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3acHnosanuil y 1945 poui Aavbepmom EtliHwumeiiHom 1 eueHumu Yuxasvko2o yHigepcumemy, aKi
donomozau po3pobumu nepwy amomHy 36por 8 «MaHzemmeHCcbKOMY Npoexmi», «BbiojleTeHb BUEHUX-
aromHuKiB» (Bulletin of the Atomic Scientists) dea poxu nomomy cmeopue «I'odunHukx CyoHoz20

OHA», BUKOpUCMOBYOUU 300paxceHHA anokaaincucy (onigHoul) i cyuacHy idiomy s0epHO20 8UOYXY
(3sopommHuil 8i0aik 0o HYa5), Wob nepedamu 3azpo3u arodcmey ma naavemi. «I'odunHuk CyoHozo
OHs1» WOpOoKY ecmaHosawemvcs Pador 3 nayku ma 6e3nexu broaemens 3a noz2odxceHHam i3 Padoro
cnoHcopis, 0o sK0i 8x00smb 11 Hobeaiscbkux aaypeamis. ['0OuHHUK cmas 3a2anbHOBU3HAHUM
iHOukamopom epasausocmi ceimy neped 2106aabHO0 Kamacmpo@or, CNPUHUHEHO WMYUHUMU

MexHOoN021aMU.

Yac HeOa4yeHOi Hebe3neKu:

A0 niBHoui 3anuwmunocb 90 cekyHA

bOro poKy Paga 3 Hayku Ta 6Ge3mneku

«BioeTeHI0 BUEHMUX-AaTOMHUKIB»

nepeBOOAUTDL CTPiNKkU «[OAMHHUKY
CynHoro nHs» Bliepend, 3HAUHOK MipoIo
(xoua i He BUKJIUYHO) Yepe3 3poCcTamuy
Hebe3MeKy, MOB’I3aHy 3 BiliHOIO B
YkpaiHi. TonMHHUK Hapa3i mokasye
90 cekKyHI OO MiBHOYI — HalbaMUXKuUe
3HAaYeHHS O0 rinob6anbHOi KaTtacTpodu.

Bijina B YkpaiHi MoXe yBiliTU y OPYI Ui
KaxXJAUBUN piK, i 06UABI CTOPpOHM
rnepekoHaHi, N0 MOXYTb nmepeMorTu. Ha
KapTy MOCTaBJeHO CyBepeHiTeT YKpaiHu
Ta MUPIIi €eBpomNelichbKi JTOMOBJIEHOCTI
mono 6e3mexku, AKi sgebinpuioro
36epirarThCs MiCAd 3aKiHYEHHS

Opyroi cBitToBoi BifiHu. Kpim ToOTO,
BiiHa Pocii mpotu YkpaiHnu mocrtaBuaa
rMM60Ki MUTAaHHS MPO Te, IKUM UMHOM
JepXaBU B3a€EMOAiIIOTh, PO3MUBAYUN
HOPMM MiKHaAapoOgHOI MOBediHKM, SIKi
JlexxaThb B OCHOBI ycmimHoOI BignmoBigi Ha
pi3HOMaHiITHI rmob6anbHi pU3UKHA.

I mo Haviripume, moTaHo 3aByaJbOBaHi
norposu Pocii 3actocyBaTu ssgepHy
36p0 HaragymwTb CBiTOBi mpo Te, 110
eckasamisi KOHQIIKTy — yepe3 BUMIAOOK,
HaMip YM IPOPAaXYHOK — € XKaXJUBUM
pu3uKoM. IMOBipHiCTb TOTO, IO
KOHQJIIiKT MOXe BUITU 3-IIiJJ UMIAOTOCH
KOHTPOJI0, 3aJIMIIAETHCSI BUCOKOIO.

HenmaBHi mii Pocii cynepeuarTsb
NecITUNITTIM 3060B°13aHb MOCKBH.

Y 1994 poui Pociss npuenHanacs

no CHIA i Benukoi Bpuranii B
BymamemTi (Yropuimaa), mob6
YPOUUCTO MPOTOJTOCUTHU, IO BOHA
«IMOBaxaTuMe He3aJleXHiCcTh i
CyBepeHIiTeT Ta iCHYIOUi KOpAOHU
VKpalHU» 1| «yTpPUMYBaTUMeThbCS Bif
Morpo3u cunaow ab6o ii 3acTtocyBaHHS
MpOTU TepuUTOpianbHOI IiJicHOCTI un
MOJIITUYHOI He3aJexXHOCTi YKpaiHu...»
[Ii 3ameBHeHHS 6yJaAu 3pobIeHi 4iTKO
Mmpu po3yMiHHI Toro, mo YKpaiHa
BiIMOBUTHCS Big smepHoi 36poi Ha
CBOiV TepuTtopii Ta nignume «JJorosip
IIPpO HEPO3TMOBCHIXKEHHS sifepHOi
36poi», mo YkpaiHa it 3pobuna.

Pocis TakOX NMpuHecaa CBOW BiliHY
Ha MaligaHuuKM YopHOOUIBCHKOI

Ta 3a00OpPi3bKOl aTOMHUX CTaHIIi,
MOPYUWYIOUYM MiKHapOAHI MPOTOKOAU
Ta PU3BUKYIOUYM MAaCOBUM BUKUIOM
pamioakKTUBHUX MaTepianiB. 3yCcuansg
MixXHapogHOTro areHTCTBa 3 aTOMHOI
eHeprii, cipsIMoOBaHi Ha 3aXUCT LUX
CTAaHIil, MOKM MO OYyAM BiZKUHYTI.

Ockinbku BiliHa Pocii npoTtu YkpaiHu
TpUBA€E€, OCTAHHiX AOTOBip Npo siZepHY
36pow Mix Pociero Ta CIIA, CHO-III,
ONMMHUBCS IiJ 3arpo3010 3pUBY. SAKII0
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CTOPOHMU He BiTHOBJISITh MeperoBOpu Ta
He 3HalAyTh OCHOBY AJISI MOgANbIINX
CKOpOUYeHb, TepMiH Aii JOoroBopy
3aKkiHunThbCcyg B nroTomMy 2026 poky. e
yCyHe B3a€eMHi mepeBipKu, NOramMbuUTH
HeoOBipy, MiANITOBXHE TOHKY SIAepPHUX
030pO€EHDb i MiABUI[UTD MOXJIUBICTH
OOMiHY SHepHUMMU yaapaMu.

Ik renepanbHuii cekperap OOH AHTOHIiY

BCTYNUB y «4ac sgepHoi HebGe3MmeKM,
sIKOi He 6yn0 3 yaciB posmany XoJd0AgHOI
BiliHU».

Hacnigku BiiiHM He 06MeXYIOTbhCS
30inMbIMIeHHSIM SIfepHOi HebGe3MeKNu; BOHU
TAKOX MiAPpUBAIOTh IJ106ANbHI 3yCUIISA
no 6opoTb6i 3i 3mMiHOW KAiMaTy. Kpainu,
3aJexXHi Big pociiicbkoi HaTM Ta rasy,
MparHyTh AMBepcUGikKyBaTU MOCTABKMU
Ta MOCTAavYaJlbHUKIB, IO MPU3BOAUTH 110
poO3UIMpPEeHHS iHBeCTULiNi Yy IPUPOTHUI
ra3 caMe TOpAi, KOAU TakKi iHBeCTUILil
Maau 6 cKopodyyBaTucCH.

