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NCYES LAY

Cooperative Agreement No.
PHY 9722537

» Eetween .
NATIONAL SCIENCE FOUNDATION
' Arlington, VA 22230
o - and
. COLUMBIA UNIVERSITY .
New York, NY 10027 '

TITLE: Construction of the U S, ATLAS Detector
- atthe LHC :
Program Manager/PI; William J. Willis
- AMOUNT: $60,800,000
EFFECTIVE DATE: 1 January 1999
EXPIRATION DATE: 31 December 2003

- AUTHORITY: This Agreement is awarded lpursuam to the authority of the National Science
Foundation Act of 1950 (42 U.S.C. 1861 et. seq.). =

This Agreement is entered into hetween the United ,Stafes of America, héreinaﬁer called the

Government; represented by the National Science Foundation, hereinafter called the Foundation
-or NSF; and Columbia Uniyersity, hereinafter called the Awardee.

(703) 306:18%4 (phonc)‘

NSF Program Officer:. Marvin Goldberg
S o (703) 306-0566 (fax)
| ‘ email; mgoldber@nsf gov
NSF Grants and Agreements Official- Mavis J. Sinkular * (703) 306-1213 (phone)

(703) 306-0275 (fax)
email: msinkula@nsf gov

instimtioh execute this Agreement and return three (3)
$ to the NSF Grants and Agreements Official

Please have an authorized official of your
signed copies within ten (10) working day

T E Uml.?.ﬂd States fAmerica. ‘ A.CCBPEE.I]CE | ‘ .
(Signature - (Signature) Beth H. lsrael
Execunve Direcior
Aaron R._Asrasl ' Office of Projecrs and Grants
(Typed Name) (Typed Name)
‘Grants and Agreements O‘iﬁi:e . g
(Title) ‘ ‘ (Title)
)26\ >blag
(Date) : (Date) '
National Science Foundation lumbia University
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I. INTRODUCTION

A. The ATLAS Project is 4 complex collaborative experiment that is internationally funded.
It involves the European Organization for Nuclear. Research (CERN) which has
undertaken construction of a new high energy physics research facility, the Large Hadron
Collider (LHC) at its laboratory site outside Geneva, Switzerland. The facility will include
the LHC accelerator and tw very large detectors: ATLAS (A Toroidal LHC Appararus)
and CMS (Compact Muon Solenoid). The ATLAS detector will be a large ‘general-
purpose detector used to detect and measure the results of very high energy Proton-proton .
collisions at the LI-IC aceelerator (The CMS PmJect 18 not included in t}us Cooperative
Agreement.) - - : ‘ : o

B. The U.S. responsibilities for the design and fabrication of equipment for the U.S. ATLAS
detector are referred to as the U.S. ATLAS Project. The project is a collaborative effort
“carried out by numerous mstxtunons and Iaboratones (See Section II of this Agreement
for details) - :

C. The Department of Energy (DOE) and' NSF responsibilities for the U.S. LHC
Construction Program, wmch includes the U.S. ATLAS Project, are specified in the
documents hsted below. These documems govem the overall project and are hsted n
~order of precedence ' :

| 1. The Imemarional C‘ooPera,tion Agreement Ccncenﬁng‘ Scientific and Technical o
'Cooperation on Large Hadron Collider Activities, dated 8 December 1997, defines
the U.S. responsrbrlmes common to all parts of the LHC Construction Program.

2. The Expenments Protocol Conccmmv Smennﬂc and Tecknical Cooperation on
. Large Hadron Collider ATLAS and CMS Detectors, dated 19 December 1997
. descnbes DOE and NSF responsrbrhnes 1o the detector projects.

3. _The Accelerator Protocol‘ dated 19 December 1997, mcludes only DOE
resPOnsxbxhtles for rhf: U.s. partzcrpatlon m the LHC accaerator '

4. ;Responmbllmes of the Joint Oversight Group (IOG) are outlined ' in Ihe .
*Memorandum of Understanding berween the U.S, Department of Energy and the
U.S. National Science Foundation on U.S.. Participation in the Large Hadron

- . Collider Project at the European Organization for Nuclear Research”, dated 15

