully (for any reason), please immediately bring it to the attention of a DarkSide-20k ombudsperson, a DarkSide-20k Spokesperson, and/or any member of the DarkSide-20k Institutional Board. 

We want to hear from you about anything that you feel is disrespectful, or in violation of this Code of Conduct. We will listen and work to resolve the matter peacefully and in a manner that is positive for the collaboration. Discretion and privacy for the people involved will be always considered. Possible actions in response to disrespectful behavior may range from a verbal warning by the ombudsperson or Spokesperson, to requests to leave the collaboration by the Spokesperson in consultation with the Institutional Board and/or line management.

Please report incidents involving harassment, discrimination, and threatening behavior to line management, the ombudsperson or Spokesperson, and/or the appropriate authorities. Harassment, discrimination, or threatening behavior may lead to involvement of appropriate authorities, HR departments, and line management. Discipline internal to the collaboration could include re assignment of responsibilities or loss of authorship privileges. Expulsion from the collaboration is possible if a commensurate penalty is applied by the employer.

If any of the members of the Institutional Board or a Spokesperson or ombudsperson are involved in a violation, they must recuse themselves from any decision-making process. Retaliation for complaints of inappropriate conduct will not be tolerated.

F.4. Implementation

F.4.1. This Code of Conduct shall be attached to all MOUs with DarkSide-20k  Institutions. Further, the MOU shall specify that it is the responsibility of each Institutional Board member to ensure their group members read this document.

F.4.2. There will be five ombudspersons who are appointed by the Institutional Board (IB) on advice from the Advisory Board. Their term of service is two years (renewable). The committee shall include a wide range of levels of career advancement and represent the geographic and cultural breadth of the collaboration. The names of the ombudspersons will be kept on DocDB 2705

F.4.3. The responsibilities of the ombudspersons are as follows: 
	a) to serve as the point of contact for dispute resolution. 
	b) if necessary, to investigate the situation further. 
	c) help collaborators to voice their concerns and advise them on the best way to deal with a 		situation. 
	d) report to the spokesperson(s); and 
	e) maintain confidentiality. Should an issue be referred to the IB, an ombudsperson will lead 	the process. If the parties involved in a conflict are within one institution, the DS-20k 	collaboration defers to that institution’s policies.

F.4.4. If the Ombud people and the spokespeople find that the severity is such that discipline within the collaboration ought to be considered, they will refer it, with appropriate confidentiality, to the IB. The IB can decide to appoint an impartial review committee to hear all sides of the issue and make a recommendation to the IB regarding expulsion. The IB will then take a decision based on this advice.

F.5. If the Ombud people and spokesperson find the actions not so severe, they may take actions to resolve the issue with the individuals, keeping appropriate confidentiality.

F.5. Final words
Collaborations succeed when everyone feels safe to fully contribute their opinions, skills, and talents. It is up to every member of the collaboration to create an environment in which this is possible.




Appendix G
Approval of results

To be written




Appendix H
Publication Rules

To be written




Appendix I
Collaboration commetees rules

To be written









Appendix K
List of costs belonging to common funds (yearly revised and approved)




Appendix L
Deliverables and Responsibilities during the Construction phase. The cost are the total cost of each item. The CFB will report at each RRB the cash flow status.


	Component
	Deliverable
	Responsible Institution
	Total Budget

	1. Membrane Cryostat
	1.1. Warm, cold structures installed in Hall C, top caps with penetrations ready to be installed after the detector insertion inside the cryostat
	INFN
	k€ 7,077

	2. AAr Cryogenics
	2.1. Support structure for the cryogenics system installed in Hall C  
	INFN
	k€ 445

	
	2.2. AAr cryogenic system installed, through testing and connection to the LNGS LIN recovery system
	INFN
	k€ 2,355

	3. UAr Cryogenics
	3.1. Base circulation system & instrumentation
	PU
	k$ 353

	
	3.2  UAr gas circulation pump and  prototypes
	IHEP
	k€ 75

	
	3.3. Zr-based getters
	PU
	k$ 487

	
	3.4. Purification and radon removal system
	PU
	k$ 1,010

	
	3.5. Integration with storage and recovery system
	PU
	k$ 217

	
	3.6. UAr cryogenics test operations support
	INFN
	k€ 91

	4. AAr Cryogenics Slow Control, UAr Interfaces, Detector Safety System
	4.1. Slow control system for AAr cryogenics including software, instrumentation, connection to the hardware and commissioning
	INFN
	k€ 150

