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This Talk

o Technical Status
o CosVSchedule Status

) )covered mainly in this talk as emphasis in this review is technical

o Evolution of LIGO Organization
))LIGO Collaboration and LIGO Laboratory

))LIGO Program Advisory Committee
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Technical Highlights r Vacuum
Equipment

o Vacuum Chambers
) ) First BSC article built and tested, outgassing data available

) ) PSI has placed full BSC chamber contracts and is fabricating HAM
chambers in-house

o Gate Valves
) ) First two large valves are on site

- One is installed on slab

) ) Much learned during first article testing of operation and shock

o Pump sets, bellows, bakeout equipment, etc. now being
fabricated

) ) Deliverables for Hanford Beam Tube installation are nearly complete
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Vacuum Equipment System Cartoon

PHOTO SHOWN HERE
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Beam Splitter Chamber

PHOTO SHOWN HERE
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48" Gate Valve Body

PHOTO SHOWN HERE
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Technical Highlights r Beam Tube

o Beam Tube Fabrication is qualified and underway in the
field

> ) materials conformance, spiral welding, other welding, leak checking, and
cleaning have been qualified, verifying major technical risks are under control

) > -50 tubes fabricated and no leaks in 28 checked

o lnstallation is ready to proceed
) ) Installation Readiness Review successfully completed last Thursday

. 300 baffles ready for installation at Hanford
o CB&l team performing very well and LIGO team witnessing

all operations
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Big Pasco CB&l Fabrication Plan View

PHOTO SHOWN HERE
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Stainless Steel Delive ry

PHOTO SHOWN HERE
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Segment Vacuum Testing Cask

PHOTO SHOWN HERE
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Expansion Joint at Fab. Readiness
Review

PHOTO SHOWN HERE
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Weiss Lecturing to CB&l Boilermakers
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Installation Cartoon Plan View

PHOTO SHOWN HERE
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Installation Cartoon Detail

PHOTO SHOWN HERE

16 LIGO-G960208-00-M



Technical Highlights r Hanford Civil
Construction

o Hanford beam tube enclosures construction very tar along
)) -1400 enclosures fabricated, rejection rate -1o/o

o Hanford site concrete work nearly done
o Hanford buildings construction 7% complete
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Beam Tube Enclosures at Fab. Site r
Aerial View

PHOTO SHOWN HERE
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Enclosure Segment Installation

PHOTO SHOWN HERE
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LVEA Aerial View



Technical Highlights r Livingston
Construction

o Livingston rough grading essentially complete (The rain is
not mainly in Spain!)

o Livingston concrete and building packages bids opened on
October 15

Contract LIGO Cost Book Bid Price

Slab, Enclosures,
Roads, Enc. Inst. $9.2 million $8.8 million

Buildings $13.39 million $ 13.46

o These contracts are the last of the very large LIGO con-
tracts, marking LIGO passage beyond major bid jeopardy

) )we must now manage these fixed price contracts to the contract cost
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Livingston Site View 1

PHOTO SHOWN HERE
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Livingston Site View 2

PHOTO SHOWN HERE
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Technical Highlights r R&D

o MIT Phase Noise Interferometer
))Demonstration of phase sensitivity 3.5 x 10'1CI radr{Hz,to the best of our

knowledge the highest optical phase sensitivity ever, and only a factor of 3 less
than the LIGO goal

o CIT 40 Meter Interferometer
))Successful test of single loop suspension

) )Completion of optical recombination

) ) Power recycling experiment in early stages

-higher transmission vertex mirrors installed

-vacuum, beam splitter, recycling mirror changes this winter and spring

o MIT Fixed Mirror Interferometer experiment - complete
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Phase Noise Sensitivity From MIT
Interferometer
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New Single Loop 40 Meter East Vertex
Suspension



Technical Highlights r Detector

o 10 W laser contract started with Lightwave Electronics;
breadboard unit being assembled

o Placed order for fused silica blanks for all Core Optics
o Placed order for polishing primary lot of End Test Masses
o Proposals for polishing remaining Core Optics being evalu-

ated now
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Technical Highlights r Detector

o Preliminary designs for Length and Alignment Sensing and
Control Systems underway

o Preliminary mechanical design for suspensions completed
and prototypes in fabrication/test

