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Although the Th ree Mile Island facility was pr ivate ly owned, the acc ident pro­
voked the DOE to create a co mmittee to review DOE reactors. The co mmittee re­
quired quality assurance in reactor operations; paper trails had to be adequate for 
tracing claims about materials used and procedures fo llowed. This intr od uced a 
much greater formalization into HFBR's operations and presaged more." It also 
caused the operating costs of the reactor to skyroc ket. 

Meanwhile, another set of development s forced an over haul of security at HFBR. 
In 1979 , Lt. Col. Edward J. McCallum , who had seen thirty yea rs of mil itary duty 
including Special Force s assignments in Europe and South east Asia, because Di­
rector of the Safeguards and Security Division at the DOE's Chicago Op erations 
Office, which had ju risdiction over Brookh aven. McCallum's head, whic h would 
roll a decade later as a result of his loud claims of lax security at DOE, took secu­
rity and defen sive read iness extremely serio usly. In the early 19805, he ded icated 
himself to tighten ing up security at DOE fac ilit ies. Brook haven managed to fend 
him off until 1983. Security at HFBR, in informal Brookhaven style, amo unted to 
a secretary who sat behind a desk just inside the reac tor building. Th is change d 
after October 1983, whe n a truck loaded with explosives broke through security 
barriers at a U.S. Marin e Corps barracks in Beruit , Lebanon, killing 25 1 military 
personnel. McCallum ob liged Brookhave n to co nduct an evaluation of HFBR's 
readiness for two sorts of terror ist actions. It failed the test. In the fall of 1985 the 
DOE made Brookhaven shut down the reactor," An xious to turn its reacto r back 
on, HFBRmade extremely conservative assumptions about potential threats, which 
showed a need for additional defenses . McCallum ordered fortificat ions against 
terrorist assault. A retin a scan was required to enter the operations level. Armed 
guards behind cinderbloc ks, sandbags, and protection agai nst light anti-tank weap­
ons, and fortified with machine guns, hand grenades, and sticky foam to immobi­
lize intruders, controlled access to doors and elevators. The reactor came bac k on 
in January 1986. 

The se measures hampered operations. Rout ine operations like fuel del ivery 
became day-long procedures involving among other thin gs an inspect ion by guard 
dogs of the entire building for possible saboteurs. New orders allowed littl e spare 
fuel, so the reactor operation s and fuel delivery had to be carefully synchronized in 
advance. Delay in delivery could disrupt experimenters.Th ey often had littl e warn ­
ing of deliveries; DOE securi ty did not want the opera tions schedule published lest 
it cue terrorists to the delivery of new fuel shipments. 

2 1. Philip L. Cantelon and Robert C. Williams, Crisis contained: The Department of En­
ergy at Three Mile Island (Carbondale, IL, 1982). 
22. One scenarioinvolved terrorists sabotaging the vessel in a way thatdropped the coolant 
water to uncover the core. Fission materials might be released into the building, and then to 
the outside if the terrorists blew a hole in the building when the wind came from the right 
direction. The other scenario involved terrorists taking out recently discharged fuel rods 
from the spent fuel pool and placing them on the floor, then blowing a hole in the reactor 
with the wind blowing right. 
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These restrictions remained in place until 1992, when one member of the Re­
actor Division became so outraged by the requirements that he redid the old co n­
servative evaluations in a more realistic way and showed tha t most of the security 

measures were unnecessary. 
That did not stop the local comm unity from worrying abou t the laboratory as a 

potential environ mental polluter. In 1984, inspectors measure d slight ly eleva ted 
levels of tritium in an offsi te monitoring well. A tritium-co ntaining wa ter had been 
emptied by mistake into the lab' s sanitary sewage system; it had nothing to do with 
HFBR operations. Although the contamination did not exceed Federal guidelines, 
the lab made a point of publicl y releasing the information . Th e news was given 
wide cove rage . The lab's profile as an environmental hazard intens ified in 1989 
when the Enviro nmental Protection Agency put it on the National Priorities List, 
freque ntly referred to as the "Superfund" list (The designation was incorrect be­
cause DOE, rather than the Superfund set up by Congress as a tax o n indu stry, 

would pay the cleanup costs)." 
The reactor accident at Chernobyl in April 1986 prompted DOE to order an­

other review conducted by a committee of the National Acade my of Sciences." 
One of its major recommendations transformed oversight for the reac tor. Previ ­
ously the onsite office , subject to an annual audit of the Chicago DOE area office, 
oversaw reac tor safety. The NAS report reco mmended a centraliza tion of safe ty 
oversight. The DOE' s Office of Nuclear Energy in Washington took on the role. 
The onsite office was enlarged to put HFBR's operators in almos t daily co ntact 

