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CERTIFIED MAIL - RESTRICTED DELIVERY - RETURN RECEIPT REQUESTED

This is in final response to your Freedom of Information Act (FOIA) request dated January 2,2008 for a
copy of information related to Microrobotic for Nonlethal Warfare.

Please reference Ms. Verlette L. Gatlin's letter to you dated January 2,2008, in which she informed you
that she was transferring your request to our office for review and direct release of a document that
originated at the Los Alamos National Laboratory.

I contacted the Los Alamos Site Office (LASO) who has oversight responsibility for the Los Alamos
National Laboratory (LANL). LASO forwarded the subject document to LANL for review and LANL
determined the document was totally releasable to you. It is enclosed in its entirety.

There are no fees chargeable to you.

If you have questions concerning the processing ofyour request, please contact Ms. Shirley L. Peterson at
(505) 845-6393 and reference Control Number FOIA 08-0l4-P.
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Microroboti\:i for Nonlethal Wirfare 

n. Type Effort. 

S&T,ACTD 

m. "Propoted by: 

1.05 Alamoli NlUlotW Labonuory 

IV. C:lpabllUy Souiht and POiIible Uses 
I 

We will ~cl~ a miQ'OC!ceD'ol\lcch~ica.l vth1cle to pcrfQ.r."'iU lntcllircnce gatherIog missIons 
and to dehvllT tiny qUIIlJ'lUtiDI of explosive or <:bemltal reagents lD VQ ble POints in 
weapon 5Y'~I, 

I 

V. Teelmical Desc:ripdall \ . e 
Prop m5. in til. develapJMnt ot mlcrcHlhoppbic teehnlquca for fa~eatloD of motora. 
pumps. flexors, BQC1 other IIctuaton, 8.i wl'D 8& chemical. i:J~.PfltiCIIIDd mcehBni~Ll 
S~D.Sors, bas sumulate4 much spcc:ulBlion aboue the KPPUCldOl1 of s.u~ d.vicc:s In warfare. 
One ~. of' ~ul.tion and reiearcb has dC31r with coostrucdon of lI~l - b!arly 
\Jndetcctabl~by dint of lIir.c - &alISO: Paclc8805 and Cholr lIlC In COHcqt!Dg inte1Ugcnce about 
troop mo'Vc=nta end other actlvitiu within enemy ~mtol)'. The-50 ;;Otih: Tobots could 
be dispensed by • Jo'W-obacrvablc UAV del could be inlCttO a,.d fro lime to time by ths: 
lame a.in:nfI. prDbably by using a laser on Ole tJAV il!Ui m~l.1]aLCd c er cube on the robot. 
A secoud arta of lpeculatian and n:aean:b bas deaJi with coaltructlon!ofmicro-robou 
CI1p&blc of'movlng themselves. Por an Int~lUlcDCC uduiOD, Ibe motilq rQbot would aYold the 
use at 1U'1 invasive alrtrJt, which might provoke an escalation Df the iltuarion. 

The mo~ intercstin~ role tor the motile robol il it! use as an antiJnat~cl wlapon. Each robot 
could. cartY only A un)' quantity of cxp'o!in or chemical and WD\11d ~ Unle tftreat to 
l'cnonnel. even if tile l'OOoLS 1)IdJy milfbncUDlled. Tht robots wOUld programmed to find. 
their way to wlnc:nblc eomponcnCI of mBC.hi=~ aDd. invoke. m ctiOD \Vim rni:Wnal 
coJllltcn.1.ft'~t, An underlylnS premise is that tnese deYl", could be manufac1Ur'ed in wac 
q~dt!a. fWd II.l10w COlt, much 'the way inaegr&Ul'1 clrcuhs SIC manu crored. toctay.lilSh 
probabiUry of missioa IUC=S: CQuid be ensufcd by redundancy - rebatE would be 
unleuhed in ,,.,mm. The eon~P' II naNl'll far nonlWlal wU'fare of ~ future, ..,. th~ target 
J, tl:Ic cncmy~ equipment - nOt ~II loldift. 

How fu in the futul'e il EhIs teohnololY Il\d what do we know ~"Y?;' mOlt bnportant 
co~~idcration. For the motile micraraliit is the musetics of Ir. l~om ·on. Frol11 scmtc . 
mUll~Bis of utilitY in (j()nf1ict. ,it ap.Jlii&IB that &be two moSt effecttV~ m .as of tr1Ivc] Ei'O flYlIlg 
.,4 J\lmp~n8' The IDcte:r G«rtUnly KOms blum at fU3t blulIb, \11ar Jump.Jlg l. Ii "!c"y ~b1 

~• option. rt bu barb ~efflci~ncy a.nd Sfcotd3. Hereis a summary 01 ~ncrgenc 
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!e conglderatioDI developed during aconference at the RAND COtpOnlDOl1 in ~cmhcr 1992. 

