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Mission and Responsibilities

In order ro assure the full scientific exploitation of LIGO, it is necessary to provide for the operation
and coordination of ttre LIGO program and for the advocacy and execution of the science. For these
retsons, following the guidance of the National Science Foundation (NSF), we establish a LIGO
Lzrborarory to accomplish the first purpose. A LIGO Scientitlc Collaboration is separately tormed to
realize the latter purpose.

The LIGO Laboratory will:

r operare the scientific faciiities at the observatory sites in Hanford, Washington and in
Livingston Parish, Louisiana

. assure the scientific vitaiity of these detector facilities
o provide the capability for acquisition of the data, and for system modeiing and dara anaiysis
o operate LIGO research and test facilities at ihe observatory sites and on the MIT and Caltech
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. supporr engineering design and fabrication of detector upgrades and oI new de tec[or systems
r c:ury out research and deverlopment in support of the fluture LIGO program
. supporr the LIGO Scientific Collaboration in its exploitation of thc scicntific capabilitics
o revierv and coordinal.e new LIGO research iniriativcs
. support public education and outreach in areas related to LIGO sciencc and tcchnology
. asiure a sat'e and comtortable workins environment tbr LIGO stal'f and visitors
. support the educational mission of thc parricipating univcrsitics

National Science Foundation Cooperative Agreement

The LICO Laborarory operatcs undcr a Cooperative Agrcemcnt bctwccn Lhe US National Scicncc
Foundarion (NSF) and the Calitomia InsLitutc of Technology (Caltech). Thc Agreemcnt dcf ines thc

obligarions of Cahech and MIT in carrying out the mission of thc Laboratory.

Institutional Roles and Responsibilities

Hierarchy

Thc LIGO Laboratory reporring and ovcrsight is dctlncd in thc organiz.ationirl hicrarchy shorvn in thc

t'igurc.
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NSF i.s rcsponsihlc l i l r  providing
fundin_q. gcncral ovcrsi ght.
monitoring, lnd cvaluation to hclp
assLlrc Laboratory pcrformancc in
accordance rvith approved
worLplans. NSF will strive to
obtain funding consistent rvith the
Tar-set Funding Levels set forth in
the Cooperarive Agreement. The
actlral t'unding available tbr LIGO
will be negotiated with the
Laboratory on the basis of the
Annual LiGO Work Plan which,
upon approval by NSF, rvill
consti fute the official operatin-c
plan for the year. Within the
triLmework of the annual operating
pian, NSF rvill undertake to
provide the fundin-q in a timely
tashion and to provide the
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NSF Program Nlanager

Within the NSF, the LIGO Program Manager is responsible for scicntiiic, tcchnical, cost and
schedule review and agency guidance. Review of progress and programmalic rcvicrv of annual wtlrk
plans is the responsibility of the LICO Program Manager. Direct communication bctween the LICO
Program Manager and the LICO Laboratory is ttre method by which this rcview and guidance will bc
accomplished. Pertormance of work under the Cooperative Agreeme nt is subject to the general
guidance and monitoring of the NSF Program Manager tor LIGO. This NSF involvcment includcs
ttrc following:

o provision of advice;
o revie"v and, rvhere required by thc A-sreement, approval o1'required subcontracts, reports, and

plans submitted by Caltech:
o assessment of progress by thc NSF Program Manager and extemal rcvicwcrs.

NSF Division of Grants and Agreements

Thc NSF Division of Crants and Agreements is responsible for Cooperative Agreement mattcrs
between the NSF and Caltech. Formll communications related to contracr and required Cooperarive
Agreement designated approvals ',vill bc accomplished by the Division of Crants and Agreements and
the Caltech Oifice of Sponsored Research. Annual funding incremcnts and contractual obligations
llow lrom the Division of Grants and A-treements (DGA), National Science Foundation (NSF) to
Caltech, under thc Cooperative Aqreement. Excluding certain contractual arrangcment.s, ail
subcontracts in cxccss of .$100,C)00 issucd by Caltcch arc subjcct to approval by DCA/NSF.

