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WHEREAS       I

the Ettpett OrganiSation foFI舶醐 輔 cal Reseanh intte SOuthmHttsphere

Khereintter ESO)is an挽傾競的血1 0rgttSation宙th iおhe抽騨 曲 鶴 in Garcttn働
Munich,Federal RcublたOfQ軸 幽叫 dedicata tO the desi抑,consmctiOn,and
exploitation of加穂的配mican ObS勢軟)ry ln倣対outhem H掘 響htt and tO suppo主|
and assist coopeFatiOttin astronomicd reseFch tta9ngstits membtt s胡oこ
血eNatiorlal Science Foundation eereinanerNsFj is an independent agencyofthe
United Stttes Gov範側随nt whose mlssio■is to promote tle pttFess OfSCtence,tO
advttce the血卓o廟政healthj‐抑 spttty and welfare;           …
the N筑lonal ttdioAstronomy Ob斑瓶たい朝 managed forNSF byAssociatedUniversitte転
InC・ KhereinaneFAり ,is能 は Cated toithe design,F粗 競 旺 怠 挽 ,and operatiOn oflarge

岬 O t ギ弱C O p e  f a c 五臨 f o r  u s e  b y  t h e  t t i 範五●c o ― 述 犠
thebilateral ALMApldectiS ndedttNorthAmericabydleNSF in c6operation with

the Nadonal ReseaFCh COunci1 6fCanada(NRC),and in Europe byESO and Spain;

昨 Nation』Institutes ofNaml Sciences thereinmerNNS)is an indOendent agellcy of

the GoverElment 6fJapan whoge mis車鋭 is to prlomotOnaml sdence especiallyin thl

倒【WS Ofastronomy9 mateFia Sdenceぅ 鶴 朝 夢 sciaCe,and life sギ enCe,and is granted

judicial perstttyunderthe tteciallaw;‐
the Nぷ 9nalAstonomyObsewatoryOfJapanthereinanerNAODisottOfttediviSiOns
ofNINS dettctted tt astronomy and related res由Ⅲ,狙d h Charge ofthe implementatioll
ofNINS condbutlollsto EnhamedPS」 M&代;
NST andESOhave completed4お 1latalAF― ent fCrthe Consmction and optton

ofALMA,signed tt Washillgton byNSF弾 7 February 2003 andbyESO on 25 Febrtlary
2003,and haveproⅢ ced aPtteCtPlan for劇 酌臥,endorsed bythe ALMABoard on 26
Febrtlttr200o;

the BIlateral Agreementis now being implementedlthe ttcesSaryp的耐sSions and access
的the land have been obtainギ3om the mttublic ofChile,and work has started on the
consttucdon ofALMA;

ESO,NSL and NINS recognise the scienti虚l val■e ofenhancing the capabilides of
駆 and en施ま曜 theittmatiOnalscoPlofthetteCt

WSL ttSO,and NAOJhave idmtifled and ajgreed upon those tthancelnents whch would
be ofthe greatest scientittbene魚;
NINS has received J皿山唱to oontrib耳袴specinc mancemmtsto A工 出惣ヽ and倣 9■
stientiflc valuc has been weloloned byESO andNSF and endorsed bytheALMABoardi

on 31 March 2004;             |

為高cle ll ofthe Bilateral Agreement authorizes NSF and ESO的oonclude appropnate
fomtt arangements with o宅車 ZatiOns representing new participants in ALMA;

ESO and NSFjointly agree wittNNS as follows:

ARTICLE l:DEFINコ 田ONSI

l   l T h i s  A g r eとm e nげ' m e a 4 s  u l e  A☆i 1 l e S  t t  f 0 1 l o w i a n y A触拒X e S  r e f e r r e d  t o i i n  t h o s e
知 i11,s,and any amendmentsl的血Se Artittts and Aanexes which have become
effective.
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trThe Signatories'means ESO, NSE and NINS.
"Bilateral Agreemenf'mests the !'Agreanent Concqning the Joint Construction and
Operation of the Atacama laqge Millimeter Array (ALUe1'between NSF and ESO,
signed by NSF on 7 February 2003, and by ESO on 25 February 2003.
"ALMA" means the bilateral project described in the Project Plan of 26 February
2003, and any subsequent @ates approved by the ALMA Board;
"Enhanced ALMA' m.eans AIIdA enhanced as a result of the additional
contributions made byNINS as set out in thisAgreement;
"Value" has the same meaning as in the BilateralAgree,lnent.

