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U.S. MISSILE DEFENSE  PROGRAMS by Michacl OHarlon

p 'e 2000 presidential campaign, and one of the most difficultissues in current U.S. diplomcy. 1t may also be the frst security matter that the next American president needs to face, given the timeline on which the existing Pentagon national missile defense program has been placed and the need to
Gevermine how i b soconclod withth 1972 114 Fusds At Ballstc Mkl Treay: which proently bans any such nationwide defnses,
‘This essay reviews the state of various U.S. programs, including thos missiles, and national missile defense (NMD) against threats to the American homeland, with considerable focus on the implications of missile defense for the East Asian theater. It concludes with several observations,
informed parly by the China Japan. U.S. discussion i Tokyo o June 24-25, 2000 sponsored by the Nauius et and Do Natons University at which 1 was a participant.
THE STATE OF THEATER MISSILE DEFENSES
ar, the United States has significantly improved its only existing triot trach Staringn 2001, the Pntagon s to deloy & furtherimproved version of the Patit That i late then ity reminder of the difficulty of

eltiely slmple Tnissile dofonse systems- but the new Pariot isLkly o work with high effectveness. It il v T ability to |denuiy athsads st il ot b ot Ty an enemys ussof stple decoys o the breakur, of a missle's body Guring airmospheric reeniry (as early inages of Patiot were in Desert Sorm. It il aso possess a new "ht 1o i ercep

oo Tt achiowet  compltly aueeecsil o 1 ery 1095, Wherass th oisting Patot syt known a5 PAC.. con fon a2 it Fdhus of 5o 1010 15 Elomers. h mew PAC.3 1l 1e vt sverage. The PACS mtercopor b 1s vt <o comsinodroda Fof haming o o a et T s orunee 160 Sl thractors for v Sterng i tho Al phases of
Intercept (sl Patrots have s for sieerng and blast fragmentation warbeads). (1
The bentagon_s also contnaing 0 dovelo a low alitude theater dofense ased on Navy “Aogs-las" hipsthat uses a moliie form o th Standard antiairrat misile. Known simply asthe Navy area dfense system, it s designed to have a coverage 20ne somevwhat larger than that of the Patrio PAC-3. Recent tets to valdate the capabiltie of the ystem's individuals
components-the missile and the ship radars--have been successful. (2) The Navy hopes to deploy this system by 2003 and to install it on at least 40 ships.
Less advanced are other programs designed to provide defense against theater missiles over regions of a few hundred kilometers' width—a much more difficult task than lower-tier local defense, but also one that must be mastered if one is to protect large regions affordably. The ke programs are known as THAAD (for Theater High- Altitude Area Defense) and the Navy
‘Theater Wide system (or NTW). They have often been in the news because of their testing difficulties. However, THAAD's problems were more the result of shoddy workmanship than the viability of the hit-to-kil concept. (3) In any event, THAAD finally scored a direct hit during a test in June of 1999 and another hit in August of that year. The interceptions, using THAAD's

infared ssekerto g the misile’ inal approsch,occurred ot 2 much bigher it and greater distance from bec than Patriot s capabl f. (4) Whichever oftheso rograms, THAAD or NTW, tarnsout t adance more rapicly s  be llded n 2007, the ot , only recently on the ropes after ix streight test falures,
have been talking about speeding the program up in light of their pair of successes in 1999,
Afoal pnssl.b\e mn systan i theairbor aser program (ABL), which would weskenan offesiv rockat's uter surce, cousing o uptre whil buring. Inother ward, it woud destroy the misile i s boost phase, Inthery it coud work agenstany mislle, meclun-range of ang:range it  boostphase long snough o ivethe ABL e to shoot ot .
ould work s follows Two airratl cach carmying a aser capable offiring 20 shots before returming b the o 0 chenica ful, would operas nea he kel uach poats o enemy isslles and aliovsth clouds ot sbout 40000 Tt attude. I pinipe it could be deployable by e on o the dscads o wsllor af st o the Pentagon hopes
Speclﬁce.lly, " s s supposed b ight65ted 1 2005, and 1 ht et ful to enter into engineering . and development the nostyear: el operating capablly would be 1 2007 and th fll capabily of seven aifcraft would b avilable n 2000, The ABL program schedul scems kly toslip, however, iven th fact hat high-powered lsers re a
fundamentalynew 9o oftechnolgy The program tially in the stage today, a by the Pntagor'sdivectr foraperaiana et and valuation Pilp Cyle and divecor ofdefanseressarch and engineering Hans Marl(5) Forexample, svn tiough progres has boan made n dealing withthe efatsof stmaspheric
laser bear for that turbulence), the Peatagon still does not have a suffcient laser of the size and weight needed to operate aboard an aircra.
i£and when the ABL s avalabl, i mould llkely Jave  capabilty aglnstany bllstc missie within  ange of several hundred lometors. That wouldgiv this system the same advaniage that iher boos-phase defonses would hae i not thratening the Russian or Chinese deterrent. However, i ot clear f countermeasure,such s reflctiv contings on offensive missle
bodies,could defot such o aser. And sg! itis not yet clear that the :n ABL wil prove workable within the next decade.(6) For that reason, while vigorous research and development of the q sense, itis n option for NMD in the remainder of this paper.(7)
CLINTON ADMINISTRATION NMD PROGRAM
1057 he Cinton fecided to commit alghtnational i othr words,  system capable of defending U, tertory aaint long-sango it ired fromdifrent coninnts ather than defending doploye S orcs o ales agunst shortfango and modiumange missles launched fom nearby ocations.
The Claon adminstatonitendsd forth .S, NMD sstem to e based aa singl i in Noth Daota ar ‘Alaska, and to maie ot ast a provisioal & out whther todeploy the sysem n 200, Ioriginally oped o bave sucha defersesystem deplaye by 2003, but o recoqized thal rlest practical data for initial deployment would be 2005. That date was
itself subsequently pushed back, to i August, 2000 . The Clinton initial pabiltyfor 2006 mlghl be enough to shoot down as many as a few warheads, perha))s " o e, The administration hopes to have doployed a 100 .mmepms by 2007 or 2008 that could shoot down tens of warheads from North