" June 1998, .The JOG, consisting of the Director of the DOE Dmsxon of High

~ Energy Physics and the Division Director {or designee) of the NSF Division of

_ Physics, has been established to coordinate DOE and NS¥ pohcxes and procedures,
‘,and to establish programmam: guidance a,nd d1rect10n

h

The U.S. Large Hadron Collider Constructxon Program (U.S. LHC Project)
Project’ Execution Plan covers the management structure from the JOG through
the U.S.-ATLAS, U.S. CMS, and U.S. LHC Accelerator projects. The specified
management arrangements for these projects are described in their individual
- Projéct Management Plans that are an mtegral part of the US. LHC Project
Execution Plan
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" D. Funding for the U.S. ATLAS Project is being provided by both the DOE and the NSF.
- This Cooperative Agreement addresses only the NSF- ﬁ.mded US ATLAS activities
undera}cen by Celumbia Umversny ‘ .

1L STATEMENT ( OF PtRPOSE

A Columbia Umversxty (also . refexred 10 a3 rhe Awardee) will assume primary oversight
- responsibility " for “managing the NSF funding allocated to the U.S, instiwtions
| .. collaborating on the design and fabdcation of ATLAS components. A complete listing of
- U.S. ATLAS institutions with their responsibilities is included in the U.S, ATLAS Project
. Management Plag approved by the DOE/NSF Joint Oversight Group. in March 1998. (See
~ Section IV. of this Agreement for details.) Unless NSF reserves specific responsibility, by
- Special Condition or General Condition, for coordinating or mtegratmo the project’s
activities with other activities, or sharing 'esp0n51b1hty for certain- aspects of the pro;ect
all such I’espOIlSlblhtles remain wuh the Awardee

- | ‘B-.'jCc)lumbxa Umver51ty accepts the overall supervasion, financial and reporting oversight

- responsibilities for the NSF-funded portion of the U.S. ATLAS construction project. The
.. Foundation expects the Awardee and its iead Principal Investigator to be responsible for
‘ fulﬁllmg the terms of this Agreement, in accordance with their proposal, and administering
: the project in accordance with the Project Management Plan. In case of the departure of
.+ the Project Manager, PI, or Deputy Project Manager from the University, the Awardee, in
- consultation with NSF, will find a suitable replacement. - Written approval from the NSF
- Grants and Agreements Officer must be secured before the change is implemented.

. The Foundation hes-a major responsibility for providing Columbia University with
. financial support, general ovcr51ght and monitorng to help assure effective performance
and adnnmstranon ‘

]II PERIOD OF PERF ORMAN CE

The penod of performance of th.ts Agreement shall begm 1 January 1999, and is mmally
approved for the period ending 31 December 2003.

Iv. STATEMENT OF WORK AND AWARDEE RESPONSIBILITTES

' A Columbia University will assume primary financial oversight. responsibility for
expenditures and procurements to acquire those components and subsystems of the
ATLAS detector for which the U.S. groups supported by the NSF have assumed
‘responsibility. Each subsystem is described in the ATLAS Technical Proposal to the
CERN Laboratory (CERN/LHCC/94-43, LHCC/P2, dated 15 December 1994) and in
Technical Design Reports for each of tie ATLAS subsystems. .
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B. A detailed list of the' componerits of the ATLAS deteétor Tor which US. ATLAS groups
assume responsibiiity is given in the U.S. ATLAS Project Management Plag (U.S. ATLAS
*98-06), dated 13 March 1998, and approved by the DOE and the NSF. This Management
pian also addresses the U.S, ATLAS Project Manager’s programmatic coordination and
- management responsibilities for the U.S. ATLAS. o

| C. Collaberating U.S. institutions currently included under this Agreement, in order to
- accomplish the tasks outlined in proposal PHY. 9722537 by Columbia University to the
NSF, are: B o : ‘ ‘

The University of Chicago;
Hampton University; -
"Michigan State University; IR ‘ '

- The State University of New York at Stony Brook (also DOE supported);
Northern Iinois University,”  + e ' '
The University of Rochester; and
The University of Washington. =~

D. Columbia University rriay issue subc_éxi_tracts to these or other cfbllaborating universities.
" These subcontracts shall ‘be in accord with the requirements of Section IX.B of this
‘document. ' o ‘ o |

E. The work plan of the U.S. ATLAS collaboration “to build the ATLAS detector is
. - contalhed in-the proposal of Columbia Untversity to the NSF (proposal number PHY- -
. 9722537; 'dated 7 November 1996), in which the specific involvement of the NSF-
supported U.S. groups in the individual components of the ATLAS detector is indicated.
. This document (NSF proposal PHY-9722537) shall be regarded as definitive in
 determuining specific initial responsibilities of the U.S. NSF-supported groups. -