B ymoBax rapsuoi BiliHM Ta Ha

TJi IHepHUX 3arp03 HOBOTO CEHCY
HabOyBalOTh i XMOHiIi 3BMHYBAUEHHS
Pocii B Tomy, mo YKpaiHa nmiaaHyBajaa
3acTocyBaTu 3acobu papmiamiimHOoro
po3ciloBaHHS, XiMiuHy Ta 6ioNOTiuHY
36pomw. [MocTiiHMII MOTiK me3indopmaii
npo nmabopatopii 3 6io36poi B Ykpaini
BUKJMKAE 3aHEMOKOEHHS, o0 Pocig
caMa MOXe OyMaTu MpPO PO3TOPTaHHS
Takoi 36poi, IKy, HAa IYMKY 6araTbox
eKCImepTiB, BOHA MPOJOBXKYE
po3po6ASTH.

Bropruedaunsa Pocii B YkpaiHy 36inbmumno
PU3UK 3aCTOCYBAaHHS sSgepHOi 36poi,
PO3MIUPUIO CIIEKTP BUKOPUCTAHHS
6iomoriunoi Ta ximiuHoi 36poi,
YyCKAAAHMUJIO peakiilo CBiTy Ha 3MiHY
KJAiMaTy Ta MepemKOAMUI0 MiKHAPOAHUM
3YCUIASIM MOJAOJAaTK iHIIi r1o6anbHi
npob6ieMu. BTOprHeHHS Ta aHeKCis
YKpaiHChKOI TepUTOpPii TAKOX MOPYUIUIU
MiKHapoOAHI HOPMMU TAKUM YMHOM,

[0 MOXe CIIOHYKaTu iHMuX A0 Aii,

SIKi KUJATh BUKIUK NOMNepeagHIM
JOMOBJIEHOCTSIM i 3aTPOXYIOThH
cTabinpHOCTI.

Hemae 4iTKOro miasixy 4Jisi BCTAHOBJIEHHS
CIIpaBeAMBOTO MUDPY, IKUN OU
MmepemKkoAXXaB MainOyTHINK arpecii

Imig TiHHIO agepHOi 36poi. Ane
npuHaiiMHi CIIA moBMHHI TpuMaTtu
OIBepi BiAKPUTUMMU OJI NIPUHIUIIOBOI
B3aeMoii 3 MOCKBOIO, IKa 3MEHIIUTDH
HebOe3meyHe 30i/IbIIeHHS ALE€PHOTO
PU3UKY, SIKe CIIPpUUYMHUIIA BiliHA.
OoHUM i3 eJleMeHTIiB 3HUXEHHS PU3UKY
MOe OYyTU MOCTiMHUI KOHTAKT MiX
BificbkoBuMM CIHA i Pocii Ha BUCOKOMY
piBHi, MO 3MEeHIIiTh MMOBipHICTbH
npopaxyHkis. Ypsag CUIA, jioro
cow3HUKM mo HATO Tta YkpaiHa MaloTh
6es3niu kaHaAiB A mianory; ix yci cain
BUBUUTHU. [IOMYK MAAXY L0 CepiiO3HUX
MUPHUX MEepPeroBopiB Mir 6 3HAYHOIO
MipOK 3MEHIIUTU PU3UK ecKamamii. ¥
1eit uac 6e3nperneneHTHO] rinob6anbHOI
HebOe3meKM MOTPi6HI y3roaxkeHi mii, i
KOXXHa CeKyHJa Ma€ 3HaueHHS. A

IIpumirka pemakrtopa: Hukxue nmpemcraB/ieHO
OIOMAaTKOBY iHbGopMalLio Mpo 3arposu,
MMOB’SA3aHi 3 IHepHOI0 30p0o€i0, 3MiHOIO
KaimaTry, 6i0M0TiUHMMMY SIBUIIAMMU Ta
3JIOBXMBAHHSIM iHIIMMMU MPOPUBHUMMU
TEXHOJIOTIiIMMU.
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HapsBuyanHo HeGe3ne4yHa aaepHa
cuTyauyis

Haviripwot ssgpepHoto nopiew 2022 poky
€ IOTaHO 3aByajJboBaHi morposu Pocii
3aCTOCyBaTu sAgepHy 36poio B YKpaiHi.
[TomepenxeHHS Ta 3aCTepeXHi 3asBuU
MOKM IO 3aMOBUYIOTH TaKi MOrpo3u,

aje pocificbkKi YMHOBHUKU MOBUHHI
KaTeropuuYHO BifMOBUTHCS BiJl MOTpPO3
3aCTOCYyBaHHS 36p0oi MacoBOro ypaxeHHS
B YKpaiHi.

Okpim KOH}IikTYy B YKpaiHi, nonepenHi
TeHJeHIii po3IMUMpeHHS Ta MOJgepHi3alii
SIOepHUX apCceHalliB TPUBAKTDb, NPU
IIbOMY He CIIOCTepiraeThbcs BeJUKOTO
nporpecy B neperoBopax 3 [[iBHiUHOIO
Kopeeto uu IpaHom mogo iXHiX igepHUX
nporpam. dgepHi cuamu CIIA ta Pocii
Bce me oomeskeni CHB-III, ane Hemae
BIIEBHEHOCTIi, IO I[eil moroBip 6ymge
npomoBxxeHo micasg 2026 poky.

Oco6nuBe 3aHETIOKOEHHSI BUKJIUKAE
3HauyHe po3mupeHHs Kutaem cBoro
SITepPHOTOo MOTeHIliany, BpaxoByHOUYM
AOTO MOCAiIJOBHY BiIMOBY PO3IAsAgaTu
3aX0IM OJisl MiABUIIEeHHS MPO30POCTi
Ta mepepabauyBaHocTi. MiHicTepcTBO
o6oponu CIIA cTBepaxkye, mo IlekiH
MOe 30iJIbIIUTHU CBili apceHaNl Yy M’SITh
pa3iB go 2035 poky i He3abapoMm MoOXKe
KOHKYpPYBATU 3 SIepHUM IMMOTeHI[ialoM
CIIA i Pocii 3 Henmepemb6auyyBaHUMMU
HacaigkaMu giag ctabinpbHOCTI.

I[MiBniuna Kopesg 3HauHO akKTuUBi3yBaJaa
BUNMPOOYBAHHS paKeT cepeqHbOI

Ta BeJAMKOI gajbHOCTi. HanmpukiHii
6epesus IliBuiuna Kopes 3milicaumna
YCOIMHMUNI 3aNyCK MiXKOHTUMHEHTAJNbHOI
6anictuyHoi paketu Bmepuie 3 2017
poOKy. Y HaCcTYynHi Micg1i BOHa TaKOX
3aMyCcTUAa YMCJIEHHI iHmi 6anicTuuHi
pakeTu, 6iNbUIICTh 3 AKUX OYAU Manoi
JanbHOCTi. MOXIUBO, HalbinbIe
3aHEeNOKOEHHS BUKJIMKAE Te, mo0 4
>koBTHY IliBHiuHa Kopes 3amycTuaa Hapg
dnoHie 6aniCTUUYHY pakKeTy cepenHbOI
manbHOCTi. TuMm yacom odiuitHi ocobu
CIIA cTBepaXylThb, o [liBHiuHAa

Kopes TOTyeThCs MPOBECTU ChbOME
BUIIPOOYBaHHSA simepHOi 36poi.

