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Conventional Prompt Global Strike and Long-Range Ballistic Missiles

Summary

5

A © v avm -~
M o 2 — = O

c o

and Pentagon officials have
c weapons as a part of an ef
acks agaowm@anveamrtgiesmpd la rpp und

mbers of Congress
devel op hypersoni
ates to launch att

obalCPGtSwei akppmanlso 1l st er U. S. efforts to deter and
l owiUmg Steldt e s t evaaltutea ct'lh Fhgied bs Hagtr ttalreg esttsart of ot
ring a conflict.p€oadrehs RBR&GS menmsreh] ybastupr es
veral years. Recenntdmwge edfompts dtoridleovedopalbili
f
G

orts to develop extheawmel gafnstebypresoani ed we u

S weapawmg wawlsd itute for nuclear weapons, b u-
nvention aOf fciacpiaablisl ihtaiveesr,range e &y sthadvimsdtch ea 1 on g

“ni dhepability, with a small number of weapons d:
anal yst s, however, have raised concerns about t h

mi
ca
Sy

T A A o
O 00 0 0 0o -0 o

o
=

Mi
id
Th
Na
t h
r
o
r
r
0

Wh
we
Un
c o
W 0
up
t i
ar
ac
ar

inliseBse BN elise)

Jviee mber s

sinterpret the launch of a missile with conver
rry nuc lTehaer UweSa.p oDnesp.a r D @Pinst coofings adfearnisnb ¢ ¢ o f
stems that might proviadeget bae rUikiet edpStbatldg iwist

Air F

a

orce pmad sNeaedy phoge almet t hat would 1 ead t
ventional warhwregesbaohlhuhreiin@g) Btbhweg iAli s For ce an
Defense Advanced( RARBAmngh t P tao j hayeptegrllsibogneincc y

very vehicle that couldbadsepdolyabhikttmotdansftsi & «
res ulsdofs opolnchggr aame s earch continues 1into a Ve
y edde loinv earied a g e smH ;s tt dide0 Onied, Nta vy sought to d
ntional warheads on a -lsamaddhedi mbalrlbiasft iTa 1 ndie
ejected the requestelSi faamdtimegn,fotrhe hRentpa g
hypeagloindec vehicle, now known ascotuhled Al tern
pl o yreadn goen .midstsgi plreess e nt , it seems likely that
nt errammegdei amies s i1l es on Navy submarines, for wh
ssComgress may review otthptowmeponefohypoensofio
awading bombers, cruise missiles, and possibly

o B8 BT Mo B
o 0" 0o c

i
1
1
v
g
v
d
i

e Pe'nFtYa2ghb2nld get coaquasntess gniofmicdh@®mts eis in funding
vsy Conventional Prompt Strike WICPSH) wpaogfuamded
roughwiadeDQGIx count, received $278 million. The
ogram in FY2020bahdiFoY@2§)fiehegle tSdhdguest

nt iinnucirnega s es 1 n ffiindd,nygefadtvkSr dii Ehdemartd to t he

o gbreatmwe e n F Y2FOY22IQRthh s o s hlows t he growing priorit
ogram in the Pentagon and vtilmneg grhewipmrg girmtme rfeosrt
wdegl oyment .

e@ongrevstchwes budgaeq upersotnsp tf ogrl o b & theyspterriskoen i acn d
appmegrtmmgue sti snrPODonale for the mission, r e
ited States might havettaotatotfa ok wdhaemg atgs ap c®mrg
ul dl modn reomgsewd rldand or naval forces. It might
uld reduce U.S. reliance on nuclear weapons or
set stability and possiblya ilh.cSr.Atastethaechks.a me s k ¢
of Congress and officials in the Pent.
e pursuing hypersonic weapons, leading many tc
celerate its eeftfhoerrt sa ni na crceeslpeornastei,o noro fwhU. S . e f
ms race and crisis instability.

Congressional Research Service



Conventional Prompt Global Strike and Long-Range Ballistic Missiles

Content s

4 T A G o O A A o 0 - PP PP PPPPPPPRR 1
P ol 1 €y B0 il S L
Mi ssion and..Pr.o@rams. e 2

Ba € Kk g 00000 e e 3
The Prompt Global...St.r.i.ke..Mi.s.s.i.on....P.GS.B

Rationale for..t.he. . PGS.. . Mis.s.i.00.. 3

PGS and the U.S...St.r.a.t.e.gi.c..Caomma.n.d.... 6

Potential Tar get.s...fiour...t.he. .. P.GS. . Mi.s.s.i.ofn
Conventional Ballistic..Mi.s.s.i.l.es..and..t.tHe PGS Mi

Pl ans and. . . Pr.0 @ lia S e enems 10

Air Force. . .PRIio.gr.a. s oo e 10
The FABECON Y. e nee s 10
Reentry Vehicle Rese.aur.c.h...and...War.head?20ptions
1\ ST N Y TN 25 o T O o 5 4 - PP PP PRUPPPPPPPPPPPTN 13
The Conventiona.l..Stur.i.ke.. . Mi.s.s.i.l.e.......... 13
Hypersonic TeX)...\Mehi.c.l.e...( HLV. ... 15
AT € L@ hot e 16

Ar my Advanced Hy.pe.r.s.o.ni.c..Wea.pon.....l7

Na vy Prio.gI . dllS. i srrnr s 18
Reentry Vehi.cl.e...Res.e.ar.cho..... 18
Conventional Tr.i.de.nt...Mo.d.i.f.i.c.a.t.i.omn....20

Submalrammeched Convent.i.on.al.. . .Pr.omp.t..S.t2rli ke

| DI s T Qe A B U Vo A S A PP PPPP PP 23

FY2003 and. . EX 2,004 e 23

F oY 2 0.0 5 e e 2 4

FY2006 an.d. . . FX 2,00, e 24

F oY 2 0.0 8 25

F oY 2 0.0 0 e 27

F oY 2 0. 0 e 28

F oY 2 0. e 28

S 0 T 28

F oY 2 0.0 3 e e 29

F oY 2 0. e 30

F Y 2 0. S e 31

F oY 2 0. b e 31

| 7 O AP P PP PRTPPPTT 32

F Y 2 0. 8 32

F oY 2 0.0 0 e 33

F oY 2 0.2 0 e ee e e 34

F oY 2 0.2 L e 34

| ST VRS- G0 YO0 PPN GO0 o W0 £ O S - - S PP PP PPPPPPTRPPP 34

Assessing the Ra.t.d.onal.e.. . forn. . CPGS............. 34

The Need for .Pr.omp.t.. . Res.pons.e... 34

Evol ving..Rat . i.an.a.l e eeeeeeeeeena 35
The Potential for Misunde.r.s.t.andi.n.g..a.3C7PGS Mi s s

Mitigating..t.he . Ri.s.Ks. 38

Congressional Research Service



Conventional Prompt Global Strike and Long-Range Ballistic Missiles

Remainin g . .0 Col il lloS it eieeer e eeeeeeenni e eereeeninameeeees 39
Reviewing the. .. Al el ma .l V. S e 39
LansBdhsed Bal l..s.t.i.c....Mi.s.s.d.l.e. S, 40
Submalramrec he dMIBa d.il.li.&.8.d..Cooeviieenniiiii e 41
LonRgange Buomb.e r.S e 41
Tomahawk Cr uid.s.e...Mi.s. sl ]S 4 2
Hypersonic Cur.ui.s.e..Mi.s.s.d.l.e.s., 4 2
Scramjet Te.c.hnol. 0. @l € .S e 43
Ar ms Con t.Z.0. LSS S 4 4
Potential Threata...f.r.om..Ru.s.s.i.a...a.nd...Ch.i.4n6
Weighing the Bemnefit.ss..and. Ri.s.ks. ... 4 8
Contacts
Aut hor [ n.f 0. ma .l 0.l 50
AC kN o WI €0 g ime dhl. S et eeneaas 50

Congressional Research Service



Conventional Prompt Global Strike and Long-Range Ballistic Missiles

Introduction

Members of FKomtgagoens afafdi cials have placed a gr ow
to develop hypersonic weapons as a part of an ef
t atteesl aunch attacks against taypgentsomis,ouwaarpg dme
i ke abhhgkobgl lciasnt itcr anvi esls ifl acsdt,oelrmi tl hbannt loMas c Ipe ¥, or
ecodhdi.s interest is drivareby fbotlkomhenpewnaaive
ystems and concerns about falling behind Russie
echndTlhegi¥sited St at etse cihsn opluorgsiueisnbgh egstot dhkiesy p ur p
ystems that plmancetap hypkbabblbms ts pdmides r bekbooste
ystambd ,hypersonic cruise missil®s that would us

Policy Focus

report focuses’s pngmangl progmatmh¢e¢-oPdrtvagomp
enbnonal proniht sstedfifloeats hase helepalBhfeder way
e W. Buslhemdmistirmtt eale mmnin the use of conve
siram,gel st gi ke missions 1inNRBRh)eTBEDO1sNudlear
d for the integration of precision convent:
‘of f e "weap®Smsvlee al other Pentagon studies
AdministrationStadtseos ctad |ddveohop htehdlndapabi l
d the adhohbhd, wnt hndenventional war heads

n

The Obama Admini sNPKFR tailosno, eimmp htahsei zPeBdh 8teh,e nroonl e t h
ear systems cYuBdnptgdetersepper bThldeg reassur

PR indicated that conventioamhffeptoiweae pr o]

al securairtgy imrgec hihtadc ttthresse, capabilities c¢o

andedefwhidl et sedliding thescolerei by nntucdecag

€D A As

©nw o oc

e Trump AdmiNmicd tmat Posture Revifewddiondcredt addr
nventional weapons 1in U. S. hasc bchoanmmipgous t ur e, bt
prtorde¢ hel op mernatn goef plroencgi si on ,c ovn wchn tsiit gma If i waap
creases tisn bfuudngdestn gic¥eqlullei® thas al so supported a ]
rce/ Navy/ Army effort to devel emrdmwd 2d&Plsay hyr
r e oMiecrh,a el @mid®&eficirne,t atrhye of De f emgien feothialRg s e ar ch

zmmmoq o= NoB
©c o B e o

Jason L. Sherman, “The HyhedailyBeasiDecemberd,201Race Heats Up, ”
https://www.thedailybeast.cothe-hypersoniearmsraceheatsup.S e e, al s o, EhinalLoveMPoDl eary,
Acquisition Culture, Says R&D Chief Griffin Breaking DefenseMarch 6, 2018 https://breakingdefense.coP@18/
03/chinalovesdod-acquisitionculture sayst/.

2“HASC Seapower Chair Wit t ma BreaRing®eafensgebruary22,2818per sonic Focus,
https://breakingdefense.co2@1802haseseapowerchairwittman-pressegor-hypersoniefocus/

3 For a sumrary of current U.S. hypersonic weapons programsC&® Report R4581Hypersonic Weapons:

Background and Issues for Congrelsg Kelley M. Sayler

4U.S. Congress, Senate Committee on édrServicesHearirg on the Nuclear Posture RevieStatement of the

Honorable Douglas J. Fejtnder Secretary of Defense for Poli¢yebruary 14, 2002. 4.

5U.S. Department of Defensuclear Posture ReviewVashington, DC, April 6, 2010, p. 34,
https://dod.defense.gov/Portals/1/features/defenseReviews/NPR/2010_Nuclear_Posture_Review_Report.pdf

6Steve Trimble ands Giwe Noe r€e ydefnShlhylpdearTsoo Fii a Avation duct i on Lin
Week October 11, 2018ttp://aviationweek.com/adominance/sand-s-swervecould-leadfirst-genhypersonie

productionline.
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spoken often about t challenges presented by [
programs and about t n e eidt sf odrfaftdhrets stUnmde ey Bd¢ fad w©
Conggtes moted that t h¢&halvnei tseyds tSetnast ewsh idcohe sc anno th o1 d
corresponding tha rhmevre, adaenfidenrswtee stdtHas e HAsitydsitse nasmo n g

my very hi gheersats ep rtihoarti tdiiessa ddwant age, creating ou
risk and to”provide defense.

h e
he

Mi ssion and Progr ams

In 2003, the Department of DefenserOobh@D) gslpedailfi
striket h®GSJought tdb Ptraotveisd ewitthhe tUme taebi l ity ¢t o
oEarwtit h conventional wewpbheuinrebbhangtdode fHer wa
forces. DOD argued that this capability would bc
by provtikdet nUnwittehl tShataebi-batyet t‘bhegettshkpht gahgets
that might be visible for only a short amount of
DOhas comnsmndenbed of systems etdh aStt amieghtwgprho v iodneg
strike capabilities. These inclLudadhbmberts, crui
technologies that would mate a rocket booster wi

During the Geor ge aVna Bysatns Abomlinoontgen gtehtabte hl i st i c
missiles armed with conventional warheads would
argtuhdt these weapons, based in the United State
targets worldwidé prebisibnghndiogwehwerrt, admoruinntg otf
latter years of the Bush Administratioi and the
programs began tglfdeuvebnchypemoetami eedheon rocket
techndl epdpiee fdm @lidd tmiomsiom. 2012, the Pentag
progra‘prformpm gUltodpalo mptttwshkiacihkea,l | owed the progran
the deployment of abhypdrsohamrgsgilbhite PTemnt ag one d s
also condugcttimhgoughk eDPDARRAI and -t hwg-@&g traetdo, r ¢ ¢ ,
hypersonic .cruise missiles

Some ahabygsgmestioned the need for these prograr
the possibility that U.S. adversaries might mis:i
warheads and conclude that the Insios sguleesst icoanmrerdy n U
whether existing U.S. military capabilities migtl
in most potential conflict scenarios without 1rai
mi s underSotmen dhianvge. al s o que dt Sdrmrded swhhtohudnd takbkec elUr
hypergloind ec amedh ipcrloemp t sitnr irke Rpoms gaamtdos Chi ne s e

progr ams. Some argue that the United States s hou
technological edge 1n rt hRuss sairaecna ,a nbdu tC hsihnoeusl ed hayl psec

Christian Davenport, “Why the Pentagon fears the U.S. is 1
Washington Postlune 8, 201&ttps://www.washingtonpost.com/business/economy/thieypentagorfearsthe-usis-
losingthe-hypersoni-armsracewith-russiaandchina/2018/06/08/7c2c3b&7a%#11e8b656
a5f8c2a9295d_story.html?mkt_tok=eyJpljoiwTJIJelkySXhaRFISTKRNeSIsInQiOiJRazRKAXVNSnISeU1DZIBBS1V
XUG1IWYXFSZEtINIWRDBxb1ISV1IwvMUpTOGV2WTIpeDVWR0g3ZUdHKON3UDN1QIJzcXNvSG1oUHBIcHI
hSmIZYUhDSysU3I12SIN2TmJTK3J1RWRINEQSNjFIN1dmaU9UMES4N1JZbEZhZ0Q0c2¢2In0%3D&utm_term=.

57f7b133e662

8 Many analysts referto thesebogst i de systems as “hypersonic weapons” becaus
reentry vehicle to its target at hypersonic spekldsvever, all ballistic missiles, even those armed with reentry vehicles

that cannot glide to targets, travel at hypersonic speeds. The difference with these new types of systems is not their

speed but their ability to change course and maneuver aftehlagither to evade missile defenses or to improve their

accuracy upon approach to their targets.
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with similar U.S. we gpen‘d hm®Otihnm chey,p ehroswoenviecr ,we a p o
could be ,hostthkri’dwpeeamdapdogmwsoul d shorten attack and r
possibly prumphgeartyinse. d

Congress has generall ypsapptorgtedi kdhemiradgiiomallen f
restricted funding adndesctuggastodd spekanges Ppmotgha:
has pressed the Pernitoargiotny toon ptlhaec ep 1ado ghriagrh earn dp t o
devel opme nits. ICiokneglrye stso continue to review the te
this mission as a pont aafl abprapnualiasaunstherozet s

e

h

This report prolée deast i @an @/ Ivperrovmpetrwt slidr oPkGeSa nd t he

possible deployment of rcammgwe mtail doiras Itbgobasrdile esasd sl exsn
systiemmssupport of this mission. It then reviews
systletmss ummarizes congressiamphlo vriedaccst iao nmotroe tdheet sz
account of the issues raised by these concepts a

Background

The Prompt Global Strike Mission (PGS)

Rationale for the PGS Mission

Thr oughCooultd, tWaedte United States maintained milit a:j
position its troops to deter, and if necessary,
or its allies. These forward basesarwegiconsocated,
where conflict seemed most likely to occur. Thes
only to increase preparedness, but also to deter
However, with the dentihsee eonfidotloife Wahmex 1 y 6§ t §naoguedoc
the United States must be prepared to fight 1n 1
adversaries who may possess a great variety of 1
continpteytotdemilitary forces at bases around t

i mancyases, reduce, its forces based overseas. It

military forces 1into a regi oonr eqouviecrk,l ya swhseonmea nodb si
have noted, the United States can no longer be c
most Il ikely areas of conflict.