ARTICLE 2:OBJECTIVE OFENttANCEDALMA

コ範 go姐 ofEEhanCed畑 説h is to郎 ぅ宙de A singl,Jow ALMAObseFVatOry in Cttle based
on Enhanced ALMA with調 ははonal facilities tt capabilttesヤ斑Chゃ Sutt directly tOm the
NAOJ c鋭 直butions and made av拭labtt to歳走挙中nomiCal co―mities of Europt,N血
America,and Jap甑.                |

ARTICLE 3: SCOPE

l. This Agreement covers Conshuction only and provides the framework whereby NINS
contributes to Enlranced ALMA Through this Agreement NINS participates with ESO
and NSF in the constuction of EnhancedAlh,{A.

2. Once this Agreement becomes effwtive, ESO and NSF will negotiate with NINS and
agree trpon the details of the delivaables to be contributed by NAOJ to Enhanced
ALMA ftnalize their Value according to the established ALMA costing model, and the
share of Observing Time to be awarded to NAOJ in return for each accepted deliverable.
These negotiations will be concluded by 30 June 2005, and this Agreement shall the,lr
be amended as appropriate.

3. ESO and NSF will carry out their obligations under this Agreement under the
provisions of the Bilateral Agreement, which shall take precedence over this
Agree, nort.

ARTICLE 4: NINS PARTICIPATtrON IN BIIITANCED ALMA

l. NINS shall carry out'its obligations under this Agreement subject to its applicable
national laws and regulations.

2. NINS may act ttrough NAOJ, and may delegate such powers and responsibilities to
NAOJ as it deems appropriate. Where such delegation takes place the terms of this
Agreeme,nt shall equally apply to NAOJ.
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5.

6t

7.

Chile                 ‐

3.NINS Shall sttllre昨 響 研 ate p― iSsions飾強 thei Chilean a品鵡 es tO
p t t c l p a t e  i n  E n h a u c e d A L M A .

Except for legal issues in which the AUI, ESO, and NINS must represent thernselves,
Enhanced ALMA will present itself to the Chilcan authorities as asingle project; and
AUI, ESO, and NINS will patticipate jointly in all interactions *ttr"itiog Enhanced
ALMAwith the Chilean governme*rt and other authorities.

The land purchased for the Operations Support Facility (OSF) and the Righr of ri/ay
purchased for the access road to the OSF shall remain the joint property of ESO and
AUI. AUI and ESO shall enzure that NINS have the rights of access and use of the land
and road.

The ALMA Land Concession shall remain in the name of Radioastronomy Chajnantor
Ltda. (RCL), which'will continue to be wholly owned by AUI and BS0. RCL and
NINS shall conclude an agreaxrent which shall provide for the exploitation the Land
Concession for Enhanced ALh4A. This agreement with RCL shall speciff any paynents
to be made by NINS which shall include a proportional contribution tb annual
concession payments and any other corresponding charges.

There shall be a single ALMA Office in Santiago which shall accommodate the Joint
ALMA Office (hereina$er JAO), AUI, ESO ard NINS staff, and local staff employed
for Enhanced ALMA. NINS ehall confribute prcportionately to the cost of maintaining
theAlMAOffice in Santiago ,
Local staff required in Chilo for the Constuction of Enhanci **O shall be
employed by or through AUI and/or ESO, and will b€ made available to NINS under
separate agreemeirts witbAUI md/or ESO.

NINS agrees to install equipment and to carry out activities related to ALMA on the
ALMA site after consultetion withAUtr and ESO and with the ageeine,lrt of the JAO.

Contributions and other costs

10. The contributions made by NINS to Entranced ALMA shall be through deliverables
Valued according to the AI.MA costing model. Contributions shall be deemed
delivered when accepted by the ALMABoard upon the recommendation of the ALMA
Director. Values obtained from the costing model may be adjusted by the ALMA
Board according to the deliveryschedule achieved

11. All equipment supplied for Enhanced ALMA shall be built and supplied to ALMA
technical specifications, standards and interfaces. The JAO shall be responsible for
setting and maintaining project standards and shall solely be responsible for
determining confomrity to projct interfaccs and specifications.

12. The confibutions to be made by NINS toward enhanced ALMA, along with their
corresponding Value, are listed inAnnex A" attached to this agreement.