	
	4.2 Detector Safety System
	INFN
	k€ 120

	5. Main Hall C Interfaces
	5.1. Electrical systems in Hall C 
	INFN
	k€ 945

	
	5.2. Design and construction of the counting room building procurement of furniture
	INFN LNGS
	T.B.D.

	6. Detector Installation inside the Cryostat
	6.1. Temporary clean room installed on top of the cryostat 
	  INFN
	k€ 850

	
	6.2. Personnel support for the detector engineering design and installation 
	INFN
	k€ 1,829

	
	6.3. Procurement and installation of internal structures in the cryostat (false floor, scaffolding, manhole, connection to the Rn free ventilation system) and additional tooling devoted to the detector installation
	INFN
	k€ 1,206

	
	6.4. Outer veto, inner detector, TPC vessel installation and cabling inside the cryostat, temporary installation structures removed, and top cap installed and sealed
	INFN
	k€ 83

	7. TPC construction
	7.1. PMMA for TPC containment vessel (anode and cathode)
	PU
	k$ 409

	
	7.2. Development of recipe 1 to produce Gd-PMMA
	INFN
	k€ 52

	
	7.3. Development of recipe 2 to produce the Gd-PMMA (R&D, industrialization and pre-production)
	IHEP
	k€ 330

	
	7.5 Procurement of the first batch  of Gd2O3 
	IHEP
	k€ 90

	
	7.6 Procurement of the second batch of Gd2O3
	TBD
	

	
	7.4 Procurement of the full amount of Gd compound necessary for the GdPMA for the  inner detector
	IHEP
	k€ 265

	
	7.6 Contribution to procurement of Gd-PMMA 
	TBD
	T.B.D.

	
	7.7 Contribution to procurement of Gd-PMMA
	TBD
	T.B.D.

	
	7.8. Machined Gd-PMMA barrels and veto bricks for the DS20k TPC delivered to LNGS
	T.B.D.
	k€ 350

	
	7.10. Machined anode and cathode, coated with TPB and Clevios, coated reflector panels, coated TPC barrel  delivered to LNGS
	CU
	     kCA$ 4,447

	
	7.11. Inner reflective panels
	PU
	k$ 131

	
	7.12 Signal penetrations through cryostat system
	PU
	k$ 513

	
	7.13 Field cage resistor chain and HV system
	PU
	k$ 459

	
	7.14 Extraction grid
	PU
	k$ 631

	
	7.15. In-ullage gas pocket creation and instrumentation system 
	PU
	k$ 93

	
	7.16. Mechanical support structures attaching the TPC to the inner vessel and suspending both within the cryostat 
	PU
	k$ 200

	8. Optical Planes and Inner Veto Integration
	8.1. Outer cage mechanical structures (holding photodetector planes, providing optical isolation from external argon volume)
	PU
	k$ 718

	
	8.2. Photodetectors integration
	PU
	k$ 1,051

	
	8.3. Inner detector integration tooling
	INFN
	k€ 424

	
	8.4. Shaped reflectors and wavelength shifter foils
	AstroCeNT
	k€ 170

	
	8.5. Mechanical tooling and installation of veto reflectors, vPDU
	INFN
	k€ 100

	
	8.6. Personnel support and tools for veto light detection system installation
	STFC proposed
	k£ 456

	
	8.7. Optical plane structure machining 
	TBD
	k€ 300

	9. Inner Detector Vessel 
	9.1. Procurement of the radio pure material, and construction of the inner detector vessel
	INFN
	k€ 1,100

	10. Outer veto
	10.1. Outer veto hardware
	UCR
	k$ 23

	
	10.2 Plastic neutron moderator in AAr
	TBD
	TBD

	11. Calibration System
	11.1. Calibration system and sources
	PU
	k$ 384

	
	11.2. Test, validation and procurement of motor systems, glove boxes, pipes
	IN2P3
	k€ 40

	
12. Detector Design and Prototypes 
	12.1. Personnel support for DS-20k TPC and Proto design
	INFN
	k€ 1,112

	
	12.2. Procurement and delivery of TPC mockup components 
	CU
	        kCA$ 464

	
	12.3  TPC mockup accessories
	
	

