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	1915
	Albert Einstein formulates his General Relativity Theory

	1916,1918
	Einstein, using his General Relativity equations, predicts the existence of gravitational waves

	1960
	Joseph Weber initiates work on gravitational wave detectors using narrow-band acoustic bars at the University of Maryland.  These types of detectors continue to be pursued today in parallel with interferometers such as LIGO 

	1962
	Michael Gertsenshtein and Vladimir Pustovoit in USSR conceive the basic idea of a laser interferometer gravitational wave detector (Soviet Physics – JETP, 14, 84).

	Late 60s - 1972
	Joseph Weber, independent of Gertsenshtein and Pustovoit, suggests germ of idea for interferometer detector to Robert Forward at Hughes Aircraft.  Forward, with Moss and Miller at Hughes, builds a prototype interferometer hard mounted on a plate and run it as a gravitational wave detector.

	1967- mid 1970s
	In 1967, Rainer Weiss at MIT demonstrates a photon shot noise limited laser interferometer.  Independent of Gertsenshtein & Pustovoit and of Weber & Forward, Weiss conceives the idea of the interferometer’s use for gravitational wave detection, and initiates a detailed analysis of it and developmental research.  In 1972 he publishes his analysis, which identifies all the fundamental noise sources that such an interferometer must face and conceives ways to deal with them all (Quarterly Progress Report of the Research Laboratory of Electronics, MIT, 105, 54).  He initiates construction of a 1.5 meter prototype.  All this is done with military funding, and is terminated by the Mansfield Amendment before the prototype is operational. 

	1973
	Hans Billing, having worked on Weber-type bar detectors and triggered by Weiss’s work, initiates interferometer development at Max Planck Institute for Quantum Optics in Garching, Germany.  This research program ultimately leads, in the 1990s, to the German portion of the GEO600 project and in the 2000s, to the German contribution to Advanced LIGO.

	1975
	Ronald Drever and James Hough, having also worked on Weber-type bar detectors, initiate interferometer development at U. of Glasgow, UK.  They begin construction of a 10 meter prototype interferometer.  This research program ultimately leads, in the 1990s, to the UK portion of the GEO600 project and in the 2000s, to the UK contribution to Advanced LIGO.

	1968-75
	Kip Thorne in 1968 creates a theoretical effort on gravitational waves and their sources at Caltech.  In 1972, with William Press, he writes the first of his long sequence of articles (1972 – 2002)  that develop a vision for the physics and astrophysics to be extracted from gravitional wave observations (Annual Reviews of Astronomy and Astrophysics, 10, 335, 1972).  In 1975 he initiates a collaboration with the gravitational-wave experiment group of Vladimir Braginsky in Moscow (which Braginsky had started in 1968, focusing on Weber type bar detectors).  This collaboration expands Thorne’s group into theoretical analyses of noises in gravitational wave detectors and ways to reduce them (especially quantum noise), and it later leads to the Russian contributions to LIGO.

	1976-80
	Triggered by discussions with Weiss, Braginsky, and others, Thorne in 1976 proposes creation of a gravitational-wave experiment group at Caltech.  The proposal is enthusiastically embraced, and in 1979 Ronald Drever accepts offer to lead Caltech’s experimental effort and begins splitting his time 50/50 between Caltech and Glasgow (until 1984, when he moves full time to Caltech).  In 1980 Stan Whitcomb is hired as assistant professor and co-leader of the Caltech effort.

	April 1979
	NSF Physics Division Advisory Committee (triggered by Weiss’s MIT work and Drever’s new program at Caltech) endorses NSF support for research on gravitational wave interferometers.

	1980-83
	1980: NSF funds completion of MIT’s 1.5 meter prototype interferometer, and funds MIT for a technical, site and cost study of  a large baseline interferometer system (Paul Linsay, Peter Saulson, Rainer Weiss), which is planned to be the basis for  a several-university consortium proposal to the NSF.  The study, completed in 1983 (with input from Arthur D. Little Inc. and the Stone & Webster Engineering Corp and contributions from Caltech’s Whitcomb), concludes that kilometer scale interferometers, with adequate sensitivity to detect cosmic gravitational waves, are technologically feasible.

	1980-82
	1980: NSF funds construction of 40 meter prototype interferometer at Caltech.  Construction is initiated by Ron Drever and Stan Whitcomb in 1981 and the interferometer achieves first lock in June 1982, becoming (like the Glasgow, Garching, and MIT prototype interferometers) a test bed for the future large-baseline LIGO and GEO interferometers. 