Ipan npogoBXy€ HaAapoOUyBaTu CBOIi
MOTYXHOCTi 3i 36araueHHs ypaHy, Xxoua
i mig Mi>KHAapOOZHMMM rapaHTisIMU mo3a
MexaMu «CIiJIbHOTO BCEOCSIKHOTO
MaaHy Aili», IKUK KOJAUCH CTPUMYBaB
iioro. lle Hab6amuxkae [paH o moTeHIiamy
CTBOpEHHS sifepHOi 306poi, AIKIIO BiH
BUDPIMUTbh MEePEeCTYNUTHU 1€l MOopir.
[ToBepHeHHS OO0 SAepHOI YyToau
3MeHIMJ0 6 pu3uKMU Ta 3ab6e3meunyio 6
miasax sunepen, i CIIA, €EBpomna Ta iHmi
KpaiHu mokaanau 6 pO3YyMHUX 3yCUIb OIS
BiTHOBJIeHHS yroau. Ajie HecTabibHICTH
B IpaHi Ta migTpuMmka TerepaHom BiliHU
Pocii nmpoTtu YKpaiHM yCKIAaOHATDH
yCIilllHiI MeperoBopu Npo Te, Mmoo
yTpuMaTu IpaH Bifg OTpUMaHHS SIAepHOI
36poi.

[Hgig npogoOBXy€e MOLepHi3yBaTu
CBiif smepHMUIT apceHan i3 6AU3BKO

abo 3aMiHMTM iCHYI0OUYi JiTaku, 3MaTHI
HeCcTMu Ha 6OpTy sAsmepHY 36poIo,
Ha3eMHi CUCTeMU JOCTAaBKU Ta CUCTEMU
MOpCbKOTO 6a3yBaHHSA. [TakucTaH

CBOiX 6OETOJNIOBOK, CUCTEM HAOCTaBKMU
Ta BUPOOHMUIITBO PO3IMENAIOBaHUX
MaTepianiB.

CIIA, Pocis ta KuTait 3apa3 30iliCcHIOIOTH
MOBHOIIHHI mporpamMmu MopepHi3aiii
ssmepHOi 36poi, TOTYIOUYM MepenyMOBU
IOJsI HOBOTO Hebe3MeuHOro 3MaraHHs
«TPEThOTrO SiAepHOro Biky». CyMHY
KapTUHY, SIKy MOTPi6HO BUMPABUTH,
OOTOBHIOE NAaBHE 3aHEMOKOEHHS L0/0
roOHKM 036poeHb y [liBgeHHilt A3ii Ta
TOHKM PAaKeTHUX 030poeHb y [[iBHiUYHO-
Cxiguin Asii.

YV mepmouyeproBoMy NnopsgKy BCi n’SITh
NOCTiMHMX yaneHiB Pagu be3neknu
OOH, 30kpema, ocobnuBo, Pociio,
IMMOBMHHI B3ITU Ha cebe OHOBJIEHI
3000B’SI3aHHS MPOTUCTOSITU SITEpPHIiN
HebGe3meli 3a TOMOMOTO 3yCUIb 3
KOHTPOJI0 HaJl 0O30POEHHSIMU Ta yrof
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PO CTpaTeriyHy ctabifbHiCcTh. ¥V
HalexXHMI yac 3HAZOOGUThCA MacuTabHa
6araToCTOPOHHS sAIAepHa AUNJIOMATIis
caMe yepes3 XaxXJUBY peanbHiCTh, IKY
migKpecamoe Kkpusa B YKpaiHi: 3arposa
icHyBaHHIO, IKy CTBOPIOE anepHa 36pos,
36epiraeTbcs HaBiTh y pa3i aMiHU
MOJIITUYHUX OOCTABUH.

BpiBHOBaXyr4i npouyecu: 6opotbba
i3 3miHO KnimaTy nig 4ac
BTOPrHeHHsA B YKpaiHy

BopoTbb6a 3i 3MiHOW0 KJAiMaTy

norpebye moBipu A0 iHCTUTYTIB
6araToOCTOPOHHbBOTO yIPaBJNiHHS.
leomoniTuyHa TpiumuHa, yrTBopeHa
BTOpPTHEeHHSIM B YKpaiHy, mocmabuina
rno6ajbHy BOJIO IO CIiBIpalli, BogHOYAC
MmigipBaBlIM BIIeBHEHICTh Y TPMUBAJOCTI
Y HABIiTh 3MiiCHEHHOCTI MMUPOKOI
6araToCTOPOHHBOI crmiBmpaii.

Ockinbku Pocig mocimae gpyre micie
nicnsa CIIA y cBiTOBOMY BUJOOYTKY

SIK MIPUPOAHOTO rasy, Tak i HadTH,
BTOPTHEHHS B YKpaiHy BUKJIMUKAIO
MOPUB A0 BCTAHOBJEHHS He3aJleXHOCTI
Biml pociiicbKMX eHEeProHocCiiB, 0cob6aUBO
B €EBpomnelicbkomMy Coi03i. 3 TOUKU 30pYy
3MiHM KJiMaTy, Ile COPUYUHUIO ABi
BpiBHOBAaXYyIOUi Mpolecu.

[lo-nmepuie, BUCOKi I[iHM Ha
eHeproHocili CTUMYJIWTDh iHBeCTUL il

y BiIHOB/JWOBAaHIi AXepesa eHeprii Ta
MOTUBYIOTh KPaiHM BIPOBaAXYBaTu
MONITUKY, IKa NigTPUMY€E PO3BUTOK
BiJHOBJIOBAHUX JI)XepeJ eHeprii.
MixkHapongHe eHepreTMyHe areHTCTBO
Hapa3i MpOTHO3YE, 0 3aBASIKM TAKOMY
36i7bIMIEHHI0 PO3TOPTAaHHS CYKyIMHa
eHepris BiTpy Ta COHIS 3a M'ITh POKiB
Hab6bnusuTbcsa 0o 20 BigcoTKiB CBIiTOBOTO
BUPOOHMUIITBA ejlekKTpoeHeprii, a Kuraii
BCTAHOBUTH MaiiXke MOJOBUHY HOBUX
MOTYXHOCTe¥ BiJHOBJIOBAHOI eHeprii.

Y To¥ Xe yac, OOJHAaK, BMCOKIi IIiHM Ha
MPUPOOHUIN Ta3 CIOHYKAAU 10 MOMYKY

rasy Ta iHQpacTpyKTypy eKCIMOpPTY B

CIIA, €C, Abpuui Ta iHmuUX KpaiHax, II0
3HAYHOIO Mipoilo GiHAHCYETHCS BEJIUKUMU
HadpTOra3oBMMM TPAHCHAI[iOHAJIbHUMU
Ta iHBeCTULIHMMU KOMIIaHIiIMMU.

