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Brief sketch of history of the labs
· Los Alamos, Sandia, Livermore national laboratories.

· Other DOE labs not primarily involved in weapons. LANL, SNL, LLNL have much non-weapon work—e.g., energy and not just nuclear energy (fission and fusion); intelligence support; some non-nuclear weapon and sensor work.
· Other AEC/DOE establishments were totally devoted to weapons—e.g., Hanford, WA, and Rocky Flats, CO, but were production facilities, not labs.

· LANL (then "Site Y" and later "LASL") was born as the design and assembly site for the Manhattan Project nuclear weapons to be used against Nazi Germany and then against Japan.  BGen Leslie R. Groves selected J. Robert Oppenheimer as Director of the lab to be built within weeks at Los Alamos, NM.

· Berkeley summer study of 1942 led by Oppenheimer (Hans Bethe, Edward Teller, Robert Serber, etc) sketched the fission weapon design problem to use the highly enriched uranium from Oak Ridge and the plutonium from Hanford, and went on to the fascinating role of fusion in weapons.

· Oppenheimer thought Los Alamos should have a few dozen scientists...
· Highly enriched uranium—HEU—gun used at Hiroshima August 6, 1945.  Hanford Pu could not be used in the "Pu gun" planned; LASL diverted to implosion assembly using high explosive.  Solid ball, 6 kg of Pu in a 4-ton bomb tested at Trinity July 16, 1945 and used to destroy Nagasaki August 9, 1945.
· Los Alamos scientific staff largely dispersed in 1945.  Robert Oppenheimer succeeded by Norris Bradbury as director.  Hans Bethe, head of theoretical division (bomb design) at LASL during WW II, in 1995 wrote, 
 "I feel the most intense relief that these weapons have not been used since World War II, mixed with the horror that tens of thousand of such weapons have been built since that time – one hundred times more than any of us at Los Alamos could ever have imagined."
But Oppenheimer in November 1945 in a public speech had predicted the future use of nuclear weapons—"not a few, but thousands, or tens of thousands in case of armed

conflict in a world of nuclear weapons."

· LASL in 1946 initiated massive campaigns of atmospheric weapon tests in the Pacific and later at NTS Nevada.  Bikini... 
· Sandia was created to handle professionally the safing, arming, firing, and fuzing responsibilities.  Study of effects of nuclear weapons was (unfortunately) split off into DASA—now DTRA.  
· In March 1951, with various important applications of nuclear fusion about to be tested in that year's Pacific test series, a new idea bypassed the dead-ended work on the hydrogen bomb—the old Classical Super—and Stan Ulam and Edward Teller's "radiation implosion" opened new and dread vistas for weapons of unlimited explosive yield.
· In fact, after the first 11 megaton Mike test on November 1, 1952, and even larger US tests in 1954 (and a 58 MT Soviet test in 1961) hydrogen bombs found their role in nuclear weapons of all yields,  from 2 kilotons or less to the most common 100 kt or 500 kt weapons, and to relatively few multi-megaton explosives.
· Edward Teller, always dissatisfied with the small effort applied to the hydrogen bomb at Los Alamos during WW II and after, was finally successful in his push for a second weapons lab—Lawrence Livermore National Lab, LLNL—a success achieved during the phenomenally rapid and successful Los Alamos effort to design, produce, and test Mike in 16 months. 
· My own involvement with NW began in June 1950, with the first of many summers spent at Los Alamos, largely in nuclear weapons, and again, in May 1951 with the conversion of the Teller-Ulam idea into a definitive test.  (See a store of my writings at www.fas.org/RLG/   
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"The Future of Nuclear Weapons and Nuclear Power," (Slides) by R.L. Garwin, presented at Argonne National Laboratory, Enrico Fermi lecture, October 6, 2005. 

· "The Secret Hans," R.L. Garwin (expanded version; italicized paragraphs of text not presented 09/19/05), Cornell University, Celebrating an Exemplary Life of Hans Bethe, September 19, 2005. 

· "HEU DONE IT," by Richard L. Garwin, Letter to the Editor of Foreign Affairs, March/April 2005, in response to an article by Selig S. Harrison, "'Did North Korea Cheat?" in Foreign Affairs, January/February 2005. 

· "Health of the Non-Proliferation Regime," by R.L. Garwin, 10-minute report in Erice, Sicily, August 2005. 

· Letter to the Editor of Science from R.L. Garwin and F. von Hippel, "Missile defense agency blocks fraud investigations at MIT's Lincoln Laboratory," May 16, 2005. 

· "Militarization of Space: Why not space weapons? Space-based missile defense?," by R.L. Garwin, NPRI session on Weaponization of Space May 16, 2005, Airlie, VA . 

· "Living with Nuclear Weapons: Sixty years and Counting," by R.L. Garwin, TEXT presented to the American Philosophical Society on April 30, 2005-- update to R. Oppenheimer 11/16/45 talk to APS and NAS. 

· "Living with nuclear weapons: 60 years going on 100 (if we are wise, vigorous, and lucky)" SLIDES, by R.L. Garwin, presented at American Philosophical Society, R. Oppenheimer session April 30, 2005. 

· "National Missile Defense: Prospects and Problems," by R.L. Garwin, presented at IEEE Aerospace Section Plenary, Big Sky, MT, March 6, 2005. 

· "Space Weapons: Crossing the U.S. Rubicon," Bruce M. DeBlois, Richard L. Garwin, R. Scott Kemp and Jeremy C. Marwell, International Security, Vol. 29, Issue 2 - Fall 2004, pp. 50 - 84. 

· "Space Weapons: Good for Us or Bad?" the 2004 Lynford Lecture by R.L. Garwin at Polytechnic University of Brooklyn, November 4, 2004. 

