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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 of your request, please contact Ms. Shirley L. Peterson at 
(505) 845-6393 and reference Control Number FOIA 08-014-P. 
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I 

We will ~cll?J> a miQ'OC!CCtromcch~ical Vthicle to pcrf0.r."T0.1lltclli ence gathering missions 
and to deliver uny quantitiDS of cxplcmvc or c:bemlcal reagents ID vu ble points in 
weapon ,y1ie=1. 

V. Technical Descripdan 

Propm;. in me develapmant ot mlcrcllr.hoppbic tcchnlquca for fa cat.Ion of motors. 
pumps. ficxon, m1Cl other ,ct\Jaton, u will as chemlcaI. i:J~llgttfltic1 md mcclumi~l.l 
s~nsors, bas sumulated much spcc:ulation abouc the a:ppl1c1don of s_u~ d1vicc:s In warrare. 
One ~• of ~ulation and re.iearch haa dealt with comtrucdon of ll~l - bear1y 
um:Setcctabl~ by dint of sir.c - &0nsor paclc-SO& and tholr \IIC 1n collcqtlag intelUgcncc about 
troop mo'Vtimnra and other actlvjtiu within enemy ~mtozy. The.so ;;atih: tobots could 
be dispensed by a Ja,.,.-obacrvablc UAV dd could be in1Cm>1a1ed fro ume to lime by ths: 
same a.in:nfl. probably by using a laser on the tJAV iind rnoduJ&Lcd c er cube on the robot. 
A second area or apeculat!an and n:aean:b bas dealt with con1tructlon1ofmicro-robots 
cap&blc of' moving themselves, For an lnt~lligcncc uduiOD, tbe motilq ?Qbot would avoid lhe 
use of lUl invasive alrtnut, which might provoke an escalation of the ilruarion. 

Toe mo~ intcrcstinj role !or the motile robol i1 it! use as an ant!Jnat~cl weapon. Each robot 
could carey only • uny quantity of exp1olin or tbcmical and wog1d ~ llnle mreat tO 
11cnonnel. even if tlle roooLS l)ad.Jy milfbncu011ed. Thi robOls would programmed to find. 
their way to wlnc:nblc eompan1nl1 of machine~ and. invoke • m ction wilh rni:wnal 
coUatcn.l eft'~t. An underlying premise is that tnese dcvl"5 could be manufac1\ll'ed in lar1c 
q~tlt!a1 iwd 11.t low cost, much 'lhc way inlegr&Uld clrcuhs me manu ctnred ,oo.ay. High 
probabillry of missica 1uc=s: could be ensutcd by redundancy- rcboti wculd be 
unleuhed in ,,.,mm. The eon~pc 11 naNS'll far nonlW\111 wU'fare of ~ future, 1H1 th~ target 
J, tl:lc enemy~ equipment - noi ~e ,oldiff. 

How f u in tbe future it Eh.ls teohnolosy 111\d what do we. know ioday? • most bnportanc 
COJHidcration. ior the motile micramliit is the mer1etic1 of lr. 1~om 'on, Fram scmtc . 
mu11fBis of utility in c-.onflict, ,it apJliilil1i that tbe two most effecttv~ m . es of travel Ei'O flywg 
-,d J\lmpjng, The la.ct« Gc:itrab1ly KOms blurn at f113t blu11b, 'b1ar JUmpang l1 11 "!C1 ~Ill 
option. rt bu both~ efflci~ncy a.nd sfco.tlb. Here is a summary 01 ~ncrgctic 
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@ 
con1Jderatio01 developed during a conference at the RAND CotpOJ11tion in ~cmocr 1992 
As a. buelin.e dellgn, we as&ume ll nclw-3eab1~ thin·t"llzu (S-µm) lithlum battery using an · 
amorphous V20! ~ode ~~ .? tp 1 ~ V) with a specific c:nt:rl}' of 444 WH • kr 1, Wo further 
~u~me amlcroveh.icle ~ctght _of l ~m and a baucry wei&ht of l/3 am. Jlough calc~lationa 
mdicote that a well-di::11gned 8ll' Yeb1cle could hover wlffi a po\ller consumption of 30 mW or 
fly ai: an IDlpeed of 7 m • sec·1 with II power comumption of 45 mW. The hover e.ndW'an~ 
would tbcref~rc be, 4.1 br and tho fligbt c~dunst1;e wcruld be 3.2 hr tor a. maximum I'1U:lge of 
81 km. ~e ~ ~chlclc ~ould_ fly 1~ 'Jan an_d retain 88% of jrs energy for pcrfonniilJ the other 
taaks of ua Iruasion: AJUmpmg trucrovchiclc: would n:q~ire 5 J to tm-vel l km. son c:auld 
take ~ ~eque~ of Jumps ro exl:umstion in 1 OS km or jump l O km Wlth 90,t, of its energy 
rcmainms for other tuks. 

