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Charge to the Review Panel

The NSF Grant Proposal Guide contains instructions and guidelines for individual
investigator proposals. The National Science Board approved review criteria from
the Grant Proposal Guide are reproduced below and should be addressed in the
review of this proposal.

Review Criteria

The National Science Board approved revised criteria for evaluating proposals at its
meeting on March 28, 1997 (NSB 97-72). All NSF proposals are evaluated through use
of the two merit review criteria. In some instances, however, NSF will employ additional
criteria as required to highlight the specific objectives of certain programs and activities.
For example, proposals for large facility projects also might be subject to special review
criteria outlined in the program solicitation.

The two NSB-approved merit review criteria are listed below. The criteria include
considerations that help define them. These considerations are suggestions, and not all
will apply to any given proposal. While proposers must address both merit review
criteria, reviewers will be asked to address only those considerations that are relevant to
the proposal being considered and for which he/she is qualified to make judgments.

What is the intellectual merit of the proposed activity?

How important is the proposed activity to advancing knowledge and
understanding within its own field or across different fields? How well
qualified is the proposer (individual or team) to conduct the project? (If
appropriate, the reviewer will comment on the quality of prior work.) To
what extent does the proposed activity suggest and explore creative and
original concepts? How well conceived and organized is the proposed
activity? Is there sufficient access to resources?

What are the broader impacts of the proposed activity?

How well does the activity advance discovery and understanding while
promoting teaching, training, and learning? How well does the proposed
activity broaden the participation of underrepresented groups (e.g.,
gender, ethnicity, disability, geographic, etc.)? To what extent will it
enhance the infrastructure for research and education, such as facilities,
instrumentation, networks, and partnerships? Will the results be
disseminated broadly to enhance scientific and technological
understanding? What may be the benefits of the proposed activity to
society?



NSF staff will give careful consideration to the following in making funding
decisions:
Integration of Research and Education

One of the principal strategies in support of NSF's goals is to foster
integration of research and education through the programs, projects and
activities it supports at academic and research institutions. These
institutions provide abundant opportunities where individuals may
concurrently assume responsibilities as researchers, educators, and
students, and where all can engage in joint efforts that infuse education
with the excitement of discovery and enrich research through the diversity
of learning perspectives.

Integrating Diversity into NSF Programs, Projects, and Activities

Broadening opportunities and enabling the participation of all citizens,
women and men, underrepresented minorities, and persons with
disabilities, are essential to the health and vitality of science and
engineering. NSF is committed to this principle of diversity and deems it
central to the programs, projects, and activities it considers and supports.




Specific Charge for Advanced LIGO Review Panel

The original LIGO proposal called for a staged approach to reach the full sensitivity
necessary to detect and analyze gravitational radiation from predicted astronomical
sources. The installation of detector system upgrades to make this possible was planned
to occur after the initial LIGO observation period of 2003 through 2006. The current
proposal represents the technical approach to extend the detector sensitivity by a factor
of at least ten over the original LIGO design goal and extend the low frequency response
from 40 Hz to 10 Hz. The technical plan to achieve this goal is described in the proposal
and supporting documents, along with the cost, schedule, and management structure.

We ask that the Panel review the proposed work in technical detail. In carrying out this
task, we ask that the following questions be addressed:

e Is the scientific case for the needed upgrade convincing? Are the scientific
requirements achieved in a cost-effective manner?

e Is the specific proposed Advanced Detector upgrade appropriate to accomplish
the scientific goals? In particular, is the decision to convert the 2-km Hanford
interferometer to a second 4-km interferometer well founded, and will the specific
subsystems each meet the required performance specifications?

e Are the requested budget (including contingency) and manpower levels
appropriate to carry out the proposed upgrade?

» Are the schedule and milestones achievable with the proposed resources? Does
the phasing of the downtime of detectors achieve a proper balance of cost,
manpower, and observation time?

e Isthe proposed management plan appropriate to oversee the R&D, construction,
installation and commissioning of the upgrade?

e Has the issue of cost effectiveness in operating the more complex Advanced
LIGO system been addressed?

o s the proposed education and outreach plan well designed, and are the
proposed manpower and funds appropriate to carry it out?