As a result, many analysts and military official
ad enhalnocneg nsgtes i ke capability so that it can stri
t hat are based 1in%oorr wnietahr ftohrec eldn ittheadt Shtaavtee st,he r
across the globe from whedr envoetr otnhleyy aalrleo wd etphleo ylUenc
pursue an adversary without relying on forward t
reach targets dGedaprirnsiodey anf aerhearhy area were out
depl oyed atvablasfeosrrceers Mome mtaheer if an adversary d
defenses or othededlyfabialiirtcirasf tt hatcesadmlgd cr it i
strike capability based on balliftlewdu maabrsliyl, e atse c
a“l eaedidigggapability that’'sddgfaedsesdsanAappygnréntargue

9 See, for example, Watts, Barry D.ong-Range Strike: Imperatives, Urgency, and Optiddenter for Strategic and
Budgetary Assessments. April 2005.
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of systems would be fag dametrie ssemanidt /ADe at dean add
efforts

Further, some analdyStatesgmasthdbtt tabd eUttiot @t t acl
in a matter of hours or 1less, el ther at the star
because U. S. adversariess tnriigkhea c@adpapbti ltiot ¢t hbey Ud eSn
information with conceal ment techniques or mobil
attack after it i1identified relevant targets. Mo r
to protect their assets demedeglacyilng itelse mliem db wmr
for improvements in the U.S. ability to defeat I
before the adversary employed the hidden capabil
The need f orranpgreo,mpotr lgolnoghb wbg ddted kedcupapedaetalks
policy studies, ,asmd h2 (0als0 tQua 2r0eOnlni a210 0be f ens e Re v
The 2001 QDR noted th#utesttlhe oll. S hedafSsmmg t s toma tt chg
the ability to Pdhec20p60 wOPRwoxpadwdedd on the ne
global strike capabilities, noting tHKtadt they wot
attack fndedeeprlay db mrliceadat anolba 1tea ragnedt st ewi t h 1 mpr
anywherworilnd tphreompt |l y’'supdtlhetrheQPRewedetnoen to cal
depl oyment of a prompt gl obal -bsatsreidk eb aclalpiasbtiilci tnyi,
armed with conventtiwwmfiohe adlshlee 209 0 WiBRh adhsad no
“enhancednikengtrike capabilities are one means o0

deployed forces and bases and 2Ilnts umrotnegd Ut. Sat pGR
pursuing a number of prnegnrnamart Opoliimentsh itsohe s foe ¢ d,
experiment with conventiofWal prompt global strick

DOl so addressed the prompt global strike missi
which havé& anpoitde dp otwheart p r ocjoencttiinoem thaals eUdn iitne dt hSet a t e
the predominantdnnmiMaiyt 21009 3st tdtee Ayr Force 1issued
Statement for the Prompt Global Strike (PGS) Mis
States shoulg¢glbbadblye amd sgtapilkddy with-joint conj
payoff targets, that the United States should

of minuteass oophosuad to the day or weeks neede
existiangndotrkaeats it should be able to execute t
permanent military presence in®the region wher

—

Of fici &Gleorigheu sWheAdmi ni stration viewed the prompt
means to extend the U.S. capability to address g
security and U.S, Admerebtlandhmo@dEmpife, the c
Strategic Commafnrdo n{ 28000F COMX pl a i n épde vtihdaet aP GS wo u
wider range of options t ocrtihtei cParle sgilddebnatl icnh arlelsepnc

10y.S. Department of DefensQuadrennial Defense Review Repditashington, DC, September 29, 2001, p. 43,
http://www.comw.orggdr/gdr2001. pdf

11U.S. Department of Defens@uadrennial Defense Review Repditashington, DC, February 6, 2006, pp-508
http://www.globalsecurity.orgfilitary/library/policy/dodidr-2006 report.pdf

12U.S. Department of Defens®uadrennial Defense Review Repastashington, DC, February 2010, pp-32,
http://archive.defense.gov/qdr/QDR%20as%200f%2029JAN10%201600.pdf

13 This document was written byir Force Space Command, coordinated with officials in the Joint Staff and the Office
of the Secretary of Defense, and validated by the Joint Requirements Oversight Council &8 GEneral John
JumperU.S. AirForceFi nal Mission Need Statement. “Prompt Global Stri

14 Statement of Admiral James O. Ellis, Commander, U.S. Strategic Command, House Armed Services Committee,
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General James Cartwright, who served as commande
defined the global sittr ipkreo vmiadteiso atnot litgh em bm 1 i 1 gy t loa
plan and rapsdphgdel pwnelthke fcadpathba l ity would not
nucl ear, and a regionétlaicloonrb aitta nfto rc ohmmsa ntdaerr g ecto ual
quickly, with sveomy tshleo rptl atninmen gl iamed del i very, an)
Ear’t h

General Cartwright also emphasized that the glot
just the delivery of %4 tweeanpcoonmptacs sae st abrogteht ,t hset aatbi
rapidly, to apply the precision to the intellige
manner, and then to apply that intelligence to t
cre®The intelligence requountbtdenhewévert hpr ®GS qu
demanding. General ®M AihrBeeclt oHra, y-dnfofit et dh hienR GifSi hde
mission Wwidrly reoqqmviirec’berforet ahlyi®*de nadddseydbacur .
are going to strhd«kebassuddemd yvery pdawdnfSult,o very
In addition, the intelligence may need to be rel
military mneed and time restraints that made the
thatUnt hed States does mnot yet have the capabili:
PGS mission

The Obama A&midreissctrriapttipoomgbdba hespr mmee morsion f
regional than global <c¢hall e ndgeessc.t iAbse dwatsh en oPt(&Sd maib
as one possiblr meiamg thradadplfetseodf 6opweed and bas
ensuring U.S. powerTher 2j0dddt N | capa Piolsittuires Re vi
PGS as an importantnadondpamramnrte nccfe W.aP.dtbhielgetd es w
capabilities may be partiaulgeamltyregdiTomiasd ¢ t howr atk
change in focus was reflected in Pentagon guidar
Conventoinmopnta IStPrri ke (CPS), rather than Convention
The Trump Admini s teriatthieaon ad ipd ommptt agd dorbeasls st ri ke
in i1its National Defense Strategy oredtsoNuclear
support fundiglgitdfeohndlypgreoni e eistFsu nddeifnegn s e budge
requests hav®1l8 hc3 e albekfldwmdsiRe foorpt Gl obal Strike C:
Devel 6pman FY2017 to $3.2 bil lpircong rfaonrs MrnmyF, Y 2Na2vly.,
Mi chaedf IGa i Fdsn tlanfdoenr et ary fongRagearaml campdh aB i ze d
that the Pentagon does intend to place®a high pr

March 13, 2003.

15U.S. Congress, Sate Committee on Armed Servic&jbcommitte®n StrategicTestimony of Admiral James E.
Cartwright, Commander, U.Strategic Commandiearing, April 4, 2005.

16 Grossman, Elaine, M Ha y d e n : ¢ P r o nRpaises Bar fortntell CorSmunitylriside’The Air Force
June 22, 2007.

17U.S. Departmet of DefenseNuclear Posture ReviewVashingtonDC, April 6, 2010, p. 34,
https://dod.defense.gov/Portals/1/features/defenseReviewsZREFR/MNuclear_Posture_Review_Report.pdf

18U.S. Deparrtment of Defense, Office of the Under Secretary of Defense (Comptroller)/Chief Financial Officer ,
Defense Budget OvervieWashington, DC, February 2020, p81

9P a ul Mc CHina koveg DoD Acquition Culture, Says R&D Chief Griffin Breaking DefenseéMarch 6,
2018, https://breakingdefense.com/2018/03/cHimeesdod-acquisitionculturesaysr/.
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PGS and the U.S. Strategic Command

Pot ent ieatls Taorrg t he PGS Mission

In Oct 20662, STRATCOM, which was in charge of pla
nuclear weapons, mer ged with U. S. Space Command
space operations, information operations, comput
pl anfATitnigs. merger gave thbihewySTRAPCOMetche power
through space an’dFuirntfhoerrma tiino nl awaer f2a0r0e2. and early
restructured the new STRATCOM swdithgtt he plhaddi
and execution of the ®Phopmpechghgbainstheékeommssdoc
highlighted the grawigeg emphdeigs comilkengns 1n c
doctrine

In July 2®M csSERAT Gimed coonmpsolmjee mma n ¢l of starrl i k e

(J FGE) According to 1iGS§8$1midesognettatemept ] miFEE€C
execution and force management for the assigned
Statestornitess ,t ep as s’eAsnsoinogn so tahripdr dbtaassklesss., iintt e gr at e d
strike capabilities to deter and dissuade threat
decisive joint dglwbtilc ke #mbdtc afifle aton.

Analysts have identified a number of potential t
promptly, either at the start o fFoar ekmwmipdg,6a idon
adveysdeployed amteddfie¢es eweapons that could dis:
sustain an attack, the United States might <c¢choos
weapons that could penetrate and destsoy the def
ballistic missiles or caches of weapons of mass
to destroy these weapons PBPhkédoUmibadalStvetrsesarmiglht
pr omp tr,anlgoen gwe apons t & atotmamadiodm tarnedld veapalbiyl i ties
degrade or undermine i1its operations early 1in a c
The United States might also be faced with cirecu
would need to destroy targets thashoouldenppdsar
of ti me These might include leadership cells tl
systems that the adversary had chosen to keep hi
mi ght only be vulnenabtd Spbatweapoanrmnl dhhaunbhbh Pproc
their targets quickly. Analysts have noted that
if the United States did not have the mnecessary

20y.S.Department of Defens&, DOD Announces Merger of U.S. Space and Strat e

2% According to Admiral James O. Ellis, the Commander of STRATCOM, these missions included global strike

planning and execution; information operations; glahissile defense integrations; and oversight of command,

control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR) in support of strategic and
global operations. See Statent of Admiral James O. Elli€ommandetJnited Sates Strategic Commanikfore the

House Armed Services Committédarch 13, 2003p. 4.

22 http://www.stratcom. mifactsheets/s/

23 A description of some of these scenarios can be found in the National Academies Study on Prompt Global Strike.
See Committee on Conventional Prompt Global Strike Capability, National Research Council of the National
AcademieslJ.S. Conventional Prompt Gbdal Strike: Issues for 2008 and Beyophlidashington, DC, 2008, pp. 3B.
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The Defense oSuctileimmeceed Bocavredd al of these potential

prepared by the Task Force on Time Critical Conyv
repdormul ated five FPtelparte sming Hvtte irryee qrimippdaasster s ke r
to a devel 6*Tihneg es istcucantairoido.scdamed uded severa

T A npeaecer
a U. S.

S
T The Unit
terrori s

comhedi t®ed 1 tssp aecnee rcgaipnagb icloiutnyt etro d e s
atellite.
e
t

d States wanted to destroy a packag
organization had shipped to a neut:

T A small package of weapons of mass destructi
rural area of a neutral country.

T The leadership of a terrorist organization h;
neutoahtry.
t

armed with a nuclear weapon wa:

ate
against a U.S. ally.

Each of thedsxcemnasrisoprwhdmde the United States mi
the start of, or dulriadvHdaoaweacvognrf,] iacst swinteh aan arleygsitc
lomgnge prompt strike weapons may mnot always pr
Even if the weapon could arrive within a relati:
not haw¢edthe gence needed to pinpoint the target,

an adversary might detect the launch of the wear
result, in some cases, a we apeonc anhfalti ccto,u ladn d osi tt re
within minutes when the target became evident,
promptly but might takRfThmoneedhfiaraprbampr, tbutarr
capabilities seemksetbhobet'parPeomtfagihrei m addweamlaopi n
capabiliti-aeaasdfontmaedgdmdedti very systems.

Conventional Ballistic Missiles and t]1

The Obama AdministrNMRR otnh anto ttehdg B é¢nmetd shgeam @ 0t1 10
appropriatramge otfrilloemgcapabilities, numcdlemdi ng h

prompt gl obalons tarniakley,s i{dD Rtfoodl tlthotWd R MR Rni ted States
mi ght wuse a number of differ edmt tvhetahpeosmesr cstoyusdtme ms
includeomedmdammpe aircraft, cruise missiles 1 aunc]
and ballistic missiles bas®Butatceruwewtri omal aamidr d

24U.S. Department of Defense, Office of the Under Secretary of Defense for Acquisition, Technology and Logistics,
Time Critical Conventional Strike from Strategic Stand@#port othe Defense Science Board Task Force,
Washington, DC, March 2009, p. I&tps://www.acq.osd.mil/dsb/reports/2000s/ADA498403.pdf

25 For a description of a range of possible scenariustlze different requirements for prompt response, see James M.
Acton, Silver Bullet? Asking the Right Questions About Prompt Global Sifeshington, DC: Carnegie Endowment
for International Peace, 2013), pp29.

26n his testimony in 2003, Admiral 4 specifically mentioned two systems that could contribute to this mission,

Trident submarines reconfigured to carry Tomahawk cruise missiles with conventional warheads and the proposed
Common Aero Vehicle, which could be used to deploy conventionaltimagsion longrange ballistic missiles. See the
statement of Admiral James O. Ellis, Commander, U.S. Strategic Command, House Armed Services Committee, March
13, 2003.n the longer term, the Air Force and Navy are both exploring the use of ramjet@rojessy for longrange

attack term. These hypersonic aircraft, which could fly at speeds of Mislett2 5, are still in the early stages of
development. Theare envisioned to launch from air bases, like aircraft, but to travel at speeds that far ecseed th

U.S. aircraft and may approach the speeds of missiées.f& example, Pincus, WaltérP e n t a g o-teaclings F a r
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even 1 f they @nd¢ ebaoddopeanttibasthcould take s e~
their targets Aircraft may also be vulnerable t
attack targets deep inside enemy tescatmay. Si mi
be too far from the theater of operations to st
As a resultts maggasamad ¢ s United-rSatnagtee sb aslhloiusltdi cus e
missiles (ICBMs and SLBMs) fbur i hGo Itpds eWafmte s gl o b a l
]l omgnbgael ] i stic missiles provided the United Stat
throughout the Soviet Uni on, and, if necessary,
submarines patrel misngi héesshaveBat waZilsos cuasrer i ed nu
them for the conventional prompt global strike 1
these missiles with conventional warheads. The I
lomgeggconventional s tNPiR ewhneins siitl eisn tirno dtuhcee d2 OtOhle

“new tThiasd.conceptanjgei-mmmbhddamegs si |l ed¢ rwikteh precisi
conventional weapons 1in a categor yi nciasltlreadt ioofnf e n s
argued that the availability of precision conver
President with more options in a c¢cristis, and, t b
weapons .

The PentBgbanse Sci)e,ncien Bio asrtdu d(lyDSpBubl i s hed 1in ea
l a-hdsedr almogneg ballis“encqmegsitiimea | h kthhmarta citnecrliusdtei ¢ s
“responsiveness, range, speed, pP%PWictihs itome,s el et hal

capabtheyiespnld attack targets anywhere 1in the v
without relying on forward bases or supporting T
needed t o -rsaunpgpeo rftl ilgohntgs by b o mbeom .a iTrh edye fweonusl eds ,n
and there would be no risk to flight crews. Furt
reentry and increase their angle of attack, the:j
and deeply buried stsacrrgectds .t hTahte thSB“es twuedhyp aab $§ e ¢ o u
l oowvost force on continuous alert with a high rea
react under strict contr oll no fo tthheer Nwaotridosn a It h(&o nhm a
relitap, lreadiness, and command and control that
nucl ear det Crorl dmtWad wmrlisnog vtahheua bl eramgeacteristic
conventional st rCioked esmasct em in the post

I'n testi moSneyn abteef oAremetdh eSer vi ces Committee in Apr

@!
©

rtwright, then the commandeewoTadSiHadReASIICOM, 11 nk
vanced by the 2001 NPRtT h@GeNewallrCadt wonghoptnwof
more precdsgllobalaisl tftbigk ea 1ol poewriantgi otnhse Uni ted St at

o
o,

Defense Spac eWashnfiton Postarca6; 2085, p».3

27 See, for example, U.S. Department of Defense, Office of tiietBecretary of Defense for Acqtiisn,
Technology, and LogisticReport of the Defense Science Board Task Force on Future Strategic Strike Forces
February 2004. See, also, Eric A. Milland Willis A. StanleyThe Future of Ballistic Missile®National Institute for
Public Policy, October 2003.

28When theCold Warended in the early 1990s these missiles carried more than 8,000 nuclear warheads. The United
States has reduced its strategic foreesl currently ha8,000 warheads deployed on arduf86 ICBMs and SLBMs.

U.S. Department of Stat&he Legacy of START and Related U.S. PolidMashington, DC, July 16, 2009,
https://20092017.state.gov/t/avc/rls/126119.ht8ee also, U.Pepartment of Stat§TART Aggregate Numbers of
Strategic Offensive Armgyashington, DC, July 1, 2008ttp://www.state.gow/vci/rls/130149.htm

29U.S. Department of Defense, Office of thedén Secretary of Defense for Acqtiish, Technology, and Logistics,
Report of the Defense Science Board Task Force on Future Strategic Strike Felresry 2004. p.-3.

30U.S. Congress, Senate Coittee on Armed Services, Subcommittee on Stratdgigtimony of Admiral James E.
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. ¢c missiles. If missiles could
gets, then, some categories of targets, t
pon destroy target.hBoa helddivea nNcaevdy gaunidd at nheee
targetingcheabnohogusess, of GP,Sprtololael thedirt i
siles with theseThimprohfeemtn aohaddamrwea gtolhaom ¢ vy .

aAfetGeerner al Cartwright sought a study that wou
portion of the targets 1in the (e aSp.onwa,r apnl an c
ust reys tainmaltyesdp ¢ htat ot he sulpd obe bet ween 10% and

Fets.

ceqhewd Vo1, some analysts and military offici
ld seek to substitute conventional warheads
Thdtyhatote®onventtmighadk wtalrdhedadtserrent capabili
heads, even 1if they could damage many targets
ociated with nucleanl wKapomnf§ €h déntnmmmnddienryp cotfo Ge
TRATCOM his would netngbedar wehpaoan, thampared to |
ucl e a’fl nssttreiakdee. Gener al Chieldtoomng mgmed a lhleirs taina 1 mis s
rmed withlcowavdhintgidcheag haat mi ght be used to att
argets in scenarios that would not *®have other wi
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In other words, instead of substituting for nucl
would exmagedotfhd&]. Sa conventional options. For e:
200&stimony before the Strategic Forces Subcomm
Committee, that tHprsowiydbe aonf awdkdiptoinowaluladrrow 1in
of the country to address emerging threats, that
seddterring to "#HWdemr swi ttthaut tdhirreeadt. substitution
mi ght reduce U.S. reliance ren comoleenar omead p omst,i ot
President might be less likely to authorize the

The i de ar atnhgaet slyosntge ms ar med with conventional wa
remad mident in dhe dipouessntodinbP&ESt ckapd®bamaty

AdministtatFebruary 2#® ItPheddéamSscMetlt hey, of hdef ens
noted that programs 11ike PuG@S ecaoru lfdo rhceeclsp asst rae npgat
det ePBuetnt .bsehadwitdhent diim cus s iheen sr eafte rtrlead ttiomet h e s

Cartwright, Conmander, U.S. Strategic Commahtgaring, April 4, 2005.