O F This project will. be adnu'nisteré:& in accordance with the US. ATLAS Project

~ Management Plan (U.S: ATLAS 98-06) dated 13 March 1998. |

| V. NSFRESPONSIBILITIES

A, For the NSE -funded portion of the project, NSF shafl make decisions and take actiohél

~ such as providing approvals, as necessary and appropriate, that are required under the

_ Special or General Conditions of this Agreement.. - B ‘

| B. NSF techrli;al involvement will include:

1. Performance of wo:k'--uLider this Agreement shall be subject to the general oversight
and monitoring of the NSF Program Officer. ‘This NSF invoivement may include, but

" 15 not limired to: 2

a. performarice oversight through merit review:
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ERE parucxpanon in resolutxon of techmcal managenal and scheduhng concems;

'c. technical gmdance/advm espemally with regard to the mtegrauon and -
. ,coordmatwn w:ch other activities; and - -

- - d. "revxew and, where requzred by this Agreement approval of techmcai Feparts and

'Lnformatlon to be dehvered by the Awardee.

"2, NSF techruczd myolvemem must be consxster_lt with the general statement of work as

. stated in this Agreement. The Program Officer does not have the authority to and may

R not:“'..

- A | request addmonal work outs1de the generzl scope of tms Agreement

o b. issue instructions wlnoh constltute a change as deﬁned in A_rtlcle 8, “Slgmﬁcant

‘ Pro;ect Changes of the General Condmons

¢ cause an increase or decrease in the estzmated cnst or time raqulred for-

 performanice under tms Agreement or

d. changeany of .the expressed terms and conditions of this Agreement

" '3.. If in the 0p1m0n of the A.wa.rdee any msn-ucnons or requests xssued by the NSF |

A

; Progra.m Officer are within one of the categories as defined in (a. ) through (d.) in the
‘above paragraph, the-Awardee shall not proceed but shall aotify the NSF Grants and

- Agreements, Officer and shall request if appropriate, modification: of this Agreement

~ in accordance with Article 42, “Changes--Limttation of Funds,” of the Cooperatwe
Agreement General Condmons S S -

4 Al NSF approva.ls requxred by this Agreement must be made m wntmv by the Grants

‘and Agreements Officer unless othermse specified.-

VI FUN])ING and FUNDING SCHZEDULE

Funding.- Itis the intention of the Foundation to provide up to $60 800,000 to support
this project for a five-year period commencing 1 January 1999, For purposes of payment

. of costs, funds’in the amount of $16,630,000 are hereby provided to support the project
. 'forthe period 1 January 1999 to 31 December 1999, as descnbed in the proposal dated 7
‘November 1996. I ‘

'Fﬂndim'Scheduie{ Comingem on the (1) the availabiity of ﬁmds (2) progress in all

areas identified within this Agreement and the Project Management Plan dated 13 March

- 1998; and (3) any special conditions of this Cooperative Agreement NSF ‘expects 1w
‘ contmue support at approxxmately the fol lowmg levels ‘
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Fiscal Proposed . Duration - Proposed

‘Year SR - Effective Date - (in montfs) . Funding Amount
2000 010100 - 123100 12 ‘.5-11',940,000

2001 - C owenot <1261 oz - $12,290,000

2d02 | ovovez- ey 12 o 912,650,000
"”'zooé‘ g  .||01'/01/03_12/31/03 o 12 A 37290 000

C Nothmg il the above terms supersedes thc Foundation s nghts under Article 41,
_ “Suspeasions or Terrnnauon for Convemence” of the C00perat1ve Agreement General
Conditions (CA-] ) ' . : .

VIL REPORTING REQUIREMENTS

A, REPOrtm\._, requlremems for the U.S. ATLAS project are documemed in the U.S. LHC
Project Execution Plan and in the U.S. ATLAS Project Management Plan. 'As described
in the U.S. ATLAS Project Management Plan, the U.S. ATLAS PI‘D_]ELTt Manager provides

' the NSF Program Official with a monthly report. ' This report is the principal reporting
mechanism for NSF and DOE as the funding agencies. In order to meet the specific. .
“reporting needs of the NSF these reports w111 mclude but will not necessanly be hmfced
. to, thc followmg : ‘ .