13. Detailed specifications of the contibutions to be made by NINS shall be negotiated
between ESO and NSF and NINS, and referenced in an ame,lrdment to this Agreement

8.

9.



14.

tq be concluded between ESO and NSF on the one hand and NINS on the other no later
than 30 June 2005. The amendment shall also specify the delivery schedule for the
enhancements.

ESO and/or AUI may provide goods and services to NINS as part of Enhanced ALMA.
Such goods and services shall be the subject of separate agreements, conkacts, or
arrangements between NAOJ and AUIIESO, ts appropriatc, which shall be subject to
the approval of the ALMA Director and acce,ptance by the ALMA Board. These goods
and services, as well as their costs, shall be fully described in the amendment referenced
inArticle 4.13.

The cost of supplying such goods and serrdces shall be paid by NINS. The Value of any
contribution made to Enhanced ALMA by NINS shall not be affected by the cost of any
goods or senrices supplied byAUIIESO.

Deliverables supplied by NINS shall ba thc property of NINS. Material property
delivered to, or developed for, Enhanced ALMA shan not be disposed of, in whole or in
part, during the duration of thisAgreement without the written consent of ESO, NSR
and NINS.

The Signatories acknowledge that exports from Japan, the United States and Europe
will be subject to the requireurmts of applicable export regulations. Such conholled
exports may involve eithermat€rial or intellectual propertytansferrpd from Japan, the
United States or Euope to foreign countries, foreign entities or foreign nationals for the
purpose of Constrnction, Commissioning, Early Operations, or Operations.

The inventor or creator of Intetlectual Property or his or her assignee or employer shall
own or have the option to own all htellectual Property arising out of the Work done
pursuant to this Agreement.

The Signatories, as appropriate, shall provide and obtain o flon'€xclusive, non-
transferable, irrevocable, paid-up license (l) for use in EnhancedALMA and (2) for
each of the above to use or have used on their betralf throughout the world for non-
commercial ressarch purposes of any Intellectual Property created during.Work under
this Agreement.

The Signatories will ensure thd comprehensive general liability insurance is procured
and maintained as appropriate.

Signatories shall not be liable for damages of any nature, direct or indirect, to the
property of other Signatories receiving informationn malerials, or supplies from them, or
to any third party resulting ftom the use by the Signatories of the information, materials,
or supplies received ftom other Signatories

Operations

22. A separate agreement between ESO and NSF on one han4 and NINS on the other, shall
be concluded on or before 31 December 2005 to cover Early Operations and Operations
of Enhanced ALMA. An outline of this agreement, reflecting the principles of NINS
participation in Early Operations and Operations, shall be concluded and referenced in
the amendment referred to inArticle 4.13.

15.

16.

17.

18:

19.

21.



ALMA Board and other bodiec

23. NINS shall initially appoint one obserrer and one me,rnber to the AIIvIA Board. The
mernber shall be entitled to vote on all matt€rs concerning the contributions of NINS to
Enhanced ALMA, and on aU scientific matt€rs concerning Enhanced ALMA. This
entitlement shall be reviewed in the amendments and agreemEnts referenced in Article
4.13 and 4.22, with the ercpectation that NINS representation shall increase in
accordance with the agreed schedule of delivery.

24. ryn{S may appoint up to two obswers to the AlMAManageme,lrt Advisory Committee
(AMAC), and up to tlnee membcrs to the ALMA Science Advisory Committee
(ASAC).

AHttCLE S:OBSERVINCTME

l, NINS shal!beawarded Obstt Time h p瑠 脚斌on tt the Value oftt contributions
m t t e  Ⅲ E m a n c e d  A L M A 響れo c c t e d  t t t h e  A L M A B o a r d i  N I N S  s h a l l  b e  a w a r d e d  a
share of Early Observlng Ttte強規載唯 to ithe plamed schedule of deliverables and
t h e t t  V a l u e t  T h e  d e t a i 撫宙虹b e  s p e c i i e d  i n  t h e 茄闘血阻低a n d  a g r e e m m t s  r e f e r e n c e d
in鯛 oles 4.13 and 4.22.

? ・ 帥
鋤 S e r v i n g  T i m e 車曲 始 d 醜 軍a r l y 勢 " O n s  a n d 釣 航 m S  S h a l i  b e

十なI o c t t e d  b y  t h e  A掛触 D立母由使ri n  a c O d a n c e宙 由 p o l掩i e s抽 卓j r O c e d u r e s  d e t e F m i n e d

by dle対抽虫 Board as specifled inhicle 15,5 ofthe BllateralAgrecment.