[leit mpuBaTHUI KamiTaJa NPOJOBXYE
HaJOXOAUTU Yy PO3p0OOKY HOBUX pecypcCiB
BMKOMHOTO MajuBa, He3Bakawuu Ha

Te, IO Jep>kaBHi GiHAHCU CTUKAITHCS

3 HeOoOXimHiCTIO BiZMOBUTHUCS BiJl HUX.
Veci kpaiau G7 moo6iusinyu NpUOUHUTU
nepxaBHe (iHAHCYBaHHS MiXKHapoOmgHMUX
MPOEeKTiB 3 BUKOMHOTO IMajuBa IbOTO
poky, a Beyond Oil and Gas Alliance,
3060B’s3ajacsd IPUNUHUTU HOBI
KOHIlecii, NTilleH3yBaHHS UM OpPeHIY Ha
BUAOOYTOK i po3BigKy HadTM Ta rasy, a
TAaKOX BCTAHOBUTU rpadik NpUNMMHEHHS
BUOOOYTKY, SIKUI BigmoBigae iXHim
3000B’si3aHHAM y [lapu3bkiit yrogi.

Hes3Bakalouy Ha Ii ABa mpolecu, obuaBa
3 AKUX Y IPUHUUIL MaJau 6 3MeHIIUTHU
MOTMUT HA pociicbkuit ra3z, y 2022 porui
Pocig 6yna Ha mWASXy A0 TOTO, 106
3apob6uUTM Ha eKcnopTi HadTu Ta rasy
CTiIbKU X, CKiJIbKU i y TTONIepegHbOMY
poli, TOJOBHUM YMHOM 3aBOSIKU
NOCTiAIHOMY NMONUTY B €BpOIi.

Ik HacnigoKk, rnob6ajlbHi BUKUAK
BYTJIEKMCJIOTO ra3y BijJ cmaJlOBaHHS
BUKOIMHOTO TMajiuBa micjasg BifTHOBIEHHS
eKoHoMiuHOTro crnagy yepe3 COVID-19
oo ictTopuuHoro makcumymy B 2021 poui
NpoaoOBXuau spocrtratu B 2022 poni ta
OOCSITIN HOBOTO PEKOPAHOTO PiBHA.
3aTbMapeHe 3pocTtaHHam y CHIA, ITuanmii
Ta iHMIUMX KpaiHax.

3pocTtaHHsa BUKuUAiB y 2022 poui
MPUCKOPUJIO TPUBaAlOUYe 3POCTAHHS
KOHIIleHTpalili MapHUKOBUX ras3iB B
arMmMocdepi, IKe TpUBaAaTUMeE 10 TUX
Mmip, MOKU TPUBATUMYTb BUKUOU
BYTJIEKMCIOTO ra3y. EkctpemanbHi
MOTOMNHI YMOBU He TiIbKU MPOJOBXYIOTh
CTBOpPIOBATU Macy nmpobyiem y pi3zHUX
yacTUMHAX 3eMHOI KyJi, ajie cTae Ginpi
OUYeBUIAHUM, IIO IX MOXHa BifTHeCTU
oo 3sMinu knimaty. Kpainu 3axigHoi
AbpuKu mepexXuyaum MoBeHi, IKi 6ynau
ONHUMMU 3 HAMOGIAbII CMEPTOHOCHUX B
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iXHil icTOopii, yepe3 gouyi, MMOBIpHICTH
STKUX 6yna y 80 pasiB Oinbpura uepes

[lisHiuHi AMepuni, Kurtai ta lHIJ_II/IX
perioHax [l[iBHi4YHOI MiBKYyJli MUHYJIOTO
JliTa mpu3Beau A0 HecTaui BOOAU Ta
MOCYyXU I'PYHTY, 11O, y CBOI Uepry,
MpMU3BeJO A0 MOTaHUX ypoxaiB, IO
me Oinblne MigApUBA€E MPOAOBOAbYUY
6e3MmeKy B TOW yac, KOJM KOHGJIIKT B
YKpaiHi BXXe MpMU3BiB 40 NigBUIIeHHS
IIiH HAa IPOAYKTU XapuyyBaHHS.
OnHak caMe [TakucTaH 3iTKHYBCS 3
HaliipaMaTUUYHIIIUM OPOSIBOM I[bOTO
POKY BCe 6iJibII MiHAMBOTO KJIiMaTy
3eMai: iIHTEHCUBHUMMU MTOBEHSIMU
yepe3 «MYCOHMU Ha CTepo'iJlax» HKi

onmucaHa K HaI/ICTpaI.LIHll.Ha B icTopii
KpaiHu, 6e3mocepeaHbO BIJMHYJIA HaA

33 MiNIbJiOHM N0l i mMpu3Besa g0
KacKagHMUX HACHiOAKiB, 30KpeMa BeJIUKUI
HeBpOXail, enigemiio XBopobO, 110
nepemamwThCsI yepes3 BOAY, i pyiiHYyBaHHS
inppacTpykTypu, 6yAMHKIB, Xymo6u Ta
3aC00iB OO iCHYBaHHS.

Ha tiai uboropiuyHux Tparemiii,
MOB’SI3aHUX i3 KAiMaTOM, KAiMaTUUYHUIT
pexkxum OOH 3po6uB 6aratoobimsgwunii
KpOK Bnepen Ha GpPOHTI aganTauii Ha
CBOIiX mMOpiuHUX MeperoBopax y lllapm-
enb-llleiixy (Erumner). Ha kaiMmaTuU4Hi
KoHpepeHnii OOH cTopoHu mocsirnu
KOMMOPOMIiCHOI YyIrOAM MO0 CTBOPEHHS
boHAy AAg migATPpUMKY OGigHUX i
Bpas3nuBuUX KpaiH y 60poTh6i 3i
3poCTalyYuMMM BTpaTaMM BiJl HacaigKiB
3MiHM knimary. [I[o6 mocaArTyM HaMideHOi
MeTHU, CIIiBIpals, SKa nmpu3Besa g0 IHiei
yroau, Mma€ MpoAOBXYyBaTuUCS Mig yac
neperoBopiB HACTYMHOTO POKY, KOJAU
KpaiH¥M BUpimaTh NUTaHHS GAaKTUUYHOTO
BHECEHHS rpoimei g0 nboro ¢GoHAy.

OpHaK KpaiHM He 3MOTJIM YXBAJUTHU
odiniiHe pimreHHS Mpo MOeTaNHY
BifMOBY BiJf BUKOTIHUX BUIB maauBa,
i, mo me 6inbIIe po3YapoBy€E, BOHU
MPakKTUUYHO HiYOTr0 He 3pob6unu

oyisi 3a6e3mevyeHHs TOro, mob 6yau
BMKOHAHI nmomepenHi 3060B’sI3aHHS

I[ON0 NOCSITHEHHS HYJbOBUX BUKUIIB
MapHUKOBUX Tras3iB.

