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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. ln 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 protect? (lf
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? ls there sufficient ac@ss 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.9.,
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.

lntegrating 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 Hzto 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:

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

. ls 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?

. 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?

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

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

. ls the proposed education and outreach plan well designed, and are the
proposed manpower and funds appropriate to carry it out?
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LIGO Overview

Gary H Sanders

NSF Review of Advanced LIGO

Caltech, June 11, 2003

LrGO-G030250-0'l-M



lrilii'
lr l

TIGO
This talk

o Introduction to LIGO and terrestrial gravitational wave
detectors

o The LIGO mission and the upgrade strategy

o The scientific reach and impact of Advanced LIGO

o How we are organized for Advanced LIGO

o Broader impacts

2LtGO-G030250-01-M LIGO Laboratory



Advanced LIGO In Context

o LIGO construction is complete

" NSF investment in LIGO now totals about $400 million

" Construction cost $292 million

" LIGO facilities represent - 213 ol the construction investment and are intended
to support successive detectors

o Initial LIGO detectors are operating and have carried out
early scientific running

" Initial LIGO should accomplish its sensitive observation goal by late 2006

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

o The experienced LIGO team will be ready to install Advanced
LIGO in 2OO7

o Observations for probable gravitational wave detection can
commence in 2010

LtGO-G030250-01-M LIGO Laboratory



HGO
LIGO Overview

"Colliding Black Holes"

Credit.
National Center for Supercomputing Applications (NCSA)

LtGO-G030250-01-M



rlco Gravity as a "Strai n" of Flat
Space-Time

grav itational radi ation from
binary inspiral of compact oblecfs

5LtGO-G030250-01-M LIGO Laboratory



Evidence for Gravitational Waves

Neutron Binary System - Hulse & Taylor

PSR 1913 + 16 -- Timing of Pulsars

tta 
- a
'a - r.aara_ a

"...rrrrrr..O-

<-1

Comparison bctween obcarvafions oi the binary pulsar
pSnigtg+tg, and fhe prcdiction of gencral relativity based on

foss of orbital enegy via gruviiaiional wovas

OJ

E

Io
GI

T
tt

.C
.E
-o:ll-
tr
f

ci

s
.u
tt

=€
Ft
!
E
L

-9}*
tr

r
F;

Eo
lL

c

(,t
.o
ot

o
c
Egl

{t

o
tr
f

-10

-15

-?o
Generol Felotivity pr*dirtion/

_48

1 975 1 980 1 985 1 990 1995 2000
Yeor

-30

Neutron Binarv Svstem
. separated by 106 miles
' lTll = 1.4mo, fllz = 1.36moi e = 0.617

Prediction from qeneral relativitv
spiral in by 3 mm/orbit
rate of change orbital period

a

a


