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ATOMIC ENERGY COMMISSION 
W A f l n l N O T O N , O.C. <n«4& 

NOV 4 1970 

R. E. Holl ingsworth , General 

THRU: S. G. Engl ish , AGMRD/ 

OFFICE OF SCIENCE AND TECHNOLOGY REPORT ON THE KMS MATTER 

In my memorandum of October 2 1 , 1970, I r e f e r r e d to an 
OST document on the KMS matter . Attached i s a copy of the 
f i n a l r e p o r t which Dr. David rece ived . You may wish t o 
c i r c u l a t e t h i s to the Commission for t h e i r information. 

Enclosure: 
OST Report dtd 10/28/70 

' Paul W. McDaniel, Director 
Division of Research 
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I'.NllKI) Sl.Vli'.S GOVKKNMP.NT 

Memorandum 
Dr i:d va?<J E David, J r 
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FROM : j zxc(i<%s.ic\. \7clnh9ld 

'■JE " : i~h.s of Pi:!r,c-d - L a s e r Produced IVsiea I>.sac::•'.-* 

/ l ihou;;h the f,hovf;ht of using l a s e r s to produce }''• 
considered for seve ra l year*, a coacorted o;.'r>?C •. 
to eacse fusion cf suitable pel le ts Inns been ur»'ia? 
fall of !';■'»9 

i -

'ihc b a s i c concept is shown in the totttmhiS chatc'i 

Transmi s s ion System 

A very rapid l a s e r pulse on the orde r cf a u- '̂ior--. c -..-.» u 
at a .O-T o r e t h e r fuel pellet causiRg a fusion r .eseth: : v. 
re leases c n e r r y Thlo energy i3 eo.-.tairje^ in a !-!,• ';£ eo 
device from which thermal energy it extracted. :>..-• -V. .. 
designed for per iodic l a s e r pulses , a fuel pallet r ■„ 7.;-.y : 
Hb&rixtotiBclear reac'ic-na could theore t ica l ly pro? v en w.3": 
Cn the e the r hind , 6uch a device cotrld also be c «::...vex 
thermonuclear weapon. 

a 
f 

Tliis S'jVjcct f i r s t cj-n-.e to onr attention in October 1969 v,h*n 
Professor R e a r s M. Si eg e l , Chairman of 2CM3 ZnohisUlcs, set: 
te legram to the Pres ident advising us of the i r veCui'Jly file : p;; 
based on the v'ork of Dr. Kletb Brceekac r c f the r-.lvern:;..- c" 
California (San Diego) Thlr paler.t appiicr. Ion >.-...-.. \ t&.-■;.• '„ 
attention causing quite a s t i r all the way v o to (I. r-ojiiarir.iioj: 
itself because of the secur i ty implications and the :'• ci :'•.-■: r-.\ 
had been involved in AEC o fusion pr--,:rani. Cur." .::'*•' :*■ - r.. 
Information on l o th AEC s and the ;.:: Lvsic work ;•: >-}.::.:.-;::':.:' 
Socrei Restr ic t - :* &o*<a in contrast to the unclcst5:li.-J _ • 
disserrlnatioti approach in the regular controlled C: ;:.'.::n-v.! 

; ; i . 
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(CTR) program, AEC ia making only very general, noncommital 
Statements on the existence of laser-pellet work. 

Iho AEC Is currently conducting an extensive offort in this area 
through the weapons program at the Los Alamos and LIIL Li verm ore 
Labs estimated at $3 million per year now and expected to Increase 
significantly. ■ ;' 

One major thrust of the work involves the development of a high 
power laser capable of generating pulses on the order of 1-10 
nanoseconds. The energy needed per puloe ranges from 100 
joule." to perhaps 10 joules depending on whether one i3 talking 
of a theoretical breakeven between the laser light energy and ihe 
thermonuclear reaction or of the energy which may be needed 
for a power generation system producing net energy. GJaselasers 
do not appear capable of the higher powor needed but CO, lasers 
do if short pulses can be produced efficiently. The labs are 
presently working on both kinds. Chemical lasers offer promise 
for the future and are also being studied. 

The other major area involves the tradeoff between laser pulse 
chapinj avid pellet construction. Fox* example LAST* In looking 
at bubbles with a 1 to 5 mm radius. 