. rnic:rovehicle.. The &tlld)' would be directed toward con$0'\I.CtinJ a tot}Pe wnh 11.tuntion 
Tlte fuat :e,hax of a dc,•cl~1mt program would be a dctaUcd th§\cical desiP.1 study for the 

10 irs evenrual ma.a, :n:ianuf.a.ctute using m!crolitbosrapbic fabncauo ti:cbn1gues, Toe first 
phase would be consll'Uction of a protocype with attention to ics even al nuus mmufecture 
~ing microlithogrephic fabrication techniques, The second phase w~uld be coosauc:cion and 
dom~nu;CR'tion of tbe pro10m,e vehicle anc1 c:an,ful meuu.rement of i ptrformancc 
characu,riuics. The third p!we would be design and development of aylca.ds"forthc 
mlerovehiclc, Whether th~y nre intel1i2cni::e gathering 11pparatus qr elec:trlcal, mechanieitl, or 
chemical di&n1pten of various sons. Toe tourth phuc would be incegratiOI1 of one or more of 
the microrobotic syc~. 

VL lUIJCI and LtmitaUob.1 

The concept ef mii:rcrobots in nonlctlial warfare is exceedingcy spc 11tive. Althouab. _ 
rnicrolilhoifaphic tcehmques have madt impreulva p>SRSS~ oruy de clcctrome.ctwric'1 
sytcems have been demon&lrlted. No fundamental r.01ei1tific break cha l!.l"C reqwrcd io 
make m!crorobotic:, a nallty. but myriad technical detail& may m.ite i impnwtical. The 
initial effozt of the proposed progrw i• Lo dc.monstratc II microvebicl ca1u1~lc of ~n:>r._,ine 
disW2ee1 of .-ignlflcanc:c, in military cpera.tJons. EvcQ U this wk 11 . mpllSb~, ll will not 
be immedi~ly clear that these -vebicfos can be manllf'acturcd cheaply ~or that uu,y can serve 
as an effective platfonn for micromunit:ions necessary to the propo&ediantlm.atericl mlssion. 
Th~ cx~c nature of tbat missloxi is omitted in tru!I · proposal beuuse j1 w.iU be &hapc.d by the 
padom-aance of the vcblcla. Howev«, ft is re.asonablc t~ assume that the "vul:ncrablc.,. 
points ohve~na ay,tcms could be protectul fmm ltT'tU_Sht forward pe~trsbon. The 
mtc:lllgcnce-g&tberine mission ia con!liderably more difficult to thwan. 

VII. Preje<:t PlfUi \ 

The: pre1e11t prop_osal ja far a 3-ycar progtam (P~ases 1 and~) cu1mina1:U!g in a pmtotype 
dcmon,tratio0. To aid fhc plannlng proces., we include proJtell~ for "r tollow..on 
integration and wcBDOniiadon progrun (Phases 3 lllld 4). Assui1ll11g an 1o~obcr 1994 &tart • 

• I 

Ph Me l • 'Ihccrctir;al de&ign study for microvchlclc,. i 
Carnplellon ~tober 1995, , 

Phase 2, coc:msction iilld d~mon&ntioti afprototypc vewclc an m~mcnt of 
1>1rf onnance ch:ttactGristics. · 
Completion Oc!Obor 1997. 
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Design 8J1d development or payloo.di for the microvcbicle, 
Completion October 1995). 

Pha.st 4, Integration ofmicrorobotic system. 
Completion October 2000. 

vm. Project Costhy F~lll Year 

Plwe l and 2: PToto~ Demonstration 
FY 199,:· SlM 
Fi 19~: $lM 
FY 19Sl7: S3M · 

Phws 3 and 4: lntearation 
Fi 199B: $3M 
PY 1999: S3M 
Fi2000: $3M 

IX orsamation Point of contact 

Praa;rammllti.c; 
OoD Pro,ranis Office 
Waltet ICirchner, Dllector 
MSJie513 
Loi Alamoa Na1ion8l Laboratoey 
Les Alamos, NM 8754S 

(505) 667-177' c,os, 66~-~n ('PAXJ 

Technical: 
Dr, Johndflle C, So1em 
Theomtical Division• MS B210 
Loa AJamoa National Laboratory 
Los Alamos New Msxico 

Voice: (~05) t,67-3156 
FAX: (SOS) 1565-4()55 
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