Monthlv Report '

2 A Pm}ect Monthly Report will be prepared and subxmtted to NSF every month
“except December. An Annual Report will be submitted in lieu of the December

" Monthly Report..  This report shall consist of a summary of work accomplished
during  the | ~reporting . penod - including major scientific  and  technical
accomphshments an assessment of current status. against scheduled status, a
“review of current or anticipated problem areas and corrective actions, a summary
. of subawardee accomplishments, and a status of actions a.ffectmg Columbia/NSF .
responsibilities. This report shall also include management information such as
“changes to personnel, financial status report and other financial . information
‘ mcludmg actual or anticipated underruns -or overruns, and any other action
requiring NSF or other Federal Agency notificatien. One section of the DOE/NSF
report, possibly as an appendlx wiil spacxﬁcally address the actmt;es supported by
NSP ﬁmdmg : ‘ '

b, The ﬁnancml 1nfornat1on in the U.S. ATLAS Project Monthly Report will include
a summary (to- WBS level 2) of actual obligations versus time to WBS level 2
+ compared with the planned obligation profile.. Schedule status will inciude a
- staternent of -earned value (where appropriate) to WBS level 2 and 2 parrative
-discussion. of construction progress with' reference to the baseline' schedule.
‘Whenever there are s&gmﬁcant variances, information wxll be provided on WBS
level 3. -

. w
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c. The Report will include a description of all Change Control actions for key
- milestones or contingency usage, and changes in the U.S. ATLAS Major Project -
- Milestones- and the annual acquisition plan that are identified in the Project
- Management Plan. Cost, schedule and performance goals shall include milestones
'+ for completion of and construction of the U.8. ATLAS subsystem in accordance
with the U.S. ATLAS Program Management Plan (U.S. ATLAS 98-06),

‘2. Annual Progress Report.” An A:muzii‘Report"wiH-be prepared and submitted by 31
-+ December 10 NSF. The report will comtain. - o ‘ :
-2 A summary of overall progress, including results to date, and a ¢omparison of
‘actual accomplishments with proposed goals for the period; (i) an indjcation of

- any. current problems or favorable or ‘unusual developrents; (iii) a sumrmary of

work to be performed during the succeeding -'year; and (iv) any other pertinent
information, Financial and scheduv'e status information stmilar to that given in the

Monthly Report will be included in the Annual Report. "
- b A‘,Iisting,'of any' publicatibns; “and “repo‘rts: prbduced. by Awardee persormel
supported by this award. ‘ o :

- ;¢ A listing of other funding support for Key Personnel or a staiement indicating no
" other support. This must include the number of perslop-mcmhs‘l or percentage of
effort devoted to each project regardless of the source. If on academic -
appointmént; the number of supported summer months must be shown, o

‘4. A budg’ct‘fé; the qex_t,_ﬁmld‘if;g‘ year prépared' on NSF Fonn 1030,

e An e::.filxﬁate'cjf ﬁmlds. that will be unépcnt on thé, ”ar‘miver‘sa:jr date or a statement
indicating that 10 residual funds-are expected. -

-3, Final Report. As set foi‘th'm:Artiple 16, “Final Report Requirements”, of the General
- Conditions (GC-1), a final report shall be submitted. e : .
4. Reviews. DOE and NSF wiil conduct a revi'éw at least once per year, DOE and NSF
 Program Managers will review project management, cost ‘and schedule objectives;
technica! experts will review -subsystems. These reviews will be held on mutualty

. agreed upon dates and locations. © - s - |

5. Special Rég"drt. . The IAwafdee shall dlso submit such Special Reports as may be
- reasonably requested by the Foundation. . = E L 7 :

B. The reports and. plans shail be sent in the specified number of copies to the following
destinarion: - ‘ ‘

No. of Copies - Addressee

4 ‘ .- NSF, Diviston of Physics ~+

Attention. Marvin Goldberg, Room 1015
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VIIL.. KEY PERSONNEL

A, An important criterion ‘in selecting end continuing 10 support’ the project are the
qualifications of the Project Manager, Principai Investigator, Deputy Project Manager, and
Subsystern Managers. Aay contemplated changes in these Key Persoanel should be

- discussed with the NSF Program Officer., Written approval from the NSF Grants and
“Agreements Officer must be secured before change in the Project Manager, Principal
- Investigator; or Deputy Project Manager is. implemented. Any change in the Project
- Manager, Principal Investigator, or Deputy’ Project Manager without the written prior
approval of NSF may be cause for suspension or termination of the performance of work
 upder this Agreement as specified .in Article 41, “Suspension of Termination for
- Convemence,” of the Cooperative Agreement General Conditions (CA-1).