Caltech

Caltcch is accountable, as thc ar,vardcc, for the pcrformancc: of thc LIGO Laboratory. as describcd in
rtrc LIGO Annual Work Plan. Caltech is responsible lor stafling thc Laboratory, providing
institutional support and ensurin,t adequate oversight oi the exccution and performance of the
pro_qram. Caltech's Olfice of Sponsored Research is responsible lor matters between Caltech and
NSF that pertain to the administration of the terms and conditions of the Cooperarive Agreement and
rvill accomplish this through tormal communicarions with the NSF Division of Grants and
Asreements. Legal revierv and matters related to real property and property management will be the
responsibility of the Caltech Legal Counsel reporting to the Pre.sident and the Caltech Treasuter,
respectively.

MIT

The LIGO Laboratory encompasses a joint effort of Caltech and MiT. The MIT roles and
responsibiliries are deflned through a Memorandum of Understanding and subconLract with Caltech,
ivith details defined in ar attachment and updated as necessary. The MIT subcontract is subject to
NSF approval. The MIT administration shares responsibility with the Caltech administrarion for
ovcrall oversight of the execution and perf ormance of the LIGO program tlrough representatives on
rhe LIGO Oversight Committee. The MIT administrarion is also responsible for oversight, staffing
and support of the \,1IT LIGO Group and tor insuring that it successfully meets its institutional
commitments. It is ttre policy of the LIGO Laboratory to have a fully integrated MIT participation
rvith institutional boundaries mirumized.



Caltech Reporting

LICO activities at Caltcch, like othcr research pro-qrams directed by physics taculty, arc part of thc
Division of Physics, Mathematics and Astronomy (PMA) through which academic appointments and
c-ducational matters are administcred. The Division also providcs administrativc and logisrical
support to LICO rnd oversight of the Caltech eff ort on LIGO.

MIT Reporting

At lvliT, academic appointments and educational aspecs of LIGO arc administcrcd through the
Departmenr of Physics; research activities aro supported through tlc Ccntcr lbr Spacc Rescarch. Thc
Deplrtmenr of Physics and the Center ior Spacc Rescarch providc ovcrsight of the MIT clfon on
LICO and they report to the President of MIT through the Dean o1'Scicncc.

Oversight Committee

Thc presidents of Caltech and MIT have established a LIGO Oversight Committee , chaired by a
mentber appointcd by the Caltech President and composed of two mcmbers from each institut-ion
appointed by their respective presidents at'ter mutual consultation. Thc Ovcrsight Committec reporLs
to rhe presidents through tire Chair of Physics, Mathematics and Aslronomy at Caltech and thc Dcan
of Sciencc at MIT. It rvill regularly provide review of LICO program sutus and pro-lress as
required.

Director and Deputy Director

Thc LIGO Laboratory Director is appointcd by thc Caltcch Prcsidcnt in consulurt ion rvith the N,l lT
Prc.sidcnt zrnd with thc approval ot'NSF. Thc Director perlbrms hi.s rc.sponsibilitic.s in closc
associaricln rvith rhc LIGO Laboratory Dcputy Director, who is appointcd by thc Direcl.or with thc
approval of the Presidents and the NSF. Othcr key personnel in thc LIGO Laboratory, as dcfined in
the Cooperative Agreemen[. arc appointed by Caltech and MIT with the approval ol'NSF. The
LIGO Laboratory Director, in association rvith the Deputy Director, reports progress on a quartcrly
basis to the LIGO Oversieht Committee.

Organization of the LIGO Laboratory

The organizarion of the LIGO Laboratory is shorvn in the figure. It is a functional organization and
has a tlat hierarchv.



LIGO LABORATORY ORGANIZATION

Directorate

Thc LICO Laboratory Directorate consists of the Director and the Deputy Dircctor. Although cach
hls dilterent well-defined primiiry responsibilities, the ovcrarll Laboratory dircction is fully sharcd and
cirher can speak for the Laboratory. Both the Director and the Dcputy Director arc I'ully intormed on
ali major decisions and rvill be mutually involvcd in the decision making as appropriatc. Thc LICO

Laboratory Director has overall responsibility tor the LICO Laboratory. Thc Dircctor's primary
rcsponsibi l i ty is to cnsure the dcvc' lopment and implementation ol ' thc LICO Laboratory prograrn in a
Limcly and costeft'ectivc manner with thc goal of detcctin-e -eravitational 'uvavcs and carrying out. a
proqram of gravitaLion:.r l  wave astronomy. Thc Dcputy Director is pnmari ly rcsponsiblc for cxccuting
rtrc LICO program and lor organizing and directing the Laboratory tcam contpclscd of Caltcch and
NIIT stai i .  Thc Director is thc principal point lor communication and intcraction rvith NSF, through
its LIGO Program Managcr. Thc Director is aiso responsible lor nraintaining interactions and
collaborarion with the scientillc community (both national and intc-rnational).