with the Washington DOE. 
Another ofthe NAS committee's recommend ations resulted in a two- year shut­

down of the reactor. Initi al safe ty tests conducted in 1963 at 40 MW had included 
a study of the consequences of a low-probab il ity, worst-case pump failure. So­
called flow reversal would circulate the water after an inter im period of stagna­
tion. Additional DC motors were installed to control the coolant flow for the 60 
MW upgrade . A small amount of fuel damage could occur during the stagnation, 
an undesirable but not necessarily unaccept able state of affairs. Th e NAS commit­
tee, however, questioned whether DOE should permit fue l damage as an "allow:" 
able consequence" of an acc ident. Brookhaven scientists tested the scenario and 
concluded that on their very conservative assumptions, there might indeed be a 
little fuel damage. In March 1989 they shut the reactor down, brou ght the issue to 
the attention of DOE, and asked permission to restart at 40 MW-a level known to 
be safe-pending furth er study of the danger, if any, of fuel damage. But DOE's 
Advi sory Committee for Nuclear Facilities Safety, which had recently shut do wn 
I-UFRfor an extended period , refused and ordered a thorough review. Th e reactor 
did not come on again until May 1991 , and then only at 30 MW. Meanwhile , 

23. National Priorities List, 12 Dec 1989, announced at BNL in: R.P. Miltenberger, B.A. 
Royce, and J.R. Naidu, Site environmental report fo r calendar year 1990, BNL 52322 . 
24. National Academy of Sciences, Safety issues at the DOE tes t and research reactors 

(Washington, 1988). 
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studies expected to be positive began at Columbia University'S heat transfer lab to 

demonstrate that there wo uld be no fuel dam age at 60 MW. 
Yet anothe r of the NAS committee 's reco mmendations brought about yet an­

other shutdown. It recommended that DOE have Prob abilistic Risk Assessments 
(PRA) carrie d out on their research reactors. Probabi listic Risk Assessme nts grew 
out of a reactor safety study conducted in 1975 in connec tion with co mmercial 
reactors. Unti l then, reac tor safety studies usua lly looked at the wors t-case sce­
nario, or "maximum credible accident," assuming that a reactor could withstand 
anything less dire than that. But the NRC became interested in a study method that 
looked at the sys tems designed to prevent the core from melti ng, and de vised ex­
tended tree ana lyses that modeled the probability of each of the thousand s of kinds 
of accidents that co uld take place. These complicated analyses had two stages: 
Level I PRA, to determine accident frequency, and Levels 2-3, to determine the 
effect of relea ses into the building and doses to the publ ic. The entire procedure 
took years to pe rform . After the Three Mile Island acc ide nt, which followed a 
scenario anticipated in the PRA, PRAs ranked high as tools for determ ining the 
weak points of power reac tors. They were not applied to research reactors, which 
were much simp ler devic es. 

The NAS panel, however, called for PRAs on research reactors. From 1989 to 
1991, Brookh aven 's Reactor Division in collaboration wi th its Department of Ad­
vanced Technology carr ied out the PRA Level I (internal eve nts). In 1991, they 
began to look at externa l events, such as floodin g, earthquakes, and aircraft im­
pacts. When they go t to earthquakes in the fall of 1992, they discovered that the 
sophisticated seismic analyses of the 1990s picked up certain dangers that the cruder 
methods of the 1970s had not. They discovered that a tank know n as the poison 
water tank, which sat on a stand, was vulnerable to "side sway" in the event of an 
earthquake. The poison water tank contained water to which cadmium nit rate had 
been added. In the eve nt the reactor lost power in the forced cooling sys tem, water 
from this tank wo uld be added to the coolant, and the cad mium would absorb 
enough neutrons to help kill the reaction. The ope rators shut down the reactor in 
November 1992, telling the DOE that they had an "unreviewed safety question." 
With the addi tion of another tank, affectionately called Secondary Poison Water 
Addition Meth od , or SPAM , the reactor started up agai n in Ju ne of 1 993 . 2.~ 

The following March , an electrical malfunction at TRISTAN ignited a piece of 
plexiglass servi ng as an insulator and vacuum seal. With the vacuum lost , fission 
products ox idized and escaped to the interior of the HFBR buil ding. Some went up 
the stack. The rel ease offs ite corresponded to about a seco nd 's exposure to natural 
background. Brookhaven officials downpl aycd the event, but local new spapers 
treated it as front -page news. The episode highlighted a gro wing gap between the 
technical eva luation of a threat and public and media perceptions." 

