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LIGO

What's this presentation?

e How far along are we?
What have we done this year?
What happens over the next year?
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LIGO

Project Overview — Big Picture

® Scope
» Replace/Upgrade all detector components for 3 Interferometers
» Procurement, Installation, Commissioning to Acceptance
» Acceptance criterion - 2 hours locked — then hand back off to Operations

e Cost
» NSF funded - $205.12M
» UK funded - ~$7.8M (total with design ~$14M)
» Germany funded - ~$8.9M (total with design ~$14M)
» Australia funded - ~$1M (total with design $1.7M)
e Baseline Time Frame
» Seven years: April 2008 - March 2015
» Detector Acceptance dates Nov 2014 (or maybe earlier!)
e Staffing
» Currently at 166 full-time people!
» ~574 FTE-yrs total
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LIGO

Project Schedule

Start procurements & prepare sites Apr FY2008 - end production mid 2013
Continue development in parallel, finishing most design by end FY2011
Start de-install/install at sites for L1 and H2 interferometers Oct 20, 2010

H1 de-install/install starts Jan 2012

Test integrated portions of interferometer in phases as install proceeds
Accept L1 by Jun 2013: H2 by Jan 2014: H1 by Jun 2014 (Internal schedule)
End Mar 2015 after installation of data storage and analysis computers

} MREFC Funding Start Accept%naiz | ‘QZCFEDPL?QCG_
FYO7 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15
|é Design and Development
e Fabrication
s De-Install / Installation
Construction Testing ang Integration
Project Interferometer Acceptances @
l ProjectEnd @
Science and Engineering Runs
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LIGO Schedule Status

® Projectis 1/2 way through planned duration 38 months into 74 months total
» On track to end on schedule

e Spent $82M, against baseline budget of $179M
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e 2011 is apeak year for activities
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Funding

e Have received all requested
funding to date

® NSF subject to the government
funding confusion

e Waiting to hear about remaining
funds for this year, but

e \We have a ‘head of steam’ — no
immediate problems

® NSF is very well respected by
both Republicans and Democrats

e alLlGO regarded very positively
by the NSF

e |[f anyone can continue full
speed ahead, it will be aLIGO
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Technical Status
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//Ll/GO Facilities Modification & Preparation
(FMP): Status

I/O Tube Rollups

Flange Sets : .
LIGO-G1100525-v1 g Mid-Station Spool 9



Chamber Cleaning

co

e Developed tooling & procedure for removing oxide layer

e |nadvertent contamination of WHAM12

»  Accidently used the wrong compressor during a WHAM12 chamber
cleaning test (not oil free)

Oxide Layer
Removed
(HAM12)

Wire Brush Rotary Tool
(in HAM12)
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LIGO

BSC & HAM
Vacuum Chambers
& Seismic Isolation Systems

BSC Internal
Seismic Isolation
(BSC-1SI)

(Two Stages) ;;f:’";:y *
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Hydraulic External
Pre-Isolator (HEPI)

HAM Internal

(HAM-ISI)
(One Stage)
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HEPI, BSC, HAM Isolators

Review of Advanced LIGO
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LIGO Suspension Subsystem (SUS)

Test Mass (TM) Quad

HAM Small Triple Suspension (HSTS)

(HLTS)
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Transmission Monitor Suspension
(TMS)
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Initial Alignment

Goniometer base for
aligning the laser
autocollimator to the

total stations

Sokkia model SetX1 with
Newport Laser autocollimator mounted up
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LIGO

Pre-Stabilized Laser

a5 ‘ 18 Pump Laser
Laser Area Enclosure: — Diodes in
HEPA filtered airflow & remote room

acoustic shielding

aalaN

Laser Stabilization
Electronics
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Input
LIGO Optics

MC1

MC2

MC3
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Core Optics — ; | \
LIGO  -Test -

Masses

\ ! 250
r\ ’/NT:T',// 50 100 150 200 250
LIGO-G1100525-v1 , April 11 Review of Advanced LIGO 7,__—\n mm 18



ISC: Gravitational Wave
channel readout

adetector w/
ency readout



LIGO

Optical Levers




Photon Calibration

2W Laser
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Scattered Light Control



Thermal ;
Compensation 1
System

NSF April 11 Review of Advanced LIGCO
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Systems -- Integrated Layouts

.....
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LIGO

Sub-system and System Testing

e Defined

requirements for

Subsystem and System level

testing

>

v

» Revi

>

v

>

v

DEVICE OR
COMPONENT
LEVEL TESTING

L

MODULE OR
UNIT LEVEL
TESTING

Documentation

ew

Data archival
Acceptance criteria

e Defined system test plans
» Input Mode Cleaner

| > SUB-ASSEMBLY
LEVEL TESTING

» Long Arm Cavity

MAJOR ASSEMBLY OR

PHASE 1: Post Assembly,

SUBSYSTEM LEVEL
TESTING -

before Storage

Systems Engineering review of
test data and reports provided
by the subsyst

INSTALLATION

OTHER REQUIREMENTS: J
INSTALLATION PROCEDURES
INSTALLATION HAZARD ANALYSES
INSTALLATION TOOLING

AS-BUILT DRAWINGS & SPECS
USER'S MANUAL =
IN-SITU TEST PROCEDURE
TEST RESULT INTERPRETATION
WHICH INDICATES SYSTEM CAN
MEET PERFORMANCE
REQUIREMENTS