LIGO Scientifi c Collaboration

The LICO Scientitlc Collaboration (LSC) will cany out the LIGO research and development
pro,cram, develop priorities, and enable participation by collaboratin-e groups. It r.vill be organized as
a separare entity disrinct from the LICO Laboratory. Through its Spokesperson, the LSC will
communicate with the Laboratory through the Laboratory Directoratc.

LIGO Research Communit-v

The LIGO Research Community (LRC) consists of all scientists interested in the scientific
opportunities offered by LIGO. Membership in the LRC is open to all intcrested parties and, unlike,
the LIGO Scientitlc Coilaboration, requires no fbrmal research commiunent and responsibilities. Thc
LRC communicates through its elected Chair rvith the Laboratory Directorate.

LIGO Program Advisory Committee

The LIGO Program Advisory Committee (PAC) is the principal source of advice to LIGO on
scienrific policy, technical choices, support of the scientific community and organizational matters. It
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provides peer review of scientitlc and technical proposals for the scientific use of LIGO.

The Committee meets several times per year and will be asked for advicc through a written chargc
provided by the LIGO Laboratory Director. The Committee's advice rvill Lrc used by the Dircctorate
in making decisions. The National Science Foundation is expgctcd to request that LIGO use thc
Program Advisory Committee to revierv proposals to the NSF for R&D and LICO science
proposals.

The Committee is appointed for an initial term of three years at'ter which new members will bc
appointed with staggered terms to assure renewal of the Committee and continuity.

LIGO Laboratory Executive Committee

The Executive Committee is the principal management body used by thc Laboratory Dircctoratc to
review Laboratory program execution and status and to develop the basis tor management decisions.
The Executive Committee will meet regularly and be chaired by the Dircctor, in association with &e
Depury Director. It rvill consist of the managers of each of the LICO Laboratory functional groups.

LIGO Visitors Program

The LIGO Laboratory operates an NSF-supported Visitors Program intcnded to provide research
opportunities for scientific visitors to the campuses and Observatory sites. Supported visits arc
cxpected to be of significant duration and are proposed as research projccts to thc Laboratory
Directorate tor revierv and subseoucnt suDDort.

Science Education Program

As a national laci l i ty based upon on cxcir ing scienti i lc research mission. LIGO cln providc a locus
lbr educational programs in science. A Science Educal-ion Program will rcach beyond thc tradirional
university role of educaring undergraduate and graduate studenLs to rcachin-e K-12 grade levcl
students. A Science Education Program Manager will develop and lead programs in educationai
outreach to the general public, in on-site c-ducational programs at the Observatory sites, as rvell as
the university campuses, and in supporting program development consistent with other NSF
educational initiatives.

Industrial Liaision Program

An Industrial Liaison Program will suppiement lhe extensive industrial participation in LIGO
construction. LIGO development of enabling technologies promises to provide new capabilities of
intercst to industry. These include advanced laser and optical technolo-ly, and new capabilities in
vibration and acoustic isolation. An industrial Liaision Program Mana-eer rvill lead direct efforts to
inform, collaborate and cooperate with industrial partners.

LIGO Laboratory Functional Groups

Each LIGO Laboratory tunctional group reports to the Directorate and is led by a Group Leader and
a Depury Group Leader. These positions serve as line management tbr the respective group. Each
group is represented on the Laboratory Executive Committee. Staff assignment to a functional -eroup
represents the principal assignment for each staff member. It is expected, horvever, that scienrific and



rechnical stalf will parricipate signiticantly in activities of other tunctional groups.

Hanford Observatory - Livingston Observatory

The Hanlord Observ'atory and the Livingston Observatory are-organizcd as .sepantc firnctional
groups within the LIGO Laboratory. Each is responsible tor the cfltctive operation of the tacilitics
and scienrific programs al the respective Observatory site. Each Observatory is led by a scientist who
serves as the Head of the Observatory. In addition, each group includcs I Site Managcr who is
responsible tor the technical and operational eft'ectiveness of the site lacilities and statf. The Site
N{anager serves as the lead Environment, Sat'ety and Health Oltlccr fbr the Obscrvatory site,
reporting to the Head. The stal'f al each Observatory is structured to support operations,
maintenance and the scientitlc program. The staff is sutlicient to assure adequatc local human
resources tbr all normal operations including scientillc and technical expertisc at thc site. Each
Observatory will work rvith LIGO statf trom the Caltech and N'llT groups in executing
cnhancements, upgrades and ne',.v capabilities and in carryin-l out thc scientific pro-gram.