Jiakaroua 6e3niy 6ionoriyHMx 3arpos

HasBuuit naugmadT 6ioM0riyHmMx 3arpos
YiTKO BKa3ye€ Ha Te, IO MiKHapogHe
COiBTOBApMCTBO MAa€ MOKpPALIUTU

CBOIO 3JaTHICTDL 3amobiraTy crnajaxam
3aXBOpPIOBaHb, MBUAKO BUSIBIASITHU iX,
KOJIM BOHU BUHUKAITh, i ePeKTUBHO
pearyBaTu, mo6 oOMeXUTHU ixXHi
MacmTabu.

Taki pyliHiBHI mopmii, IK naHgeMis
COVID-19, 6inbire He MOXHA BBaXaTu
piAKicHMMM, IO TPANASITbhCS pa3

Ha cTtoniTTa. 3 1980 poky 3arajibHa
KiIbKiCTh i pi3HOMAHITHICTDh CcIajaxis
iHpekIiTHMX 3aXBOPIOBAHb 3HAUHO
3pocaa, IpUUYOMY OiNibllle MOTOBUHU
CIPpUUYMHEH]I 300HO3HMMU XBOpobamMu
(To6TO XBOpOo6aMu, MO0 BUHUKAKTH Y
TBAapMH i mepeAawThCa NOASIM). TakKuM
YMHOM, 300HO3M HapaxXalwTh HaceJeHHS
Ha 3HAYHUM PU3UK NMaHAeMil. YcepenuHi
26 cimedicTB BipyciB Ta 6araTboXx TUIIIB
6axkTepiit Ta iHIKUX MiKpoOiB, gKi,

SIK BiTOMO, 3apaxkalThb JOaeli, iCHYE
Bejluuye3Ha HeOoNmyucaHa Pi3HOMAaHITHICTbh.
3maTHICTDH CBiTY mepenbauuTu, IKi 3
IMX BipyciB i Mikpo6iB, mBupame 3a BCe,
COPUYUHSATD 3aXBOPIOBAHHS JIOAUHU, €
HaJl3BMYallHO HEJOCTATHbLOIO.

JJOoBOi 4acTO MPOJOBXYITh TPANASITHUCSH
aBapii y mabopaTtopisix. IMoBipHicTBH
JIOOCHbKOI MOMUIKM, OOMeEKeHe
PO3YyMiHHS XapaKTepPUCTUK HOBUX
3aXBOpPIOBaHb, BiICYTHICTh 3HAHDb
MiclleBUX OpPraHiB BJaAM MPO TUNHU
JOCHifXKeHb, IKi IPOBOASIThCS B
nabopaTopisgx y iXHiIX OPUCOUKIIAX,

i mnyTaHMHA MOAO BUMOT Ge3meKu
nmabopaTtopiit — yce me KMAAa€ BUKIUK
MOTOYHUM JJaboOpaTOpHUM mporpamMmam 3
6iob6e3meku Ta 6io3axucTy. 3apa3 TaKOX
nermie, HiXX 6yAb-KOJM, OTPUMYBATU Ta
Monu@ikyBaTyu maToreHu, mo 306iabmye
JIMOBIpHICTh MaHAeMIili, CIPUUYUHEHUX
aBapismu y mabopaTtopisax.
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https://www.worldweatherattribution.org/high-temperatures-exacerbated-by-climate-change-made-2022-northern-hemisphere-droughts-more-likely/
https://www.theguardian.com/world/video/2022/aug/30/guterres-pakistani-people-facing-a-monsoon-on-steroids-video
https://www.esa.int/ESA_Multimedia/Images/2022/09/Pakistan_inundated
https://www.esa.int/ESA_Multimedia/Images/2022/09/Pakistan_inundated
https://www.esa.int/ESA_Multimedia/Images/2022/09/Pakistan_inundated

Mu kxuBeMO B 4aC peBOJIIOIiNHUX
IOCSITHEHb Yy HayKaXxX MPO XKUTTS Ta
MOB’SI3aHUX i3 HUMU TeXHOJOTisIX.
HocnifHUKN MOXYTh CTBOPIOBATHU XUBI
ictoTu, iKi HaOyBaKWTh HOBUX O3HAK, 3
yce OiNpIIOI0 JTErKiCTI0O Ta HAOiMHICTIO,
0CcO06MMBO Bipycu, IKi MOXYTb OYyTU
cMHTe30BaHi de novo B jabopaTopii.
Ane pexxumu Harasgny, ctpaTterii oniHku
Ta 3MEHIIEeHHS PU3UKIiIB, @ TAKOX
BCTAHOBJEHHS Y3TOAXEHUX HOPM

IJISs HAYKOBOTO MOMYKY Bce Oinbiie
BilCTalTh, OCKiIbKM Oiosoriu"a
HayKa Ta TEeXHOJIOTisI PpO3BUBAIThHCS
BCce mMIBuAlIe ¥ mBugme. bionmoriyua
inpopmarnis Bce GinblIe cTae MaakKoIo
3 nBoMa KiHusimu. lle mae 3mory 6yab-
KOMY, XTO MAa€ HeOOXigHI MOXJIUBOCTI,
MmpamoBaTy 3 HeOe3MeUYHU MU
nmaToreHaMu Ta BUPOOGASATHU iX,

HaBiTh AKI[O Ile 3a6e3Mevyye 4YyA0OBi
JOCSITHEeHHS Ha KOPUCTHb OiomoTiuHMX
HayK i TexHoJorii. Jlizepu B ycboMY
CBiTi MAlOTh MPOTUCTOSITU MOXJIUBOCTI
rnmo6anbHUX KaTacTpoiuHmx
6iosoriuHmMx pusuKiB — 6ioNoriuHmMx
Momaii, SKi MOXYTb MPU3BECTU 0
panTOBUX, eKCTPAaOPAMUHAPHUX,
MMUPOKOMACIITAOHUX IUX, — SKi
nepeBipsSlOTb UM NMEePEBULYIOTH
KOJIEKTUBHY CIIPOMOXHICTbh KOHTPOJIO
HallioOHaJIbHUMMMU Ta MiKHAPOOTHUMMU
opraHamMu BJIaAM Ta NPUBATHUM
CEeKTOpPOM.

Y cBoemy 3BiTi 3a 2022 pik,
[IpueAHAHHS 0O Yroj Ta 3060B’sA3aHb

memaprtameHT CHIA ominus, mo: Pocig
MigTpUMYy€E NporpamMy HacTylmadbHOI
6ionoriunoi 36poi; [liBuiuna Kopes
BUPOOAsie 6GioMoOTiuHI areHTH Ta
MNigTpUMy€ mporpaMy iX 036pO€eHHS

I BUKOPDUCTAHHA y BiliHi; IpaH

He BiIMOBUBCS BiJ CBOT0O HaAMipy
MPOBOAUTHU AOCHiIKEHHS Ta PO3POOKU
6ioMoTiuHMX areHTIiB OJisI HACTYyMaAbHUX
ninei; Kutan 6epe yuyacTb y OiIIbHOCTI
MONBiHHOTO BUKOPUCTAHHS, SKa MOXe
nopymyBaTyu KoHBeHIIil0 Tpo 6ion0OTriyHYy

HemomaBHi mopgii, 30KpeMa BTOPTHEHHS
Pocii B YkpaiHy Ta TpuBaw4ui 3yCUISA
nepumoi 3 nedindopmarii momo
6ionoriunHoi 36poi, sMiHuaAu naugmadT
6ionoriunux 3arpo3. Pusux Toro, mjo
Pocisg 3acTocye 6ionoriuny 36poio,
3PpOCTAa€ B Mipy TOTO, IK YMOBU B
YKpaiHi CTAalOTh XaOTUUHINIUMMU,
Mocaaba0I0UYM HOPMU BeJeHHS BiiiHU.
Eckananis BiliHM B YKpaiHi CTBOpIOE
6araTo MOTEHIiiHUX 3arpo3 A
icCHyBaHHS JIOACTBA; OOHA 3 HUX
6ionoriuHa.