Kore s capaity would b formod “C1» Howewer, he sysom would only e sl 0 intereept  fo warheads fom o Midclo ast, sinco 1 radar coverage in tht Grocton i 6 b fr Ioss Comprohensiv, and S the erceptor misilosare 0 b pased i Alaka,a ong ways away from th tejoctores of Midoast missles ime at East Coast . More thorough

coverage against Mideast threats would come with the so- called C2 and C3 capabilities, including additional sensors as wel as interceptor missiles based in North Dakota to complement those in Alaska.

‘The immedite polica Iineago of e Clnton Admiistratin's tategc defense plans date o he Republcan takeoer of Congres. True L el 1991 Contactwith Amerca heypruceeded o it  deense auhorization bill mandating  national missle defense by 2003, presiden Clton vetoe th billbut hen sought 0 copt th ssue fom the Republcans. The

Clinton Administration devised its *3-+3" program for developing a system over three years and deciding in 2000 whether to deploy the system over the following three years. To make the program more realistic, the Pentagon's May 1997 Quadrennial Defense Review added an additional $2.3 billion to it, doubling planned costs over the six-vear peri

Support fof NMD bulli up more stear in 1056, when both Iran and North Korea surprsel th intellgence community withmisls tests that showed apid progress i thlr respective misshs programs. 1£an tested the Shaha 3, with a range of some 1,300 Kiometers, and continyel t Gevelop the Shahah 4 withan sstimated range of a leask 2,000 Kilometers. North Kore

tested the Tacpo Dong 1 witha rango of some 2000 klometers. The Taspo Dong 11  hre-stago rcke. 3 intcontinental balsti issis sin standard rocket{uel and materals mustbe s frst b stages worked successuly bforethe Llurd fald (afer having succsstlly eparata from the second stage), Theoveral accomplshmont was nonetcless Surprising and

disconcerting to US. intelligence. North Korea als aepo Dong as large and with 06,000 ki Arange of 4,00 put the Aleutian Islands within reach; a range of 6,000 kilometers would put most of Alaska and the small western islands of Hawail at risk.(10) The Taepo Dong 2 might even
able to deiver a rulear sized payload to part of the coninental United States If North Korea can succesd in adding a workabls i ago o/t a5 fact o with the Toop Dong 11 1990 (11) However, the tochnicalchallenges 1o making the Taubo Dong 2 work. and 1 bulng sl en0ugh nuclor warbead (o 1 op I, 6 slgmﬁcam

Sinco 1999, the Chnton Admimittaion has It alloeted money in s future years dofonse program fo doploy NMD. 1t added $6.6 bilion i s defonse pla for fhe ears 2000 through 2005 or tht purpose (mling for a grand total o $10.5 illon for NMD over tha period, ncuding rosearch and dovelopment costs a5 well (13 Estimted toalacquisiton costs have

since risen to $12.7 billion through 2005 (13) - and to a grand totel of around $20 billion (in constant 2000 dollars) including costs before and after the 2000-2005 period.(14) Even if costs increase by 50 percent in the end, as is normal for high- technology weaponry, they would hardly be enormous by comparison with Pentagon fighter, submarine, and destroyer programs

expected to run into the several tens of billions each. Nonetheless, they would be significant for a Pentagon that already needs to spend at least $20 billion a year more on weapons in the years ahead, due to the growing age of equipment purchased in large amounts in the Reagan years.(15) Even in an era of surpluses, such large defense spending increases may not prove

procical a5 avidanced by the modest aounts of ey bth Govena Bush and Vi President Gare promised for the Pemavan daring the 2000 presdential campaign, S0 while missils dafense may not b nordintel expensie in an absoute sense, ey aro na chesp siher, and the Pantagon wil llkely face real opportunity costs in any decision to deploy them.