Administration

Thc Administration Group is responsible tbr prograrn planning support, for all business operations
including budgeting, funds management, cost accounting, procurcment, property management,
personnel actions and el{ort reporting, tor document and records managcment, 1'or environmcnt,
sat-ety and health programs, and tor managemcnt of Laboratory Policies and Procedurcs. Thc
Administrarion Group prepares Laboratory Proposals to the NSF and coordinates all lbrmal
communications rvith the NSF through the Caltech Office of Sponsorcd Research. Thc
Administration Group provides administrative a.ssistant and secrctarial sr.rpport to thc LICO
Laboratory.

Technical and Engineering Support

Thc Tcchnical and Engineering Support Group is responsible for all cngineering design and analysis
and dcsi-en dralling ior LiGO scient-iflc programs, tacilities, research and devciopment tasks.
lv-lembers of this qroup team with LIGO staff and collaborators to support all activities requiring
mechanical, optical and electrical engineering. Conhguration manaqenrent, quality assurance and
technical standards are provided by this group.

Detector Support

The Detector Support Group is responsible for assuring and improvinl the pertormance of the LIGO
detector systems used in _gravitational wave research. The group suppons detector operations and
dara collection at the Observatory sites, conducts detector research and development with the goal of
improving detector system performance and sensirivity, and provides scientitlc leadership in
specifying and introducing detector improvements and upgrades, in association rvith the staff at the
Observatory sites.

Data Analysis and Computing

The Data Analysis and Compuring Group is responsible for the hardware and software systems for
LICO modeling and simuiation iurd tor data anaiysis. The primary responsibility fbr all software
standards and softrvare engineerin-e used in LIGO research is carried by this group. Systems for



general computing are implemented and supported in this group.

Research Facilities

Test and research taciliries at the universities and Observatory sites not normally used for
gravitational rvave research are managed by the Research Facilities Group. These include test
interferometers at the campuses, as well as special setups used tor oprics, laser:rnd noise research,
metrology and materials research. The group is responsible tor the readiness and availability oi thc
research tacilities, and for supporting the research and test acrivities carried out by LIGO Laboratory
and collaborator investigators using these tacilities. This includes calibration, procedures
documentation and training of investigators.

Advanced Research and Development

The Advanced Research and Development Group leads the execution o[ the R&D program to deiinc
future LIGO detector upgrades and to ne'uv detectors. The program of thi.s group is primarily
supported by NSF Advanced R&D funding which is distinct trom Laboratory Opcrations funding.

Environment. Safetv and Health Protection

ES&H is a line management responsibiJity. The LICO Laboratory Deputy Director is primarily
rcsponsible ibr ES&H programs throughout LICO. At each Observatory site, the Site Managcr
sen'es as the primary manager responsible for ES&H programs.

Objectives

Thc LIGO ES&H pro-qram has the foilowing s;--cilic ob.iectivcs:

. to prevent personnel injury or loss of lit-e;

. to prevent any environmental contamination:

. to prevent damage to equipment caused by accidents:

. ro comply with all federal, state and local laws, rules and regulations.

Responsibilities

The LIGO ES&H program is the responsibility of the Deputy Director. The Deputy Director has
responsibility to insr.rre that LIGO stal'f members and coliaborators identity specific ES&H issues and
risks, and establish appropriate safe-euards and procedures for addrerssing those risks.

Environmental Protection

The LIGO Laboratory shall follow standards and practices which fully support the NSF
environmental proecrion policies and requirements. The Laboratory will iniriate activiries necessary
ro ensure compiiance with the Resource Conservation and Recovery Act (RCRA) and the National
Environmental Policy Act (NEPA).

Safety and Health Protection



Caltech has an established Safety Office, responsible for the Institute's overall sat-ety and health
program, and LIGO management will implement the applicable health and .saf'ety program elemcnt.s
ls outiined in the Caltech Satety Manual. The Caltech Sat'ety Office policies will bc applicablc to thc
Observatory sites, supplemented by additional policies developed by LIGO stal't'in consultation with
the Caltech Safety Office. For work performed at MIT, the sat'ety and health protcction memures
adopted by MIT will similarly apply.