31Grossman, ElaineM U. S. Gener aRanPa eMiissi Losn gmay Hnsidethee Bi g Nucl ear
Pentagon April 28, 2005.

32 bid.

3¥Carlo Mhrndz,on® Conventional PGS Ca insidethe RrFordedanuary Nucl ear De
22, 2010.

34U.S. Congress, House Armed Services, Strategic Fdioi®d States Strategic Posture and the Fiscal Year 2009
Budget Request for Strategic ProgmrHearing, 110 Cong., 24 sess., March 27, 2008.

%El aine M. Gr os s man, “Conventional Arms No Substitute for
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ability to enhance U. S. conventiomnaldicraepcatbliyl iftoire
nuclear weapons.

The Trump Administrattihhen rcoolnet itnhuacts ctoon vwempthiacsn azle
weapons can play 1in enhaghinggUc8pabohvetnes ondhe
FY2021 budget request, notes that i“psecobanewentior
antdi mel y st rsi kien ccaopnatbeisltietdi eenvi r on’iffechnet s acr oss ml

Pent’agéoncus on depl oyilnegs hoynp esrhsoorntiear a galgiedd ei nvteehri nce
missiles 1is also an effghtihg bababetictcorsvsentlher
briediag mnhat these types ofmasiystaims twadtli daell pad
on the H®attlefield.

Plans and Progr ams
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Aiarn dF otrhbiea vNea vsyt udi ed the possible depl oyme:
eriarn glkolnbgs ¢ i £t e sni.i nT hteh eAiprasFtorce briefly studi
ilities of convV2ea@®@d onhdt ACBMst i h92Hhei mildaun
“‘wot™Htrwnt end (and no explosive warhead) a;
cdtcesr issi mi lar to reinforced concrete. Press

at a 90 degree angle and penetrated to a
ation of arYThexiNatviyng lsbt.ouSdsi pewsar mipno mt.dhe 199 0 s
to Weovkdodp pemotnrating warhead for the Tr
questions about whether a reentry verl
a , aunsgilneg oofn Irye einttsr ys,p eweidt haonud a nuc
he Air Force recognized that, without

c mi ile would have to be far more acctu
day) to attack and destroy a buried targ
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the George W Bush Administration, the Ai
ould provide a prompt gl €bakgressikdeimampahbx
g faomrd thier NRaoyryccer epartoignr ge, m sn bhics ift esdasdeg

tional Prompt Global Strike program (CPGS)
pment 1into technologies Tthiga b gwmaasgpnhtto cont r it
ddeesvieglngapmmd natc qui sition of guidance systems
lities, mission enabling capabilities, 1 ec¢
t aiflusn diamrg t h iasr ea cdceosucnrti bed bel ow.
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Air Force Progr ams

Tk FALCON Study

In 2003, the Air Force and DARPA (the elefaecnse Ad
program, known as FALCON (fomrtcieneamptpdli cdrtiitoend aShtda
was designed to devel opabbdhl astiaamnmhs syiehe cdwredsa

2012.

36 U.S. Deparrtment of Defense, Office of the Under Secretary of Def€aseptroller)/Chief Financial Officer ,
Defense Budget Overview, Washtog, DC, February 2020, p-24

S"Grossman, El aine M.-BustiPgecCanventinal Ballisfig/Missile BruSubk laside the Pentaggon
June 27, 200%. 1.

38 FY 2011 RDT&EBudget Item Justification, PE 0604165D8Z.
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ther, v

reentry vehicle, kerhwrelas (tCAY)common s ege
the requi

United States with the ability to meet

The FALCON st udyt hoeu trleiqnueidr emmaennyt so ft hat would beco
for the conventional prompt global strike missic
CAV, when launched by a modi fieed albClBeM toor tortahveerl 1
ti mes speked of sound (Mach 5) so that it could d
ontinental United States to*Thgwheundyond&anrihi ¢
umber of objectives for the CAV aslystem tshtatt ewo u
he CAV and its delivery vehicle should achieve
aunch, in under 24 hours and should then be abl
ours, once it had Tkheeditvedy anneédxeaztumed omhaotr dEAV
o reach iibourargfe Tiwe skhamhahacteristics would p
apabilities nseeendseidt it*oe attatrageekt st.i me

o me &gtl otphaelr t i on of t het PHGY mundisdcoatmegd tthleat t he C
nly have “stthrei krea ntgher otuog h o ut °’st htee tdretipttolr yyfl da m lasdv e
ave @aages capability f 3r,aOn0g0e¢ nmmeuatsiucraels mntihlee sa.b i’
AV t o mawauwerf roommd a standard ballistic trajectc
ehicle. This ability o maneuver would allow th
ould attack mobile targets, if timedy and accur
ommunicated to the CA during its flight. It wo
ccuracy, al
AV would al

a

econnaiss

0
t
t
r
v
owing it to deliver its weapons Wit

1
s o Hcaovnep lteot eb,d itlgiomeldeyd itmatrevei I 1 ance, :
’ce 1nformation.

A® 0o <ATO0 4 0z —=*3o0

i

To minimize the risk of ambiguity or misinterpre
mi ght conclude it was updopos etdd asaapg raeng aatcek ,t tch e
missiled haicmamdewiti onal warheads and deploy them
warheads. The mis §oinl enso bcioluel dl abudnuwdhdeprido wodrd o sn sre mh
on each coast, read¥%The tlwa nr dt ootme ds hilonw b ta hmed ¢sitcued.y
Vandenberg Air Force Base on the West Coast and

—

Analysts i1identified a number of interrelated cap
able to deliver weapons to tdaercgestiso na ctroo slsa utnhceh . gl
United States would need the intelligence, SuUr ve
would allow it to identify a target precisely ar
control capabilit yltaon rtehwi eaw ttahcek ,t atragregtest t he de
launch within a short amount of ti me. Finally, i
capability to verify that the intended target re¢
deeyed that target. The reeumisrecadmdmide dvemulsd idxeisst
®DARPA, “FALCON (Force Application amdtkhkatiomh Promr@@aNUS FT.

SheetNovember2003. See, also, Pincus, WalterP ¢ n t a g oReaching DefdhseSpacecraft in the works. Bush
Administration Looki nWashirgtorSRogMareh 16,2300 p.8ht Threat s, ”

“Report to Congress amm”teor“  drec «Cpotrbuonfittediprespee thiech i c 1 e ,
Congressional Reporting Requirements, by Peter B. TertierlBecretary of the Air Fordégbruary 24, 2004. p. 2.

41 This implies that the U.S. command and control system would have the capability to identify potential targets, plan
the mission, angrepare to launch the CAV within this time frame. These capabilities would be needed for the PGS
mission, regardless of the munitions package on the ballistic missile.

42 Air Force Space Comman@ommaon Aero Vehicle White Paper
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As 1s mnoted bel ow, the Falcon study, and the pro
foundation for the Hypersonic Teerhwmeod,o giyniVteihad lcll ¥
the leading contender for a hypersonic glider fc
failed tests 1n the 2010 and 201T1. Neverthel ess,
devel opment of a vehikalooshdleanitliacra It oBa chset HAIVi, d @1 o W%

systwhm,ch would be launched Jdsfaztmedil fiMéd svdres Sy
(ATac*™MSh)i s will also serve as theaitbthudeheodhicle
rapies ponse weapowmh( ARRWescribed in more detail

Reentry Vehicle Research and Warhead Options

As was noted aboDefenhe BentagenBoard (DSB), i n
2004, supported -rtahregei dbeaal loifs tuiscitnngg Isleobndgle s s f or k ¢ h e
mi ssion because these nmMiespdrsi wome¢ ds havenghhse 5
lethality, and”tfa exetdtoanc lo ft anmgmetusveanywhere in the
their*“*Mamaeher, the study wentbesmedobabtesthaet me
could be converted to carry conventional warheac
Minuteman II missiles might each bteweaebnl 5 000 carr
and 1,000 pounds; a modified Peacekeeper could 7

of payload, which would allow®ercomdlinigplte womke
estimates, these missileshomdulacdh ewerd oddsvter ovya rsheer
““heer force of impact of a reenfAcyc ovredhiincgl et omotvhie
DSB study, Peacekeeper missiles could also carr.y

improve accumgcfmamyetulvdelrawi 1l ity of the warhead

In addition, ,ast hwaSslanrietteddde aab ohveper s ami ¢ hgl i de ve
reentry bedy goen baallloomsg ic missile. According to
have ameampmwacadgrable hypersonic glide vehicle
approximately 1,000 poun®dTBhiisn wmhnilidlidmmwe olra bt her
cosdhhaped winged body that, after |l aunch aboard
would f©lyhwialhimosphere at hyperrsgoeni.c Assp e esd sn oat nedd
below,fuD@R d thi begroagiamoiugh? emh8Eo nventi onal
Prompt 61kba({CBGS) program

Initheal Aiyre ol oaiddeor t y pleesa dosf fwar t h*®OnEP @S mihsessieo n .
would contain kinetic energybprow€ehedretsiohnake t
Trident Mgdithiacatwiomdd be fused to disperse over
payload delivery vehicle. The delivery body coul
capability to penetrate and dedstowmamnpa kbbaudadned anc
delivered by a hypersonic glide vehicle should s
4“3 Steve Trimbleand Guy Nori s , “Sandia’s S wegrewme HGopuwelrd olne acdAdiien dFiicrtsiton Li n

Week October 11, 201&ttp://aviationweek.com/alominance/sandia-swervecouldleadfirst-genhypersonie
productionline.

444.S. Department of Defense, Office of the Under Secretary of Defense for AicguiSechnology, and Logistics,
Report of the Defense Science Board Task Force on Future Str&tege ForcesFebruary 2004. p.-3.

45 Report of the Defense Science Board Task Force on Future Strategic Strike Felreary 2004. p.-3.
4EricSchmitt“ U. S. Considers Convent i onNelYoWdimadehruary 2402003Nucl ear Mi s

471n 2006, the Bush Administration redesignated the CAV a&ypersonic technologyehicle, in response to the
restrictions in the FY2005 Defense Appropriations. Act

“Major Jason E. Seyer, USAF, “Adding thenC€enHighatkomnal Stri
Frontier, February 2009, p. 32.
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United States determined that it needed a convern
boogslti de technolotpymentreceatpgshbomadiepdowoyse dmi ght
existing reentry vehicles that follow a ballistd:i
depl oyed omnr rUneSd. mniuscsliel aers .

Missile Options

In 2004, the Air Fmpdefynbdotht Minuheamant [ ¢&owmlidsi
(MX) missiles to carry conventional war heads. T h
1965 and was r1retired in the early 1990s. The Air
carried laeasnd ngdrehamad and had a range of over 7,0
modi fied some of these missiles, using some as t
technol ogies alnadumch ecowonfni ggursaptaicen. The Peacekee
deployed in 1986. The Air Force deployed 50 of t
a range greater than 6,000 miles. The Air Force
2005 It has now begun to methi igttherbygy fMmossi hese P
mi s sion, but also to launch satellites

The Airefamed the modified Minuteman and Peaceke
Mi not aurT nkisnsoitlaeusr. wloW I ndi sussiel e¢ hree stages from th
anad new fourth stage developed by Orbital Scienc
cousledr ve asehihel & olbasstePd5S] amd si on. When it began

use of these missiles for the PGS cmtsonengcouhd I
made at a relatively low cost and low I'evel of t
existing rocket motors. The avionics and guidanc
technologies, withowotmee moplpefri csatta wenss o fo taHed mi s
vehicles to maneuver for improved accuracy. The
Peacekeeper missile would be able to*carry much
The Air FoAmrcal yseigsanofanAlternatives (AOA) study i
programs that could meet the requirements of the
that the Navy and Air Force coll absoercawtied on t he
specdplfatcforms, and considering a range of altern
longrm PG¥Tlhed¢d oinn orl aundgeeb alsaknddn @ pt ircam,g ea fsohr owratr edr

deploybdsétdnthi basked, opti-bmeatmhidngnoptiron. The Ai
completed th¥s study in 2008.

The Conventional Strike Missile

As the AOA drew to a c¢close in 2@PMm&Entt od Ai s yBdrea
known aeanmnveéehsgtiromkaelsile (CSM). It initially expect ¢
mi-derm 6ol towwtvle e Triiodmandti £ i ¢ a tpr o 1g P2 @lfM) e r

Congress refused to fund devel opment of the CTM,

49 Michael Sirak, “Air Force Envisions MidTerm, P r o mpt Gl o b Ddfensg DailyiJiye7, 2806.s s i 1 e, ”

50 Carlos Munez:‘Services Collaborate on Lofigerm Prompt Global Strike Studyinside the Nay, September 10,

2007.

"Emelie Rutherford, “AoA for Prompt Gl obDefenssShaityi ke to go t o
March 5, 2008.

2E1 ai ne M. QGomventionamSirike MissileProposed as Midterm Global Optiohside DefenseApril 6,
2006.
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PGS mission. RatpoGamernamldi Katoemm&Chdettoaf SHTRATCE QN
assigned the Air Force tthaendsesamnier c¢lagp aibn 1dda wywe fopi
mi-20 BPAccording towbOD, athbbh&€s8Mt dmsign to demonst
possible materiel solution T™0o0r the CPGS warfight

to DOWDDa behe l-WBNe dvosuylsded ¢ mgb dndtt u

ies to del i vegrl ocboanlv ernatni goensa,l apnady ltooa dpsr oavt
thin mindThes CSM Wwoutsd adtldohdétbw the st
rayr noefd nbuacllleiasros ¢ emi woul eds | phtosf hHwi t ora 1
, trajectory. The payload delivery vehi
could maneuver to i1its target. This woul
too amvaoniedu voevreqrtaf 1l ti ygy h@®Wiotfh tthi eesde capabiliti
tigate some of the concerns about mnuclear
of the CTM progr am.

cording ptloa nAsi,r tFhodr @ ® Mibdittmael Mli not aur IV [l aunch
scribed above with a hype P ¥Thoen ifci rpsatyhl Rolnd wdoeullidv e
mweaponized version of2 twvhehIiDAIRPA/ Ad ra 1iFf oa lctee HA &V
ve bhsend onadtvheahypsdmywecapon (AHW) that® is descri
ess reports indicate that General Chilton 1ini
erational capability, with one missile on ale
e mi sts iblee rneiagdhy f or ®Hleesl e ydnetnegs isnl i2pPpleSd, howe v
cording alos DODhdwifidbhhbwgr am of ficial OOMDl oyment ¢
mot concluded the research, development, and t
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%Elaine M. Grossman, “Chilton Sh iGlobalSeduritpNewswiySeptembek e Pri or i t
3, 2008.

54 U.S. Department of Defensiscal Year 2011 Budget Estimates, Research Development, Test and Evaluation.
Defense WideWashington, DC, February 2010, p. 26&#p://comptroller.defense.gd®brtalsd5/Documents/
defbudgety2011budget_justificatiorgdfs03_RDT_and_EDSD%20RDTE_PB_2011_Volume%203B.pdf

%Major Jason E. Seyer, “Adding the Conve highiFromtiarl Stri ke Mi s
February 2009.

56 Major Jason E. SeyefAddingt he Conventional Strike Mi”HigiHoatert o the US’ s 1
February 2009.

Grossman, Elaine M. “U.S. Military Eye GlobliSecurityi ng “Prompt
Newswire July 1, 2009.

According Aoy Hy@eRonic GlidehBody (HGB) design provides an alternative risk reduction path
within the Air Force CSM concefit. eSe Department of DefensEiscal Year 2011 Budget Estimates, Research
Development, & and Evaluation. Defense Wjd&ashingtonPC, February 2010, p. 257,
http://comptroller.defense.gd®brtalsA5/Documentsdefbudgetly2011budget_justificatiorddfsl03_RDT_and_E/
OSD%20RDTE_PB_2011_Volume%203B.pdf

®Elaine M. Grossman, “U.S. Military EyecGlob&lSecurityi ng < Prompt
Newswire July 1, 2009.