In addition to the interceptor missiles, plans call for  new "x-band" radar (with relatively high f and thus relative s well as upgrades to various U d the hem. lan i dooried "C1- by the Pentagan
Th €2 capablty wonld feain 100 depioyed imterceptor missles b ac throe more xband radars, miercopio misslo \lpgrzdes, and exnanded commumcatmns hastractro 0 shore data be!ween orious sensors I mlqht oo medeth advanced space hased 1n(med survell.lance (SBIRS- Low satell.\l,e  constallaton to th ground-based radrs used with he C1 capabily,
The basic goel would be to make the system more robust against Mideast threats, considered likely around 2010 (p m), and to precise imaging of 1$5 billion for radar and communications

upgrades plus another $10 billion for & satellte constellation known as SBIRS-Low (that i, space-based infrared sensor, low e (1)
o C1 an G2 sytems wonld fll within ABM Treaty quidlings allowin as many a5 100 ons Tange torceptors 0 b hased a  single st However, they would volte tho ABM Treay i s currot form, ince tha featy does ot prmitaterrtoial defons of any kind o iz Tho singl hase of interceptorsis supposed fo defend ony the naton'scapital o an CBM missile
field. The ABM Treaty would need to be revised or abandoned to permit deployment of the proposed NMD system.(17)
ARE DEVELOPMENT SCHEDULES REALISTIC?
Is the Clini plan sound, in light of from Pentagon officils thatts NMD program s *ambiious.* isky.”and paaps oven rushed?
It seems likely th day, hit-to-kill technology against tifiable incoming reentry vehicle flying a clear trajectory will work. Successful tests of the Patriot PAC-3, THAAD, and the national missile defense system were conducted in 1999—a notable accomplishment even if the NMD test was somewhat jury-rigged and somewhat lucky. An NMD test failure occurred in
Jonaary 2000 whon frarod sensorsan the Kl vehice ot ot target in the last few seconds before anticipated intercept, St ac et wate drople st n th K1 il sesors iocked 1 e of cooan o th sentor an his preventd 1 rom reaching the low temperatures necessary for operation. However, such problems are to be expected in high-
technology development programs, and o not suggest that the technology itself is unworkable—at loast against a simple threat.(18)

lowever, the 2005 schedule has now been proven to be unrealistic, and even the new target date of 2006 will be difficult to meet. The actual booster to be used in the system will not be tested for the first time until 2001, and a production-qualiy version of that booster not before 2003. As noted, only 3 of 19 scheduled intercept attempts were completed before the deployment
decson was reached; o ofthose faled, meaning that oter tests wil hvo o accumphsl\ ‘much of what they were supposed to. Moreover, even the total number of fliht tests planned is modest for a major missile system; although the MX was tested only 19 times in the R&D phase, all other major strategic missile programs were each tested at least 25 times, the Tomahawk
cruise missile was tested 74 times, and th wen its mission and an advanced radar— was tested 114 times.(19) Technologically speaking, this program is rushed, probably imprudently
Nor s there any sgh of t heing 1ess rshec s tte goss on. b carly 2000, the Pentagon's director of operationa est and evaluation, Pillp Coyie, prediced tha he current missile donse dovelopmont schedule will B hold. Doscriping the deployment a possile even by 2006 s quite ambiious, even thogh i reflects the econd postponement of th system' ntial
operating capability. (20

‘THE DECOY QUESTION

even greater challenge, and one that will not be easily solved by a simple scheduling change in the NMD program, is to discriminate advanced countermeasures from actual warheads. This may not always be easy even within the atmosphere, but it is particularly difficult in the d have to work.(21) In such
Togions of outa space, i esistancs will ot ave e a chanco toseparet autth gensralyghterdecoys from the havie worhands (s t would be abl o dofor the Petriotand other TMD systms wich apetats witinthe atmosphre)(22) n oter pecs,aven extremely light decoys would ﬂy Lhe e rjecioty as irde warhioats, 5 speed could ol b need 4 dstnguisth
the real from the fake, To mimic the infrared heat signature of a warhead, thereby fooling sensors that measure temperature, decoys could be equipped with small heat generators, perhaps weighing only a pound. To fool redars or imaging Infrared sensors, be p balloons that would meke it impossible to see their

interors(53) Decoys coud s b spun by small motors 5o that 1 baloons surtounding them roated a th same spoel o Foal warhoads, n ase 1 Gefonses adar was senciive smovgh 0 pck 4p Such moton.