25. Proposal to restart the HFBR following shutdown due to unreviewed safety question 
determination, 18 Mar 1993, Historian's office, HFBR drawer. 
26. HFBR OR# [994-0005; U.S. Department of Energy,ChicagoOperations Office, "Type 
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In 1996, the lab announced that some nonradioactive contami nants, most ly 
volatile orga nic com pounds such as carbon tetrachloride and all having noth ing to 
do with HFBR's operations, had been detected offsite. Althoug h hydrologists from 
both the laboratory and the county felt fairly certain that no one was drinking 
contaminated water, the DOE offe red public water hookup s (valued about $ 1,500 
each) to residents to the south of the laboratory, in what its site manager ca lled an 
effort to be a "good neighbor." The effort backfired . Residents did not see this as a 
neighborly gesture . The offer see med to verify that the wa ter had bee n co ntami­
nated and all but invited demands by other community members for similar treat­
ment. At a traumatic meetin g, scientists proved almost who lly unable to calm the 
fears of resident s and even wound up exacerbating them. T he episode highli ghted 
Brookhaven as a pote ntial local polluter afld put it on the local political map. 

From the mid- I970s to the mid- 1990s, HFBR's story intersected with those of 
the anti-nuclear movement, growing local environmental sa fety concerns, and na­
tional security issues. That was not all. 

3. THE NEUTRON CRISIS 

The NRC study of 1977 reco mme nding development of a majo r spallation 
neutron faci lity had been predicated on an ex pansion of DOE funding in that area. 
This did not materialize, though work began on two small-sca le spallation sources , 
one at Argo nne (lPNS-I) funded by DOE's Office of Energy Research and one at 
Los Alamos (WNRJPSR) funded by DOE's Division of Mil itary Application. In 
1980, the DOE appointed a panel, headed by William Brink man of Bell Teleph one 
Laboratories, to review neutron scattering research and the priority of a major 
spallation facility under the constraint of a co nstant level of funding.The Brinkman 
report 's conclusion was bleak . Neutron scattering research "prov ides essential and 
unique information about the microscop ic nature of a broad spectrum of phenom­
ena occurring in fields as diver se as mater ials science and biology." Yet although 
the U.S. made the first major contributions to neutron scattering research , it had 
fallen far behind the rest of the industria lized world. The U.S. spent less than West 
Germany, England, and France , taken separate ly, and one-ei ghth of the ir tota l 
amount when measured as a fraction of gross national pro duct. The report's dra­
matic Table I , "Semina l and milestone co ntributions," showed that, while the U.S. 
made most of the key contributions until the 1950s, by the 1970s they were being 
made mainly at the ILL. The Brinkman rep ort noted that , realisticall y, a major 
spallation so urce was far off, and that the two exis ting research reactors built in the 
I960s-HFBR and HIFR-"will be the mainstays of our neutron scattering research 
programs for at least the next decade," tha t is, into the 1990s. But it also noted that 
"the constant leve l of funding of these two faciliti es during the 1970s has not 

B investigation of the March 31, 1994 fire and contamination at the Tristan Experiment, 
high flux beam reactor, Brookhaven National Laboratory, Upton, NY," 29 Apr 1994, 
Historian's office, HFBR drawer. 
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Subcommittee 's amendment did not help speed ex peditious pro cessing . The vice­
pre sidential aspiratio ns of the new DOE Secret ary Bill Richardson, who succeeded 
Pefia as the new DOE head in July 1998, created another difficulty. STAR's board 
included high-profile fund-raisers for the Dem ocrat ic party including movie star 
Alec Baldwin and s upermode l Christie Br inkley. The original date for release of 
the draft EIS passed , unmet, in August 1998, as did the orig inal date for release of 
the final EIS in Novem ber 1998. 

Me an whil e, HFBR remained on DOE's list of key neutron facilities for the U.S. 
program, rep air s were underway, and the approva l process for the upgrade to 60 
MW prospered. But the oppos itio n grew stronger with each del ay of the EIS. In 
February 1999, Richardson met with STAR board members and agree d to extend 
the publi c comment period afte r rel ease of the still-unre leased dr aft EIS. In April a 
draft EIS concluded "that the env ironment and publi c health and safety would be 
protected und er any of the four reasonable alt ernatives for the future of the HFBR,", 
but the DOE did not rele ase it. In October I999, Rich ard son met again with STAR 
board members, According to an account o f the meeting in George magazine, 
clearly based on length y intervie ws wi th several partic ipants, Brinkley " reminded 
Richardson that his aspirat ion to be AI Gore 's running mate-a job he hadn 't been 
coy abo ut lobbying for- would be se rious ly co mpro mised ifhe didn 't acquiesce ;" 
in re sponse to which "Ric hardson's j a w dropped ." The ar t ic le co ntinued , 
"Richardson didn't savor the idea of go ing up aga inst a gro up supported by New 
York's medi a elite and spearheaded by a bunch of local celebrities.v" Hearin g of 
this meeting, Julius Hasting called Rich ard son 's office and asked for an appoint­
ment. He was rebuffed. 