ARTICLE 6:AMENDMENT

T t t s  A g r e e m e n t  m a y  b e  a I I l e n d e d  t t  a n y的脇 れ am e n d m e n t  o f  t h i s  A . g r e m e n t  o rお
施 ex e s  m u s t  s p e c i n l組l y  s t a t e  t h e  h t t t t i o n  t o  m e n d  t t i s  A g r e e l n e n t  a n d  s h a l l  b e c o m e

c交通ctive wherl signed and&敵通byNS■ ESO,and NINS.

ARTICLE 7: DTJRATIONAND TERMINATION

1. This Agreernent shall become effective when it has been signed and dated by ESO,
NSE and NINS.

2. This Agreement will ternrinate upon the completion of Enhanced ALMA, or otherwise
bymutual agreement between the Signatories.

ARTICLE 8:DISPUTES

This Agreementお not ttended tt cFeate bi田 義 Ⅲ bttgttolls undtt intemational law.軌 e

resolution of any diFputes regarding ttt h鱒 沌姻 成On9 implem颯 傷tiOn or apPlic筑 lon of this

Agree血 銃 ,sh劇 l be sOught by c的 闘 1協施 between the Sign菰 克 esc
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l.Englisl shali be the working nangtag1 0fEnhmcedALMA.

争掛搬翻器甘響
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List orDeitterables tc be Provided by NINs

and ttdrlMaximtlIIR Values

TASK

Conttbution t6 Power P,ahta

郎 中中樽陥配。n of ALMAtt Pmrect oflce

ACA

ACA‖甫hetrmture_        |

ACA Antenna           ‐              ,

Managernent for Anten占とTasl僣            |
Four12m Antennas    l

Twelve 7m Antennas             ‐

A C A  F「o n t  E n d  C o 3確   l       i

離:続鴨齢 皆亀盤孵甲,T,,中1響 (8yr)
Ca蔵百dge Test C中髄tFatS already delM煎調tO NA/EU

鞭撤騨岬 fⅢT讐警
何°Ta甲

A C A  C ●r r e i a t o r

ACA coretator      i

A C A  C o m p u t i n g       ‐

S o f M a r e  C o s t s  a s s o cねt e d  t t u l  A C A            I

Hardware Costs assoclated witt ACA        I

ACA backend                                   i

ACん Total

New FⅢquenⅢ Bandと   |        ‐  t
h臨9中8on Task fて】8ands 4,3‐tBand 10 1ntegration hc.belowj
Band 4

C a r t r l d o e s コL O  m a t e t t a l s
Band 8      1    /

C a t i d g e s , L O  m a t e r i a t s    l     l

巨and 104            ‐                     |

獄軽撫8吊;|¶ぷi路腔鮒ギ∵警警1中車叩ヽ|
New Frequ● ncy Bandtt Total            i l ‐

S y s t e t t  E n g l n e e r l n g & h輸錬繭6h

Science tSyrD          ‐       |        |

T O t a t ( 3 u t t e C t  t O  n ●t e s  t t t O W 報0 ■“a t  t t r ―e n t 町3 0  J u n e
2005)                                 ‐

ANNEX A

Ψ 料逆艦堀lkWS'?!

11,200

4,030

16,000

3,299

12,790

24,960

‐
2,230

696

3,012

489

18,40有

2,824

7,573
1,175

14,965

108打11

2,753

13,279

15,798
(

201816

52,646

2,014

2,000

180,301



Notes:
'All values are as agreed by repesentativea from IAO, Eso, NRAO and NAOI on g July
2004 and are subject to delivery on or before the final milestone set out in Annex C of the
Bilateral Agreement. Details of deliverables are to be set out in an Amendment to be
completed no later than 30 June 2005."Payment schedule is to be detennined by 30 June 2005. A revised payment schedule could
?ltei the agreed Value, due to the effects of inflation." Includes FE cryostat and optics, FE elecbonics, costs of 16, cartidges for baseline bands,
etc.
a Band 10 is currently in an R:&D ghase. Production decision is subject to approval by
AII\dA Board, on recommendation of feO aad NAOJ. TheDelivered Value shall not exceed
the amount tabulated.
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