Such countermeasures would doom a national missile defense of the type now under consideration and development in the United States. Although the Ballstic Missile Defonse Organization claims to know how to deal with decoys, its argument is unpersuasive for those that would have the characteristics mentioned above. For example, it cites radars that can resolve the.
detals ofan oectsshape and the polrzation of i radar return.(24) But suc radrsare phyiclyincapabl ofteling aradr-efective balloon enclosing aspnning varhead rom ane contiing  spning deco sine both objcts would gveth same radar reurns. They ould ls doom othr exoamospheic nercepors s a he Navy Theate Wide system, whether
apersted n an NMD or & TMD mode:

o mews 1 no enry blosk. T o el 0 dovelop o dcoy technology,incluing tho mean space. After all, the v i ot devlop MIRY tchnolo 1 seed vashesds intil they had had long-range ICBMs missiles for a decade or so. (MIRV technology is more complex than
decny Tochnology, bu there are important parallels,) Defendersof the Clnton Adminisration's ystem ofton noie that Britan had loping balli its so-called ot Sstom, designel 1 hel warheads pentrate an endoatmosphoric of terminaldefonse, was o more complo than what
North Kore, Iran, I, o some otber counry would nsd todafet the planned U.S.sytam. Stinple Goutys % jus e 1 Guter space or 0re Compen decoys are needed to mimic heavy warheads within the Earth's almnsp)\ers Unorunately o Ditod et 15 ot Space whers el sysiem wou have s dtect, dsorminate, sad deszoy cnerny missle

warhea

That s, it s onethelos not enirely il 0 dvelop decoys that Itis hard for a opisicated ooutry, but nor s cay-—and it may take  counrysuch s North Korea uit  while o perfet he needed countermesues. Speciclly i s kely 1o reqre some relistic fght esting to make such decoys work,and  state
without the resources or diplomatic space to test very much may not succeed in any limited period of time.(26) Although countermeasures would be unnecessary for an aitack using many bomblets filled with chemical or biological agents, be than those with Chemical weapons are intrinsically less lothal than nuclear or
Riologieal agents. Biological agonts e mostJethal when distibuto over  wide area by  devics ke & crop duster. They als tand £ be mcst efctive when Lh targeted counry does Rot realiza I has heen aitacked wit bialogica agents et begin to show symptoms of disease, at which point it would already be too late to treat most of them effectively. Balistic
‘missiles are therefore less than ideal means of delivering such agents.(27)

Allin all, 2 light nationwide defense based on exoatmospheric missiles will have serious limitations. But it may still provide some capability against the type of threat a North Korea or Iran could develop technology to such states, which
the S, ntellgence community learsthey might  ac d.(28) s provdesth advantage of providing some type of delense capablty against both Mideastrn and Korean threas, and th polical relabiley and physical securiy of bemg Sased on .ol o these restons. h Clnton Admisraton's plan o build such a defense i not without meri-even if s
scusivo olance on this systam, andits preferencs o ush o il it n Alsk,are probably mistak