	1980-2015
	Research and Development for LIGO interferometers continues vigorously at both MIT and Caltech, and in Glasgow and Germany.

	1983
	Encouraged by NSF’s Richard Isaacson and Marcel Bardon, Caltech and MIT join forces to create the LIGO Project.  The plans for LIGO are based on the results of the MIT study, and on the experimental work at Caltech, MIT, Glasgow and Garching.  Caltech takes the lead administrative role in LIGO, and LIGO is led by a steering committee: R. Weiss (MIT), R. Drever (Caltech), K. Thorne (Caltech),  

	December 1983
	Caltech and MIT jointly make a presentation to the NSF Physics Advisory committee, which ranks LIGO, for major funding, second to improvements at the Cornell Synchrotron and above the University of Illinois Microtron.

	1984
	An MOU is signed between Caltech and MIT for joint design and construction of LIGO. A Project Manager (Frank Schutz, from JPL) is appointed, and initiates studies of possible sites for LIGO’s two interferometer facilities.

	March 1984
	A presentation to the National Science Board (NSB, which oversees NSF) by Drever/Weiss/Thorne enables NSF (Isaacson & Bardon) to encourage Caltech/MIT to submit a proposal for a final design study for LIGO.

	November 1984
	The NSB approves a development plan for LIGO.

	December 1984
	Caltech and MIT jointly submit a proposal to NSF for a final design study for LIGO. The proposal is turned down, largely for financial reasons.

	1985
	Caltech and MIT submit a revised proposal for final design study.  Proposal again is turned down, this time for both financial reasons and because some referees do not deem the project ready for a final design study.

	1986
	The National Research Council’s Decadal Physics Survey endorses LIGO.

	November 1986
	NSF (Marcel Bardon), responding to a suggestion by Richard Garwin, appoints a blue ribbon panel to examine LIGO’s scientific case, technical feasibility, management plan, and costing.  The panel, chaired by Boyce McDaniel (Cornell) and Andrew Sessler (LBL), includes university and industrial scientists and engineers, among them Garwin. After a week-long review, the panel enthusiastically endorses LIGO’s scientific case and technical feasibility, but not its management.  The panel insists that the Drever/Weiss/Thorne steering committee (which was unable to make technical decisions on the rapid timescales required for a large project) be replaced by a single director. 

	1987
	As one of its last acts, the LIGO steering committee gives strong support to the UK and Germany to build a 3 km equilateral triangle interferometer in Bavaria.  This project becomes mired in the costs of the reunification of Germany but is the predecessor of the current GEO600 in Hanover. 

	June 1987
	Rochus (“Robbie”) Vogt (Caltech) is appointed LIGO Project Director and principal investigator.  LIGO’s Steering committee is disbanded.

	Dec 1987
	Caltech and MIT submit a joint proposal under Vogt’s leadership, for 3 years of R&D which will lead to submission of a LIGO construction proposal. 

	1988
	NSF Review of R&D proposal by panel of experts, and Site Visit, lead to funding the R&D proposal.

	Oct 1988
	Presentations on LIGO to NSF’s Physics and Astronomy Advisory Committees.

	Dec 1989
	Caltech and MIT, under Vogt’s leadership, submit LIGO Construction Proposal to NSF.  [Proposal available at https://dcc.ligo.org/LIGO-M890001; brief summary published in Science, 256, 325-333 (1992)]  Proposal envisions initial and then advanced LIGO interferometers.

	Apr 1990
	After in depth reviews, NSB approves LIGO Construction Proposal and Site Selection Process.

	Fall 1990
	NSF requests LIGO construction funding for FY91. 

	Apr 1991
	LIGO Project announces list of 18 acceptable sites for LIGO’s interferometers  

	Fall 1991
	Congress approves 1st year of funding for LIGO.

	Feb 1992
	NSF Director Walter Massey announces selection of two sites for LIGO’s interferometers – Hanford, Washington and Livingston, Louisiana.

	May 1992
	A Cooperative Agreement for Caltech to manage a joint Caltech-MIT LIGO Project is signed by Caltech and NSF.

	1993-1994
	NSF concerns about robustness of LIGO management lead to temporary freezing of construction funds and, in January 1994, a new LIGO Director:  Barry Barish (a Caltech professor with extensive experience in directing large high-energy physics projects).  Barish brings on Gary Sanders (also from high energy physics) as LIGO Project Manager, and develops a new Project Management Plan and asks for a budget increase for contingency and more robust management. 

	Nov 1994
	LIGO Project Management Plan and new budget approved by NSB.