He3anexXHo Bijg MOTeHIIiliHOTO
Ikepeyja — MPUPOTHOTO, BUITAJLKOBOTO
Yy HABMMUCHOIO, — € KPOKM, SIKi
HallioHAaJIbHI Jigepu MOXYThb BXUTHU
OISt 3MeHIIeHHSI KaTacTpopiuHuUX
6iomoriunux pusukis. KoxxHa kpaiHa
3000B’s93aHa po6buUTU Ginblle iHBECTUILi
Yy OXOpOHY 3m0poB’a. KoxkHa KpaiHa
MOBMHHA 3HUIIUTYU GiONOTiUHY

30p00 Ta NPUNMHUTU MporpamMm 3 ii
BUPOOHMUIITBA. I BCi KpaiHM MOXYTb
3HAYHO MOKPAIUTU CBITOBY 3MaTHICTh
BUSIBIASTU CHajaxyu O TOTO, IK BOHU
CTAaHYTh eNifleMiIMM Ta MaHAEeMisIMHU,
SIKILO BOHM iHBECTYBAaTUMYTh Y CUCTEMMU
CImocTepexXeHHs 3a XBopobamu;
OOMIHIOBAaTUMYThCSI HAHUMU,
aHaNiTUKOM Ta iHGOopMaIliew Mpo
6ionoriuHi mopnii; Ta po3BUBATUMYThH
30aTHICTh MBUAKO ifeHTUikyBaTU Ta
aTpubyrtyBaTtu 6ionoriu”i momii.

[TaToreHu He 3YyNUHSIIOTHCH
OepXaBHMMMU KOpPAOHaAMMU. BUCHaAXKAUBUX
3aXBOpPIOBAaHb, MAaCOBOI CMEPTHOCTI Ta
CIPpUUYMHEHUX XBOpobamu KaTtacTpod
MOXHA YHUKHYTHU, IKI[O KpaiHU IO
BCbOMY CBIiTYy CIHiBOpall0BAaTUMYyTh HaJ
rn106aJbHUMMU CTPATETiIMU OXOPOHU
300pOB’SI Ta iHBECTYBaTUMYTh y HAYKY,
TEeXHOJIOTii, moCHigXKeHHS Ta po3pOo6KMU B
cexkTopi 6io3axucrty.

MpopuBHiIi TexHONOTrii: piSHOMaHITHe
cepepoBule 3arpo3s

MMUHYJIOTO POKY OJOCSATHEHHS y rany3si
MPOPMUBHUX TEXHOJIOTil, MOB’sI3aHi 3
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MOTeHLiiHMMMU 3arpo3aMu, mokasanu
HEeOTHO3HAaUYHy KapTUHY.

Ha ¢ponTi 60pOoTHOU 3 Ae3iHdopMalieio
€ XOpOoIli HOBMHMU. AMepMKaAaHCbKUIL
eJeKTopaT 31e06iJNbIIOro BifXUIUB TUX,
XTO 3amepeuyBaB Bubopu y 2022 pori,
ay Opannii npesugeHtT EMMaHyenb
MakpoH NMOoAgOJaaB iCTOPUUHUI BUKIUK
BiJ yAbTpamnmpaBOTro KaHAMUIaTa Bif
cBoei kpainu MapiHn Jle Ilen. Tum
yacoM aaMiHicTpaniss nmpesumenTta CIIA
bajimeHa mpomoBXyBaJja AOKJaAaTu
3YCUND A MigBUNIEHHS POJi BUEHUX ¥
bopMyBaHHiI mepkaBHOI MOMITUKMU.

3 inmoro 60Ky, Kibepnesinbopmanis

He npunuusgerbcsa. Y CIIA nmoniTuuHa
omo3uiis «Panmi 3 mpoTtupii
mesindopmalii», 3aIpOMOHOBAHII
MiHicTepcTBOM BHYTpimHbOI 6e3meKku,
IPYHTyBajgacs Ha HaBMUCHOMY BBeJleHHI
B OMaHy Ta MOJiTHUIi oco6uCcTOro
BHUILEHHS. Alle, He3BaXxalwuyyu Ha Te IO
i MOBimfOMJIeHHS OYyJIM HECYTTEBUMMU

Ta OMAHJAMBUMMM, OMO3UIiI BIgamocs
3MYCUTU OemnapTaMeHT BiJKJAMUKATU CBOIO
npomnosunito. i Buau atak HaBpsSIg 4u

€ HOBMMMU, ajle € CUMBOJIOM KOpPyHLii B
iHbopmaniiiHOMY cepenoOBUIIi.

Tum yacom ycepeauHi Pocii ypagoBuit
KOHTpPOJb Hafd iHpopMaliliHOIO
€KOCUCTEeMOI0O 3a6JIOKYBaB MUPOKeE
MmoumupeHHs MpaBauBoi iHbopmalii mpo
BiliHY B YkpaiHi. Y Kurtai npogoBXymOTh
MIBUIKO BUKOPUCTOBYBATU TEXHOJIOTII
CTeXeHHSI B aBTOHOMHOMY paiioHi
CiHbI3gH. IK MU 3a9BASIIYM MUHYJIOTO
POKY, MIMPOKEe BUKOPUCTAHHS TEXHOJOTIN
CTeXeHHSI Ma€ TPUBOXHI HACHAIAKU

O TpaB JIOAVHU TAa CTAHOBUTDH SIBHY
3arpo3y rpomMagsiHCbKOMY CYCHiJIbCTBY.

Illo cTocyeTbcs KibepKOHGIiKTY, TO
3HOBY X TaKM iCTOPig € CyMilIIIIO
MOTAaHUX i XOpPOMMUX HOBUH. CBIiT
NMPOJOBXYE CTPa>kJAaTu Bil MacoOBUX
KibepaTak. Ane, Xoua 6ararto

XTO MPOPOKYBaB NMPOTHUJIeXKHE,
pociiicbki Kibepataku nmpotu CIIA Ta
€ppomnelicbkoro Cows3y y BiAMmoBigb
Ha CaHKIIii, MTOB’SI3aHi 3 BTOPTHEHHSIM
B VkpaiHy, abo He cTanucs, abo He

Manu ycnixy. binpire Toro, pociicbKi
KibepaTakyu mpoTu YKpaiHu y IKOCTI
iHCTPYMEHTY NPUMYCY BUSIBUTUCS
Hee(eKTUBHUMMU.