El aine M. Gross masStrike“ OV ssts itl e Tesutl dGGRipdhSeturityNgveswire Mi 1 1 i on, ”
March 15, 2010.
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Hypersonic Tes#)Vehicle (HTYV

DARPAe vel oped the Hypersonic Test Vehicle as a p
Unlike the CAV, which would have -2bewans as hsappheedr i ¢ a
like aDARPIAgdi cated t hat -2t lpa owpasalm dfgovra It vheeh iHcTIVe

t hadulladunc h i st ouppher Eamtrhtchs phere and descend acro
speeds of more tharmmolp3,d0 & M@o dietsa sgenp eiftr hmu¥Vandenbe
Force Base to a targetifnieca rOckewanj ailne i3n0 Anionlult eisn. t
Corporatiadnhed&@TeMuep ng many of the concepts and 1
the E2 ,warbea PDARPAafpebdsvnacquire and test two Vel
Force also contracted with Lockheed Martin to pr
pl annuesde tPoDVtnhea t estis mfbitlhe yCSM deliver a weaporit

In FY2008, whedn sCGaldgrevhissded n v ¢ rbi onal prompt gl oba
program with a b,ud@®D aolfl o$cladtly ¢mes$loSioii @i gl 1 i on t o h
experi meoti sdepitoch s tde w el opment . tTdnsof sthhebpdget t
ppothteedenvte ]l @pdnet e s t2i.n gl hoifs tphreo gHTaVm ar ea recei vV
2 mi FY20a0n9di n$ 90 mi 1 0i ofihée nOF &X¥ddr cAqglund sntiesd rarn i on
ditional $136.5 million for thsi sbypdwpetrame auesat
dnneuls e ot hese funds2 tfol icgohntd uecxt pzetrhidme edhiltdsn, cfomncaelpt
e CSM paylhadcldeel icwenpt et ¢ qualification of a

GS mission, and mature/demonh51tgrhatsepeteedchn010g1e
monstration of ¢ oDmvemnt iinndailc ammusndi tfibhoandsi . n gDGvautl &
ogram area to probaoaoset¢het PDV twbhehdmd thedce wo
planne‘dve@9p Mhfilziegdft t es t .

On April 22an 2Wcltle d DiOtDs cf2i rvseth itcelset, ol fa utnhceh i thTgV 1 t
Vandenberg Air Force Base -2i nonCaal iMionrontiaau.r IItV Iraoucn
“!/"tenfiguration, with only the three Peacekeepe
This reduced the range of the mPAcsciolrediinng rteos pons
DARPA, its preliminarlly achiudvwed shomt rtchlalte & hfel iHgh

= o g ahe

T anNT e s n

before telemetry was “Medt andteeuomidsthesl afineh 1t bf
partial success, mnoting that the boost mechanisrt
was also successful, though the glider i1itself fa
distance of 4, lc@G dnawgt itwa lprmislse sr.e pAhdat s, DARPA w:
significant’damomgf®D@Be diesdwhe resul 29 ktéfs tt,hei nApr i
an effort to determine what %latusaelds o hceo nvdeuhcitcel de at

61 Defense Advanced Research Projects Agency (DARFAlcon Hypersonic Technology Vehicle 2 (HZ) Fact
Sheet, Washington, DC, April 15, 2010.

62U.S. Department of Defens€iscal Year 2011 Budget Estimates, Research Developnestaid Evaluation.
Defense WideéWashingon, DC, February 2010, p. 2@ittp://comptroller.defense.gd®brtalsd5/Documents/
defbudgety2011budget_justificatiorgdfs/03_RDT_and_EDSD%20RDTE_PB_2011_Volume%203B.pdf

63« Mi not au+< LYV/f HargewdNews Servickay 20, 2010.

64 Defense Advanced Projects Agency (DARPR3Jcon HT\2 Launch Test Hypersonic Vehicle Flight Capabilities
Fact Sheet, WashingtoBC, April 23, 2010.

Elaine M. Grossman, “Pentagon Ne ar Glob&l Secufity Newswgen Hyper soni c
August 19, 2010.
Elaine M. Grossman, “Pentagon Ne ar Glob&l Secufity Newswgen Hyper soni c

August 19, 2010.
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67 Defense Advanced Research Projects AgeD&RPA Hypersonic Vehicle Splash Down Confirnwdshington,
DC, August 14, 201 http://www.darpa.milNewsEventdReleasef011201109/
11_DARPA_HYPERSONIC_VEHICLE_SPLASH_DOWN_CONFIRMED.aspx

8Thom ShBmkef , T&st of Mil

9Cr ai

g

Hooper,

“New Navy

itary ANew ¥YorkalifngsAu§ustild] 20Tlo Y

MiMilitary.dom, July 8,201d. Hi t

Gl obal

Congressional Research Service

16

ield Much
Targets,



Conventional Prompt Global Strike and Long-Range Ballistic Missiles

Ar my Advanced Hypersonic Weapon

The Arlmy davalypipce dgdn de vehicle, knownapaosn t he ad
( AHW)i ke t-he HH& AHW would usoe da lhwper sao cion vglnit d
payloaxzdulbutbe deployed on thbhwlss earndvh ¢ he iosdh,or f
woudaed to be deployedlfowwald, benbhaad on atce
rat hetrhet hwaend & psei gine oH-T ¥V hUpon nearing a target, t
able toamhloma viemwm o naptracrcgesti oms igmg dance system.

B
h

Congress appropriat e’da dfvla.nSc emdi 1hlyipoenn sfboii2 6t OhGeg aApr ondy
added $8.9 mi®DIlODooaclailtne dF Y$2209 7mi 1 1i on of the <combi
the Armyogram in FY2008, $13.9 mil, I idond i n FY200¢
million fComgh¥XGl lappropriated $91 million for t
requestedl ai4da3dhitioon for FY2013. As was noted
funding in FY2013, and, after sequestration, t h e
mil lion. Congress appropriated an additional §5°¢
FY2Q1l%nd $86 million in FY2016. The FY2016 budg
expeedcunding to increase .stlkomldlidwi ng tthhies nplxatn ,f i D
$174 million for the AHWEnhow ,BENNOIMEARS7 the Alter
million ,in nFdY28021683 . 4 i 1 1ion for FY2019.

The Army conducted a successful fATihghts ytsd €tm of t
l auen€d hom t he Pacific Missainlded Rt h g ecasrdgaymsitedegni y € n F
(STARS) booster stack, 'swshRelhardiss digaMNdveeadt dfic nogmi & chie
press rTreports, the vehicle traveled 2,400 miles,
to Kwajalein Atoll. The tsegslti dceo ltleecchtneodl odgaiteas oann dh
performance. The mission also tested the ther mal

where concerns exist because of the high temper a

DOD ni tiinadlilcya tee dA HtWa apir osgdrsi s k mi t i gat i one eAifrort 1 n
Force CPGSndpriwgtscentdled el omoandrdee the capability
at ernative paeahliedde dAPDWVElY lgvho u g kHsoawesveetire, d valfet.e r
t he -HTeVx peed ikeinfcfi culties in both its flight test
this system appeared to be the leadingldcdetender
conventional prdlaoampt0 18t r iilhedisPrehttadBAybbmpt Navy, and
Force would work togetABRWst a dcdowmmbap hyperdomli ey ;
vehbgl ¢ he e@Trhliys 2v0e2hOiscl ¢ is now known as the Com
or-HGBThe Navy wiglsl ad @l dryiednfe uintcsh esdmmbtnban P ¢ 0 tmp 0

Strike (CRI)Mdhpm&égwamml ddphegy Raitmgen Hylper sonic We:

“Elaine M. Grossman, “Ar my E yinsisde Dafdngelanuarg 200Fy per soni c Weapon.

"1 The FY2019 budget documents list the request of $263.414 million in PE164: Hypersonic Glide Experiment and
Concepts Demonstration Support, which had supported the2Hidgram and had been reduced to only $1 million in

FY2018. However i n the program description narrative, the documen
allotted to P166, Alternate Rén t ry Syst em/ War head Engineering,” which suppo:
Ann Roosevelt, “First TeHyp&ilidighic SWeDefensesDailyNokeinelr ¢ Ad vanced
18, 2011, p. 6.

73 According to press reportdie Navyis designing the common glide vehiclne Armywill develop theprototypes
for flight testing andSsandia National Laboratories, the designer obitiginal concept, then will build the common
glidevehiclesSee Steve Trimble aSwérve@ouldLedd ToFiigen HypérsonimPdoduction
L i n Aviation Week, October 11, 201Bttp://aviationweek.com/adominance/sandia-swervecould-leadfirst-gen
hypersonieproductionline.
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HW) .syBhe miir Force had planned to de
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ed a AMEWynsd efnl oghAPPDasi n@6f h2014est,
vehicle from the Kodiak Launch Comg
jelein ™ Mowkbvern thatBohthrPadeftcoye
r launch after detecting problems wi
the test provided no information abc
e that the Army has dextxteamnaled th
prote ive cover d?2whidinkmtde t foeredg uwiatt e tmh
h vehicl ¢®Neietelreim gt lmes sbeandsl tye r mtorri b thtee ch ytpoe r
st dati l ur e .

DOBcheduohtdldght gecxpesongived sion of the Advanced
Weapomr 720A1l t hough the test was conducted from 1
vehicle was dmaeaeldantvewc fead bal lan sttue ¢ bne Ise w,] et. hiAs t
conducted, success faldd yt he nvdhtel Oct obreow 26d¢Fid
contender for use -wlni deec vseyrsatle dsi.f ferent Dboost

Navy Progr ams

Reentry Veblhichhl e Resea

In FY2003, the Navy requestegufdednthgyfeehrtefeat
could significantly 1 mpr e5v)e ntihses ialcecsu.r aTchyi so fp rtohger
t hee h a necfefde ct i veinteisas t i( &, tiinacll ufduendd ianng irne quest of
t hsyeeear s tudsygalaemdf lai ghitl’'fGoemgr dsns eraejleyc 20d 7t. he i n
equest in FY2003 and FY2004, but Lockheed Mart:i
udy, conltoiw uleedv ewli tohf ar esearch into this system

t

The E2 ree
guidance s
positionin
during %At s

©nn =

try vehicle would have integrated the
stem (the systammpec baddrntlty cusndd stid egt
Yyotgems( GRS Y haeaclihe reentry vehicle
idghtd. MK4 reentry vehicle, which 1is

=0 < B
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t
]
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74 The HCSW would have beensolidrocketpoweredair-launched GPSguided systemlt was epected to reach
initial operational capability on existing combat aircraft in fiscal 2022S e ¢ G u y52 Readiad fos Intense B
Hypersonic Weapons T eAviationaWeek afa Spateol gchneladyigusR29,12@18.

“Colin Clark, “Hypersonic We ap o nBseakihgRetensMarghd& 20Mi | est one i n
®Bill Gertz, “Army Hyper s oWashingtdiiFrees BedceAugiist 2512014.i n Second Test .

“"Andrea Shalal and Datvdld WBWl$xaHydpers dExpeWeéampoan Destroyed ¢
Reuters August 25, 2014.

Jason Sher man;l 7“ D@D iPglhatn sE xFpp¥ r i me n InsSide DefensEghpuary 5 20851 ¢ We a p o n,

“Norris, Robert S. and Hamrsc evk BoHetiG &f théeAtomie ScientistsU. S. Nucl ear F
January/February 200pp. 7375.

80 According to the Defense Science Board Task Force on Future Strategic Strike Forces, the IMU would guide the
missile in its early phases, but the reentry body would reee¥ES update during its exoatmospheric flight; it would
then use the IMU and control flaps to steer the warhead withli®&® &ccuracy during atmospheric reentry. See U.S.
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have supported, among other things, effort
uverdxtge hbsoidyn of the reentry body, design an
em and the missile system flight controls, t
d fit within the reentry bodsy,s oantdhatnitthieayt e
d ctoensvte ntthiedaant ®mMmodi fication (CTM) designs. C
e funding requests amid concerns about the
nderstanding 1if the¢.weapons were used 1in a c

e o o

c v — == 0 — ma

it had received the requested funding in FY2C(
WNh & v nceodn déupcstt e m devel opment and demonstration
009, and planned to begin ptrho dtuhcitsi otni maenldi ndee,p I
tem would have reached its full operational ¢
ed below, Congsgefsundiejgcrtequdste NarwvyFY2008 an
gr am.

allocated a edrftunmdi mg ftohre tchoembB @® amiisms i on t
0I0®W .documents submitted with i1its FY2009 budge

Department of Defens&eport of the Defense Science Board Task Force on Fututeditr Strike Forced=ebruary
2004. pp. 5/.

81Grossman, ElaineM* Pent agon -Byesi Bgn€emventional In§dethé i stic Missile
PentagonJune 27, 2002. p. 1. See also, Robert S. Norrigdand M. Kristenseri; U. S. Nuc 100a5r, "’Forces 2
Bulletin of the Atomic Scientist3anuary/February 2005, pp.-78.

82 Krivich, David, Director, SMP Advanced Bgrams and Business Developmémtckheed Martin Space Systems
CompanyUpdate on Precision Conventional Ballistic Missile Global Strileg#&bilities Briefing to the Defense
Science Board Task Force on Nuclear Capabilifiely 22, 2005.

83 Department of the NavyiscalYear 2008/2009 Budget Estimates, Justification of Estimates, February 2007,
Research, Development, Test, and Evaluatitavy Budget Activity 4.
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2009 flighdwsenxngeailmemhe ExtlnsreenTast bBad @ORhEEB c
pl anne dD-5TrmidsesiitTle t 28TiBs essentially the same as
reentry body, described above, that evolved fron
the test bed would fly on a Trident wmndsdi be test
applicable to any conventional ballistic missile
legislation. Moreover, according to some Treports
combined conventional pawfQAD gilnodiacla tsetd itkhea t( CdPuGrS
FY2012, it would continue to adaptntgke LETB reer
devel opment plans

The Navy also requested, 1in its FY2009 budget, f
ballisticpmiogsinlmes knblwins as the Mediumgé&ito Reent
fit on a ‘bruitd ettt lhnki sowaairrlrtheye a d om atmlge smwbemame decat e
l aunched badedsicrtiibee diitseshia@uel d - a(dd ¢ c’hyeatraheegas d ,e n
which would be designed to destroy area targets

Conventional Trident Modification

The Navy be ghalni ctloy sapbeoaukt piut s prliadnesn tf omro dti hfei ccacot ni voen
(CTM) in early Marccohn c2e0p0t6,. tlhned eNa vtyhipl anned to d
Tr i duebnmha rsi nes owo upat tbelha(mtl wawt any given time) wi
equipped tonvemtyohatr warheads each. The remai ni
would condgammuy ntuclear warheads, and the submar:i
that would allow them to reach targets specifiec
could be adjusted to accommodate rt asrugbentairnign erse q u i
would be within range of Ohean dnrndgttws ,i witle tAvtc
Oc e an. Consequently, only eight conventional mis
and only one or two of itthlkei m ubanmagd nefs twhha ltdad g dte
attack with conve#®tional ballistic missiles.

The Navy considereflotwbheyfPdM pftoewamn meOandes twhaer hneeaa
would be designed to destroy omrgsd,i suasbilneg aar erae etnatr
vehicle 1o0adedkwiotwhh |teucnhgeditieenswroamrd sd rain down on
destroy everything within an area of up to 3, 00(
hardened targets, | ri ekien fuonrdceer dg r soturnudc tbmrnekse,r si fo ri t
strike very close to the target. Each would be ¢
tested under the E2 program. The Navy also exploc
technol ogibees atbhlaet tmoi gphetnet rate to destroy harden
The Navy argued that these warheads would have 7
to the prompt global strike mission in the near
Theeport indicated that tihnei tNiaavly cwaopual bdi lsieteyk ttoo dd
guided conventionndngarheadehbosi wiftalothgtuwd years
many expected it to take foud waenmnhesadswo. fThd dc & ha
even when fully deployed, would be limited by t1l
8Elaine M. Grossman, “Con Global\Securidy Nawiswirdarsh£23,2088. 1 dea Linger s, ~
8%Elaine M. Grossman, “U.S. Navy PRealnast eAdu gTuGlobal:Feeclsityg yf,0r Con v
Newswire May 21,2009.

86 |bid.

87U.S. Department of Defens®uadrennial Defense Review Repdtgbruary 6, 2006. 50.
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seems likely that the PentagoonnWesuldmhaed planne
circumstances to meet specific goals.

Theudget the Navy prepared for FY2007 included a
$127 million for FY2007, $225 million for FY200E¢
for F¥ARAHIMoted bel ow, Congress d/e.niTehd tPheen tfaugnodni n
requested a total of $1
again. Instead, as 1is n

a more gene Yparlo nepatt teggliaduieya

p
0
million for FY2008,

75. 4
oted 1n more det ail bel ov
tlo 5t 1 ves.

Submd4daunched Conven$tioinké Prompt

The Navy fiposts isttlued idedv etlhep mesmtbh malraiunee pd & y me nt o

int er meadbgaelt leni sst§iScL ¢ RiBoM)t he eadltyr2Qqa@sted industr
particn ptahtei osnt2uDdOy3 ,i nanmdi dpl anned -f or cwmgduef a wo st
prototype rocfRA¢cemgimg tim 2K&5Defensse Science BE
missile might hpwveaendebaytoen leev #Hwalnfigiel,z ® O Hc c u

of less than 5 meters. This would alld&w the mis:s
Reports of the initial studies into this concept
either nuclear or conveonohionbht wathbheta e, mabkhbowns-s
pr omp tr,anlgoen gs t r i kTeh ecsaep anbiislsiitlieess .coul d-capablbe der
Trident suBmdmiwnseislewiddployed i’s bpubnoh2fubést h
a total ofpé® smubmadenethe Howe ve pnfe eenveirdgeendt, tihta tb e
missil dha beaduelpdl o ye d, 2wietrh | maamlcehp st ubcel,a sisn t he fou
submarines that have already cbreueins ec omaivsesni ol ;eds taon dc
nucl ear weaponry.

Congress appropriated $10 million for the SLIRB)
the sHoguthe DefenubcAmmi ¢ pricatnaidded $2 million fo
butcohé€erencproovmbedt emal ¥yi $ h. The Pentagon did 1
additional funding for this pr oga afimsnfdoirn gF Y200 8,
would be used to continue funding efforts that v
this concept.

Tk Pentagon remained interested in this concept
in FY2008 and $140 milli emn nifSm bineklithechedp Gl ebel a
Strike”wMitss ial e a-h0g0c0 onfa w2t i0kbable vndisl, et ed bel ow,
Congress eliminated Navy funding for conventiona

and combined all dOD eWnvdeslc mgnt n HBhiss ngdeount did

88 Grossman, Elainé;Pentagon Wants Early Start on Conventional Missiles for SusideDefense.Condanuary 20,
2006. See also, Grossm&RracingDoubts, Pentagon Readies Pitch for New-umnched Missil€. Inside the
PentagonMarch 9, 2006.