	July 1994
	Ground breaking at Hanford

	July 1995
	Ground breaking at Livingston.



	1997
	As LIGO facilities near end of construction, Barish reorganizes LIGO Project, creating the LIGO Laboratory and the LIGO Scientific Collaboration (LSC).   The LIGO Laboratory has responsibility for LIGO operations and advanced R&D, and it includes the LIGO detectors and facilities at Hanford and Livingston, and the LIGO support and test facilities at Caltech and MIT. The LSC is a forum for organizing and coordinating LIGO’s technical and scientific research and data analysis, and for expanding LIGO to include participation by scientists at other institutions, beyond Caltech and MIT. In 2015 the LSC has grown to include approximately 900 scientists at approximately 75 institutions in 15 nations.

	Aug 1997
	First meeting of LSC.  Barish asks Weiss to be the LSC’s first spokesperson.

	1997-1998
	LIGO facilities construction is completed.  Fabrication of components for LIGO’s initial interferometers is underway. 

	1999
	Interferometer installation is started, first at Hanford, then a half year later at Livingston

	1999
	The LSC produces a white paper laying out a reference design for what will eventually become the design for Advanced LIGO  

	2000
	First lock of the half-length (2km) interferometer at Hanford.

	2001
	Engineering runs to shake down the 2km interferometer

	2002
	Full lock of all three initial interferometers (2 and 4 km at Hanford, 4 km at Livingston).  First science run (gravitational wave, GW search), S1, with noise level  10-19 strain at the minimum. 

	2003 
	LIGO Laboratory submits proposal to NSF for Advanced LIGO, a complete upgrade of the LIGO interferometers. Peter Saulson elected spokesperson of the LSC

	2003
	GW search S2 with noise level 10-20 strain at the minimum

	2004
	GW searches S3 and S4 at 10-21 strain at the minimum

	2005
	Interferometers made more robust, with small noise improvements over S4

	2005
	Frans Pretorius, at Caltech, carries out first successful numerical simulation of the inspiral, collision, and merger of a binary black hole (BBH) – building on 40 years of work by the numerical relativity (NR) community.  In 2015 follow-on simulations by the NR community are a foundation for LIGO’s BBH data analysis.

	2005
	Barry Barish steps down as the LIGO Director. Stan Whitcomb is appointed by Caltech and MIT as the acting LIGO Director.

	2006
	Jay Marx succeeds Stan Whitcomb as LIGO Director. Collaboration with VIRGO Project, sponsored by CNRS (France) and INFN (Italy), begun to share interferometer data and thereby improve source localization and detection confidence.

	2006
	NSF holds formal review of the Advanced LIGO Construction proposal at MIT

	2006-2007
	GW search S5 at initial interferometers’ design sensitivity above 50Hz; lowest noise is 2.5 x 10-22  strain. The S5 run accumulates over one year of ‘triple coincidence’ data from the LIGO interferometers. David Reitze elected Spokesperson of the LSC.

	2008
	Advanced LIGO Project is funded by NSF; enhancements of initial detectors are planned 

	2009-2010 
	Advanced LIGO components are under construction.  Enhancements of initial LIGO are installed.  GW search S6 is carried out with 4km enhanced initial interferometers, whose noise is 1.5 x 10-22 strain at the minimum. Binary neutron star average range is 19 Mpc

	2010
	Experiment with enhanced interferometers demonstrates that squeezed vacuum, injected into the dark port, reduces phase noise at high frequencies without increasing noise at low frequencies.  This is a foundation for future improvements of Advanced LIGO

	2010-2011
	4 km Advanced LIGO components are beginning to be installed at both sites.  

	2011
	David Reitze succeeds Jay Marx as LIGO Director. Gabriela Gonzalez elected Spokesperson of the LSC.

	2012
	First lock of an Advanced LIGO single arm cavity at Hanford and of the central Michelson at Livingston

	2013
	First lock of the central Michelson at Hanford

	2014
	Advanced LIGO installation complete at Livingson, two hour lock of Livingston interferomter, Livingston surpasses sensitivity of S6 enhanced interferometer

	2015
	Hanford advanced LIGO interferometer has a two hour lock, Both Hanford and Livingston interferometers accepted by the LIGO project, both exceed 50Mpc range for NS/NS binaries, Engineering run ER8 begins in August , O1 science run (GW search) begins in middle of September. Noise at minimum is 7 x 10-23 strain and a factor of 10 improvement over S6 in the region around 50 Hz. Binary black hole merger event occurs Sept 14 during ER8.