To make e wuqher for an enemy to defeat NMD with fairly simple countermeasures, the United States could develop interceptor missiles for boostphase defense. They would be relatively small but extremely fast-burn rockets that would be fired very quickly after an enemy launch was detected, catching up with the enemy ICBM while it was stllin its burn or boost
‘phase within the atmosphere.(29) At that point, the enemy ICBM—essentially a large, full gas tank—would be highly vulnerable and easy to see. It would not be trivial to hit, since it would be accelerating, making its trajectory hard to predict. But a fast interceptor missile with high acceleration could overcome that challenge.
‘While still burning, an ICBM would also not have had the chance to dispense decoys of countermeasures, since they would not yet be up to the speeds needed for intercontinental trajectories, and would be rapidly slowed down f released within the atmosphere in any case. While an advanced enemy could build fast-burn ICBMSs to counter such a defense system, these types of
B aro mch hander todevelop than curent missilesovned b th Hkes of NorthKorea Irag, and Iran (G0)
ne drawback to the boost-phase defense concept s that, by hitting the rocket rather than the (nuclear) warhead, it would not necessarily destroy the latter. The warhead could then most likely, at materal where i landed. However, sinco the tockat would hve been hi before completing s baoet hse,
the warhead would almost cenamly o hae enough spee o reachcensely populate pars of North Americ, and would most kel land b actc waters o the tundra of Alska o Canada. Whie ot o il chances e o ot anyone would be killed as a result, and chances are almost zero that any appreciable number of individuals would lose their lives. By
standards of nuclear war, that would be a very good ot
Sith dutens sytoms coud b duployo noa the Koresn périnsla, Mddle Eat an other potential troube sots providd appropriate bsing on land orat soa was availabe. Bocauso the U, ntllignco community considors o potentia North Korean thoat most imminent— judgment e b s 1996 Tacpo Dong lunch—tho boost. phso concept would most Hkely
be based in Northeast Asia initially, either on barges in the Sea of Japan or on land in the eneral vicinity of Vladivostok, Russia. Deployments focused on the Middle East could follow, perhaps in 2010 or thereafter (though there is some chance that they might be considered sooner, depending on the evolution of the Iranian and Iragi intermediate-range missile threats to
Europe).
Given the size of Iran, defending against a missile launch by that country would require two boost-phase interceptor bases. One would be north of Iran—in the Caspian Sea, Turkmenistan, or possibly Kezakhstan or Uzbekistan. Such basing could be tough to arrange, meaning that boost-phase defense against Iran may not work, or may require airborne interceptors that would
e usabl olyfhe Unied States it established alr superioity as art o  majr miltary peraton. The othe base would b below Iran, i the Persan Gul, S of Oman. o posily Oma, Saudi Arai, o the Unte Arab Emirats. Iraq il might be defended aglns b a base i ester Turke, whiccould ls defnd th Unlted Sates (and arge pars of Europe)
against launches fro in parts of I
i imied googeaphic cope o boos phas defenses o a once ane of the oncept' geatet strengths and ls s reatest weakness Basing adofense on foregn teritory, specially tha of  nonally, wouldrase questions about s dependabily n wartime, Lt based bost phase systems in artcular would be diffiult o move if ow hreas developed. Sebased
boostphase systams would no be pesi edanst missio rom all potentialteats, Since mot ll are noar iermaonalor ioncy waters. But missles launched rom he miero of aarge Country uch as Russa o China coukd nok o ntorcopted with boostphase defonses. meking kel that Mosebw and Bofing would find such a defonse ystom Ioss threstering tan the
current Clnton syste
Such a boost-ph particularly against North Korean or Iraqi threats—quite possibly on roughly the time horizon of the Clinton administration's planned C1 capability, and almost certainly as fast as the C2 system could be fielded. It would require a new interceptor of extremely high speed, but that would be the main technical
challenge, and a fairly sua.qmmrwam f s\gmﬁcanl) one at that. Missiles like the Trident Il or D5 missile were built within a decade, and this boost:phase missile likely could be as well (though the challenges would admittedly be different in its case, relating more to speed than to precise guidance).(32) In fact, even in the early 19805 a major U.S. defense contractor was
proposing a missile that could reach ICBM-range speeds of 7 kilometers per second in just 50 seconds of boosting, in contrast to boost times of 70 to 100 seconds commonly foreseen for the slightly- faster boost-phase interceptors.(33)
boostphase defense would not reqire a sophisticted sensor nebworkon. par with wha s reqse fr the Clnton adminstration'sprogram. 1 ac, s ma nfrareseeker would have such  httarget.to home o that it could se relatvly inxpensiv,simpl,shotwavelngth devices ather than the longvavelength IR seker needed o the exoatmospheric nerceptor
ystem (to say nothing of the long-range radars needed by the latter system).(34)
Nor would  boost phase detonsa 1ely b &5 expensive 2 the current NMID prograin now in the works. The rockets would probably be more expensive than those envisioned foFthe Clinton administraton' planed system (bout $18 milon apiece, accarding 0 the lates estimatesof the Congressional Budget Offce). But they would probably nobe on a par wih the most
expensive ICBMs and SLBMSs ever built, which are much larger systems. (The MX, for example, cost more than $100 million per copy, or about six times the cost of an interceptor in the planned administration system).(33) But the rest of the NMD technology—which accounts for about two-thirds of the costs of the administration's C1 proposal, and three-fourths of the cost of
3 (36)—would be far simpler for boost:phase defense
‘This boost-phase defense concept would also require modifications to the ABM Treaty. But it seems likely that i the end, such modifications should be less troubling to Moscow (and Befjing) than the planned system, since the defense would not work against missiles launched from the interior of Asia. It could in theory be reconfigured to work against a missile after it had left
the atmosphere, but that would require better sensors as well as tosting.(37) Barges would also have a hard time avoiding attack by cruise missile or submarine if deployed near a large, military advanced couintry. Russian President Vladinir Putin appears to agree with these arguments, if his proposals shortly after his June, 2000 Moscow summit with President Clinton are a
fair and sincere indication. However, as of this writing it is too soon to judge his true views on the subject, given the sketchiness with which he initially proposed them. (38)
‘The coverage zone of the boost-phase defense would be about 1,000 kilometers beyond the location of the interceptor missile base, since the interceptors would have only two to three minutes to make their intercepts. (They might be launched a minute or minute and a half after the enemy ICBM was fired, and would accelerate for 70 to 100 seconds before cruising at roughly 8
o kilometers por second thercafer).(39) Missiles launched from centrl, wostern, and southern China o most o Russiaand headed ove the North Pole would thus bo beyond the angeofnterceptorsbased near the Korean peninsula, inco the ICBMS would have complted thir bost phaso before interceptors could reach them. In heory these boost phase dfenses