89 Norris, Robert S. and Hans M. KristensénU. S . Nu c 1 e a Bullefinofrthe Atomi2Seiéntists
January/Fehrary 2005pp. 7375.

9% A Trident Il (D-5) missile can deliver its warheads over a range of 4,000 miles.
91 Report of the Defense Science Board Task Force on Future Strategic Strike Felreary 2004pp. 512.
2Koch, Andrew. “U.S. ConsidersJNMnagbd se\eekyBeptember 2792003t r at e gi ¢

93 Grossman, Elaine, M‘Midrange Missile May be Backup to Modified Trident G| o b a | Segurity Newswire
September 21, 2007.
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any funds to this missiyegddndi chel NAEwyddidnnbts
subsequent years.

The Pentagon reasserted its interest in deployir

January 2012, in its report on defense budget pr
U. Sf.f oefrte btadllh.nSc.e f or ces -Ptacwafrid talned Avbiidadl e East 1 e
United States would freceqduitroe di ntvoe sntdsiinatoawitanp mobuérd inti i
freedom of action in the f aceacocfe snse va”’diheecnht naogleosg. i ¢
list of such t e ¢dhensoilgong ioefs ai nccol nuvdeendt itohnea | pr o mpt

submaPimehis briefing after the release of this
Panetta linked this idfef drhtec Waidrdg iantitpa olgraumb mar pr «
capability to carry more c o nbvoednyt iloanuanlc hc rtuuibsees ,miks
t hVei r gpp y1 maadlyl ¢ hat mi ght carry more cruise miss:i
b o ogsltis ¢ & t% ms

During the Obama Administration, DOD did not spe
on land or at sea. It did, however, leave open t
could pursue technologlidrsrltsh]atoﬁzvotu]htd pedgrcaeamt has
both the booster and the hypersonic glider techrt
Moreover, unlike with the convenrtamgiea P @S isdyesntte m
DOD woul d movte nitn sotnaalll waa heads on missiles that

war heads. In addition, the b,amsdt ewrosul Wodlidetlya shal
di fferent launch profile and a diffbtesnt number
According to General Martin Dempsey, the for mer
di fferences in technology would likely mitigate
concluding, incorrectly, anmhattaobd&k -¥nihdd Swelesnr:
mi s 8% 1 e

DOD has ved f ebrawsaerdd owpittiho nt hfeo rs etahe conventiona

m
its FY201 budget request, DOD noted that, duri
demonstr a 1AolntserwnEantheI§1ReShetem pr ogr asnmh raarteecag ibcy t h
systems progr am. It also stated that it would b
vehicle f a Navy flight test 1in FY2O0tl 5Sof The F
aNavy Varlant of a conventional prompt strike s
int er medigaet option dephsyedubmaVingsniamight occu
2016, but this was delayed ungudcOxgfoblert 9tl 79 f
booster and glider that could be deployed on a s

The October 30 tes d
Hawai i to the Mars

"o% ~+~wno

1
€
€
)

y

t, identified as Flight Experi
hall TIslands . eAlttehsotu gwha st heex efclui
by ths Navwmategic Systems Programs office. The P
million, and, while DOD did not identify the spe
AdmiTrearlr y Benedict, aheagd co fS ytsh e¢ mieaRvlya'gse alSmtsrhe f five a
a“s uc ¢%Isns addition, in a speech a few days after

94 U.S. Department of DefensBefense Budget Priorities and Choic#gashington, DC, January 2012, p. 5,
http://archive.defense.gov/news/Defense_Budget_Priorities.pdf

®Christopher P. Caves, “Subs MayNaydimesOctoher 1522014,, Gui ded Mi s s
http://www.navytimes.comews201110havy-duatusesubmarinesattackguidedmissile 101511w/

9% U.S. Department of Defens#lajor Budget Decisions Briefing From the Pentag@fashington, DC, January 26,
2012,http://archive.defense.gov/transcripts/transcripka@spnscriptid=4962

“Jason Sherman, “DOD flies exper i insideDefehseNovempber2s2017.i ¢ payl oad
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the Navy could eventually deploy the conventionea
mi s silrei meusb mahat have been converted to launch ¢
Virginia class atwat¢hes Vbmgirnne%$paglhopgdedodul e.

The DOD budget requd¢ htalt € oWa Fd¥aln0dlu9c ti nad isceactoen d f 1 i
by tdheofenFY2020. The b wdhgoe tf urnedgsu efspbtd eatlhseoc Ocobnt t afionr
Prompt Global Strike Capagbihidti ¢g@€ePanghet hmand aft c
Prompt Strike program a’hsdt afrutnidnignMpd ntebayn2s@erdi t o t
for thehapsnoglsamai ficantly, fromna FrY@Pu s tt of ar §°
request for $1.008 billion in FY2021 and an expc¢

Legislative Activity

Congress first domsiphnmnad thhe dhAdmil mips convention:
possible depidaoygmenbalhi dtong missiles in FY2003.
some support for and some skepticism about the g

FY2003 and FY2004

As was mnoted aboed, $BAhemNhVyoneffoesits E2 progra
In each case, this was t o -ybeeca rt hset uidnyi.t iCaoln gyreeasrs orf
Navsy request in both years.

The Bush Administration requdstpane n§1 X.uh dminlgl if o
common aero vehicle (CAV) progr ain R.n, FiYR® 04 . The
FY200#40Nat Defense, Anthotyzdoubdhaet dctthei mgtthor$ 2 4
million. The Senate provecodadetbacspdodmmidbdeeamour
di fference, authorizing $17.025 mill®son. Althousyg
request for funding, t hte tHobea spo shsaidb islhiotwyn tclhhantc el .1
ballistic missiles armedldi bk wmos coombviemr a loamdha B k ¢
launches by mnations who miag hcto nncoenrint,o rp alk.tSi.c undialrilt
and ChinaHoHercegquheed that the Air Force s ubmi
operations for the CAV that would address quest:H
the launches. This reporting requiremesnt T emaine
Aut horization Act. Lor3)@Bscal Year 2004 (

The National zPe¢efensAcAufb@r Ei-s3@ O 3¥c)aralXZb04 ont a:i
a requirement for dmnanmmtuadr atepdrpl adesfcan bdegel o
sustaining a promptCoglgokal smbmidh¢ edapabitl thyg. pl
information on, among otheranfpgengsrikbheatsypets, of
capabilities desired for these assets, an assess
surveillance capabilities innetceegsrsaatriyo nt owistuhp ptoarctt it
and cost and sohetdhtte mifoonsficarnchn dien Rt gh@dy4tl 0 @

Congress noted thatwest derntvede fr oimn tthlee £2& 0il Nu c |
its focus on integrating nuclear and conventiona
weapons It indicated that 1t saw a need for fur
wih a comprehensive effort to link planning and

https://insdedefense.com/insigermy/dodflies-experimentahypersoniepayloadclaimssuccess

%Jason Sherman and Lee Hudson, “Navy reveallnsidpl ans to put
DefenseNovember 3, 201'https://insidedefense.com/insidavy/navyrevealsplansput-hypersoniestrike- weapons
submarines
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coherent force structure. Hence, although the Ai
integrating nuclear and convent i oantael csotnrciekpet fforroc
PGS, Congress, initially at least, blended both
The Air Force submitted its report on the CAV co
2004. This report offered nietved a3t asauggesodulbdast £k
the possibility of misinterpretation 1f the Unit
missiles walhweohwedstioMany of the measures disc
summarized “bedows fimnmdeffongress

FY2005

The Bush Admini
FY2005. Congres
devel opment of the CAV. However, in July 2004, W

tration requested $16.4 million

S
s agdieweilncnpprodprthits nfgud®ilng mi

p

Appropri at. Ron B 6IARtEMN 8 Congress repeated i1its concce
for misinterpret aleifoenp p elonp rtbihadt 1¢ oempgorrets so nq utehset i o n e
whet her there wer¢osgfiaguaatde thapl ®¢t her nucleart
misinterpret the intent or use of ballistic miss
the report stated thlad dmlny sb gwrewnspaodhdsfdot € dor o C AV ¢ o
researbfpersonic technologies, including studie:s
launch requirements. Congress specelfopd thtegt ht
or test a CAV variant that indCoeadgsesnyahwmolear

indicated that the“fewrds pcoulnd engatatbee wsre d etsa a
I CBM or’CSoLntM.ess would consider expanding the sc
if safeguards negotiasedenmopgt inneonptaoamal par

FY2006 and FY2007

The Bush Administration requested $27.2 million
restrictions in the FY2005 Defensendppropriatior
redesignated t he eC@AVh cadsh gtyhlew .h yIpheirss onneiwc ptr ogr am e
devel opment of weapons capabilities for the CAV.
the FY2006 Defense Appropriations Act nd did no
AdministratndnCpnpagunesstedppaopriated, an additior
FY2007 budget. Congt2smihll sen apoer opplrée aAiedd Force
m ssile (CBM) program, which was exploring the p

as atemind option for the PGS mission.

The budget projections in the FY2006 budget r1equ
increased if the Air Force continued to pursue t
projected t omibleh mfkhtOwemeid 1§30 each year for the n
were then projected to rise to $92 million in F?
increase reflected an expected change 1in the proc
productiomenndatdepheyend of the decade. This «c¢ha
address and resolve congressional concerns about
launch of ballistic missiles armed with convent:i

99 U.S. Congress, Housklaking Appropriations for the Department of Defensetlier Fiscal Year Ending September
30, 2005, and For Other Purpos&3onference Report to AccompaHlyR. 4613 H.Rept. 108622 p. 240.
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e budgefoprohecCiAVnal so indicated that the CAV
rm solution to the PGS mission needs. I't woul ¢
Xt decade, even though, as was evident in the
eting the needs of the PGS mission in the near
vsy CTM progr am.

e Na VF}YZ 007 budget 1 nc koundveedn t$ilo2mia dmifllricidoenn 6fno. r Tth
quest eparatedeiblmabgetthriereclcud@@ois?n&smiITIhion f
ch 1 g d D@ baudpked for Trident II missile modi i
ssile ysterns equipment to support the CTM; ar
v a n ¢ ecda psatbriilkiet y t hat would demonstrate the fea
ther the House nor the Senate Armed Services
uest ims tcfeitrheveh ¥2 Wm0 7 iDle$f.se n¥s el baRuetphlosSr4i 1z0a9% 1 o n
. aSnd2 Re p# 5)2.1 OBontnhi tct ees noted their concerns
ions., such as Russia, mi g ht mi sunderstand t he
rmi hheyhawelee attack from U. S. nucl ear weapon:
orts from the Administration that would addre
gram The Senate Armed Ser viec eAsd m@d mmfsmittrtaetei omi t
uest, pending completion of the report. It av
the report and $32 million for research and ¢
e Trident modi fticaatmommey [cdtowlpd cndti ebde tthsagd on
selThe full S eonmnties tapcecseipttieodn .t hlehec House Ar med S
iminated the $38 million for CTM in the Triden
rategsixstmims idgui pment. It al $o rreeqdurecsetd fhoyr $ 4 7
nding for the CTM program, leaving $30 millior

eonference icow minl.¢tReeptp082t10H)dopted the reporting
quirements 1inbciJlulded, innsheabeahtfencing the fu
the report s arcecdeupctteido nt hien HOTuM ef unding. Theref
uslel ,b otnhfee r e 1t mae lmadpar tonly $30 million for rese
vanced strike capability that would support ¢t}

e Hous e pmrdo pSrbinsdttlacb sae r e j ect esd rtechgeu cAAsdtmi fad s t it

rCTMeprogram. Following the HASC, the Defense

use eliminated all but $30 million in researct
il

estions about the feasibi ity of dt hweh eptrhoepros e d
e decisifooar waor dnovmmej diidagtee It yh ewoomltd opmee of t he P
e Senate, the Defense Appropriations Subcommit
ogram, and provided $5 milcdeisont of oarn atlhyz eNatth eo nm
quirement and r e ccoomnfeenrde mdciet ethenpadrethi e s s e TAgpr opr
AcH. Rep# .7)61109t ai ned t hlkeatSefhwntdce prod% imiilolni ¢dn for
National Academy of Sciences. It also included ¢
Evaluation funds for re“desethpmbnatalwoint dmf§owhsct
to all thelgtobativesike
FY2008
The Prresbudget request for FY2008 included cont.i
CAV. Congress did not appmudheort zpgri omgbiadmtds can d u t
transferred thigrduadiagcoont fiew, Prompt Gl obal
also eliminated separate funding of $50 million
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rolling them into the new account as well. As 1 s
fornewi sccount was set at $100 million for FY2O0(
for all the programs that were combined in the 1
transfer, mnoting that the e loivmeirnaaltli orne doufc ttihoen sipne
would lead to the termination of the FALCON prog
flight tests for the CAV. Although the Pentagon
program for PGS retskeartcht,ali tbwsdigegte st ee ds e¢thaat $20
equal to the total proposed for the combined proc
required | evi®Qomgr esnsveditdnemat. acemhdr dthdis nmneopemnt
bot haut her iHz aRt. i,bln5SReSp ¢ 7)7 lalplpdr mpr P .alt +lolhbs.OR(e p t .

114934 bills limited the funding to $100 million.
The Pr’ebsuiddgeentt for FY2008 also included a total o
This request included $36 million, within the mu
Trident II modifications, to beginimmdildfying t

war heads. Congress had denied all funding for I
million in strategic systems missile equipment,
submarines to carry the codeornd¢domnhils missdileg iCn
Finally, the budget included $126.4 million to d
“Hard and Deeply Buried ”7aecget TRe fedunSyngemsPndod
continue researcheandydeoebl obmeneéechnobogees for
modi fication. Congress had appropriated only §$2¢C

the budget had requested $77 million.
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House Ar med ,Seirmwiictess Weormsmaifdetneseee a thitelh IoFrYi20a0t81 oD
,H.5RBeS5p 4l 4)6,1 1sOupported continpudeaedsteangaramd dev
uation of the conventional Trident concept,
r the operational deployment of the
ion for contioameddheeseamchy andhidelbe
for procurement, but reduced the b
fTeadlpngcurement. The Strategic Forces S
aulr,s utihtreodpfo gtiesh f or t hei spsrioommp,t bgu to baalls s tmroitkee
ions remained about the concept of operatic
, 1t sought to slow the program until the

S
1 c
u C
u kb

1

D

]JS5.4R7e p-F Yy, 1t 6commended that no funding be proyv
a m, and that al|l $208 million in PGS fundir
n prompt global strike concheapt st.hiThep rcoogmmint
ement s hdadadr diumpaptoad lao ok antu cal evaarr iceotnyc eopft sk,i nae:
sary, to address the’lfaicdadisbrlkiptoytof id mod mp
c explosifigrsé¢her PGSpmti esti omal apdi ot
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mmon to several of these concepts. The ¢ omr
ltingt PGShoapdbbéiclear-hychandrunambiguously
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Acquisition, Technology, and Logistics submit a
FY20fOuSndsRd p# 7,8204030) . This funding profile indicat
reject the Prompt Global Strike concept complete
Admi ni $st rsaetnisoen of ur gency for itthe ™M pirmtgy aimn i tnh
ter m.

The House and Senate Appr ofcroimbtiinemdsmbé@atdmintgt e e s f
established by the SASC. The Hdb utshee Aspper cwipfrii ca t fi wom
for the CTM, dirpatoanp t D@D otha lc seatidkea program el
Research, Devel opment , -Whedset ,a papn’dompHl vi aalt w sothi, 8§14 0 0 De f
million 1into ffhirst hreerw talicec pDueoptaprttt ongel notb”avli t ditomit ke 1 n

“/ 1 miting the Na’taitont htios ap osiinntg lien otpitmieoon Some of t

support research and development on the CTM conc
submit “tahdritespcoursts es t he technology thrusts and 1in
allocation of funding t’ olvhaer dSse naacthei eAwpipnrgo ptrhieastei oont
in its vbirlHi R(n,6 SH.TRe2phie5)S IplrOovi de df &rl 2t5h eani Rd 4§ @anr ¢ h,
Devel opment, Test -®nde Exadt¢auwnniofior Dpofne.mplet gl obal
noted that thes ¢f orunednsg isnheoeurlidn gb ea muds edde ve l op me n't
conventional TRIDHEHNdE fminsileepspgnamfithe FY2O0O0S
limited the funRilng 8tHoOR® p@®07)7mhill0]l i on (

FY2009

The Pentagon requested $glllo7b.abl nsithreinkoen epfrooagbrtahne hepl d
in the FY2008 Defopsopauitahoomnszsapreccecanse sa It al
Conegsrs, as required by the IPFYZ1G6H.ORepedd/s’7d 19dut hor
§243), that outlined its plans for dividing up t
program n ltehmesntr.e plort, DOD planned to spend $58
FY2009 on tests of the hypersonic glide vehicle
also allotted $30 middiiom KFY2FK2 khdsryssntidd n¥sd © a tmi ¥ &
devel opment, a r elfiefrte nRcece nttor yt hBeo dMe dtihuamt - coul d be
based ballistic missile. Further, the report 1inc
and $3 million i#2 KHYOMSY troimbtetido ma bidoevkeB.

The House Armed Services Committee, foll owing th
approved this request. The Senate Armed Services
amount , for miltloitad, oifn $ihitds7 FWRr0s0i90 MDed eSn.s e aut hor
3091 It indicated that these added funds, plus a
were to be allocatreodg rtaoomlRd&D nogn atnh ea digvlammgceepd hyper
vehithies program had not been includhd fnnahe or
version of the FY20i09] De€emgresauthoovizddad omhd 1 e
$117.6 mhd IPGSH docount .