	
	12.3. Procurement of 1-ton cryostat for prototyping activities
	INFN
	k€ 60

	
	12.4. Proto-0 hardware and operation
	INFN
	k€ 837

	13 Readout, DAQ 
	13.1. Procurement of digitizers, cabling, VME crates, timing and trigger system hardware, front-end DAQ computers, network switches and network cabling and installation in Hall C. Firmware and software development.
	CU
~
INFN
	kCA$ 4,546
~
k€ 260

	14. SiPM and Cryogenic Electronics
PDUs and vPDUs
	14.1. Validation of the technology for the production of cryogenic SiPM and procurement of all SiPM for the inner detector
	INFN
	k€ 6,198

	
	14.2. Development and validation of the prototypes of radiopure cryogenic electronics with commercial components, including development of custom ASIC for veto
	INFN


	k€ 2,094



	
	14.3. Personnel support for SiPM and electronics development and construction 
	INFN
	k€ 3,468

	
	14.4. Procurement of radiopure Printed Circuit Board for TPC tiles, and motherboard for the TPC and Veto
	INFN
	k€ 800

	
	14.5. Procurement of radiopure Printed Circuit Board for the Veto tiles photosensors
	STFC
	T.B.D.

	
	14.6. Procurement of mechanical components, commercial electrical components and custom ASICs for the tile, vtile and Motherboard, radiopure cryogenic connectors, cables for the inner detector, and power supplies for all the PDU and vPDU.
	INFN
	k€ 1,537

	
	14.7. Construction, test, and assembly of TPC PDUs
	INFN
	k€ 1,242

	
	14.8. Construction, test, and assembly of veto vPDUs
	STFC
	k£ 493

	
	14.9. Contribution to vPDU test and readiness for assembly in the inner detector
	AstroCENT
	k€ 120

	15. NOA Clean Room
	15.1. ISO6 NOA Clean Room (CR2 and CR3)
	INFN
	k€ 4,376

	16. PDUs, vPDUs Production and Test Facilities
	16.1. Manual packaging facilities for SiPM & and electronics in operation
	INFN
	k€ 252

	
	16.2. NOA CR3 PDU production facility setup and operations; automatic packaging facilities, test and measurement equipment commissioned, and personnel trained and ready for production
	INFN
	k€ 3,869

	
	16.3. Infrastructures for the setup of the TPC PDU test facility and its operation
	INFN
	k€ 1,752

	
	16.4. Assembly material for vPDU procured and assembly line facility access and personnel for vPDU in UK secured
	STFC
	k£ 899

	17. Inner Detector Construction and Assembly Facilities
	17.1. Engineering, procurement and fabrication of the LAr-TPC assembly, manipulation, and transportation handling system
	CU
	kCA$ 698

	
	17.2. CR2 infrastructures for the assembly of the optical plane
	INFN
	           T.B.D.

	
	17.3.  Vacuum chamber for TPC coating and associated assembly fixtures for manipulation and handling
	PU
	k$ 1,614

	18. Radiopurity Test, Cleanliness and Quality Control
	18.1.  Radioassay screening of detector components
	CIEMAT
	In Kind

	
	18.2. Access to facilities for material screening
	Distributed Responsibility
	In Kind

	19. Offline Software
	19.1. Developments and validation of MonteCarlo and analysis tools
	Distributed Responsibility 
	In Kind 

	20. DArT
	20.1. DArT infrastructures
	ETHZ
	In Kind

	
	20.2. DArT detector 
	[bookmark: _GoBack]CIEMAT + UZ
	k€ 800

	21. Outreach 
	21.1. Outreach activities
	PU
	k$ 211
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STFC All vPDU produced & tested, ready for assembly in the Veto
CFL All UAr shipping vessels procured and delivered

CFI Electronics & DAQ components delivered to LNGS and ready for installation

CFL PMMA anode and cathode built, assembled. delivered to LNGS and ready for integration

NSF LAr-TPC assembled, integrated with PDM. delivered to underground LNGS, and ready for installation
NSF UAr cryogenies system assembled, delivered to underground LNGS, and ready for installation

NSF Calibration system delivered and ready for installation

DOE 100% of the UAr for DS-20k extracted by Urania

INFN 100% of the LAr-TPC photodetectors completed and tested

INFN All detector components located inside the membrane cryostat are installed, and the top cap is sealed
INFN Electronics & DAQ clements located on the top of the detector are installed

INFN AAr eryogenics system and eryogenics controls installed. tested, and validated

INFN 100% of the UAr processed in Aria

INFN All LNGS approvals obtained for filling the cryostat
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Figure 2: Organization Chart during the Construction phase