· "Science and National Intelligence," by R.L. Garwin, presented at the 32nd Session of the International Seminars on Planetary Emergencies, Erice, Sicily, August 20, 2004. 
** And throughout the 1960s and early 1970s I was a consultant to the President's Science Advisory Committee (a member of PSAC for two 4-year terms), and head of the Military Aircraft Panel, the Naval Warfare Panel, and a number of other national-security-oriented panels of the PSAC.  So I had a lot to do with the DOD and the nuclear weapons program of the AEC or ERDA or DOE, and with laboratories in both organizations. 
Since 1980 I have been a member of the National Academy of Sciences Committee on International Security and Arms Control—CISAC—and many of my views, including the CISAC reports are to be found on my web site:  www.fas.org/RLG/ **

RESPONSIBILITIES OF THE NUCLEAR WEAPON LABS
· Recall the special security classification for nuclear-weapon information—"Q clearance," CNWDI, Restricted Data—RD, etc.  Originally imposed to limit nuclear weapon acquisition by other states, now also important to prevent terrorist access.  "One bomb; one city." After 60 years, intentional declassification, leaks, the general development of technology have eroded much of the protective barrier of access to information.

· Prevent accidental or unauthorized detonation of any US nuclear weapon.  Originally all NW were owned by the Atomic Energy Commission—AEC—even on the battlefield.  With the dispersion of NW and the advent of the Permissive Action Link—PAL—in 1962, possession was transferred to the armed forces.
· Ensure the safety and continued reliability of US nuclear weapons. The Stockpile Stewardship program.
· Design (and build?) new nuclear weapons, as "needed."  Acquire and maintain the ability to do this. To do this, need to hire and retain competent, motivated staff.
· Provide expert technical information to policy makers in the executive, congressional, and judicial branches. 
· Provide substantial expertise and effort in support of nonproliferation programs of the USG. 

· In support of these goals, maintain capability to test nuclear weapons or to do the equivalent or better by advanced computation.

HOW ARE WE DOING?
· No accidental or unauthorized US nuclear explosions

· Annual certification of US NW reliability and safety by 3 lab directors since 1992 without nuclear explosion testing.  Indeed, nuclear explosion testing plays a negligible role in stockpile stewardship

· Key to indefinite (hundreds, thousands of years) NW capability is surveillance and occasional remanufacture of the "nuclear components"—plutonium, uranium, lithium deuteride.  Full modernization and replacement, as economically justifiable, of the non-nuclear components.

· LANL, LLNL, SNL have expertise valuable outside the NW field, and it is good to employ that in the solution of national problems.  E.g., outstanding contributions by Sandia to radar imaging.  

THREATS TO THE CREDIBILITY OF THE US NUCLEAR WEAPON CAPABILITY

· Ill-considered and misrepresented programs such as the RNEP—Robust Nuclear Earth Penetrator.  The one significant technical fact is that if a nuclear explosive is detonated in a hole 2 meters below the surface of the earth, the ground shock is increased to equal that from a surface explosive 20 times the yield.  E.g., 150 kt at 2-meter depth is equivalent in ground shock for destroying hardened underground facilities to a 3 megaton surface explosion.  But congressional promoters of a new RNEP implied that deep penetration would trap the radioactive fallout and thereby allow the potential use of RNEP to hold at risk the most valued facilities in some adversary country, and would therefore increase deterrence.  In addition, many were convinced that the RNEP would actually penetrate to the hardened facility itself and explode there—deep penetration obviously being required for this.  All if!  But the deep penetration would not trap the fallout, and no penetrator could penetrate more than a few tens of meters.  Independent analysis, including a congressionally mandated study by The National Academies for the Defense Department demonstrated these facts, and eventually the NNSA asked that the money be withdrawn from this program.
[ Tuesday, October 25, 2005, Press Release from Domenici's office:                                   

      "WASHINGTON--  U.S.   Senator   Pete   Domenici   today indicated  that negotiators working toward an agreement on funding for the Department of Energy next year  have agreed  to  drop  funding for the continued research on the Robust Nuclear Earth Penetrator (RNEP)  project  at the   request   of   the   National   Nuclear  Security Administration." ]               
· The Reliable Replacement Warhead—RRW—has now taken the place of the RNEP program as the focus of attention.  A mere $25 M program, in part justified by a May 20, 2005 Tri-Lab paper, "Sustaining the Nuclear Enterprise—A New Approach," in full on the web.  The cover sheet of this document bears the statement, "we concur with the assessment and strategy expressed in this paper," signed by the top official at each lab in charge of the nuclear weapon program.

· Obviously there will need to be replacement warheads for those we have now; these authors assume away the possibility of remanufacture, because of the accumulation of small changes over the years.   And besides, post-9/11 threats are taken to mean that current surety measures are insufficient....

· It is evidently early days in the push for the RRW and there is much disagreement as to the nature of the RRW.

IN WHAT WAY WOULD THE TRANSFER OF NNSA WEAPON LABS TO DOD HELP?

· The introduction of NNSA has not had the intended effect of providing more responsibility and autonomy for the weapon labs.

· A combination of natural and bureaucratic disasters, particularly at LANL has called into question the existing arrangements for governance of the weapon labs.

· But what would be the governance of a DoD-managed lab?

IS NOT THE BEST APPROACH TO SPECIFY WHAT IS NEEDED FROM THE WEAPON LABS AND THEN TO HAVE NNSA DIRECTED TO MEET THOSE AGREED REQUIREMENTS?

· And in any case, the devil is in the details.

· It is indeed an anomaly that nuclear weapons are a free good.  It would be perfectly reasonable for DoD or the Services to pay for the nuclear weapons work.
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