Wednesday, 6/11

08:00

AGENDA

Panel Executive Session V(CIos'ed)'

08:25 Introduction and Reading of Panel Charge
08:30 Welcoming remarks Barish
08:30 LIGO Overview Sanders
09:15 Initial LIGO Commissioning and First Observations Whitcomb
10:00 Break
10:15 Astrophysics Thorne
11:00 Overview of Advanced LIGO Shoemaker
12:00 Executive lunch (closed; lunch provided)
13:00 Cost, Schedule, Management Sanders
13:45 Panel Executive Session (closed)
14:30 Breakout Sessions:
1. Laser, Input Optics, Core Optics, Auxiliary Optics
351 W. Bridge [Science Conference Rm]
2. Suspensions, Seismic Isolation, Systems, Sensing/Control, e2e
Modelling
39 Bridge Annex [Engineering Conference Rm]
3. Astrophysics, Data Analysis Hardware, Data Acquisition
621 Millikan [Millikan Large Rm]
4. Installation, Facilities, Project Management, Cost/Schedule
619 Millikan [Millikan Small Rm]
5. International Partners, LSC, Outreach
102 E. Bridge
17:00 Panel Executive Session (closed).
Discussion of issues to be revisited is next set of breakout sessions and
assignments to breakout sessions
18:30 Lab Tour (optional, per committee preference)
19:30 Dinner: Holly Street Cafe
Thiirsday, 6/12 o 3 |
08:30 Panel Executive Session [Review requests for information] (closed)
09:00 Response of LIGO/LSC staff to Panel Request and/or Parallel Sessions
10:30 Break
11:15 Response of LIGO/LSC Staff to Panel Request and/or Parallel Sessions
12:30 Lunch and Panel Executive Session (closed)
13:30 Executive Session (closed), Interaction with LIGO/LSC staff as desired

riday, 613

0900 ‘

10:00
12:00

Panel Executive Session [Final discussion of report and closeout
presentation] (closed)

Closeout
Adjourn

NSF Review of Advanced LIGO






Acronyms and Abbreviations

Acronym , f
ACIGA Australran Consortium for Interferometrrc Gravrtatronal Astronomy
ACWP Actual Cost of Work Performed :
ADC Analog-to-Digital Converter

ANU Atomic Mass Unit-- :

ANU Australian National University

APl Application Programmier interface

AR Anti-Reflective

BAC. . Budget at Completion - -

BCWP Budgeted Cost of Work Performed

BCWS Budgeted Cost of Work Scheduled

BH Black Hole

8sc Basic Symmetric Chamber

BSC Beam Splitter Chamber

CACR Center for Advanced Computer Research (Caltech)
CAD Computer-Assisted Design

cB&l Chicago Bridge & lron

CDS Control and Data System

COBE Cosmic Background Explorer

CSIRO Commonwealth Scientific and Industrial Research Organrzatron (Austraha)
CSSR Cost Schedule Status Report

DAC Data AnaIysrs and Computrng

DcAPI Data Condrtronrng Applrcatron Programmer Interface
DMRO Differential Mode Read-Out '

DOF Degrees of Freedom

EAC Estimate at Compietion

EPI External Pre-isolation

EPICS Experimental Physics and Industrial Control System
ER LIGO Engineering Run

ETF Engineering Test Facility

ETM End Test Mass

FDR Final Design Review

FFT Fast (Discrete) Fourrer Transform

FTE Full Time Equivalent-

GASF Geometrical Antr-Sprrng Frlter

British-German Cooperation for Gravity Wave Experiment
GFLOPS 1000 MFLOPS

GRB Gamma-Ray Burst

GwW Gravitational Wave

GWADW  Gravitational Wave Data Analysis Workshop

GWIC Gravitational Wave international Committee

HAM Horizortal Access Modules

HEPI Hydraulic External Pre-isolation



HPSS High Performance Storage System (IBM)

HVAC Heating, Ventilation and Air Condltlomng

IAP Institute for Applied Physics - R

IDE Integrated Drive Electromcs (dlSk standard)
FO interferometer - :

IGEC International Gravrtatronal Event Collaboratron
InGaAs Induim-Gallium-Arsenide o

INSA French National Instltute for Applled Sclence
0 Input Optics -~~~

P Inverted Pendulum

IsC Interferometer Sensing and Conitrol

ISCT Interferometer Sensing and Control Table

(1 Intensity Stabilization Servo

™ Input Test Mass

TR-X X-Arm Input Test Mass

vV&v integration, Verrfrcatron and Valrda’uon

kpe Kiloparsec

LASTI LIGO Advanced System Test Interferometer
LDAS LIGO Data Analysis System

LHO LIGO Hanford Observatory

LIGO { aser Interferometer Gravitational-Wave Observatory
LLO LIGO Livingston Observatory