An order of precedence for resolving safety issues has been adopted by the LICO Laboratory. Ordcr
of precedence shall be as tollo',vs:

o Design tbr Minimum Risk: The primary means tbr mitigation of risk shall be to eliminate the
hazard through design.

r Incorporate Safety Devices: Fixed, automalic or other protcctive devices shall be used in
conjuncrion with the design features to attain an acceptable lcvcl o{'risk. Provisions shall be
made tbr periodic functional checks as applicable.

o. Providc Warning Devices: When neither design nor salety items can eft-ccLively eliminate or' 
reduce hazards, devices shall be used to detect the condition, and to produce an adequatc
warning to alert personnel of a hazard. Devices may include audiblc or visual alarms,
perrnanent signs or movable placards.

o Procedures and Training: Where it is impractical to substantially eliminate or rcducc the hazard
or where the condition of the hazard indicates additional emphasis, special operating
procedures and training shall be used.

Employee Training

Lthroratory employees will bc provided with procedures, training and information to cnsure thcir
safcty. Brieitngs and prcsental ions rvi l l  bc made to managers and supcrvisors to communicatc ES&H
policies and procedures.

Contractors, Collaborators and Visitors

Contractors and visitors to the LIGO operational sites will be informed of ES&H rules and
procedures applicable to the specific area. Hosts will be responsible for the safety of visitors.

Documentation

The LIGO Laboratory shall provide hazard assessments, safety analyses and evaluations as required.
Specific procedures and trainin-9 documents will be prepared and released.

Governmental Code Requirements

The LIGO Laboratory, including its contractors, will comply with applicable US Federai Codes, laws
and regulations, industrial codes and state rules, regulations and codes. Thc Administration Group,
rogether with the Deputy Director, will be responsible for clarifying compliance requirements and ttre
resolution of safety issues.



Procurements and Subcontracts

Policy

LlGO_procurements occur at both Caltech (including the Caltcch-managed Observatory sites) and

MIT . These are processed according to the procedures esabiishcd by the Purchasing Department at

the host institution and approved by the Otfice of Naval Research under OMB requirements.

Ail LIGO tacilities and equipment procurements will be processed and administered by thc Caltech

or MIT Purchasing Deparrment depending upon the institution originating the procurement, assisted

by the LIGO Laboratory staff.

Major procurements involving substantive eflors (subcontracts valued in excess of $100,000) will be

submitted to NSF fbr approval or concurrence, in accordance with thc Cooperative Agreement.

Subconuact technical and programmatic management is pertbrmed by LIGO Laboratory stalT. All

procurements and subcontracts rvill be sLrbject to the terms and conditions of the Cooperative
Agrebment and the requirements of land sale and lease documens penaining to thc LIGO

Observatory sites.

Responsibilities

Thc LIGO Deputy Director is responsible for ensuring that all aspccts of LIGO facilities and

c.quipment procurement are managed and planned successfully. A written acquisirion plan will

support rhe procurement approach lor major procurements in excess of $500,000. Thc Dcputy

Dircctor, in association with the Director, shall approve all major subcontracts. Procurcmcnt for thc

LICO Laboratory is supportcd by thc Administrarion Group "vhich is rcsponsiblc for preparing,

tacilirating and administcring thc procurcment documentalion as.sociatcd with major LICO
procurements. Subcontracts and procuremens rviil bc initiated by the cognizant tcchnical Task

Leadc.rs. Working ciosely with the Administration Group, the Task Leaders will be responsible that

all procurerJ components, items, services and construction are produced and delivercd as required to

supporr rhe LIGO Laboratory objectives. The Task Leaders will also provide technical direction and

oversight of these contracts and procurements.

Approach

Procurement policies and procedures, embodied in the Caltech Purchasing Policy and Procedure

Manual, will be utilized for all tacilities and equipment procurement actions originating at Caltech.

This manual establishes compliance with NSF and Federal Acquisition Regulations, and ensures the

use of competitive procurement techniques and small disadvantaged business subcontracting to the

ma.dmum extent. Ali major procurements which require NSF concurrence ',,vill be identitled and

scheduled in the annual Work Plan. Similiuly, LIGO Laboratory procurements originating at MIT

may be placed using corresponding policies and procedures at MIT. Both Caltech and MIT have

procurement systems approved by the Office of Naval Research under OMB requirements.