LIGO-G1100525-v1

P READINESS
REVIEW

Installation, in situ and
integrated testing becomes the
responsibility of the installation

team

STORAGE &
HANDOFF TO
INSTALLATION
EFFORT

STORAGE &
HANDOFF TO
INSTALLATION

EFFORT

MAJOR ASSEMBLY OR
SUBSYSTEM LEVEL
TESTING -
PHASE 2: After Storage,
before Installation

Phase 3: STAND-ALONE, IN-SITU
MAJOR ASSEMBLY
OR SUBSYSTEM LEVEL
TESTING

Phase 4: INTEGRATED, IN-SITU
MAJOR ASSEMBLY
OR SUBSYSTEM LEVEL
TESTING

CHAMBER/
Project level review of MODULE
acceptance data provided by

Systems Engineering

REVIEW

ACCEPTANCE |

QOTHER REQUIREMENTS:
CHAMBER-LEVEL AS-BUILT-DWGS

CHAMBER/MODULE

HANDOFF

JO OPERATIONS

Complete demonstration of all
functions and system modes
including lock acquisition

SYSTEM LEVEL
TESTING

Project level review of
acceptance data provided by
Systems Engineering

SYSTEM
ACCEPTANCE
REVIEW

IANDOFF SYSTEM
TO OPERATIONS
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Quality
LIGO Assurance

Manufacturing
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LIGO Safety

LIGO Laboratory Safety Web

Safety Notices

SURF Student Escort Restrictions

§
Caltech 1LIGO SURF Student Safety Information
SURF students are not authornized to act as guides in LIGO laser facilities.

Safety Officer at LLO,

New site aLIGO officers at
LLO and LHO

Some paperwork...

But the real message is:

Please work safely, and help others to work safely.

DCC Documents k

[ Policies El
[ Forms 3|
[ Treining =
[ Hazerd Anaysis =
\ Steering Commitiee Meetings. =
[ Monthty Satety Tapic =

port Archive (p quired) =

aLIGO Work Activities:

aLIGO De-Installation activities have begun, and several procedures
and hazard analysis are stil being completed. A reminder that both
shall be used for a pre-job briefing to ensure that all work assigaments
are clear and that the identified hazards are communicated to all who
will be involved in the task.

Posted 10.29.2010

Upcoming Events

& The Unlisted Equipment project has been finally completed
and is ready to be tested on LIGO electrical equipment
The team will be identifiing equipment that was not labeled
certified by an outside 3rd party testing lab, like the
Underwriters Laboratory for instance. Once a piece of

OSHA Technical Manual on Back Disorders and Injuries

Work Alone Outside of *Noimal-Work'" Hours Guidelines:

* SitefObservatory Head will decide if worlang alone is allowed.
» Ifa worker should contacticall, ask for help/follow-up, otherwise, if
capable, call 911, or *pull® fire alarm.

T A st o ot A B e S ok e

LIGO Caltech

LIGO MIT

Safety Incident
Report Admun Page

password required

External

)
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LIGO

What will we accomplish this coming year?

e Facilities —

» Receive install tooling, clean rooms, vacuum equipment, and H2 electronics
building;

® Seismic Isolation -

» Take delivery of all parts; Complete all HAM and BSC seismic units for L1
and H2.

® Suspensions —
» Pull fibers / bond optics for the H2 single arm integration.
» Complete all procurements.

» Assemble and test suspensions needed to support L1 vertex and H2 single
arm cavity testing.

® Pre-Stabilized Laser —

» Deliver lasers and infrastructure components for installation at H2 and L1.
Continue fabrication of H1 laser components and infrastructure.

® Input Optics -
» Take delivery of all optics; assemble IMC and MMT for H2 and L1,
» assemble and test all optic isolation and baffles.

LIGO-G1100525-v1 29



LIGO

What will we accomplish this coming year?

e Auxiliary Optics —
» Finish designs;

» assemble Stray Light Control, Optical Levers, Initial Alignment System,
Transmission Monitor Suspension, and Thermal Compensation
components for H2 arm lock testing and L1 vertex tests

e Core Optics/Test Masses —

» Complete metrology facility

» deliver optics for L1 vertex and H2 arm lock test
e Inteferometer Sensing and Control —

» Procure all components; assemble components for H2 arm lock test and L1
vertex tests; start assembly of remaining components

e Data Acquisition —
» Complete delivery of all computer systems, networking, timing, and SW

e |Installation and Integration —

» Install L1 vertex and H2 single arm cavity. Start single arm cavity test at H2.
Start PSL/IO Table Testing for L1

LIGO-G1100525-v1 NSF April 11 Review of Advanced LIGO 30



LIGO

And so....

LIGO-G1100525-v1

The Project is going very well,
thanks to the team
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