Less than a month after the meeting with STAR, on Nov ember 16, 1999,
 
Richardson announced the perm anent closure of HFBR, citing the cost and time it
 
would take to restart the reactor as well as his view that its sc ience could be done
 
at other fa cilities.>? Lab officials heard about the decision from the new s media.
 
Richardson had abo rted a carefully planned restart process; the EIS was still not
 
yet released. The lumbering behem oth bow ed to the reality that it had help ed cre ­

ate. Brinkley then appeared on talk sho ws claiming that STAR had been respon­
sible for shutting down HFBR,.lMRichardson came to Long Island to accept an 
award from STAR from Brinkley herself a t a pop concert." 

HFBR was terminated not because it was unsafe, but because it was VUlnerable. 
Various subplo ts co ntributed in different ways to crea te this VUlnerability. One of 
the less ons of the HFBR story is the man y ways in which, and rea sons for which , 
large scientific proj ects can become easy targe ts for various interest gro ups. 

36. George magazine , Aug 2000. 81-84, 111 -113. 
37. DOE News (press release), 16 Nov 1999. 
38. Barbara Walters, "The View," ABC (6 Aug 2001). 
39. Newsday (20 Aug 2001 ), B9. 
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Felix Bloch and the creation of a "scientific spirit" at CERN
 
." 

•
EARLY IN O CTOBER 1954 the first Director General of CE RN (European Organi ­
zation for Nuclear Research) , Felix Bloch, took up his post in Geneva.' He qu ickl y 

1 
"1 
~ 

set about prep arin g the ground for the arr ival from Stanford U niversity of the re ­
sources he needed to continue the work on nuclear magneti c resonance (NM R) for 
which he had sha red the Nobel Prize for physics ju st two years before.' But withi n 
weeks Bloch , w ho had always had doubts abo ut whether he should move fro m 
California to Switzerland , wa s read y to go home. On Nov ember 25 he went to 
London to see Sir John Cockcroft, who had strong ly lobbi ed for his appointment, 
and Sir Ben Lo cksp eiser, the Chairman of the CERN Coun cil and Secretary of the 
Brit ish DSIR (Depart me nt of Scientific and Indu stri al Research ). He ex plained to 
them that when he decided to come to Geneva in the spr ing he had ass ume d that 
his work would be "primarily of a scientific character." He had found a very differ ­
ent situation, a po st that entailed "heavy administrative duties and responsibili­

*Kranzberg Professor,School of History,Technology and Society, Georgia Institute ofTech­
nology,Atlanta, GA30332-0345. I thartkthe archivists for their collaboration, andCatherine 
Westfall for helpful comments on an earlier version of this paper. 

The following abbreviations are used: CERN, CERN archives; LC, Rabi papers, Li­
braryofCongress, Washington D.C.;SU, Bloch papers, Special Collections, SC303, Stanford 
University Libraries. 
I. The present account enriches my "The nomination of the first Director General and its 
aftermath," in Armin Hermann, John Krige, Ulrike Mersits and Dominique Pestre, History 
of CERN. Vol. I (Amsterdam, 1987), chapt. 8. 
2. Peter Galison, Bruce Hevly, and Rebecca Lowen, "Controlling the monster. Stanford and 
the growth of physics research. 1935-1962," in Peter Galison and Bruce Hevly, eds., Big 
science. The growth oflarge-scale research (Stanford, 1992), 46-77; Stuart W.Leslie, "Play­
ing the education game to win: The military and interdisciplinary research at Stanford," 
HSPS, 18:1 (1987).55-88; Stuart W.Leslie and Bruce Hevly, "Steeple building at Stanford: 
Electrical engineering, physics, and microwave research," IEEE Proceedings, 73 (1985), 
11 69-1180; Timothy Lenoir. Instituting sc ience : The cultural production of sc ientific disci­
plines (Stanford, 1997). chapt. 9 (written with Christopher Lecuyer). 
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