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Memorandum of Understanding (LIGO-M960071-00-M)
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University of Florida Laser Interferometric Gravitational Wave Group
(UFLIGO)

and the

Laser Interferometer Gravitational Wave Observatory (LIGO) Laboratory

August 15, 1997

This Attachment to the Memorandum of Understanding LIGO-M960071-00-M covers the role of
the University of Florida Laser Interferometric Gravitational Wave Group (UFLIGO) as a Charter
Member of the LIGO Scientific Collaboration (LSC) and a member of the Isolation/Suspension/
Thermal Noise Development Group (ISTNDG). The period of performance for the activities in
this Attachment is from August 15, 1997 to February 15, 1998. This period may be modified by
agreement to a revision of this Attachment.

1.

LIGO Scientific Collaboration - The LIGO Scientific Collaboration will be organized as a
separate organization from the LIGO Laboratory. It will include scientists from the LIGO
Laboratory, and those from collaborating institutions, and will have its own leadership and
governance. The Collaboration will ensure equal scientific opportunity for individual partici-
pants and institutions. It will organize the research, publications, and all other scientific activ-
ities. The Collaboration will report to the Laboratory Directorate for final approval of its
research program, technical work, observational physics publications, and talks announcing
new observations and physics results. This will be done through regular reports to the Direc-
torate and its PAC.

Charter Membership - An initial period for formation of the Charter group of institutions in
the LIGO Scientific Collaboration will commence on March 1, 1997 and will end following
the first full meeting of the Collaboration at which the Collaboration Council will assume its
role. We expect that this transition will occur within six months. Membership in the Collabo-
ration during this charter period will be initiated by proposal to the LIGO Laboratory Direc-
torate.

Following the charter period proposals will be evaluated through the Collaboration Council.
With Collaboration approval, an MOU with the LIGO Laboratory, including Attachments
defining specific work, will be required for any participating institutions.

This document is an agreement between the University of Florida Laser Interferometric Grav-
itational Wave Group (UFLIGO) and the LIGO Laboratory concerning the activities noted
below, under provision 8, of UFLIGO as a Collaborating Institution in the LIGO Scientific
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Collaboration (LSC) and in the Isolation/Suspension/Thermal Noise Development Group
(ISTNDG).

. Isolation/Suspension/Thermal Noise Development Group - The Isolation/Suspension/Thermal
Noise Development Group (ISTNDG) will be the scientific collaboration for defining and
developing future isolation and suspension improvements for use in advanced subsystems for
the initial LIGO interferometers or in entirely new advanced interferometers. A specific
Attachment will define the roles and responsibilities of groups in this development group.
Members of this group will normally be authors on publications reporting the work of the
group and will normally be eligible to participate in data runs and science beyond the LIGO 1
data run.

. Report of Progress - UFLIGO will provide a summary report of progress, monthly, by e-mail
to the Collaboration Council and to the LIGO Laboratory Director. UFLIGO will submit a
complete report on its activities every six months, supply an updated List of Collaborators,
and a plan of activities for the next six months. This report should be submitted one month
before the updated attachment will take effect.

. Term of Membership - Membership will be renewed every six months upon evidence of satis-
factory performance of agreed upon duties.

. Intellectual Property Rights - The rights to intellectual property developed under this Attach-
ment will be subject to the National Science Foundation Grant Policy as indicated in Section
730, Intellectual Property.

. During the period August 15,1997 - February 15,1998, UFLIGO will conduct research on
areas related to advanced interferometers for the next generation of gravitational wave detec-
tors under the auspices of a National Science Foundation research grant (G. Mitselmakher,
D.Reitze, Q. Shu, D. Tanner, S. Yoshida, and Tom Delker, and two postdoctoral researchers).
Their activities will be:

a.) Development of a table-top design for a dual (signal and power) recycled interferome

ter with Fabry-Perot arms and Schnupp asymmetry. The workplan includes: i) formulating a
control strategy for locking Fabry-Perot arms, power recycling cavity, and signal recycling
cavity, ii) designing and testing stable control loops, iii) characterizing the robustness of the
control system, including locking times and ease of maintaining lock, and iv) demonstration
of tuning of the dual recycled interferometer to a specific frequency at increased sensitivity. In
the period August 15, 1997 - February 15, 1998, computation of the plant sensitivity matrix,
fabrication of optical mounts and layout of the interferometer will take place.

b.) Advanced interferometer simulations. In parallel to efforts in a), UFLIGO will be devel-
oping programs for simulation of the operation of an advanced dual-recycled interferometer to
understand both steady state (locked) and dynamic (lock acquisition) behavior. In the period
August 15, 1997 - February 15, 1998, program development and source coding will take
place.
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c.) Signal extraction from noise. A non-template-based algorithm for extracting gravitational
wave signals from noisy backgrounds will be investigated which is based on integration of
interferometer system modeling, measurements of actual noise, and computation of expected
noise sources. In the period August 15, 1997 - February 15, 1998, program development and
source coding will take place.

d.) Development of alternative RF modulation schemes for interferometer locking. Using
phase and amplitude modulation, the synthesis of an exact frequency spectrum (carrier + 2
sidebands) can be accomplished, as well as simulation of signals and/or noise. Implementa-
tion of this scheme will take place between August 15, 1997 - February 15, 1998.
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