- B. Any anticipated change in the' Project Manager, Principal Investigator, Deputy Project

" Manager, or Subsystem Managers to be effective within the next performance year must
. be disclosed in the Awardee’s Annual Report or renewal proposal, and & succession plan
-, must be provided in the report/proposal. - T T

" C. The follov}ing’ i.ndi%ddﬁals are E'oﬁsideréd 10 be Key Personnel and :gjss;ntfal to the work of

- the project.

‘Name . - Title or Function - - - . .Organization

- William Willis * Prdjebf Manager -, “ColumBia, University
William Willis . "~ Principal Investigator . . Columbia University
Howard Gordon - - U.S. ATLAS, Deputy Project Manager . Bookhaven National

Laboratory
- IX. OTHER CONDITIONS
A "E'qujpmenlt o

L ;Equipmcm Qosﬁng ‘in‘ excess of $1,000,000'must be apﬁr,oved in wniing in advance by
' the NSF Program Official and the NSF Grants and Agreements Officer. |

- 2. Title to equipment costing over $5,000 and having a usefusl life of at least one (1) year

~ acquired under this Agreement shall vest in the Awardee upon acquisition, subject to

the conditions reflected in Article, 7, “Equipment”, of GC-1 dated 10/98, and the
provisions of OMB Circular A-110. = R .

B. Subaward Approval

1. Involvement of collaborating institutions js integral to the effective performance of the
~overall project. Therefore, the responsibilities of a number of these instirutions are
explained within Columbia’s proposal and the U.S. ATLAS Project Management Plan;
the Work Breakdown Structure in the Project Management Plan assigns specific
elements to thé varlous institutions. . In addition,” Memoranda of Understanding
berween Columbia and each of the collaborating institutions formalize the participation
of those parties. The Foundation authorizes the Awardee to enter into the proposed
subaward arrangements with the University of Chicago, Hampton University,

70
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~ Michigan State University, State Utiiversity of New York at Stony Brook, Northerr
- Illinois University, University of Rochester, and the University of Washington, and 10
_ .- fund such arrangements with grant funds up to the amount indicated in the approved
" budget.  Such subaward atrangements should contain approptiate provisions =
- consistent with the appiicable grant general terms apd conditions and any special
conditions included in this-agreement. S g o
project, it may be necessary to .
establish subaward agreements with other mstitutions, including those listed on page
“'15-of the U.S. ATLAS Project Management Plan (U.S. ATLAS 98-06). Excluding
Contractual ' arrangements identified below, all additional subcontracts or other
. agreements under this award irvolving substantive effort are subject to the approval of
-the NSF Grams and Agréements Officer. *For purposes’ of this agreement, a
- subcontract or subaward valued in excess of $500,000 shall be considered substantive
effort. The Awardee hereby agrees to administer/monitor al subcoritracts/subawards a
it enters into and supports with NSF funds in accordance with the applicable federal )
cost principles and the applicable federal administrative requirements. ‘ '

2. NSF recognizes that, during the performarice ‘of this

| subcmtraczs'fdr,,cémﬁ:ercially available supphies, materials, equipment, or support
- services . T : . R

AT - o

. NSF may-rétiﬁ/‘i‘n writing ‘any crontr‘acmal arrangements made "by the Awardee. Such
action shall constitute approval. ' o .
* ' X. GENERAL CONDITIONS
" The foliowing General 'Cbn’ditions‘- 'a;ta;hed hereto shall apply to this Cooperative
" Agreement: . | o L T
A :Grant General Cdnditioqs, G—C-I(l(}/98); .f-’;rﬁélés ] tmoﬁgh"41_ |
. B depérative Agreéjnent Gener’"al Conditions, CA-1(2/98), -"'ﬁRiCItjs '41 through 45.
- XI.ORDER OF PRECEDENCE
- Any inéonsisteﬁcy i ‘tllis“C00perative Agréement shall be resolved by giving precedence

_ 'in the following order: (1) the Special Conditions, Sections I through IX of this
* Agreement; and (2) the General Conditions, Section X of this Agreement. :