"Without 
such compression, the breakeven energy is in the range of 10' to 
109 joules. .. J >.'<£.- ' r 

It is the reduction in estimated breakeven energy combined with 
advancements in high energy laser technology which have led 
to the current increased enthusiasm on the subject. 

;; v»,-> ... 
It should be emphasized that the discussion to this point ia based 
on theoretical computer analysis, not experiment. Llvcrmore 
plans to laser-pulse some pellets this month as the start of an 
experimental effort. A great deal more work is needed to develop 
efficient high power, short pulse lasers; to develop suitable pellet 
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doeigno; and to obtain commercially interesting ario'.i-.. ' .; 
per pulse event. 

f)JLU*0 
Preliminary thinking about power plants usinf; such v. tco'.t-.. • •■>'•_•-
is that comparatively small systems - 50 to ICO fcTA" - m.v 
feasible as con pared with the several thousand mc£-:v~.v,<ti. .■. :r 
conventional CTR plants. 

Optimism for this approach Gtemo not from the fact V.?.!; pu! ?C 
l aser pellet fusion has pasacd milestones which ccnvj..r'.:: -..' ZTZ-. 
has not, but from th-3 rapid theoretical progress razH :•, V ■ :;■:/:. 
year and the opinion that the next steps involve laser* a.v.* c.'J. _r 
relatively low cost, short lead time Items rath-r thai ma.': '■■■<■ 
plasma experiments, In addition it draws heavily up' ", « c ;■>. as 
technology developed over a number of years. All of there o u l d 
enable this approach to overtake the conventional CT'\ pro/ : ; ~ . in 
a mat ter of years. 

A factor which complicates the application of this tt-chiiolv.? ,̂, ts 
civilian power programs is lt3 close relatione to we.'.pn.-ts 
technology and tho question of proliferation. 

This x. \~'v. ■ ■. quire 
continued classification of developments. 

The issue of KMS Industry s continued work in the area i? still 
before the AEC commissioners and has not been resolved. IJSZG 
has, however, permitted KMS to use a classified computer to vcruy 
tliclr calculations. Perhaps tho moot vexing aspect of this issue 
will be the legal patent problems since the labs as well as IQAS 
began working in this area about the same time. 

cc : Mr. Gordon Moe, OST 
Mr Frederick C- Scbuldt, OMB 

~* j ) r , Robert L. Kirsch, AEC ""^^ 
T I 
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•\'"C\ |C i C U R G Y C O N . • i*J. !ON 
v. . !■ ,\v.roN c - . 

October 15, 1970 

-̂ ul '.•:. McDaniel, Director 
/ivision of Research 

X'FICE OF SCIENCE AND TECHNOLOGY REPORT ON KMS 

During the week of September 28, Mr. J. Frederick Weinhold, OST Energy 
Policy Section, called me regarding a magazine article on KMS. I 
had had an informal conversation with Weinhold on this subject in 
October of last year when KMS first contacted the White House regarding 
their "breakthrough" and I had assisted him in drafting a reply at that 
time. During this call, Mr. Weinhold informed me that he had been 
requested Lo prepare a short summary of this matter for Dr. Edward David, 
the President's Science Adviser, and he asked if I would be willing to 
assist him after he had completed a draft. I indicated my willingness 
zo provide whatever help he needed. I subsequently discussed this 
r.-atter with Mr. Jack Pender, OGC, and he stated that communication 
1 _th Weinhold on the KMS matter could be relatively free, short of 
c.iscussing the Commission's current thinking of course. In addition 
to direct assistance on his report, I suggested to Weinhold that he 
::._lght wish to attend our classified briefing on lasers which was 
planned for the second day of the regular CTR Standing Committee 
"outing, October 8 at H Street. He subsequently attended this meeting 
.".r.d later stated that it had been most instructive and that it had 
.-eipod him consolidate his views on this matter. 

During a telephone conversation on October 13, Weinhold indicated chat 
his draft would be completed by October 15 or 16. I will provide 
you further information on this subject as it develops. 

• ' / / ■ / ' / / ■ 

/ 
■* Robert L. Ilirsch 

Control led Thermonuclear 
Research Program 

Division of Research 
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UX'DER PRESSUU?: from Congressman William 
R/on ( D ; m . , N.Y.) the Monsanto Company 
has- somewhat cert?l ied spies of i ts 
polychlorlnated biphenyls (FCBsl. It will = 
not d i s con t i nue manufacturing any of the 
jj :odiicts, however, contrary to Its 
vsrlier s t a t e m e n t s . 

