
tinguished from proprietary research and 
from indus tria I development, design, 
production, and product utilization, the 
results of which ordinarily are restricted 
for proprietary or national security 
reasons." 

They also state explicitly that university 
research "normally will be considered funda
mental research." While that has pleased 
many academic research organizations, a 
subsidiary clause has not. It states that the 
general freedom to communicate funda
mental-research findings may be with
drawn "if a university or its researchers 
accept specific national security con trois on 
a research project or activity sponsored by 
the U.S . government." Several academic 
groups, including the Council on Govern
mental Relations (an organization of re
search universities), have objected to that 
phrase on the grounds that it appears to 
violate the policy set forth in NSDD 189-
that only classified fundamental research is 
open to export controls. 

In a July 15 letter to the agency, Mark 
Ryan, a senior attorney for Hewlett
Packard Co., objects to another ambiguous 
clause in the proposed EAR which says that 
unclassified fundamental research within 
industry may be freely communicated 
unless it is subject to proprietary or "na
tional security considerations." What those 
national-security considerations might en
tail is never discussed. The Commerce 
Department is expected to formally address 
these and other contested EAR provisions 
later in the year. 

Another Proposal to Limit Confusion 
A proposed DOD directive published 

February 12 in the Federnl Registn attempts 
to resolve some of the remaining confusion. 
Not only does the new directive-expected 
to be issued in final form before the year's 
end-formally incorporate NSDD 189 poli
cy, but it also formally states for the first 
time DOD's functional definition of funda
mental research for the purposes of un
restricted scientific and technical com
munication-6.1 and 6.2 academic research, 
and 6 .1 industrial research. (Until this time, 
DOD's evolving definition of fundamental 
research could only be discerned from 
various pieces of correspondence.) The 
directive also proposes formal changes to 
defense acquisition regulations-changes 
that make identification of fundamental 
research a contract requirement. Contracts 
so designated will require-in terms of 
publication accountability-only the simul
taneous submission of papers to DOD 
when they are submitted to journals. 

The new directive also sets target dates 
by which DOD will attempt to clear for 
publication papers that have been written 
by in-house researchers. Moreover, it 
identifies in broad terms who conference 
organizers should talk to within DOD 
when they plan scientific and technical 
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Militarily Critical Technologies List 
Since 1976, there has been a growing sh1ft awav from controlling the t' pllrt of 

actual produ ts to a focus on controlling the t>xport (sharing, wmmunkatmn) of vvl1.1t 
the Defense Dt>partment terms "technologiral know-how." To help tho!>e th.nged 
with con trolling exports dt>termine which technologie" wa rr,1 nt tontwl, tht> Ddt·n~t' 
Department developed a Mdi ta rily Criti al Technologies List (M 'TU. first publi..,hNi 
in October 1980. Not all militarily critical technologies <He included Fore ,Hnpll•, 
those already poss ssed by or avatlabl to Warsaw Pad countries are not list('d 

Smce 1980, the list has bt>en updated and revised many times enerally, th se 
changes reflect h1gher performance charMteristic. nelessary for somdh1n to bl' 
deemed critical to enhancing the Soviet weJpons progr.1m or the1r undcrst,1ndtng uf 
U.S . weapons. Forex.1mple, betwt>en ]Q80 and 198o, the performanc r('qUtrt•m nt 
of covered oscilloscopes and precision-time-interval me,huring eqtnpment h,n't' 
doubled and frequency standards have increased by an order of magn1tudc 1mtl.1rl ·• 
microwave-power frequency-measuring technolng1es ha\·e l.1tel been n·~trided to 
"above 18 g1gaHert:t." However, technologtes m,1y be deleted when tntt>ll1~ •me 
mformation confirms that they are already p 1s~e~sed b the So\ 1et Unmn. Bin · 
countries, or other "controlled destinations ." 

