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AGREEMENT ON ACADEMIC EXCHANGE
BETWEEN
THE INSTITUTE FOR COSMIC RAY RESEARCH
(THE UNIVERSITY OF TOKYO)
AND
THE LIGO LABORATORY
(CALIFORNIA INSTITUTE OF TECHNOLOGY)

The Institute for Cosmic Ray Research (ICRR) in the University of Tokyo (Japan) and
the LIGO Laboratory in the California Institute of Technology (U.S.A) (hereinafter
referred to as the “parties”), in the firm conviction that academic exchange between the
parties will promote scientific advances in the field of gravitational wave science,
hereby establish the following Agreement.

Article 1. The parties agree to implement exchanges and other activities in areas of
academic research of mutual interest through the following.

(1) Short-term and longer-term visits in both direction, by faculty and administrative
staff and researchers.

(2) Short-term and longer-term visits in both direction, by students.

(3) Conducting collaborative research.

(4) Holding joint lectures and symposia.

(5) Exchange of academic information and materials.

Article 2. Actual projects to be impl ted for the reali of specific exchange
activities as defined in the preceding article shall be decided through discussion
between the parties.

Article 3. In the case that research results impacting upon matters of intellectual
property rights are expected to arise in the course of collaborative projects carried
out under the terms of Article 1 above, the parties shall discuss in good faith and
agree in a separate document the conditions regarding the treatment of intellectual
property rights so arising, prior to the start of the collaborative project in question
and in accordance with the policies of each party.

Article 4. This Agreement is valid for five years effective from the date of the final
signature affixed below by the parties hereto (hereinafter referred to as the “term”).
The term of the Agreement may be extended upon agreement by the parties. Either
party may terminate the Agreement during its term by giving six months advance
written notice to the other party.

Article 5. This Agreement is created in duplicate in Japanese and in English, each of
which shall be deemed originals.

The parties hereby establish this Agreement by duly signing it, as of the respective
dates below.

Institute for Cosmic Ray Research
{The University of Tokyo)

T Kejit

Director, Takaak{ Kajita

Date A;w; {0, %09

LIGO Laboratory
(California Institute of Technology)

g{u, }A?C{/IDC

E&ecuﬁve Director, Jay Marx

- /g]v? /7, 1d0b

<J» MOU and RESEARCH AGREEMENT

ICRR,

Iastivute for Commns Ry Rbagtroh
Vagrersity of Tolge

RESEARCH AGREEMENT
Caltech Agreement #/CRR-2009-1

RESEARCH AGREEMENT between the CALIFORNIA INSTITUTE OF TECHNOLOGY, of Pasadena,
California, U.S.A., ("Institute") and the INSTITUTE FOR COSMIC RAY RESEARCH, UNIVERSITY OF
TOKYO of Kashiwa, Chiba, Japan ("Sponsor").

WHEREAS, the research program relating to “Fabrication of Digital Control System for the (CLIO)
Detector Operated by ICRR, University of Tokyo,” (“Project”) as contemplated by this Agreement, is of mutual
interest and benefit to the Institute and the Sponsor, and will further the instructional and research objectives of
the Institute in @ manner consistent with its status as a nonprofit, tax-exempt, educational institution.

NOW, THEREFORE, the parties hereto agree as follows:

1. STATEMENT OF WORK. The Institute will collaborate on the research defined in the Statement
of Work attached as Exhibit I.

2. PRINCIPAL INVESTIGATOR. The research will be supervised by Alan J. Weinstein The Pl will
supervise the work performed under the funding described in Section 4, below.

3. PERIOD OF PERFORMANCE. The research shall be conducted during the period February 1,
2009 through January 31, 2010. This Agreement and the period of performance may be extended by mutual
written agreement of the parties.

4. REIMBURSEMENT OF COSTS. In consideration of the foregoing, the Sponsor shall reimburse
the Institute for all costs incurred to complete the project. The total cost shall not exceed $40,000 without
written authorization from the Sponsor.

5. INVOICING AND PAYMENT. Payment shall be made in advance based on an invoice submitted
by Institute. All payments to the Institute shall be net, and free and clear of all taxes, duties and other levies.
Payment shall be remitted based on banking information provided by the Institute:

6. ACCOUNTS AND RECORDS. The Institute agrees to maintain books, records, documents, and
other evidence pertaining to all costs and expenses to the extent and in such detail as will properly reflect all
net costs incurred in the performance of this research.

7. TRAVEL. Travel costs are not funded under this Project.
8. EQUIPMENT. Title to all equipment purchased under this Agreement shall vest in the Sponsor.
9. TECHNICAL DATA.

a. Ownership of, and the right to register copyright to documents related to computer hardware and
software and associated documentation (hereinafter "Documents") shall remain in the Institute. The Sponsor
shall be granted a nonexclusive, nontransferable, royalty-free license to use Documents, but only for Sponsor’s
own internal purposes. The Sponsor further agrees not to provide or otherwise make available Documents, or
any copy or modification thereof in any form to any third party, except as may be permitted in writing by the
Institute. As used herein "modification” shall mean any source tapes, listings or other documentation in any
identifiable or separately usable form included in any program developed by Sponsor in machine readable or
printed form, where such source tapes, listings, or other documentation remains essentially the same in both
form and function as when originally provided by the Institute to the Sponsor.

b. All technical data other than Documents resulting from the research program under this Agreement
shall be the property of the Institute; however, a copy of all such technical data shall be provided to the
Sponsor upon request, and, subject to Article 12 hereof, Sponsor shall have the right to use and disclose all
such technical data as it sees fit.

Caltech Univ of Tokyo.ICRR.29jan2009.doc -1- January 27, 2009
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CLIO digital block diagram: 1% stage (I
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Operation PC GPS
General linux for |
operation, monitor timing master LSC 6¢ch
I
. . . 100 4ch
dolosslaye Expansion chassis
G whitening filter
Real time front end ;I;T(ﬁg?c,;rf\ ADCAL ,g
timing card (APAE X . | |
nes 16kHz 16ch DACx1 ~ —— AAfilter PEM 4ch
Real time PC 1/0 Bx1 — Al filter

4

dewhitening filter

coil driver 4ch

Qty 1st |Qty2nd |final QtyPart Number Description Vendor Price |1st stage cost]2nd stage cos§ total cost
1 0 1]Fire X4600 ?processors Work station SUN 11000 11000 0 11000
1 2 3 Expansion chassis Dolphin or MAGMA 4000 4000 8000 12000
0 4 4 150m Fiber optical patch cableLC-LC Duplex MM CDW 200 0 800 800
1 1 2 10m Fiber optical patch cableLC-LC Duplex MM |CDW 100 100 100 200
1 4 5|PCI166-16Al64SSA-64-50M |ADC Modules General Standards 4000 4000 16000 20000
1 4 5|PCl66-16A016-16-FO-DF |DAC Modules General Standards 4000 4000 16000 20000
1 3 4|PCI-IIRO-16 Binary 1/0 Modules CHASSIS PLANS 400 400 1200 1600
3 11 14 68pin SCSI cable 50 150 550
0 0 0
1 0 1 Matlab, simulink 2000 2000 0 2000
1 0 1 Real time linux core Windrevier 2000 2000 0 2000
32010 49970 81000