The Defense S ommittee of the Senate Appropri a

ubc
PGS account, leaving $74.14 iminl Ilpilcam.n eldt froermowwerd t
i fentody band the $3 mliHTRB otne satl 1boecda tperdo gtroa nt.h el n o
reject’edpDOPDs to continue developing reentry tec
either the Tridebnats emli scsoinlvee notri odhharle ¥biaslaldi sweircs ima 18
t he Def entieoimlplp,b owphriicah was included in a larger
included this reduction 1in fufnditng.e skKurtthhmenr ,o nteh e
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fouowttht he funds pmagvimdfed a bDEeolr$ &% erhipldleinom e = d ¢
weapon under deveopment by the Ar my.

FY2010

The Department of Defensederfeceqnuséew hoedn$i66ad mr b ing
global strike program el ement. This request 1incl
hypers omihd ctlest which the budget indicated would
technology developm2ntehtol entwigthtM tdeadHd VIV I
and to assess the progress of t hse.r niiahle abnudd gacetr o d y
request also included AHW. PiAdmgrd dmodge f odo¢ hme At sny
indicated that this funding W¥Y2QUHICengpest a firs
aut hhorized and appropriated the requested funds
FYo1l1

Tk Department of Defense requested $239.9 milli
Global StrikdqYROiEge amudgeta dacumentseindicate th
Conventional Sttrnillde tMies sdielaediwmas de,s iagannd ttoh ef uAlr fmyl
AHWvadeemed the alternative 1 FYZXObtubddguecttdiaolnl opclaatne
$136. myl pl el ri woinektggoe rhi me notusk;d ptphoirst w he continued de
a pa oad delivercgnvehs$tobmkeisRDY¥) afnadr dtelve | o p me n't
i ur IV rouvkdstobesoppoert T hedidebgvet yomehbhtct
notaur [V missile, with tw¥20@bbkt THha ghts ¢
al% 9 amil lolAihdet le BerEa t 8yys t e m; t his supports th
p mbynpte rogfoinbbhtey ( HGB) adrv atnlyep dArsmmpCh e

woaduppdert one test fligHtheofPGShifuntdealsol
4 dminl It o Test Range Development and $10. 3 1
including the application of the Prompt (

he House and t he hSeinra twe raspiponosy fealfh ¢ thhies k ¥2qh
ikthtidhebSenate Defeneeg Ampridpr ra@tpioocns odhul
eoprbi 41ionegcommended full funding for the
ed that DOD could notlobtipabveithede Cohgne§
ails how it planned to restructure the progra
HTWe W Cohgress, however, never completed work
ssing, instealdyt aowomhiaoawgmhgMarch 4, 2011 Thi
vernment programs at the FY2010 level.
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Defense has requested $204. 8 1
2. Abthmeghsthadocngiedalt hhadgd
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WIEl aine M. Grossman, “Strnaotnadi dGlohalSesiriENBwswiggNombert7, Con ve nt
2008.

1021y,S. Congress, Senate Committee on Appropriations, Subcommittee on DBiefesse Department
Appropriations Bill, 2011Report, 111 Cong., 29sess., September 15, 2080Rept. 112295 (Washington: GPO,
2010), p. 177.
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while $51 million is allocated to the alternate
allocated to range s urpaproge satnudd i$els0O. dlihceh tbowmd geotr 1l
that the funding in FY2O04+2 h“we & p o’bveezresdi eodn toof ptrhoec t
DARPA/ Air Rorveehti Bdl war head, and the booster to s

“we a po’htiezsetd of the Air Force conventional strike

When eansigdthe Admiegquetstattioent he CPGS progr am,

Services Committee, in 1its version of the FY20T1?2
million for this @ammintotheeedl t hidtt v ¢ethe ptddtV,h atdh a1 o

succeeded in its 2010 test f I'si gihntt,e natn dt ot hpautr siute v
weaponized missile system, or any material devel
that the technologyommiditeesetiib®Dre d MdOewvEacgcudt hen
Air Force CS¥ wiatyH otalde aHTVhe solution to the CP
had provided“obhicaf ipmg s nad b @anla ncgoen vsetnrtii koen acla plaobnigl i t
be lower cost, camd yprdaewisdd eax hma p YA slr iiats jkr,es sowInte,r
the committee enc &aurbargocadd eDrO De xtaomipnuartsiuoen of t he t
capabilitieos maenedt cwoanrcfeipgt’hdtheer Sreenqautier eAmmremmetds .Ser vi c e
Committee,n ionf itthse vEeY20102 Defense Authorization
Admi ni $st rractqiuoest for $204.8 million for CPGS. Th
adopted the House position, and authorized $179.
allot meint st bwed tbudget, providing $61.8 million fo
concepts devel opment, the por2,i oannd f$ %1lh emibluldigen

Al t e Relattey yt 8m, which SupAHOWM tps otghh @ mAr my

The Hbopupstreopriations Committee voted for a deep

approving only $104. 8 mil I'si orne pfoorrt tdhied pnrootg roafnf.e rT
explanation for the §$100 million redute¢don. The
the requested $204.8 millionH. Rn)2®®85 cBbY2012dat e
Congress matched the Defense Aut hor PHGEtL 1 dheAct a
conference 1 eppamutetn omielblfit dfm@tSwa hebased on del ays
causedf byl eMWolHTgdht Assa result, the conferees di:
funding should not come fromctcees sAHW Vdhigdlte ,t ewh
FY2013

The Pentagon budget request for FY2013 included
Within this total, DOD requested $49.5 million f
de vel o,pmeda2 mhbl Abh eHnotaptyet, SR8 1 1 mi 1l 1ion for test 1
development, and $7.9 million for studies. The I
both approved this amount in their vHerRs.i ons of t

43 bhhd. J254his amount was included in the final
Authoriz}athleBI)9lA2cThé House Armed Services Commit:t
accompanyibngRetphde7)lidl@d] di rected the Secretary of
repdetailing how the Department plans to use cori
transparency measures as 1t develops and depl oys
The Senate Approprivatrsomn Odmmihtet F&20ild Ded ense
increased funding for the CPGS program from the
million. In its report, the committee noted that

103,S. Congress, House Committee on Armed Servidatipnal Defense Authorization Act for Fiscal Year 2012
112" Cong., F'sess., May 17, 20, H.Rept. 11278. p. 69.
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that the Atmmwueowldnamang for amdngemplaetghhngtasd:
AHW. Congress incl(Cdadot hdatadcdoand Fnrther Contii
Act, (P2OL1L®) 1 13RIl though, after sequestration, the f
equaled $176.4 mill@omil Wi ohiwas$habl eEmattaréyd 6 ¢ 4 7 h
System, or AHW, and only $2-3 myopndidco glwalse alxlpeaa tm
and concepts devel opment area.

FY2014

The DOD budget request for “pirYo2n0plt4 gilnocblauld
devel OWmehin this total, DOD allocated §
concdpted opment, $55 mi-Ehtippt 8m a4hd whathe
$million to test range devel opment, and

esdt r$i 6kSe. 4
2 mil 1 i
adtenfet
$3.4 mi
umber of factors might account for both the
iskhiinfg away-2frmpamgtrlaem HT V¥ a . First, the budget
rall eductions in DODabiplintdy ntgo hdeoeeladg eptt @ «
b i e s . Speihfei dalvleyl, ol Ofdsesstotaudrecaitnitgh @ t.r.e druec
iencies and budget secabickioonst owhechl o
i esponsive s ol ut%Tohnes btuod geente rrgeiqnuge swa ra 1fsi
1 t a shift 1iDPODefioewspl pnsorotfesus nowinh
research and devel opment!™Ppfi d nmeay mtdiatre famge
interest., as noted in the January 2012 repo
gan icnogn wdéd nprompt strike "PAsiwasfddomcuesbedrahe
option could Il ead -taongce eb alelpil sotyime hmis osfi i enst ¢
ck submarines.
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Within the CPGS program, the sghifle exptundiemg av
towardttehRelarhtey yt 8m indicates that DOD plans to s
HT®¥ vehicle. Specifieal iggcumeaos ¢hntt f oyt &Klytstt eenmb t1 d
“suproject will testboomsdeevahdatdeldlveeynatthvel e

the feasibility of producing an afforable alter

(@!
©

ress appropriated the requested funds, and 1
r a m haer eFaY¥s2,0 1i4n Nat 1 onal DPe. fle.#6 $Hlel 3Awtwle ovreir z a ti ino n
anation of the bill, 1t 71 &aqhuee sptoeldi ctyhat DOD s
iderations concerning any potential ambiguit
entaironeal Imjy s sile frdmndubmdes aeciptaofioofst he
bihhammewded missile could remichsbhes thmomcotuha
for ms . It also requested t-hatnc¢hedreponvéntnpo
iles with the costs of those launched by ottt
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104y.S. Department of Defensg,i scal Year (FY) 2014 ,Reseasch developrhest, TBaSt dget Subm
& Evaluation, Defens&Vide, Washingon, DC, April 2013, pp. %81, http://comptroller.defense.gd®drtalsa5/
Documentadefbudgetfy2014budget_justificationgdf/03_RDT_and_E/

DoD_Human_Resources_Activity PB_2014 _pdf

1051hid., pp. 3582.
106 ,S. Department of DefensBefense Budget Priorities and Choic¥gashington, DC, January 2012, p. 5,
http://archive.defense.gowdwsDefense_Budget_Priorities.pdf

107y.S. Department of Defensg,i scal Year (FY) 2014 ,Reseasch Oeveldprest, TBst d get Subm
& Evaluation, Defens&Vide, Washington, DC, April 2013, pp-390.
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becaus’es DODewed inbeteedepl oymbadepo€R@S seapabil it
restored concerns about possible ambiguity 15ssuc

FY2015

The DOD budget request for FY2015 includes $70. &
Devel opment. Within this nt dtoalt2hepMFgvham all ocate
Hypersonic Glide Experiment anldi nCo nacnedp t$i60o5n. s2 Dneinlc
t o theAAHMWr aBantter yReSy s t e m/ Wa—+l hi enaed Elnhgei nreeeqruiensgt a l s
$3.6 million for CPGSdsitnugd ifeosr, tbeustt mnroa nagded idteivoenl aol
and Senate Armed Services Committees both approv
FY2015 National Defense Authorization sAct , but C
appropriation.,6 fooirl lai otno.t al of §$95

As in FY201V4] oh'dme st her budget edaagud otnsr £filoanc t s
efficiencies ahnlRODundogteetsT retehdactce tsti hdidsse. Dl iplair t yme m @
devel op flexibl?’®tor ensepeotn s(Pvaef ssroeldutitiitobnease s a me t i me ,
budget request follows the trend set in FY2013 e
HTY¥ program and added funding flowing to the AH
not reflected dmrtiheg bedgemonygqudOD, of ficials he
aSconventionaldmpapmprtg stthrd kemphasis on global. T:
changes demonstfaces teinaoyn dd&@ W ebl opimgngre i1inter med
capabil prympPpor stheke mission.

FY2016

The DOD budget request for FY2016 includes §$78. ¢
Devel opment. Within this total2 ®PO®Pgham allocate
Hypersonic Glide Expeonmeéenttand nSopapnedp t$i702n s9 5D emm
t o theAAHMWr saEantter yReSy s t e m/ Wa—+l hienaed FElnhgei nreeeqruiensg al s
$2.9 million for CPGS studies and $1 million for
the plans twi tmo vtehd otrewatridng program for the AHW,
essentially ¢20 nperlougdreadm tahned HTsV moving toward the
of a system using the -AHNWgglbdestend ponssnbé¢ymd.d
The House, in its version of theH.FR\.2YI1173 5National

provided $108.8 million for Prompt Global Strike
for Concept Devel opment by the Army of a CPGS orp
Devel opment by the THawy afddd tCGRPGS owvetricon.nt ended
program following test iTrhg cHomplei cdhatldemd siom Lpmitar
the Congress s ttahtee nlbnnitt endo tSitnagt etshamtust continue t
prompt global strikelwaespabhiinet yveftoandrdktftehdgd t
ranges outside of curreaddrceosnsviemg iaomd lprtewemtoil g
ambi ghi t mandated that the Secretary ofoDefense s
the outcome of the military requirements proces s
conventional ikreomwmta p@lneb &sly ssttem.

The Senate, in 1i¢€Ss v,e3r7stutomo roifz ad e NDAKA mi 1l 1 i on f
In the repordg BbSiclRoempadn ylilothg iSte nat e Armed Service
that this funding was ef ficoxcahedicdthaos ©d sagdg sgrdo DIOD
concepttos saunpdp o rxtp etrhiemmefud i I[gcdhd feor March 2017. The ¢
mandated that the Secretary of Defense make a Mi
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Global Strike Weapons Syst gomr neoi glhatt enro ntthhasn aSfetpetre
succes slfeutli ®m aopfn da i mwtaenrgme dfilatgeht t es t .

The nf e meepnocrét. Ro.nald7o3ps5t s t he Senat dofgdi&add npi leved ,
for Prompt GIlobal Strike Capability Devel opment,

Devel opment by the Navy and Conce ptdolpetwe Itchpeme n't
House language with res peemebte rt o3dme q2ude2s0toiurt g oaner @ f c
military requirements process and Milestone A de
global strike weapons system.

FYo017

The DOD budgkEY2GlkhuiBs&l Udbaemdi 1 1 i on for Prompt GIo
Caplhbtty Development. Within this teAhle¢r DODe all o

ReEntry System/ Wa=xlhienaed E&lshgei arbeeqbu2z nmicl bided f or

Hypersonic Glide Experiment and Cofscuepppsosr De monst
both ground”amd pfrldwihde st eddatsa needed to support
The budget $A3l snoi lilnicolnu dfeosr @PGBEi shufloestentd B3aAnge
devel opment. This request, altchmrg twistth ntgh e rplga msm

AHWurther indisgsamesi bhpatowW®ODd the devel opment a
using the AHW glideamgaendoaomstient, e pmesdiidbtley depl oy

Congress approved the DODProempes Gl obaBl8r3kei Ch
Devel opm&Nat iiomad h®defense Aut hor iPz dt-3 )8 4Actt for [
also mafdatiedn T ®88c¢t adahptmbhhkbBeBeMidestone A deci
the pr Sgrpam mby r nmd ,l a2tdd2gnlpttnhbahns a ft er t he success

of stehceond 1 mwtaenrgme dfilaitgeht telsitmi tThet hegivdddsd iownail
progtraam/ 5% of the authorized amount untonl Pentag
whet her there are walrifmigthetde ro preerqautiirocnmeln tcso nfvoern tai
capabBand twhet hers tphlea P eanth gsomhe dgha mf suptploe t P G
requirements. These provisions rediredticomgaof stsh
CPGS progr am.

FY2018

The D@Reburequest fH20F.Y29 1Bi lilnicdmdfeadr Prompt GI
Capability Devwdliopmeornttal ,WiDIODDi m1 1 ocatAdd e$ h2a7Ted m
ReEntry System/ Wa=slhienaed FEInhgei nreeeqruiensgg al s o includes

Hypersonic Glide Experiment and Cofscuepptosr tBe mons 't
both grohndtaensd spfrlawi des data neededrtogrampport
The budget $a831 30 middliwdhe f or CPGS studies. This r
move forward with the testing progrwaimgor the Al
toward the development and deployment of a syste
range booster, possibly deployed at seca.

Congress approved ntdaeguAdmi hos t $20 1 0hS5 million fo
Capability Ihev eFlYRpInbefinatlNaitthe fte ns e PAulLt.® ¢lrli5Z 4t nd 8 oAc
dir etchtaetd t he Secipdtaanr t oo fr eRQecthemsaac 1y operational
conve nptriooompat] strike weapon sVThttehelgysTapti ombad sd
mandéahat the Chairman of the Joint Chiefs of St e

“t he estimated periodrhaget eardgl opnertyhteo fr rcaqlum er deipd
level of resources meacrcgs sacgryvemwmtifordld @pr onmplti ugnl o
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within the United States (including the territor
s i mi l-baars esde as yst e m, ansdt eantdewiatihl etdh e lmmmg ecmenys iof t
capability gap acdTbhbesrmpbtipsbopldtéid&bsmsprovide
“potential risks of ambiguity frofth the launch or

In June 2018, the Pentagon submitted a reprograr
million to the FY2018 budget for Prompt Global ¢
the documents supporting the repregsemmrogurceqoe
the hypersonawcdgpidepoghipmdr sttwmasruppoist CtPlSe Navy
progr am,; $34 .axddmielslsi ¢ th ewd wmlcike nopfe raautt uorcel aavneds p(rheisgs
ovens) neededhectrqnapromagsstiems hfot t he dGP S ehhyipcelressan i
and $20.0 million would improve the test and e

fussldale testing of the CPS system.pplohet raenquest a
accel er ataetdi odneenbofshsdturnc hed hype Wi dhi ¢hisapability
repr ogrraengmuiensgt in place, funding for Prompt GIlob
FY2O0tlo8t aled $3% 4.9 million.