Po3cnimyBaHHS Ha OCHOBI BiZKpUTUX
JaHUX, 3aCHOBAHI HAa TEXHOJIOTisIX, AyXKe
BIIJIMHY/IM HA BiMiHY B YKpaiHi, Hagawuu
300pakeHHs, MO0 JOKYMEHTYIOTh
BilicbKOBi 3/M10uuHuU Pocii, Ta Hagmawuu
HiHHY cuTyaliiiHy iHpopmalio mas
36poiiHuX cun Ykpainu. llupoko
MOMMUPIOBAANUCST KOMEPIiliHI 3HIMKMU

3 KOCMOCY, TOKAa3yKUYy MiATOTOBKY
Pocii mo BTOprHeHHS Ta HaJgawuu
YKPaiHCbKUM BilfiCbKOBUM, SKi
NpUINMaKTh pillleHHS, JOLATKOBY
inbopmanio. Cucrtemi SpaceX Starlink
BIajocCcs SIK OiATPUMYBaTu iHTepPHET-
cepBic mo Bcilt YkpaiHi, TaK i MIBUAKO

1 ebeXTUBHO pearyBaTyu Ha pociiichbKi
KibepaTakmu.

Cucrtema Starlink Takox
NMpOAEeMOHCTpPYBaja NMOTEeHIiiHY
CTiMAKiCTh BEJUKUX YTPYINOBAaHb MAaIUX
CYONYTHUKIB Ha HU3bKili HABKOJNO3EeMHI
op6iri. lleit migxig MOXHA 3aCTOCyBaTHu
OO iHIMMUX KOCMIUYHMX Micilt, TaKUX SIK
HaBiraunisa Ta paHHE nmomnepenXXeHHS.
Taki CYymNyTHUKOBiI YyITpyImoBaHHS OYyAYTh
OyXe CTIiMKMMU 4O MPOTUCYNYTHUKOBUX
aTak i, oTXe, CIPUATUMYThb
crabinpHOCTi. MiHicTepcTBO

o6opounu CIIIA 3apas, cXxoxe, TOTOBE
pyxaTucs 4O LbOro MigAXO4y B

pamMkax «HamioHanbHoi 060pOHHOI
KOCMiYHOI apXiTeKTypu» ATEHTCTBA
KocMidyHOTO po3BUTKY. Kpim Ttoro, CITA
3060B’S13a/IMCSI B OMHOCTOPOHHBOMY
MOpSIAKY YTPUMYBATUCS Bif
BUINPOOYBaHb KiHETUUYHO pYHHIBHOI
MPOTUCYNYTHUKOBOI 36p0oi mMpsIMOTO
MigiioMy Ta 3allpoCUIM iHIII KpaiHu
MpUETHATUCS OO IIBOTO MOpaToOpilo.

Kpim morpo3 3acTtocyBaTu sifepHYy
36poio, mpe3ugeHT Pocii Bonogumup
[IyTiH TaKOX MOPYIIMB HOPMMU NMOBegiHKU
B KOCMOCi, My6JIiYHO MOTPOXKYIOUYM
3aCTOCYBaTU MPOTUCYNIYTHUKOBY 36poOI0
MPOTU aMepPUKAHCbKUX CYNYTHUKIB
Starlink, cTBepaXyiouu, N0 BOHU € He
MIPOCTO KOMEePLiliHOW, a /i BiliCbKOBOIO
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cuctemMor. YKpaiHa BUKOPUCTOBYE
Starlink y xondnikTi 3 Pocierw.

Kocmiuni nmauu CIIA nmepen6avaioTh
poO3ropTaHHS pPi3HOMAHITHUX
CYNYTHUKOBUX OJAaTUUKIB OIS
BilCTeXeHHS MyCKOBUX YCTAHOBOK
pakKeT Ta iHIMIUX MOOINbHUX IliNei, 1O
IO3BOJUTH 3MiliICHIOBATU IIPEeBEeHTUBHI
atTaku. HesBaykaouu Ha Te IO IIi
MaTpUIi JaTUYUKIB MpU3HaAUeHi A4
npotupaii IiBHiuHit Kopei, BoHHu,
6e3CYMHIBHO, BUKJIUYYTh 3aHETTOKOEHHS
B Pocii Ta Kurtai i, Takum 4YMHOM,
MOTEHI[i/iIHO 3arPOXYBAaTUMYTh
cTpaTeriuHii crabinbHOCTI.

I Pocis, i Kutait y 2022 poui Benu
KOCMiUHY IisIAbHICTh, IKa BUKIUKAE
3aHENOKOEHHS, Koau Pocig 3HOBY
3aMyCTUAa CYOYTHUK «iHCOEKTOp», IKUI,
SIK MOBiJOMJISIETHCS, CTEXMUB 38 LiHHUM
ypagosum cynyTHukom CIIA Ha #ioro
opoiTi.

3peniToio, BiliHa B YKpaiHi
NMpoAeMOHCTpYyBajga MiHHICTH
BUCOKOTEXHOJOTiuHOi 36poi mpoTu
3BUMUYAHUX naaTopM, TaKUX SIK JiTaKu
Ta TaHKMU. O36poeHi 6e3minoTHI MiTanbHi
amapaTyu Ta BUCOKOTOUHI 6oempumacu
BUSIBUANCS BaXJUBUMU aKTUBAMMU OIS
060X cTopiH. X0ouUa Ii TeXHOJOTii He €
HOBUMMM, IXHI pPYNHIBHUI NMOTeHLial
MPOTYU TPAAMUILiMHUX HA3EMHUX CUJ OYIIO
NpOgEeMOHCTPOBAHO Lie pa3. A
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Science and Security Board Biographies

Rachel Bronson is the President and CEO of the
Bulletin of the Atomic Scientists, where she over-
sees the publishing programs, the management of
the Doomsday Clock, and activities around nuclear
risk, climate change, and disruptive technologies.
Before joining the Bulletin, she served as vice pres-
ident for Studies at The Chicago Council on Global
Affairs, adjunct professor of “Global Energy” at the
Kellogg School of Management, and senior fellow
and director of Middle East studies at the Council
on Foreign Relations, among other positions. Her
book, Thicker than Oil: America’s Uneasy Partner-
ship with Saudi Arabia (Oxford University Press,
20006), has been translated into Japanese and pub-
lished in paperback. Her writings and commentary
have appeared in outlets including Foreign Affairs,
Foreign Policy, The New York Times, The Washing-
ton Post, “PBS NewsHour,” and “The Daily Show.”
Bronson has served as a consultant to NBC News
and testified before the congressional Task Force
on Anti-Terrorism and Proliferation Financing,
Congress’s Joint Economic Committee, and the 9/11
Commission.

Edmund G Brown Jr. (Executive Chair) com-
pleted his fourth term as Governor of the State of
California in 2019. He began his career in public
service in 1969 as a trustee for the LA Community
College District and became California Secretary
of State in 1970 and Governor of California in 1974
and 1978. After his governorship, Brown lectured
and traveled widely, practiced law, served as
chairman of the state Democratic Party, and ran for
president. Brown was elected Mayor of Oakland in
1998 and California Attorney General in 2006; he
was elected to a third gubernatorial term in 2010
and a fourth term in 2014. During this time, Brown
helped eliminate the state’s multi-billion bud-

get deficit, spearheaded successful campaigns to
provide new funding for California’s schools, and
established a robust Rainy Day Fund to prepare
for the next economic downturn. His administra-
tion established nation-leading targets to protect
the environment and fight climate change. Brown
attended the University of California, Berkeley, and
earned a JD at Yale Law School.