NSF Reporting and Reviews



Quarterly Reports

Three LIGO Laboratory Quarterly Repors will be prepared and submitted to NSF annually for the

tirst three.quarters of each t'iscai year. This report is prepared in accordance with the Coopcrative
Agreement and shall consist of a summary of work accomplished during the reporring period

including major scientillc and technical accomplishments, and a status of action items affecting

LIGONSF responsibilities. This report shall also include management inlormarion such as changes

to personnel, tinancial status report and other financial information including actual or anricipated

undem:ns or overruns, and any other action requiring NSF or other Federal Agency notification.

Annual Report

An Annual Reporr will be prepared and submitted to NSF, in lieu of a fburth Quarterly Report,

containing a summary of overall progress, including results to date , and a comparison of actud

accomplishmenrs '"virh the proposed goals of the period; indicarion of any current problems or

tavorable or unusual developments; and a summary of work to be pcrtbrmed during the succeedin-I
year:'and any other pertinent information.

Annual Work Plan

Each year, throu,eh the Caltech Office of Sponsored Rescarch, the LIGO Laboratory .shall negotiate

and submir an annual Work Plan and funding request to the NSF on October I for the Dccember I

annual award date. This Plan shall discuss scientilic and program achievements and compare

achievemens wirh the projected goals in thc currently approved Work Plan. It will summarize the

proposed goals for construction, R&D, science and collaboralivc programs tbr thc program ycar for

rvhich lunds are sou_qht. Signiiicant stalting chanses, and an organization chart and dcscription o[ t]rc

LICO organizarion in rhe new program year will be presented, togcthcr with an cxplanation of any

changes. The Plan shail includc a statement of thc LIGO annual calcndar includin-e proposed datcs

tbr meetings of the LIGO Oversi,ght Committee, Program Advisory Committee, scientific workshops

and reviervs. The Plan shall include an acquisirion plan tor all procurements in excess of $ 100K,

includin-e the proposed date of submission to NSF and the type of procurement.

Other Reporting

The Caltech Office of Federal Financial Activities submits to NSF a quarterly reconciliation report

against the Letter of Credit covering all NSF sponsored grants at Caltech, including LIGO. This

rcport identifies rhe incurred expenditures tor the quarter, cumulative expenditures effective at the

close of the quarter, and the available balance against the allocation l'or the LIGO Laboratory.

Caltech will submit for approval by NSF all collaborative Memoranda of Understanding.

LIGO Oversight Committee

The LIGO Oversight Committee wili hold regular meetings to revierv progress and to resolve

institutional issues. Special meetings may be held to resolve particular issues which must be resoived

beiore the next scheduled meeting.

LIGO Program AdvisorY Cornmittee



NSF shall be informed of all meetings of the PAC, invited to attend, and shall receive copies of
relevant reports. The charge and membership of this Committee will require thc concurrence of thc
NSF Program Manager.

NSF Site Visits/Visiting Committee

The NSF may conduct periodic sitc visits to review LIGO activirics.

The NSF may convene a Visiting Committee to conduct periodic reviews of the LIGO Laboratory,
covering technical and management issues. NSF shall provide the Laboratory with a copy of the
charge to the Visiting Committee prior to the review, with adequate timc to agree on fte agenda and
to prepare the necessary presentation miiterial.

Workshops

Thc t-lGO Laboratory rvill sponsor or parricipate in workshops on specific topics rblcvant to thc
development of gravitational-wave intert'erometers. The frecluency of such workshops and the topics
rhey address will be determined in consultation with interested ouside scientists, such as LIGO
Research Community, the LIGO Scientillc Collaboration and the othcr international groups pursuing
laser in tert'erome ter gravi tati on al- wave de tec tio n.

Technical Reports

To cnhance rhe participation of thc general scientific community in -eravitational wave rcscarch. thc
LICO projectwill continuerhe publication of research re.sults in ret'erccd journirls, and rvillmalic
unpublishcd internal technical reports available to the general scienLific community on rcqucst. A
',vnr.ren LIGO Publication Policv wiil govern this nrocess.

Inst modified on March 6, 1997

Please send comments on this draft to Gary Sanders at sanders@ligo.caltech.edu