FY2019

DOD budgeYt20rl&Oq u §2s7tl8 ufdme rdt HEeBH ' froaogr a m. This 1in
3 milli-windd nrdedamsesle andanfiltyemobimtatr aeccNany
earch and dev W b ¢ md efiedace eaocucnatisd to,c aPO@d t he f ul
3 mil Al toar #Eantt ¢ysyle e/ Wadr hEen g ilinneee.r i Mogr e o ver , as nc
ve, t-whiedadefesnsarch and devel opment account <co
e
0

—
=

c
h

r FY2019, as the proaogmrameciagy cthr amudi tdieovm®i mgp mte ¢
20.

budgetts diodduanteant ¢ n F Y2019 ,f otcdumma pn 6 gc o mr wagl dn
ibnogo sttheer and hbhygbhasowitl gbedasbd in the seco
and begin manufacturing and tedtimgtlhod t he
t easlts.o,l ta moom'® damtt h enru et sstkusd,i es for future sy
e cost, lethality, a’amitddoynndauncitc tarnadd et hsetrundail
te system alnde remmadtd vseyss, t i fooanmdadptlsi.t y, a

S , in the National DPe. fle.2 S)@& fHAcurt ehaosreidz at i on
for Prompt Global Strike Capability Deve
l er aTthei st hteo tparlo grreapnt.e s ent s an i1imcreasce of
for FY2019, and natn aipnpcrroevaesde foofr 4RHYR2 Oolvd rw
progesmmi sginelCwdhegd eciss tales ot amaxlreased f ui
epartMefdenet Appr2Wd@®i Lt-2 4Dy Acdt86 million
tal ofS8d466c 9 Amptodpohmad Tbeso @menmde d e@an i n
5t anid 1ti ootna 1 ovfi t h6 h5 a9 tmitlali amcrease of §92
gypersoni thmmiotgredend i t s 1 e pSo.rRe pen9)0tlhleS bi I 1
is accelerating existing efforet sbyi mehyperso
peer Tflhtr eiantdsi.cated that the waesOmmengepdrincrease
hypersonics research and prototyping efforts
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108 https://comptroller.defense.gov/Portals/45/Documents/execution/reprogrgfyd018/priorl415s/1-8
17_PA June_2018_Omnibus.pdf
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FY2020

In FYCWER&OPentagon ’st rParnosnfpetr rGldo badD St ri ke Capabil
program ¥Y,0o wthhea d€aomventional Praompthowdeidke ( CPS)
t hr oughectibsei olh Strike Weapons 'Debedgopm€RdEqPeogr &
i Y2020 included $593.1 million for this prograr
appropriated in FY2019. Thboredbundgee HfoommEX¥26819nd
FY20201 avsmgel y associated with the design, develo
hypersonic subsystems including boosstteernss,, conver
guidance systems, payload modules, launch syster
under water launch facil it y”Tuhped adtoecsu,meanntds hayl pseor snoor
the Navy plansnd of Iciognhdtu cet x paenfdicomebnet g iinmn nkiYs2s0i210e

procurement to support prototyping activities ar

The House of Representatives, in 1ts Xet sion of
H.R. ,)2680ced the request by §$8 million, mnoting
progr am. Alphper obporuisact i ons Commi tt ee in 1its versio
appopribailong2020, also reduced he funding for t
Senate Armed Services Committee, 1in 1ts version
Ac(S . ),79%0unded the requestCadngmountapdr $PYi3atle dni !
million for the ConventionalnoPtrionngp,t aSst rtihkee HPoruosger
that there was exc.ess growth in the program

2

0
e
t

FY2021
The Navysh@#, 0@u4 billion for the Conventional

nearly doubling the amount apprepbuadiged for FY2I
documents, the 1incr &arsoev iidne sf ufnodri npgl aftofro rFn¥ 2i0n2tle g r
devel oepfniecomrtt s, pr oc urBGBesn t( coof mnporno thoytpyepres oCni ¢ g1 1 d
the increased devel opment and procTheménnhdofigmis
will also support additional | éunch tthes tdiesg gan d
devel opment, and exper i melthat idomr uanfe nlt ywyp @ msda wiad es
Navy still plans to conduct a second experi ment a
devel opment flight o ebsetgiim dFeYR2IOR2y2me nltt oefx ptehcet ss yts

I ssues for Congress

Assessing the Rationale for CPGS

The Need for Prompt Response

The original prompt global strike mission requir
future conflictomoakdstakg pPl8cebdfaesfoverseas,
ocean areas where the UnitedsStdaltftoosamddssaod depl oy e ¢
assumed that a future conflict could develop qui
to mosvefarces into the region, either -by acquiri
based forces closer to the theater of conflict.
targets reflected an assumptionmn 8dhdtremagat vyut ac
for a short period of time, factors that placed
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arrive on target quickly. The requirements also
“andac’dshg eat, orpaaiirl ideifeesnstechaca would 1impede oper

of these characteristics were present 1in Af
cked al Qaeda training camps and the Taliban
cktsackheomtt he United States came without wa
several weeks to plan its response and acqu
s speed was of the essence ilfe atdleae sUmitt e¢ch eS't
g camps 1in Af ghmom imitlaint. a rTyh ebaabsdei sh aidn Stohaet ers
e ime to acquire basing rights in nearb.y
t her, t hde tmhoeu netnaeimyo uasr etaesr rvahi enr eo ftfheerier
pe to evade attack.
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Evolving Rationale

en the Bush Administration f i rrsatn gbee gbaanl Itios tciocn s
sessi lwi th conventional war heads, some analysts

=
=2

mi

conventional warheads could substitute for mnucle
by nuclear wea“pohst’iwlbluilsdo thyapeUmfltl ®odveSlt athes t o 1 ¢
its reliance on nuclear weapons and to reduce tl
forces. Critics of this rationale, however, not e
substitute for nucheaer sweapergsy .1 EvEnSifdetheryr & a
explosive power needed to destroy some types of
destruction and would not have the psychological
that thesetsthasagte necessary for the weapons t
armed nations.

As a result, mos tproofmpttinesstscuaphpeo rtécoke s e ofve ahoens as

«

=]

Cheapability that would expeuddcV. $hecobnkeht hoo
esident might need to use a nuclearWiwdapon 1in
is rhtibUnated Btates might only nefed aswery s
ainst evrailtuiec atla,r Chedtgshioigf acsed gleh ® ader .mi litary ca
reover, thoulUdipkbdnSfatesheir use independent
ograadmso c adtelsatn,otien t he aphdbddde yof imuahcareumst e
ited States believed it mneeded to strike pr omg
e President might have no choice other than tc
GS capabprlavwiydewotuhadt choice. In the 2010 Nucle
m r
i
f
a
1
e

QmgE B = o0 s

istration extended this logic to egional ¢
d States had a wider range of c¢cmedible c¢con:y
d iinegs iatnsd aflolr c eosu l1odv ebres efaecsw,e rt hceirrec uems t ance s i
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During the latter years of the AQbmi ma sAdtnhitniiosnt r at
United States ofxpiathsdeadchhendcdpeel opment progr an
capabilndsweesms ainmdt erested in deployigpehypé€érsoni
delivery systemsonslihstsentc hwintgle sam reexpgaended ratio
convent i oenaaplo nsst,r iikne gener al , and hypersonic weap
adversaries, such as Russia and China, have 1mpr
in ways that would complicate U.S, ®Yhtoeds to br
States has sought to counter with prompt, accur e
attacking them early in a conflict. Hypersonic v
maneuverability, could centprbmpet ¢$drihkesamdshyrp
weapons would n“@ai B dilgeeard istiegra ywed IPaedcioaryd.i ng t o Mi c ha
GriffUmdsthetary of Defense for Research and Eng
serve as tacticabs etbartihmegri ntgh acmvpsaybriqluiict@kecsr essupcohn sae
high speed, highly maneuver tbhdlkeatdarf fdadaoamfllti ¢tos fa
regional® conflicts

As the CPGS program has evolved ithmstlpd apaedt al5
hi gher pr troarnigtey sotmr ilkoengand hypersonic weapons 1n
questioned the shifting and expanding rationale
whet her tWeuPdmecad vt ntpitsitn@anla voi d t he wuse of nuc
when responding to threats to U.S. or allied sec
faced with the choice of using a nuclear weapon
had a wide tanpgpelobptononmen even if the United St
the weapons to arrive on target

Many analysts also argued that the deployment of
increase the likelihood ofi dewmdl emarg hwa rc.h obdlsteh otuwog h
conflict or respond to a threat with a conventic
know that the incoming weapons carried conventic
would not be cabldevstrs aagnti oml orhthe escalation o:
if the adversary possessed nucleatfeamiadpons. He nc
depl oyment of conlvemg nbgaeldli swarchenmi ds idmes might ,

actually make the eventual wuse of nuclear weapor
Some have also noted that this concermy would be
hypersonic wernpowogse ofh delwidery vehicles and deve
theateregional conflicts. Even if the adversary
nucl ear tvhaer hsehaodritjemeesd ftoormeat t acks and responses ¢
Because the weapons could be thaynpychwewl d ndhortacih
amount of time available to an adversary both fc
pressure to respond promptly, possibly in respon
countervailing c¢apabialcikt,i ecso uwedr el ededs ttroo yienda divre ratr
escalation during a c¢risis.

WAaron Mehta, “Three Thoughts on Hypers omDefenseWewspons from t

July 16, 2018https://www.defensenews.com/air/2018/07/1818ughtson-hypersonieweapongrom-the-pentagons
tecmology
chief/?utm_source=Sailthru&utm_medium=email&utm_campaign=ebb%207/17/18&utm_term=Editorial%20
%20Early%20Bird%20Brief
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Russian o€fhoeadlotnhchearenes about U. S. conventional

capabilities and their “Trhpelyi chaatvieo msr gfupcodn st thraatt et ghi
even 1 f armed with conventional war heads, could
t hr eat ésn sRursastiecagi ¢ nuclear forces 1f the United

armed with highly accuravpesideenheyUnehedl 8¢ atThi
capability tos umuelrema med Rtusmsriant, without resort
weapons, and might actually increase the 11ikelil6l
even 1 f Russairagewe roef mmt atthteactk with these missil
missile carried a nuclear warhead or a conventic
target in Russia. Finally, some Russhens have ar
conventional warheads with nucl®ar warheads to e
The Potential for Misunderstanding a ¢
Some Members of Congress and many analysts outsi
criticism oforn htehe GSotcomtciegplt t hat ot her mnations

CPGS missile and conclude, mi stakenly, t hat t he
nuclagane d mi ssil es Specifically, some sar gued t h:
missiles during a conflict, nations with minimal
systems (such as China) or degraded launch notif
that they were under®™Huat thhebcramisteh mmwncyl eaors smibsl sei It e
south of Russia and China, and the United States
missilkes Nortrh tPolear medmomnhwgethohlaildtyi c missile

t hese two niattsi otnasr geot ss.t rHckre many minutes during

mi ght appear to be headed toward targets in thes
compounded by the short time of fllei ghtmeoft ot hese
evaluate the event, assess the threat, and respoc
circumstances, critics c¢claim that these mnations
respond with their own nuclear weapons.

As wa notedsaboaesef@€ongncerns about the potent:i
of it annual debates over the authorization anc
These concerns grew apl adhree Detparmameatamadh DeWwietnls ¢
Tridedt fmcation (CTM) In response to these conc
Appropri @t Lo-A&NAcCton(gress provided $5 million fo
Sciences to analyze the mission requirement and
The National AcademiUeS.pECoOhivelnd¢d onla¢ Pepmpt Gl ol
for 2008 —amd ABeyWaendlTrh®s report recognized concer
mi sunderstanding, but concluded that these concce
The study noted that the United States and Russi
ME]laine M. Grossman, “Russian Experts Questi GobalRole of Con

Security Newswirépril 7, 2009.

111 For a detailed discussion of stability concerns associated with CPGS, and a review of Russian and Chinese

objections to the program, see James M. AcBilwer Bullet? Asking the Right Questions About Conventional Prompt

Global Strike(Washirgton, DC: Carneige Endowment for International Peace, 2013), pfl26l1

WFor a description of ongoing probl e ms leatiacklseeMosher,i a’ s early

David E.et al, Beyond the Nuclear Shadow: A Phased Approachniproving Nuclear Safety and U-Bussian
Relations RAND Corporation, 2003. p. 5.
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hundred ballistic missiles over the “yequisye and
sufficient data to det.ertméne’®t deget trajectory ar

At the shomettkhiemse,t udy noted that the asieshk foff hmi s
United Stafgdd deseadchmodtogies for tsheaWCiPIGiISt ynitss i ¢
predict the target of such a system would be und
maneuver and change theierhaditstewdy omotaddwsirhdtautmkd
conve notniloyn allaunchers or delivery vehicles would
““ here 1 sbrsiigniptleytl wremeen nucl ear and conventional sy
range pl aetifnogr ntso”hdsried ebr e d .

Mitigating the Risks

The National Academies study noted that concerns
l aunch twetrthee, plrietseedat Rt s meagot heramsvsel adr weapons
the abilityck ot hdeectleacun caln do fi'tAds. Sa rbeasldlits,t itch emi Wrsii
mi ght be able to mitigate the risks of misunder s
patterns of systems armed with conve¢mwtional wartl
demonstrate that these systems do not carry nucl

For examplejntdhduAedgFot sscheaar liyt sttomdgidegsde pl oy
missiles armed with conventional war heads at b a s

Cailf ornia coast, t hat did not hobseoemmosmhed earm
capabilit y ars atshseoyc ivaotuilodn 1 ack the facilities an
store nuclear weapons. Fur t heeern,t dtyh ebiron t hepl ¢ hman t
standadrobsposvtehicle and warmead mpsssdret owowud dnue
desigh@heobnited States an dn uRmbsesri ao fc ocuolodp earlastoi vier
measures mitlattcdhuldi ngecy sdetwtegh pol itical consultat ]
di scussions to keep Russia informed about U.S. g
of the observable differenxreme bredtubgage hi sonwventior
mi s s T hei.Uad States could also provide Russia wi
launches of ballistic missiles with conventional
de di Chaotte™dldmeuse after a 1launch. Thati awaoyf, tthhee Ui
launch and assure it that the missile did not ca
targets OverRuousmeg. these measures would not only
missiles and their missiodsuyndetrsmagldingl bet weeil
parties. The increased level of cooperation, and
reduce the 1ikelihood of misinterpretation if ttl
with conventional warheads.

Thaeir BHdésoeindicated thhtatwutdhe cOMenwhiomh lwdbwlod t
hypersonic payload delivery vehiclearmwmoedld not f

113 National Research Council of the National AcadeniieS, Conventional Prompt Global Strike: Issues for 2008
and BeyondWashington, DC, August 2008, p. 72.

114 bid., p. 72.
115 |bid., p. 75.

%Report to Congress on the “Concept of Operations for the
Congressional Reporting Requirements, by Peter B. Teets, Under Secretary of the Air Force. February 24, 2004. p. 4.

117 Air Force Spae CommandCommon Aero Vehicle White Paper. 8.
18 |pid., p. 7.

”
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ballistic missile. Spelei favanddnyddeph €S XMied Force p
t r aj’ttchtaotr ywoul d achieve an altitude of only 500,
resemble the trajectorie-armbhdtbabhl dtbe mobsdive s
targets in Russia or China.

DOD hdiscatmed that the s amel awvwomcd hde db,e-riamtgeer mefd iaa tseu
boogslti de system. It would follow a shaped or dep
launch characterist-acmedr btat &jesavieor,miieff ithheen unMbse se
used a new booster, rather than one that had bee
di fference would Iskebdyl bewevndegtsyot Bms sia

Remaining Concerns

Taken ttohgdestghes ,of mheblkpresdmecghthe 1risks of misu
accumulation of information during peacetime anoc
not be sufficient to address problems that coulc
incompl et edurmifrog maa tcoomf 1 i ct . Specificaddge the a
ballistic missiles for the PGS mission assumes t
before the start of a conflict and tmimgeht Tnheiesd t c
scenario would allow 1ittle ottihneer O6noartiihohnesr bin i h e th
about it intentions. If other mations are caugtl
attack, they might also decide to respond prompt
to convince them that thlkeands.siles carried conve
Even though routinsitdatiansexadhtainges maomy pmovide ¢
absence of nuclear warthdeayl sbasni st hien mp sasddteismeo,n ta
provide assurances that the iwardlyeasdhdsoradowled imat ot
that the warheads were not actually changed i1in t
addition, changing the basing patterns or launctl
between convemdaitmadl mandi hasel @sasumes both that o
di fferences and that they believe the different
these measures would do nothing to allienviate cor
the cooperative programs.