In Environment, January-February 1970, 
tho haza rds of PCBs were desc r ibed . PCBs 
resemble DDT chemical ly , are a t l e a s t a s 
pe r s i s t en t in the environment, ore near ly a s 
w idesp read , and pose similar h a z a r d s to 
wi ld l i fe . Congressman Ryan, after reading 
the a r t i c l e , i ssued a s tatement In which he 
ca l led for "immediate act ion to prevent what 
may wel l be a major ecological d i s a s t e r . " 

On April 10, the day of Ryan's 
announcement , Monsanto i s sued a s ta tement 
in which they sa id , "Steps have been taken 
t o . . . r e p l a c e those grades of PCB which 
l inger In n a t u r e . " Monsanto claimed th i s 
act ion had been planned well before the 
Environment ar t ic le appeared . In response 
to Q u e s t i o n s , Monsanto wrote to Environment. 
"{Subst i tutes) are being developed to rep lace " 
those g rades (of PCBs) which have been 
appearing in the e n v i r o n m e n t . . . " but refused 
to g ive "de ta i l s on what the new products 
would be and which PCBs would be d iscont inued. 

In r e sponse to continued pressure from 
Congressman Ryan, Monsanto i ssued a new 
statement July 16 in which they said the use 
it PCBs, of which they are the so le U . S . 
aanufac turer , would be restr ic ted after 
.ugust 20 , 1970. In a telephone interview 
i Monsan to spokesman acknowledged tha t , 
ieepi te the earl ier announcement, the 
:om;;any planned to continue manufacturing 
11 g rades of PCRs, but that these would not 
e sold to customers who night use them In 
/ays which would, In Monsanto 's opinion, 
How their r e lease Into the environment. The 
pofcesman refused to est imate how much PCB 
a l ec might he reduced by such ac t ion . 

T GLASGOW, a sc ien t i s t announced that 
jilucJo:; ol I.och Ness had kil led i t s monster . 
We have lost ouv greates t a s s e t , " said 
ioug!as Drysda lc , according to a Reuters 
I spa tch August 1 . Tho report w a s hotly . 

d isputed by defenders of the monster , who 
claimed It had boon seen by nine people 
the week before. 

CONTROLLED FUSION power may be only five 
years av/ay, according to Keeve M. S lege l , 
president Of .KMS Indus t r i e s , Ipc . , Ann Arbor. 
In June , KMS's annual report announced a n 
advance in controlling the nuclear r eac t ions 
that provide the explosive force of the 
hydrogen bomb, and ca l led it po tent ia l ly the 
most Important discovery of modern t i m e s . 
Nine pa tents have been f i led. The nature of 
the discovery has not been d i s c l o s e d , and 
the patent appl icat ions have been c l a s s i f i ed 
" sec re t " by the Atomic Energy Commiss ion. 
Under an agreement with the AEC, the Ann 
Arbor firm v/ill develop a prototype fusion 
power plant at I ts own-expense under AEC 
securi ty res t r ic t ions ; the government would 
have the right to military app l i ca t ions of the 
development program free of c h a r g e . 

In a telephone in terv iew, Sic-gel told 
Environment he expects permiss ion from the 
AEC "momentarily" to proceed v/ith 
development of a laboratory- s ca l e pilot 
p lan t , which he es t imates could be completed 
in five y e a r s . Other s c i e n t i s t s in the field 
commonly es t imate that twenty to thirty yea r s 
will e l apse before there i s success fu l 
demonstration of controlled fusion power. 
According to Siegcl , the d i scovery which 
makes fusion power now p o s s i b l e was made 
by Dr. Keith Bruecknc-r, head of KMS's 
Technology Center in San Diego , 

Fusion power could opera te on cheap 
fuel derived from sea w a t e r , and produce 
e lec t r ic i ty without creat ing pol lu t ion . 
Successful development of th is power sca rce 
would make the present nuclear power program 
obsole te Just as it is beg inn ing , end would 
remove the need fo: development of :. now 
reactor type , the "fast b r e e d e r , " to which-
AEC p lans to commit $2 b i l l i o n . 

DDT CAUSES MUTATIONS in r n t s , according 
to research conducted by Dr. Marvin Legator , 
head of the federal Food and Drug 
Administrat ion's Cell Biolojy Div is ion . 

_Maf s ive s ingle d o s e s of DDT to ra t s were 