could be used to shoot down Chinese shorter- range missiles headed at Talwan or Japan. But they would be very expensive devices to use in such missions, and would almost certainly not be produced or deployed in sufficient numbers to constitute a serious counter to a PRC missile force numbering in the several hundreds of weapons. In addition, while they might work in a
THD mode against intermedist-range missils,they would not wrk agaist short range missles WHch haso o mes fr 100 Shot 0 allo ocet phase erceptors  each her whi chy ar Sl buring

MORE AMBITIOUS NATIONAL MISSILE DEFENSE CONCE
Totrec s Heker” naionwnde defene th concdered sbove, th Unitd States cod ither simply increase the numbers of interceptors and radars and other components of the systems proposed above, or consider hes. Three ideas  here: an expansion of the Clinton plan, perhaps even beyond the C3 capability” now
envisioned by the for 2011 or s0; a mid: Na with Aegis radars and the Navy Theater Wide interceptor; and the Bush Administration's *GPALS" concept of the early 1990s.

avy

None of these concepts makes sense today. By likely provoking strong counterreactions in Moscow, Beljing, and elsewhere, they could worsen nuclear security rather than help it, and lead to a proliferation of countermeasures technology that would likely negate the benefits of mid- course defense systems (like that planned by the Clinton administration) even against countries
Iike North Korea that may not be able to develop and deploy countermeasures themselves in the near to medium-term future.

AN EXPANDED FORM OF THE CURRENT NMD SYSTEM

As one p , the Clint gt expend urrent 1. lan o NMD trthior, For examplthe Unte Statescoud doplo et defunss s both North Dot and Aleks indingup wih ot of 250 ntrcoptr mieles, s well s e advanced sl rscking adas o 15, alled teriay.Sting up b uercepor sl

sites in this way is often described as the “C3" option or capability and envisioned for deployment by 2011 by the Pentagon.(40) It might cost $10 billion more than the C2 option, roughly speaking—for a total of about $50 billion in acquisition costs, all tol

TFconcomed abaut th s based bishe s ot e United States might 190 a0 o ot ofomaes ases o apaciol,Aoeatod Ships aong oo coas o o1 af o & A donom ks Even 4 Oxpanded 1 . of St Frthr n tat was. ol ot ocossaly oo 0 fcrease the b of assoiatd ntrcepto issies— though it would eod e

southward facing radrs.

NAVY AFGIS SYSTEMS

‘The Navy Theater Wide defense system would use the Aegis radar deployed on about 60 U.S. Navy cruisers and destroyers s its engagement radar, and use  modified form of the Standerd Missile as its interceptor, with a hit-to- kill inal stage atop it

Of all th current U.S. theater missile defense (TMD) programs, the navy theater wide systom s the only one that rises any ABM Treaty compliance issues-—and that has any real potential ABM capabilty. The treaty permitsal theater missile defenses without resticton, but does not clarly define the demarcation point between theater and strategic missile defonses. In

1997, the United States and Russia reached an accord that defined as usin  speeds of 3 kilometers per second, and that are not tested against incoming warheads with speeds greater than 5 kilometers per second or ranges greater than 3,500 kilometers, The demarcation agreement has not been ratified by the Senate, and

‘probably will not be— but it may wind up having some ‘policy in any case, at least t (TW progra is to stay below the two latter thresholds, but its interceptor has a maximum speed greater than 3 kilometers per second—in fact, greater than 4 kilometers per second— making its status somewhat ambiguous.(42) As Ted Postol points out, its

Specd s sulficion o raiss conerns that. i ted n with advanced sensors, Coul have some national mlsslle defense capability.(43) It would in effect have an NMD capability for defending U.S. allies in East Asia or, in most cases Europe, from potential foes in North Korea or the Middle East, respectively