All a buelin.e dellsn, we 3S&Ume Il nclwleabl~ thin·rllzu (S-pm) liU\lum battery using an 
amorphous V20~ cathode 0,7 tp 1~ V) with a specific c:nt;r1Y of 444 WH •kr I, WO further 
allume amlcrovehicle weight of I ~rn and a battery wei&ht of 1/3 am. ~ough calclJlatigna 
indicate that a weU~t&igned air Yehlcle could hover wlffi apO\ller consumption of 30 mW. or 
fly I[ an IDlpeed of 7 m • sec-swith Il power conliumption of 4S mW. The bover e.ndW'8l1~ 
would therefore be 4.1 br and tho fligbt c~dunst\;e wO\lld be 3.2 he tor a. maximum ratlgt! of 
81 km. The air vehicle could fly 10 Jan and rerain 88% of j(s eJleflY for pt.l'fonnioJ the other 
taaks of ita miasion. AjumpiDg tnicrovchicIc: would n:q~ire 5 J to tm"ell lan. 50 It c:auld 
take a lieque~ of jumps [0 ex1:ulUstion in lOS kIn or jump 1okIn with 90lJb of irs energy 
rcmainins for other wks. 

'Ilte fuat ~haK of a dc\'cl~~t program would be a dcadlcd th§\aCal de$i~ .tudy for the 
. rnie:rovehicle.. The Stud)' would be directed toward COl1$O'\lCtiDJ a tot}pe WJth Il.tunllon 

10 irs eventUal ma.a. nlanuf&Ct\1tC usm, mlcroUtbosrapbic fabncauo t~bn1gues, The first 
phase would be consl'IUction of 8. prot0rn>e with attention to iel even a1 RUUS m!Duf~ture 
~ing It\\CtOlithogrephic fabrication techniques. The second phase W~Uld be coosauC:Uon and 
4om~nuiCRl1ot1 Df tbe prolO~e vehicit ana cBIl5ful meuurement of i ptrfo~ancc 
characterinics. The third pWI: would be design and development of aylcads for the 
mlerovehiclc, Whether th~y ore intelli2cm::e gathering IIpparatu; qr elec:trlcal, mechiUUeel. or 
chemical di&n1p1e%l of various sons. The fourth phuc would be integratiOIl ofone or more of 
the microroboliC 8YC~. 

'.
 
VL RSlkI luI! L1m1taUob.l
 

~c co,ncept ef I!licrorobots in nonlctllal warfare is exceeding1)r spc &\tivc. Althouab. . 
I'IUCI'Oblhol1'lphic teehD1ques haVe madt impreulva ?fOgRSS~ amy declcclrOme.CtwUcel 
Sytcems have been demonslrlced. No fundamental r.ol~ttfic: brule chlll!.l"C reqwrcd to 
~ nUcrorobotic:' anaUty. but myriad technical detal1& ~ay m~e i impnwucal. Th~ 
llbtial cffalt of the proposed proarw il 19 demonstrate a 11Ucrovebicl capal51c of e[Q'~LnI 
dis~ce. of "iplncanc:e in miUury cpera.tJOl1S, EVCQ it this talk II mpliSb~, it will Dot 
be immedi~ly clear thar. thele nbicfos can be manl:1f'acturcd cheaply ~or that l1:u,y can serve 
as an effective platfonn for micromunitiDDs necessary to the propo&edlant1m.ateri~l mIssion. 
Th~ cx~c nature of tbat missloQ is omitted in dU!I· proposal beuuse j, wilt be &haped by the 
padDm1&l1ce of the vcblcla. Howev«, it is re.asonablc (0 assume that the "vulnerableu 
points ohve~na IY5tems could be proteetul from ~",ai-.Sht forWltd pe:l~lrSQOn. The 
mtc:lUSCDce-glltberinS mission ia con!JiderabJy more difficult to thwan. 

VD. Preje<:t P=	 \ 

The preleltt prOl!osal i. far a J·ycar program (phases 1 and 2) culminating in a ptCItot}'Pe 
dDmOn5tr1tiOtl. To aid me planning proceu, we include projection ror "r follow..an 
intcsration and wCIDOni1ation progmn (Phase! 3 aod 4). Assuming au IO~obcr 1994- &Wt . 

•	 I 

Phase 1.	 'Ihccretir;a! dC&ign study for microvchlclCl. . ~ 
Carnplellon ~tobtr 1995. , 

Phase 2.	 Coc:msction iJ1d d~fl101'1&ntiot1 ofprotot)'Pc vewclc an m~mcnt of 
J)Orfonnancc ch:ttaclGrlstics. . 
Completion OcU)bor 1997. 

II 
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Phase 3. Design 8J1d development or payloD.d$ for the microvcbiclc. 

Completion OCtober 1995). 

Pha.st 4. Integration Of microrobotic system. 
Completion October 2000. 

VID. Project Canby F~1I1 Year 

Plwe I and 2: IJTolo~ Demonstration 
FY 199':' SlM 
"FY 19~: $2M 
FY 19S17: $3M' 

PaWl 3 mel 4: lntearation 
Fi 199B: S3M 
Py 1999: S3M 
Fi2000: S3M 

IX 0l1uSzation Point of Contact 

PrapMUnDti.c; 
DoD ProFanis Omce - Wl1tet IOt'ChneI. Dlftctor 
MSJiC513 
Lol Alamoa NaUon81 LaboratOl)'
Los Alamos. NM 87545 

(50S) 661·177~ 
(505) 66~-4$n (PAX) 

;..... 

Technical: 
Dr. lohndfl1e C, So1em 
Tbeomtical DJvision • MS B2.10 
Loa Alamos National Laborato(}'
Los Alamos New Mtxico 

Voice: (~05) t167·3156 
FAX: (50S) 156S-4(l3S 
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