LMe Large Magelfanic Cioluds

LMXB Low-Mass X-Ray Binary

LSC LIGO Scientific Collaboration also Length Sensing and Control System
LVvDT Linear Variable Differential Transducer

LVEA Laser and Vacuum Equipment Area

LZH Laser Zentrum Hannover

MC Mode Cleaner

MDC Mock Data Challenges

MEP! Electro-Magnetic External Pre-Isolation

MFLOPS  Million Floating Point Operations Per Second
MGASF Monolithic Geometrical Anti-Spring Filter
MINIO Multiple input, Multiple Output

MOPA Master Oscillator-Power Ampilifier

MOU Memorandum of Understanding

Mpc Megaparsec

MSU Moscow State University

NBF Neutron Star Binary Inspiral

NCSA National Center for Supercomputing Applications
NPRO Non-Planar Ring Oscillator

NS Neutron Star

0SB Operations Support Building

OSEM Optical Shadow Sensor and Magnetic Actuator



PEM Physics and Environmental Monitor

PM Project Management

PMP. Project Management Plan

Ppm Parts per million

PSL Prestabilized 1 aser -

QND Quantum Non-Demolition

R&D Research and Development

RAID Redundant Array of Inexpensive Disks
REO Research Electro-Optics (Company Name)
REU Research Experience for Undergraduates
RFE Radio Frequency

RFP Request for Proposal

RM Recycling Mirror

RMS Root mean square

ROC Radius of Curvature

RSE Resonant Sideband Extraction

$ Second

s/s Samples/second

SAS Seismic Attenuation System

SEI Seismic Isolation

SEM Secondary Emission Monitor

SIOM Shanghai Institute of Optical Materials
SNIC Small Magellanic Clouds

SNR Signal to Noise Ratio

SOs Small Optics Suspensions

SRD Science Requirements Document

SUBR Southern Louisiana University at Baton Rouge
SURF Summer Undergraduate Research Fellowship
TAMA Japanese Interferometric Gravitational-Wave Project
TB Terabytes

TES Technical and Engineering Support

TN Thermal Noise Interferometer

UHV Ultra high vacuum

VME Versa Modutar Eurocard (IEEE 1014)
WAN Wide Area Network

WBS Work Breakdown Structure

WFS Wave Front Sensor

WMAP Wilkinson Microwave Anisofropy Probe






LIGO

LIGO Overview

Gary H Sanders
NSF Review of Advanced LIGO
Caltech, June 11, 2003
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LIGO
This talk

e Introduction to LIGO and terrestrial gravitational wave
detectors

e The LIGO mission and the upgrade strategy

e The scientific reach and impact of Advanced LIGO
e How we are organized for Advanced LIGO

@ Broader impacts

LIGO-G030250-01-M LIGO Laboratory



LIGO
Advanced LIGO In Context

e LIGO construction is complete
» NSF investment in LIGO now totals about $400 million
» Construction cost $292 million

» LIGO facilities represent ~ 2/3 of the construction investment and are intended
to support successive detectors

e Initial LIGO detectors are operating and have carried out
early scientific running
» Initial LIGO should accomplish its sensitive observation goal by late 2006

@ Advanced LIGO development is defining the detailed design
and retiring risks

e The experienced LIGO team will be ready to install Advanced
LIGO in 2007

e Observations for probable gravitational wave detection can
commence in 2010

LIGO-G030250-01-M LIGO Laboratory -



YGo LIGO Overview

"Colliding Black Holes"

Credit:
National Center for Supercomputing Applications (NCSA)

LIGO-G030250-01-M



LIGO Gravity as a “Strain” of Flat
Space-Time
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gravitational radiation from
binary inspiral of compact objects

LIGO-G030250-01-M LIGO Laboratory o



LIGO
Evidence for Gravitational Waves

Emission of gravitational waves

Neutron Binary System — Hulse & Taylor

PSR 1913 + 16 - Ti[ﬂiﬂg Of pU|SarS ﬂ:—ompar‘ison between observations of the binary pulsar
PSR1913+416, and the prediction of general relativity based on
loss of orbital energy via gravitational waves
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