))SOS prototype in test now

o Seismic lsolation Stack requirements defined and prelimi-
nary design started at HYTEC

o Preliminary design of Control and Data System global achi-
tecture completed

o Preliminary design of Vacuum Control and Monitoring Sys-
tem complete and awaiting review
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Cost Schedule Status as of End of
August 1996
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Contingency vs. Estimate to Complete

50

45

40

35

30

25

20

15

10

5

NDJ FMAMJ J ASOND J FMAMJ J AS
Month

31

--r- Contingency ($ Millions)

+ Contingency (Percent of ETC)

LIGO-G960208-00-M



Contingency vs. Percent Complete
(through August 1996)
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LIGO Funding by NSF Task and by \(ear

Propased

FiscalYear Construction R&D Operations Advanced R&D Total

Thru 1994 35.9 ll.2 47.1

1995 85.0 4.0 89.0

1996 70.0 2.4 72.4

r*91 55,{} 1,6 0.3 l,.v 5S,S

1998 27.1 7.3 2,7 37.1

1999 20.9 2.7 23.6

2000 2l.l 2.7 23.8

2001 H{} nnromths > 2.6 21,7

All funds shown in 'then'-year $M
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Costs and Commitments through
September 1996

(All Entries are $ Thousands)

Note: Unassigned costs have not been assigned to a LIGO WBS, but are continually reviewed to assure proper allocation.

1.1.lVa@uip

1.1.2 BnTube

1.1.3 Bthd
1.1.4Gvil

1.2 R&I)

1.3 lbtec{or

1.4 ProiCfie

4081

z7#
48

6,677

2,4n

13, 1

10,152

n

14,425 415

6,W. 3,8e
3,U24 V+7

4981 1,377

z,ffi m
2,W 152

4,W 455

18,921

13,420

5,339

13,035

5 308

16,436

15,151

2'749
36,575

3,568

19,W

5,529

1,195

1,7e.

74

41,670

49,995

8,907

p.,ffi7

10,837

17,e1

16,933

30

Glmulative
ActualGosts 80,100 87,565

@n
Oommitments ,t4,993 88,814 91,084

34 LIGO-G960208-00-M



Major Subcontracts Awarded Since the
Last Semi-Annual Review

$elostton
sqqs.

'April ISSS ' $tfln tr*ryefitiv*

JuIf ISg$ $15,65I

'$16{x}K

Nd3+ Lasers - Lightwave Electronics May 1996 s73sK Competitive

Fused $ilica Mirrar Slanks - Ileraeus Amersil {1?
pieces)

August 1996 $1230K Competitive

fi'used Silica Mirror Blanks - Corning Inc. {21 pieces} August t996 s360K Competitive

Seismic Isolation Stef,k Development - Hytec August 1996 $rsosx CO te Existing
Contract
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Major Subcontracts Planned in FY 1997
(and the remainder of this year)

Optics Polishing Odober 1P96 $6sx SoIe Source F.FP

full $ervtue Folishing Deeember 1996 Competitive FF?

Opties Co*fixg Spring Lpff Changr 0rder

Detsctor Sfaek S-abric*tian {multip}e contracts) lVinter l:ffil Competitive fftF
Suspensio* $ystem S*bricntion Winter LW7 Competitive FF"
IOO R&D (Unircrsity af Fl*ridn) Novemher LPP6 $3$0K $*Ic $*urce Cott*b

Optieal Mod*ling Winfer 1"9$fr $200K Chcnge Grder
NlT

Metrology {NISf1 Wiuter 1996 $?$DK Change Order
N?rc
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LIGO Project Staffing History



ocToBER 1996
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LIGO Project Gonstruction Phase Organization