Seeingthis NMD potanil a3 a vitue, L 1999 a roup convned by th Horitage Foundatin proposed us quipped cuisers toform  natonvid defonsa capabilty. It woul, i el oy, hevo been & nearterm way to provide elatively thick” nationwidedefanso relatvaly inexpensivel. (Heritage had bee propasing silar deas nlss dotaltnce oughly 1096,
Commistion advocated uying abou 630 nerceptors o depoy on 23 cruisers (mors than hlf o e o presumably be in U.S. ports or coastel waters at any time, given normal Navy ship rotation schedules), as well as possibly a barge in the Great Lakes or a site in North Dakota. These interceptors would be tested against long-range missile warhea

Sure thoy would work aganat such high 5eod (hoats. Ther radar sy5tems wou b ternked withaihr sonsors SuCh s lago aarty-warming racars and stelies nchudin she SBIRS.Low (ormerly Brlliant Eyes) systom. The HoRtag grou pot ou a astmate of eme 85 bilion for thissystam (1)

The Pentagon's Ballistic Missile Defense Organization did not agree with the Heritage cost analyss, later estimating a totel cost of $16 billion to $19 billon for the system. That included the costs of dedicated ships (since defenses could be badly needed in wartime—when most Navy Aegis warships could be deployed), as well as upgraded missiles with enough range,

maneuverability, and nuclear hardness to provide reliable nationwide defense. (The Pentagon claimed that the planned NTW missiles would not do the NMD job adequately.)(45) However, the Pentagon did concede that a Navy Theater-Wide system might do a good job of complementing a ground-based system by covering coastal areas better than ground sites in Alaska or

North Dakota could, and simply by providng additioal radarsand nteptors46)

GLOBAL PROTECTION AGAINST LIMITED STRIKES

Another large national missile defense was President George Bush's proposed Global Protection Against Limited Strikes (GPALS) system. That design included 1 based *brilliant  that tercept outgoing ICBMs early in their flight (ideally in boost phase) as well as 750 ground-based interceptors at a total of six sites. Depending on how an enemy
iacked, ueh  dofnse might b capableof 400 dovn 100t 200 warheads with . eakago: of no more ha sevetl wathesds GO0 vt A defos o s s coud b noode 0 defend gt ogs Russion Inanch hat miaved 1t worheats on o g soloarin o ¥R gven ICOM R
GPALS would be very expensive, perhaps approaching $100 billion.(47) Given its dependence on interceptors that would work in the exoatmospheric, or mid-course, phase of an enemy missile’s flight, it would also run the same risks of being virtually useless against a missile force armed with good that a much smaller, cheaper system such as the Clinton

Administration's would face. Finally, its space-based elements might not be available as quickly as the above two systerns.
POLITICAL AND POLICY ASSESSMENT
‘The above is a briefing on the state of U.S. missile defense programs, in which I have attempted to describe the technologies and the political debates without interjecting many personal opinions or policy preferences. But I would like to add several subjective views at this point, most of which I expressed in Tokyo during the trilateral meetings at U, University.
The cas for missils defans s a complicated one, bt in theand | suppo: both TMD and NMD: Howter, s ater program needs tobe handled e)mvmely carsfly, i iht of ossbl rpercussions for the .. Rusiarlationship,for thesafly and security of the Russan nucear dtarrt orthecohesioof NATO, and for th stablty of Est Asia, I done Carlessiy tis
posiletodeploy NMD i  wey that woud maksthe o, and the Unied iates, les sscure rathr than s secure. The llton I . featuring  in Alaska by 2007 or shortly thereafter with the potential to destroy up to a couple dozen enemy warheads, is neither very promising

[echnnlogma]ly nor ideal for U.S. relations with allies and neutral co

o planners, incuding mysof aro generalytuly Soncormod about the North Koroan missle threat. In partclar tho 100 or so Nodong misilos that could reach Japan would give Pyangyan s anly rlabl,rapid way o threaten tht counry Ina fturo crsis o confict, North Koroa might us that thrat inan attempe t cominco Tokyo nt o allow th Uritd States
Secrasto st japanese territory. This threat might work best if the missiles carried conventional warheads. If North Korea threatened to attack Japan with weapons of mass destruction, or went so far as actually to do so, it would be subject to U.S. retaliation with nuclear weapons—as well as a likely overthrow of the regime in Pyongyang, the arrest of its leaders, and
i il o5 war Chminals
Altenatively, in the course of a war provoked by North Korea in which the United States and South Korea had decided to overthrow the DPRK. regime, Pyongyang might even threaten Japen with missile carrying chemical or biologicel agent or a nuclear warhead (if it really hed a nuclear warhead small and robust enough to place on a missile—something that is unlikely but not
learly mpossibl for North Krs). A tha: poin. e lnders might ol thy ha il s Iose, e soch  hes s thle oy remaining B ofnagoting  peece tho Lt ham I pover (3t st n sy Of oxrse,  Narth Ko had i ICEM,conld s ity Heatanthe il Sttes, 1t cold i ko paniy e Unied St b threataing s als s