As a result, while the measures described above
they probably cMomedvelri mthetyecthamt address cort
of ficials in Rtustsha Wmidt €hitagtedh mi ght wuse thes
conventional miss kbesgesfatheembdtlo tycqwi mea tack s
nuclear targets in these mnations without resortdi

Reviewiheg Alternatives

As the preceding dis cushsaiso nc oimsdndcentteeds , 0 ft hal tUenri 1t a
for weapons systems that Foul & ®Ad mte rfEiSW¥htee t o t h e
armed with a payloadmdeilitiker yt hehDARBARATYre VEdr e
or the Army,apHddddwvebect he main contenbdecatiose this
he -HTaM 1 ed d e s t nagnldi wtdhte AHW, which has tested su
etter sui tdeidrtatang ea ns yi sntt eelnamen c h a & mmr stahddHW ar me d w
Rowhe planned platform for the MNavyh€oswaemet t o ma
he Pentagon i1is pursuipgegisnumbhecoafVeceathenadptt

119 Air Force Space Comman@ommon Aero Vehicle White Paper, 11.
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particularly i1if a system with shorter range or

requir@meinstes .mi ssiles and ballistic missiles wit
of the requirements. Mor eovegard Aisr whosr cneo taerde anboow
workingtoogetwke op and pdaebpilloiyt iheysp ebrys otnhiec ecaar | y 2 0

LanBRlased Ballistic Missiles

Lonmrgangebalsaendd ballistic missiles armed with conve

on standar de bradentsrty cb and igesi dien tteacdhd od fo gh®ess t woul
possess many of the oper at raornmaeld sbtarlelnigstthisc ansissoscii
mi ght have extremely high rates of reazgdeantss anc
more than 90% of the missiles to be available
promptly after a decision to launch; and, when
t hey Wouldahlgheﬂ gheveewdfngadour aay aaclklso across a
targets Consequenftftygeg thesd&y. Sysmeims t wogl ddr om
basing and enable it to react promptly and dec
hostile countsrti eosr ¥¥hd emearimweaspons would probabl
potential circumstances cited in requirements
However, as 1is noted above, many analysts have
launch of dhwelsd gndassndtes mi sundeagsmeaddmmgsd owist hi
and undermine strategic stability because they
as U. S-armead]l emirs sil es. Even if the Uhesed States
differentlyr icdmmnuscikbas and cooperated with oth
these missiles did not carry nuclear warheads,
question whether the misrsriileeds cloamwmecnhteido ndaulr i wmagr hae
whet her the United States had converted them bac
Me di-om i nt errammegdei abtael 1 i stic missiles, possibly de
could also prowdmnge as tpmiictkyp tfgoarp arbeigg i onal conflict
mi sepophéd carry either unguided warheads or a hyj
Because anrangermedsalde would be launched from
States, its trreasjeencbtl oer ytbhamotar dodfl @B M, a nadn d , therefore
concerns about the misunderstandings and misperc

If the missiles had a range of less than 5,500

limits 1in theRalmMge?7 Nuctleeramre dHE artcee s T r chaatsy . Ho we ve
recently announced that it phkopoanstotswi Redsaw frc
violation o¥Cohgraeagsebhmensupported-btalsee dde vel op me
inter madigmi a8s id epart of the’s Uy SoThee sMaotnisoen atlo Ru s
Defense Aut horiz®tiLoh)]lAddandadtre F Ystda8b 1(ihseh DaO D

program of record toméddbvdkekdpuamecdadndy ecrtuiicsmra Imirsca c
with a range of betwieral DdOng or s D0 clkidmwdnedevesl
with respect to s UAsh ncotueid eca bno wes,i lvehesny sD@Dn.s ub mi
reprogramming requestncodudedgfSé6dSs mihlIlohyt2dO0Ss &pr
2DARPA, “FALCON (Force Application amdtkhkatiomh Promr@@NUSFTE

SheetNovember 2003.

121 SeeCRS Insight IN10983,).S. Withdrawal from the INF Treatpy Amy F. Woolf The United States first assessed
that Russia had developed an tn#hge ground launched cruise missile in 2013; Russidéraed the allegatioror
details, se€RS Report R4383Russian Compliance with the Intermediate Range Nuclear Forces (INF) Treaty:
Background and Issues for Congrelsg Amy F. Woolf
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accelerated demonsumraltadnhyypypdferal meiwo sleadnadpabi hetye
that the funding for this program would total §1

Submasliamuenc hed Ballistic Missiles

As noted above, the United States ocnagmsnigdkeer ed der
Trident ballistic mlassl esBhbamirsameedhbg bakl Dhi oo
missiles armed with conventional warbasdsd could
missiles As nuclear delliowendy widhi clhes c otmmayn dh a v
systemsd teowe dl 1l ow fnoark ipnrgo mapntd dpercoinspitonl aunch durin
the range to reach targets around the world and
armed with hyplirseomy cvehiydloasd, dteo attack a wide
notice.

SLBMs armed with conventional war heads, however,
questions about mibsawsmede rbsatlalniditngs miss slialned, part

wedepl oyed on the same submarines that current]l:
empl oy many of the techniques identified by the

the missiles carried conventdiodadephoheSdBMs Ewet
conventional warheads on submarines that did not
di fficult to demonstrate these differences and a
in a submarine tdhdaetn iasn di nitnevnudlende rtaob lbee whhien at s e
some 1 eposrtabi [Riutsys itao monimioghdl.d&Se. mOolr BRM dleagur mcdheeds
its ability to monitor ICBM launches, so it migh
obseawvedLBM launch from a U.S. ballistic missile
On the other hand, because the smbmgeineheatai me
States could alter the patrol areas for Trident
comwei onal missiles, they could use trajectories
nations on their way to their intended targets.
launching their missiles, tto tahviosi dp roevsewnfiel si gthhta to f
States had the time to move i1its submarines to tl
conflict, a possibility tkatasissu mpncoms itshtaetn tt hwei t
States could nesdlte paomphliyt atmthe start of ai

Lonlgange Bombers

U. S. boBafb2esr2ss B dsHdaBe the range and payload need
tragets across the globe. But suihediSt bdiyshseitoltné&sy we
because they could take hours or days to reach t
nker support refuel during their missions.
tigue, and air defensessemomaldridtetnyall heabgantb e a s
ight time <co also provide adversaries with

—_ o o

nventuis@n anl, s ¢lni lkees tElRe (J] AAGMr fAaace Standoff Missi
t endede Iriamegi®dd boymbBa Isl ovwutlhde aircraft to stay
medafianse systems, but they could still take t
jectives of the PGS mifslsiighmt ¢ Ddnt d thggo we htelre hldmic
t esr aviimew taond resol ve itnhge mituadargnatwtitabhbat
ause accurate and timely intelddggacset rielport s
sions, the United Statesfkoghteegeer ¢hendi mpda
ormation on the target of the attack.

.—nactmom(po —
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The Fhirrce could adawmgd amnchi kdordgdmedde wiethhi chl yepse r ¢
from its bombers, both to improve the ability tc
ofmet ineeded to r eacohf fa bihbgeerr. F ow atd¢oa pddeapmlnody t h e
first of —tkhneoswen Fkhysp ¢tehskoe ni ¢ Conventional Strike We
( HCS W/ Ha-ebkys a2w0)b21t it el iminated funding for this
regueAccording to t hweo uAdidr hFaovrsepeb,e-ftmhve G KIS W
guidedthgstwmuld employ a version of t5h2e AHW hyp
b o mblenr .Apr ihle 2AQ@ th9%hklwt cad e$d9 28 mi l 1l i kheedn™Maac¢ctint 6 o
design,and vthd 9tp¥y st e m.

The Air Force is also pursuing a progr am, known
empl nag glider simiRandtobdbaohebhCh¥dHTVed ™sSersion o
TacticaByMiemi [([MdaceMWMBgAugust 2018, the Air Force
c ont rlaocctk hteoe ¢ v Mhu ¢ d nat up-ttde vkd O@P-omi Iploibdm wy pe

for this type of hyper s otnhicd agilwiccdende,s flidanpsiedpr o g r a n
we ap cAAlRRW), would enter the force later in the 2

Tomahawk Cruise Missiles

At the present time, the Navy has the capability
nautical mn#bialseesd wirtuhi ssee ami s siles. Thewmepl Doymaha wk
often in the conflicts in the past 20 years, Dprc
targets without risking aircraft or their crews.
missile submarinesisoe mhasilbhey Thaseasulhmerunes
up to 7 Tomahawk missiles each in up to 22 (out
154 cruise missiles per submarine. But these mis
tobhe PGS mission. With a maximum speed of about
nautical mil e st,o htthhoearyr sc atno traekacc ht wtohe i r t ar get s . M
limited, even if the ships oroyseudb manr itnhees rceagriroyni r
conflict. Consequently, the Navy has also explor
potential targets more quickly.

Hypersonic Cruise Missiles

Since -1 h20sm,i dt he Navy has explpmedt seavdrde¢pbeyme
of an attack missile that ¢ d?Tlhde ster ahvyeple rasto nsipce end s
would allow the Navy to attack targets within 135

500 to 600 nautichHenomw, etsheoy wohwlid praocwiedes .t he ¢
strikes within the theater of operations, but t1l
mission. The United States would either mneed to

122 For a descripon of these programs, and their funding profiles, GRS Report R4581 Hypersonic Weapons:
Background and Issues for Congrelsg Kelley M. Sayler

22Corey Dickstein, “Milertatygy SperedcHyptos WaStaksale gepdbh Devel o
Stripes July 25, 2018https://www.stripes.com/news/militagervicesto-work-togetherto-speeehypersonieweapon

development

1.539431?utm_source=Sailthru&utm_medium=email&utm_campaign=ebb%2026.07.18&utm_term=Ee2drial
%20Early%20Bird%20Brief

2For a summary of these programs see Statement of Ronald O
Research Service, before the House Armed Ser@oesmittee, Subommittee on Projection Forcddearing on
Long-Range Strike OptiondJlarch 3, 2004. pp. Q1.
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nfl which 1t already does in certain areas, or
submarines into place.
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ramjet Technologies

e Air Force, in collaboration with -DARPA, NAS A
personic ceoemikthsantoil ®pEgirasmjtcdtat mraayn gceo nsttrriibkuet emit sos
the future. In this type of vehicle, the engi
mosphere passing through the vehiclereednstead
r heavy reservoir oxygen tanks, and makes the
nventional rocket. According to NASA, a scr amj
eed Jd%Thseouwncdr.amj et woulslhideg tirmtyo ttahgmtast blyy peat
wever, the Air Force may also use the technolo
ght carry conventional mwmmigtei Gnisssandd.be 1aunct

e Air Fo has desiegneSd hada XeRpadreirmenthalt ddcr xn
om an Ai rc bomber. It conducted a flight
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The Aier chboodacted three-SddAdWaveRalletesin ODheth6l]
mechanical problem caused it to end i1its operatic
system 1 ost “fcaomlttry I'tsedmetornadle faifnt e rt eirt itghnei treodc. k e t 1
However, in a f our5tlhA ainnd Maiyn a2l10 It3e,s tt hoef Wahvee RX der
Mach 5.1 and an altitudecodd 80¢ OO0 O0f fieghht during i

DARPA and the Air Force continuec htnoo |l pougrisewse atnhde ad
breat hing hypeAisronHocr ccea pracbsiclairtcihe sfunding has 1nc
$80 milliono ian rFeY2ulels2t for a%2A9 3 2Mmi81 mi d.M°iiom K Y¥2 FIY
The research is fochyprg soemitchehait seduwmpdseshd elsd un
from fighte,r si mcenldu drionmgb eartspe olgy piebrrdcoant vici nags we a p on
concaenpdn,e known as tparcotgircaaml. boost gl ide

This technology remainst icnmonttrsi kewmtred yt o ttahgee sB GS3 nmo
several years. However, because these vehicles v

125 http://Iwww.nasa.gownhissionsfesearch/ scramjets.html

2%Boeing, -31BWaveRider BieéaksRecordifEl i ght, ” Information Sheet,
http://www.boeing.mediaroom.cqriviay 26, 2010.

27Boeing, “Boeing, Air Force Resear ch5lAWaveRidBriFlightTas & Whi t ney
on May 25, "Shekthtth:Hvwewwm. boeinganediaroom.cqgriviay 20, 2010.

128 | pid.

2«Barly Waver iAdiation Weak andl Spage echnologyne 7, 2010.

0yivienne Machi, “Future We atp oFhusn:d iRnigv afl osr PHiyNation®seonnt iacgso nR et soe :

DefenseJune 26, 2017.
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ry, they mnraayngaeddr es s t
CPGS »pr
Arms Control Isswues

In April 2010, t
as New IIuArRiITn gt

e United States and Russia sigmr

h
he negotiations on New START, Ru

plans to deploy conswvtind iminadi lwag htelralts mawbaddidy
was noted above, Russia believes these weapons v
the risk of nuclear war. The ®O®bemacAdmsnbyt natio
Uniteddi 8odatedan to target its PGS systems again:
would not deploy enough of shesecteweepdernsectoenhre
the preatmiedae yt st ates “mihmdf ¢tlh eo fif atchodn viemmpt ai tn aol | y
armed I CBMs and SLBMHowavetyrastegocdsngbiditlhe OD
Administration, @ridhmyegrothens regnaWicmwicahnlys nwany t lhie mit
or constrain research, deRBT&P)memft ,anye sstimat, e @ginca
systems, including pr®mpt global strike capabili
During the negotiations on New START, Russia 1ni
conventional warheads on stratejgect dbdltdlhistg ipgr onp o
because it would have interfered with ongoing U.
Rose Gottemoeller, the Assistant Secretary of St
Compliance, noted wheateh&®otesgnf ReWWeabwbore CoOhmi
firm during the mnegotiations t hoaft] tchoen ternctait gyn amlu s
configtiAat it he. s ame t i me, however, the United St :
ar med Wlthwcamlh'ecamitsi(bﬂnealt were ot hésr wliesfei nciotnisoins toef
strategic ballistic missilemiwoudud dophoyadgadakt
The warheads deployed on these misismiltts owmuld si
deployed®™warheads.

Hence, under Nes®baSEARTD,alU.iSs.t ilcanmdi s siles ar med w:
would count under the I imits 1in New START i f, ac
Treaty Prot éhcad ,a tthraa jlnicsttsairdye o v e r ”amods ta orfa nigtes f 1
greater than 5, 500akndbmdteakli Submami neiles wou
they traveled on a ballistic trajectory for most
kiomeOba®#ha mi ni stration officials explained that
provision because it would be nearly 1impossible
nucl ear warheads and one ar med wittrhe nteolnyv ednitfifoincaul

131 For details on the limits and restrictions in this TreatyGe& Report R4121Fhe New START Treaty: Central
Limits and Key Provisios by Amy F. Woolf

1321,S. Congress, Senate Committee on Foreign Relafioeaty With Russia on Measures for Further Reduction and
Limitation of Strategic Offensive Arms (the New START Trehly)' Cong., 29 sess., October 1, 2010, Exec Rpt.

111-6, p. 56. See, alsd).S. State Department, Bureau of Verification, Compliance, and Implementation, Conventional
Prompt Global Strike, Fact Sheet, Washington, DC, April 8, 28t0;//www.state.gow/vci/rls/139913.htm

133,S. Congress, Senate Committee on Foreign Relafioeaty With Russia on Measures for Further Reduction and
Limitation of Strategic Offensive Arms (the New START Trehly)' Cong., 29 sess., Octobek, 2010, Exec Rpt.
1116, pp. 5152.

134 |bid., p. 52.
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to verify compliance with the treaty limits 1f t
count .

MoreovObaghddmeni stration insisted that, although
reduce i1its mnumber doefp lmuycelde acro nwaernh ei aodnsa 11 fwairth e a d s
that met t his ’sdelfiimiittsi ome, r“a chbed ghincecantoya gh ht ol e vel

deployments that 1is fores’elena brlees poowmesre tthoe al iqfueetsitr
t Seenate Foreign Rel ayt ioofn sDe(foemmnsiet tGeaet,e sS esctraetteadr t

as envisaged by our military planners, the number of such conventionally armed delivery
vehicles and the warheads they carry would be very small when measured against the
overall evels of strategic delivery systems and strategic warheads. Should we decide to
deploy them, counting this small number of conventional strategic systems and their
warheads toward the treaty limits will not prevent the United States from maigtain

robust nuclear deterreft®

cor dObnaghdtnei ni stration officials, the New START
e war headGP @S psl yosyteedmsomm kohoenmhe¢ oNat¥ydaif dent tmh
livered reentrymveblidketstrajecgoayballiwbuétd noc
rheads depdloiykalt ems pbobskecodohwveAt icshatlcs t rtihlaed n
unched along a depressed trajectwaampsand used 3
rgates.t ilmmny before the Senate Foreign Relatio:
cretary of Defense for Pol itgclyi dlea nseyss tMinlsl efrl ys toa
nomallisti‘wet maappecbdarfy,dneunctl etahrd wshysdudeehmento not her wi s
meet the definitionswdwkdthet Neov S8dARTnTrnbdey,as
strategic offensive arts for the purposes of t he

[ -"I " "I ¢ M=l o}

Under the definitions in New START, these types
st rategic of fleen sV voed aattryhmesi .1t 8w hceant ceas Ptahratty, bel i e ves
i of strategic offensive arm is emerging, tha
a strategic offenBiilvaet eamranl fOan scWBhssa ediewea t G com
t, Russia would have the opportunity to quece
systems should count wunder the treaty. But
opme ntde ptleosytmenngt, oafndt hese systems while the
not have to defer their deployment 1if Rus:s
systems did ndtn cadhensmrttandcéie Nawl §TART s ub mi
New START Treaty, thetB¢adepDepang mBatt yndou
igattdmptresol ve the 1issue within t’he fr amewo:
, according t & htehree Sitsa tneo Dreepqauryitriieonmetntth ei nd et phleo 3
ty to delay deployment of ™ he new system penc

TWo < g ARt e R
n =0 oc S5 o
oo —o —

oS BboOo 0 —o0 e~

a

New START Treaty wousl dConnovte natfifoencatl ePirtohneprt tShte
the Air Force-lRuarshetdo hdopphaspwnmich egihli edlresr.s Tolne
vy program current]l ys oennivei sgiloindse rd eopnln gayne di nt theer nhey
s sainlde t he Air Force program would use a booste:
war heads or been-aasoaeaitnautbcdlde awi tdhdMid ireeeantgyr ve hnd k ¢ s
New START, the bombers count against the treaty
war head, regardless of the number or type of wee

3 Z0°
2722

135 |bid., p. 54.
136 |bid., p. 55.

137U.S. Department of Statéyticle-by-Article Analysis of the New START Treaty Documéftshington, DC, May
5, 2010 http://www.state.gow/avcirty/141829.htmi#text
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Potential TRhursesaitas afnmrdo nChi na

There 1igs comawirm in the Pentagon, Congress, and
about the efforts by potential U.S. adversaries,
boogslti de systems and, in s oneT hcea sSeter,alRbeygpes s oni c

Subcommittee of the House Armed Services Commit:t
late 2015. Further, a study published by the Nat
highlighted the complexitiesngdgihaude pnueipgragpmo ga mdnst
and $tthats exist 1in U. S. efforts to address the t
higheed maneuvering weapons, s u eghl iadse hvyepheircsloensi,c
“can combine spedad dmd wmaeme t her abhirliand space reg
significant new offensive capabil iy that could

According to MichSeeteGrr §fofi, DehenWerdémr Researc
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