For each heading on the list, there is a general des ript10n tlf the technlllogy th' 
military rat1011<1le for controlling it, and a list of th te hnology's critical elements, 
whi h in lude. 
... manuf.1dunng .1nd design know-how (such as pro edures, d •sign lritl•ri.1, or 
testing telhniquesl wh1Lh are not in the publir domain c1nd which are ne ·e~s .Jr ~01 
the significill1t development. production, or use of this technologv; 
.. .equipment necessary for effe lively using 01 applytng the 111 ~Nm.1tion or technllJlll's 
on the list; 
... matenals speuf1cally necess.uy for .1pplymg the nmtrolled tn~orm,1tion or 
technology; and 
... products from which ontrnlled informat1on 1r tethniques can be gleaned-for 
example by read1ng a users' manual or by reverse engtneering 

As of July 1986, there were 1,657 1tems on the lt~t .• 1nd ,1nother -132 proposed for 
li~ting. Th,1t reflects, for this ye.1r, 65 new items, 11 deletions. ,1nd 42 rcvbtons . Tht:> 
list is used throughout the federal government as J basil reference for thosl' who 
make poli y decis1ons regarding technology transft•r or export u1ntrol It ha~ bl'l'n 
described .1s the bible for those who reviews ient1f1l papers or topils for ti ntihl
conference session to determine whether sp uhc U!Klass1tted but sc n~ltl\l' In! or
mation c.1n be openly communiLated. However, the full ltst 1s l.1ss1fiPd Only .1 
generic list of the telhnologies is available to persons w1thnut ,1n approprt.ltt• St'lll ntv 
clear a nee. 

The folkn-ving unclassified subJect headmgs wen• added betl>'.een lanu.1ry .111d ]ul · 
1Q8b. Most, e1ther d1re tly or ind1rectly, represent m.lten.lls-related tl.'l hnologil's 
Those marked with asterbks are not entirely m•w: Explatns DOD, portions ma h.wl' 
been p1cked up from a category siJted for delet1on . 
~t)\nal Pn. ... esotn)\ Tl't htwlt>)\V · f.lt><tr,ul BNm M.1h n.1l lnt~ra, lllllls I,., hn<>lt~g\ 

omputl'r Atdrd D~stgn l ~·hnulul\y •Eit•llll>ll Ht·.•m l.>rpl Lttt·ds .1nd 
Ma~netK T.lpt• Rt•olJ/\Vrilt• ftt!,ld Tt'lhnnk~~v Lount .. •rmt:~hun•, 1Plhnt,lo)l\ 
M.1gtwl1< T,lf>e Rcturdin)1 Mt•tlta Tt•thrwlugy • Neutr.1l P.~rlld~ B~Jm 5y>tt'll" T,., hnPi<>l\v 
Evttgnehc Tltpt' Dnvt' Ut•~.tronal~ Tet:hnPiugv Nt·utr,,JI\lftldt' B(·,tm Lt·nt•r.ltron lt·~.hn .. .\ktg'f 
M,tgnl"'tic T.trw Dn\t' f\.1t·Lh,1ml.11 Tl"lhnoll'~Y •h,n Bl•Jm lnrt'lh"''r lt•<.htH'I"l~\" 
\Jv~tnleJ (,r.trhrL';:. l~H,rlo..st,ttrun T~hnologv •tlm Bt•dm Po~t lnJt"l tHHl \nder.lh11 Tr~ hnl,Jt, •v 

,,Jph.ttHiffiPI"It. dnd ~~ olphll Controller r.uth.lt• B, ~un Shl1 ft I Cml En~r~} (,t•nt·r.ltll'll 
Tet:hnc,lugv ~uh~\·sttlnl f l'lhllt'J,,~, 

Tru~t£·d Computt'rBcl'-l' Tt·lhlll)h1A f ·P.trllllt• Bt•.rm rl~IUIIIl~dnd (llntnll Suhs\"oltlll 
.uhon .Hbtm t>mp•><tt~s Tl',hnoi<>gy 1t·thnt•l<>g · 

Dan~c.t .. ctrng Hydr,tul.~ PrtS"om~ Te ... hnol"'~~ Kmt'th. lrh r~) f'r\'pc.d-.hm S\stem .. lt:'thrH.lhl 9 \ 