Bothofthese possibilities appear credible to most American defense planners. Many Chinese would admittedly reach a different conclusion about the seriousness of the risk. But having lost 28 soldiers to an Iraqi SCUD missile in the 191 Persian Gulf War, and having watched Israel be bombarded with SCUDs s well, Americans are highly concerned about this threat. We all
Bope fr the bes itenthe détente process now unolding i Korea, bt do nol considr it pudent o counton tha processsuceeedin. North Korea abeady s  misllecapabilty aainst St Korea and Japan, 5o e should proce 1o develop good T and depoy i EestAsiapromply. North Kore s develping an ICBN, 5o e 1o shoud deelop NND—though e
oy n0t 0 1o coploy it 2 QUi 45 now planned i th situation onthe pominela coninuss o mpro

a0 Sir itaaton, i my Jodgraen t 6 uncerstandable thak China ees It nesds & corai coercivaleverage over Talpe. Absent  real tvasion capabilty, missies provide China a promising means of gaining tht eversge, However, ke most Amricans 1 am aso unwiling t accept. that China, particulaly with s current syle of government, should have a
large military advantage against Taiwan. The United States has broader reasons to support Taiwan as well. It has an historical interest in the island's security, dating back half a century; were it to desert Taiwan now, that would have an impact on the credibility of its commitments around the world. The United States also has an interest in discouraging Taiwan from
developing nuclear weapons by limiting it feeling of insecurity.
‘This set of factors makes for a very complicated policy context. It does not argue against TMD for the United States. Washington cannot be expected to leave its forces vulnerable to Chinese attack if it does become involved in any future conflict in the regior
Washington shoud,howeter,use great caro i handing any trasfers of further TMD to Taivan. Linied:lower: ochnology defenses make more sense than Aegs destroyers, fr example One does not wish o embalden Tawan toac provocaivly by a o missl defonse sal tht makes it ool more secure than it rally I, and eads it 0 act with  feling of mpurity n s

delings it Chin. Such an rgument o estrant i TMD sales to Tawan will b nsly topreail i hi Unitod State, haweer, Ching keeps up s maor misslo bl near te st
Wha about NMD i the context of U.-China security relations? China's concern about even a hmited U.S.sysem is understandable, given the odestsze o s deterrent. Evn though I s always exercised restraint i ts force is a symbol of its great-po end a deterent o st resort agalns he remote possblty of
aggressve attack by a fosign power, st s any natual that Bting would not wish tolso this dterrrt. Thatsad,ane cannot axpect th Uritad Statas o lsave el Getonsless against North Koroan, Iranian,orragi missiles to snnsfy hose Chinceo concerns, whichhave less o do with Teling s rel seeurity worres han with perceptions f 1 nfernational st

‘e Americans, most of them Republican, would also ke a robust.defense against China if they could have it d aivan's security, around a quarter of the. ress and e delighted to have a perfect defense against the entirety of the PRC nuclear force, e At oo el

Tl concorn i inderstandable, ghen Chin'srequon threats against Tanwan, it Srong armed techmiues at iananimon and i et and s oceasonet pialthreets gainst e Uniiod Saies sl O he other and, sueh American saptions are imost surely utrealitic,given China's abiliy £ buld up s force develop mdcourse decoys, andif necessary consider
other means of delivering weapons of mass destruction against the U.S. homeland.

In the end, I believe the United States should build a light NMD. Preferably, the defense should emphasize boost- phase interceptors that would have i dest number of midcourse interceptors, like those now envisioned under the Clinton Administration proposal, might be considered as a way to handle accidental or
unauthorzed launchof at most few misies. But mideourse tetceporsshould not b heavl el upon sinc even  country Lk North Krea may be capableofdevloping decovs s cou deest thm

Given the improvemen nitarKorean rlations the desrabiltyof working aut anaccord with Rssi on NMD, an th need o consut frthr ih fiends and el bfore deploying dfons, | favor delaying any NMD deployment decision at least until 2002 and probably longer. I lso support most types of TMD, though the technical capebility of NTW to overcome
countermeasres pus s viabilty I some doub, and my curront preference 1 1o £ sell NTW &

s for China, t 5 only natural o expect i o modornize and increaso th size f its ong-range o arnsl somewhat. But my oxpectaton i hat Chinawou b wise o dovelo exoatmospharicdocogs, f defat both NTWY and e currenly lanned U.S. NMD systam i necesary, han o plan on dofeting those dfansessimpy hrough arge.scale saturatio atacks
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