UGN
Project Management

Principal Investigator

B. Barish

Project Manager

G. Sanderc

lnt gndon Grop

S)lstm Englnsn
A"Leitnt

lnt gndon ScLntlrt:
Rl lels

Datetor Grcup
Loadan

S.Whtbffib

D.puty:
D.Shffiks

Lmd Engln.d:
D. Coyne

Prognmmadc:
FLFbctw

Det*tor lmplmstaton
& OperatloF

F. tuab & M. Cotes



Evol ution of Organ izalion

LIGO Proj.ct Con.tructlon Phaa. Ort.nlr.doh

Since last review, remaining management positions have
been filled

) Uordan Camp is the Laser and Optics Task Leader

))Mike Fine is the lsolation Task Leader
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Evol ution of Organ ization

r Hanford Site Head Fred Raab moves to Hanford mid-1997
. Otto Matherney, John Worden, Cecil Franklin, Rich Riesen

currently resident in Hanford
o Rolf Bork from CDS Group moves to Hanford early in 1997
. Livingston Site Head Mark Coles moves approx. one year

later
o Gerry Stapfer, Allan Sibley locate in Livingston in 1997
. Other members of LIGO are currently planning relocation to

the sites
. LIGO organization and reporting will become site-based
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Evol ution of Organ ization

r Organization will evolve to reflect this

Beam Tube bakeout predominantly executed during site-
based construction period, when integration of the system
is at peak

Beam Tube bakeout planning and execution will be coordi-
nated by Bill Althouse, in collaboration with the lntegration
Group, and reporting to the respective site heads during
execution

))LIGO Project is proceeding to plan the beam tube bakeout and execution,
but commitment is made only to execute the first module bake" Commitment to
remaining three module bakeouts will be made at a point close to execution.
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LIGO Collaboration I Laborato ry

o NSF McDaniel Report presented a vision of a Lab*rat*ny
and a tollaborati*n after construction

. McDaniel Report urged definition of an appropriate ffi&f
program and of adequate enmputatinn capability

) )Our Advanced Detector R&D Proposal is consistent with R&D
recommendation

) >Albert Lazzarini will report later in this review on LIGO efforts in modeling,
data format standards, and data analysis, and our view of the future. This will
introduce the LIGO study to be considered at the next NSF review in spring
1 997.
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Program Adviso ry Committee

r LIGO Program Advisory Committee (heing forrned n*w) will
be the principal reviewladvice mechanism used in guiding
LIGO's prograrn on

)) proposals for scientific use of LIGO

) ) R&D proposals

))McDaniel Report guidance

. First meeting will be held this year, several meetings by
summer
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Program Adviso ry Committee

r Members
))Bill Fra$er, Chair

) ) Paul Avery

) )Alain Brillet

) >Sam Finn (LRC)

) >Bill Hamilton

) ) Peter Michelson

) ) Peter Saulson

> > Robbie Vogt

) )and others that round out the committee, currently considering our
invitation
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Summary of Technical Status

o Vacuum Equipment contractor is underway, all materials
ordered, first article fabrication successful, designs vali-
dated, contract about 50% complete. Major technical issues
resolved. #

o All major beam tube fabrication processes now qualified.
Fabrication in progress. d

. All major beam tube installation processes have been suc-
cessfully reviewed for readiness. Installation begins this
week. d

. Beam tube baffle design, performance, fabrication pro-
cesses qualified and in production . #
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Summary of Technical Status

r Hanford slab construction complete and meets LIGO
requirements. d

. Hanford beam tube enclosure proceeding on schedule and
enclosures and installation have been qualified. #

o Hanford building construction 7% complete and no signifi-
cant issues developed, #

o Livingston rough grading nearing completion and first sur-
veys appear to meet our requirements. #

. Livingston early soil settlement appears very slow and very
slight. #
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Summary of Technical Status

r All facility design, integration and interface issues appear to
be well within design envelope. d

. Phase Noise measurement has set a record. #
r New suspension design successfully tested at 40 Meter. #
. Fixed Mirror Experiment nearing completion. f
o Laser breadboard unit in fabrication. #
. Industry ready to produce blanks, polishing, coating meet-

ing LIGO requirements. d
. SOS prototype successfully tested. #
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Summary of Technical Status

Seismic stack baseline and superior alternate designs pro-
gressing. sl
Prelirninary design processes complete for suspensions,
CDS global, Vacuum Control System. e/
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