(lMlln~~ ,1nd Surt~h.t..' hldrtr~..tttt"~n Tt'l hru1log} ~rot: tiC, E nt'ff;\ Pn,lJ\.'t. tilL.., 1 t~~. hn,•lt'~' 
Co.lltng> f,,r MetalltL .1nd ME•l.ll MJtr" Ktnl'tll [ m 1);\ T.H'):el [II <I> ,tnd 

(lmpn'-tlt1 Sub~tr.ltt·~ C t"'UrHt·rme.hurt· .. Tt•thntlll'l~\ 
,. natmA~ tor Supc.•r,tllt..))'~ lommunu ... lta,.ln 'd\'\'tuk lH1tn,J Sub .. y:th'nt 
Coating> t,,,. T1tantum \llt>v> Trdlnt•lnt;v 

' 4.h1tin~~ for ~1t"l.ll t\1tltn\. ( umpusttt..~~ Vr·hac.ul.tr Sun·r,.lbillh 1 t hnt,Jn~\ 
o.lttn~:, fur ,.\Jummum 1\llc.l\'S Sun I\ ctbllat\ AnJJv .. , ... Thrt'.11 ( h.H.h tt·r l'.llltltl 

C..:1 .. 1t10g~ lnr SWt!l~ 1t.•,hm'l"''" 
.. "'•ltm~!-> ft'r Rt'f lcH h.ll y A !Illy:, ~u~u·pt1h1ht I l•dut trnn 1 t•chn\.,Jtl).;V 
C uattng' t.n C cram"'· lt•t.lmtt M,llrt \ uln•·•·•htltl) R•·Ju, t""' 1 ,., hnt•I•'A\ 

Complhltt"•t tlnJ C~1rhon .1rbon C nmplhlh.•'!t R .. lffil\.'t Prnpul .. h11\ T t.•ti1Tlllh,,~v 
·co,ltJn~!J hn C Pr.1m1ts lnlt"llt~c.. hnc..'h•,:;v 
·cn,ltm~> fm lt•ramll M.llrtx (\lmpll>IIL'S R.lmlt'l ha I .llld f u~l Pt·l" ~" ~\ >l< "'' 
'(<>.~hn);s for C.~rb.m·C .nbt>n Tt•,hnnl••);\ 
·t1pta\.,ll C~.lt'ltan~~ Ramwt ( ,,mbu~h'r Jnd. t'LJita T uhrh'lc..)~\ 
ClMtmg~ Tt.1lhnnln~y tt.H- St•,,):, R,tm)l"t R~l"'"'h"l ~ .. t,•m Tt·~..hn..-1~..');' 
Cuattng' Dqxhilmn Tt•<hntllngy L'nJet-~J \', htdt• Tt'< hnt>l<'g~ 

· Ha~h-Current Ele'- trun Bt•,lm (.t·nt"r,, taun Billlc..lf;ll .. ll l ht nllc...ll ,,nd T ll m 1.1h. n.tl .. 
TE'< htwln)\1 ft·<hnt>h g~ 

•HNtron Bt'.llll lnw<t<>r Te,hnt>l<lRY Rt•,umhtn.lnl 0 \ Tnhtwl,•gv 
Elt•t tr1..Hl BP.tm (\,~t lnjt•l taPn Au.d~r.1tor Btnptut.t"'"'tng T , .. , hn(1h1g)i 
Tt"thnoh'~Y Bn,m.lh n.,J .. lt.·l hnt'l<'gv 

•tll't.tron l::h ... ln1 Short-lt·m1 Lru·rg\' Ct"ncrJtwn B,l,~t·n-:,c..lr T,·~.hn,,J,,);, · 
Sub~vst~m Tt·lhnll(C)~n Tt·thnttiUg\ hH . 1itnutJdUit:l' .• nJ n.~ .. t·mm.ltll'l1 

'[i!'drnn B,•,llll Potnltn" .1nJ Ct>nlrnl ~vsll'm t>t fn "SubstJt'Kl' 
Tcthm,Jngy ·pllm,\rv 1\H\'t' l S\-..h-11\ IL~hthl(,lJ.;\ 

•[ll'ltnln Bt.'JOl Prop(1~.lt11..1n T('rhnolo~v II ,,,/,,11.,t 1,.",... '(•f'IClf1, l '', u 
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