
The LIGO Proiect

Barry Barish
March 2A, 1996

Mff NS F Review

Lrco-c960059-00-M
| .!{-r:r-GS: . ...fl"sl 1



. NEUTRON STAR BINARIES
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Noise Budget For First LIGO Detectors

5 Watt Laser

Mlrror Losses 50 ppm
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LIGO Proiect
Technical

o Major Facilities
)> Beam Tube

o Detector

o R&D

>) Demonstration Experiments

o Status and Plans
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LIGO Facilities
Civil Construction

o Characteristics
)> Structures, Foundation, Roads, etc...

Large and Clean Laboratory Bldg.

Beam Enclosures

Office/Lab SPace

Seismic Stability, Noise Sources, etc...

Cleanliness

o Status and Plans

Washington cteared; graded; pouring slab and
constructing enclosu re

Louisiana cleared, grubbed; compacting, building
berm underway; pipelines mitigated

H.M. Parsons - slab, enclosures complete;
FDR buildings APril 26

trade Studies; value engineering

LIGO/Parsons -- in place in Washington
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LIGO Facilities
Beam Tube Enclosure
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Figure 2.1-1 - Cross Section of Design Baseline at
Hanfard
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LIGO

LIVINGSTON PARISH

LOUISIANA

AERIAL PHOTO BY:
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LIGO Facilities
Vacuum EquiPment

o Characteristics

1st stage roughing atm -> 0'1 torr

2nd stage roughing 0'1 torr -> 10-6 torr

steadY state - ion/getter PUmPS

access and flexibilitY

o Status

down select (6/95) to PSI

CDR approved 10/95

FDRMayg6;someprototype/acquisitionsnow
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LIGO Facilities
Beam Tube

o Characteristics
,> Arm Lengths - 4km

)> lnitial Detector
10-o torr Hydrogen; 10-z torr Water

)> Advanced Detectors

10-g torr Hydrogen; 10-10 torr Water

)> Quality Control
(materials, welding, cleaning, etc--)

o Status and Plans

Final Design Report Accepted (6/94)

130 ft Section - success (4/95)
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LIGO Facilities
Beam Tube

o Characteristics:

o Design Contract with CBI

thin wall stainless spiral weld structure

65 foot sections with bellow

quality control in material selection, welding,
cleaning, etc..

130 ft section assembled, cleaned, baked and

tested -- achieved design

o Construction contract

compete if necessary)
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LIGO Detectors
R&D Program

o Sensitivity
)) main features of 40 m spectrum understood

o Demonstration Experiments

>) acquisition locking with LIGO controls

o Pre- [detector design freeze][<1998];

effect design over the next two years

o Post- [detector design freeze][>1998J

inter-ferometer

facility
LIGO-G950085-00-M
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LIGO Detectors
D etecto r I m pl em entati o n

o Detector baseline established for
Costing (9194),

goals.

o Detector requirements established
from sensitivity goals

o Switch to Nd:YAG lasers for LIGO

toward high power (improved sensitivity)

developed and cosVschedule impact
understood
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LIGO Detectors
lntegration

o Science Goals for initial and improved
detectors

o Establish Systems Requirements

o Modeling

o lnterfaces

tl.lco l 11 LIGO-G950085-0GM



LIGO Management
Approach

Project Management Plan

o Sets out Project organization,
management, Project controls, etc

NSF Budget APProval

o Construction + R&D Budget - $292.1lVI

o commissioning/operations - $04.7M

>) 3-fold Sensitivity 10-zo by July 2000

o Established as our Working Baselines

Project Organization
o Parallels wBs Product oriented

o Integrated Detector and R&D Efforts

f---- -\\$ 11rLtcosl LlGo-G950085-00-M
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Figure 2-1. Organizational hierarchy.
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LIGO
Approved Funding

1992

1 993

1 994

1 995

1 996

1 997

1 998

1 999

2000

2001

Total

$1s.eM

$20.0M

0

$85.0M

$55.0M

$55.0M

$41 .2M

$3.2M

$4.0M

$4.0M

$4.0M

$4.0M

$0.8M $0.3M

$7.3M

$20,eM

$21 .1M

$1e.1M

$1e.1M

$24.0M

$4.0M

$89.0M'

$59.OM'

$56.1M

$4A.SM

$20.eM

$21 .1M

$1e.1M

$272.1M $2o.oM
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Here is a link to the LI6O roster'

Here is a link to the LIGO nrcetings calendar for the next six months'



LIGO
Sfaffing as of June'95

4i 0iProj Mgt

Admin
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LIGO
C o m m i s s i o n i n g/O P e rati o n s

o Management for Hanford:

)) O. Matherny (Facilities Manager)

o Management for Livingston

>) A. Sibley (Vacuum Engineer)

o MfT lCaltech

ILCNI 15 LIGO-Ge50085-00-M



LIGO
The CommunitY

o LIGO Users
>) AsPen Workshops (Jan 95,96)

members)

o Collaborations

cooperate on technology, data analysis;

MOU in Process

State), Saulson (Syracuse); Sandeman

(Australian grouPs), etc'
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LIGO Status and Plans
Conclusions

o The LIGO Project

and vacuum sYstems in hand

construction of facilities well underuay

o R&D and Detector l

o Detailed site Planning underway
)) staffing and organization

oPerations

o outside community being included,
informed and organized
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