Lynn Eden Eden is Senior Research Scholar
(Emeritus) at Stanford University’s Center for
International Security and Cooperation. Eden is
also co-chair of US Pugwash and a member of

the International Pugwash Council. Her scholarly
work focuses on the military and society; science,
technology, and organizations; and US nuclear
weapons history and policy. Eden’s Whole World
on Fire: Organizations, Knowledge, and Nuclear
Weapons Devastation won the American Sociolog-
ical Association’s 2004 Robert K. Merton award for
best book in science and technology studies. Her
current research and writing asks how a specific
US military planning organization has enabled very
good people to plan what, if put into action, could
or would result in the deaths of tens or hundreds
of millions of people. In other words, how do US
military officers make plans to fight and prevail in
nuclear war? The answer lies not in individual psy-
chology but in common organizational processes
such as abstraction, categorization, and fragmented
responsibilities.

Rod Ewing is the Frank Stanton Professor in Nu-
clear Security in the Center for International Secu-
rity and Cooperation in the Freeman Spogli Insti-
tute for International Studies and a Professor in the
Department of Geological Sciences in the School
of Earth, Energy and Environmental Sciences at
Stanford University. Ewing’s research focuses

on the back end of the nuclear fuel cycle, mainly
nuclear materials and the geochemistry of radionu-
clides. He is the past president of the International
Union of Materials Research Societies. Ewing has
written extensively on issues related to nuclear
waste management and is co-editor of Radioactive
Waste Forms for the Future and Uncertainty Under-
ground: Yucca Mountain and the Nation’s High-Lev-
el Nuclear Waste. He received the Lomonosov
Medal of the Russian Academy of Sciences in 2006.

Steve Fetter is associate provost, dean of the grad-
uate school, and professor of public policy at the
University of Maryland. He served for five years in
the White House Office of Science and Technology
Policy during the Obama Administration, where
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he led the environment and energy and the nation-
al security and international affairs divisions. He

is a fellow of the American Physical Society and

a member of the Union of Concerned Scientists
board of directors and the National Academy of
Sciences Committee on International Security and
Arms Control. He has worked on nuclear policy
issues in the Pentagon and the State Department
and has been a visiting fellow at Stanford, Harvard,
MIT, and Lawrence Livermore National Laborato-
ry. He also served as associate director of the Joint
Global Change Research Institute and vice chair-
man of the Federation of American Scientists. He
is a recipient of the American Physical Society’s
Joseph A. Burton Forum and Leo Szilard Lecture-
ship awards, the Federation of American Scientists’
Hans Bethe ‘Science in the Public Service’ award,
and the Secretary of Defense Medal for Outstand-
ing Public Service.

Asha M. George is the executive director of the
Bipartisan Commission on Biodefense. She is a
public health security professional whose research
and programmatic emphasis has been practical,
academic, and political. George served in the US
House of Representatives as a senior profession-
al staffer and subcommittee staff director at the
House Committee on Homeland Security in the
110th and 111th Congress. She has worked for a
variety of organizations, including government
contractors, foundations, and non-profits. As a
contractor, she supported and worked with all
federal Departments, especially the Department of
Homeland Security and the Department of Health
and Human Services. George also served on ac-
tive duty in the US Army as a military intelligence
officer and as a paratrooper. She is a decorated
Desert Storm Veteran. She holds a Bachelor of Arts
in Natural Sciences from Johns Hopkins Universi-
ty, a Master of Science in Public Health from the
University of North Carolina at Chapel Hill, and a
Doctorate in Public Health from the University of
Hawaii at Manoa. She is also a graduate of the Har-
vard University National Preparedness Leadership
Initiative.

Alexander Glaser is an associate professor in the
School of Public and International Affairs and in
the Department of Mechanical and Aerospace En-
gineering. Glaser has been co-directing Princeton’s
Program on Science and Global Security since
2016. Along with Harold Feiveson, Zia Mian, and
Frank von Hippel, he is co-author of Unmaking the
Bomb (MIT Press, 2014). For Princeton’s work on
nuclear warhead verification, Foreign Policy maga-
zine selected him as one of the 100 Leading Global
Thinkers of 2014. In September 2020, Glaser was
elected a Fellow of the American Physical Society
for “advancing the scientific and technical basis for
nuclear arms control, nonproliferation, and disar-
mament verification.” Along with Tamara Patton
and Susanna Pollack, he is one of the executive
producers of the VR documentary On the Morn-
ing You Wake. Glaser holds a PhD in Physics from
Darmstadt University, Germany.

Daniel Holz (Co-Chair) is a professor at the
University of Chicago in the Departments of Phys-
ics, Astronomy & Astrophysics, the Enrico Fermi
Institute, and the Kavli Institute for Cosmological
Physics. His research focuses on general relativity
in the context of astrophysics and cosmology. He is
a member of the Laser Interferometer Gravitation-
al-Wave Observatory (LIGO) collaboration, and
was part of the team that announced the first de-
tection of gravitational waves in early 2016 and the
first multi-messenger detection of a binary neutron
star in 2017. He received a 2012 National Science
Foundation CAREER Award, the 2015 Quantrell
Award for Excellence in Undergraduate Teaching,
and the Breakthrough Prize in Fundamental Phys-
ics in 2016. Holz was selected as a Kavli Fellow of
the National Academy of Sciences and is a Fellow
of the American Physical Society. He received his
PhD in physics from the University of Chicago and
his AB in physics from Princeton University. As
co-chair of the Science and Security Board, Holz is
a member of the Governing Board, ex officio.
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Sivan Kartha is a senior scientist at the Stock-
holm Environmental Institute whose research and
publications for the past 25 years have focused

on technological options and policy strategies for
addressing climate change, concentrating most
recently on equity and efficiency in the design of
an international climate regime. He is a co-lead-
er of SEI's Gender and Social Equity Programme,
and co-director of the Climate Equity Reference
Project. His current work deals primarily with

the economic, political, and ethical dimensions of
equitably sharing the effort of an ambitious global
response to climate change. Dr. Kartha has also
worked on mitigation scenarios, market mecha-
nisms for climate actions, and the environmental
and socioeconomic impacts of biomass energy.
His work has enabled him to advise and collabo-
rate with diverse organizations, including the UN
Climate Convention Secretariat, various United
Nations and World Bank programs, numerous gov-
ernment policy-making bodies and agencies, foun-
dations, and civil society organizations throughout
the developing and industrialized world. He served
as a coordinating lead author in the preparation of
the Fifth Assessment Report of the Intergovern-
mental Panel on Climate Change, released in 2014,
co-leading the chapter on Equity and Sustainable
Development, and has been selected as a lead
author for the upcoming IPCC Sixth Assessment
Report, to be released in 2021.

Robert Latiff retired from the US Air Force as a
major general in 2006. He is an adjunct professor
at the University of Notre Dame and a research
professor at George Mason University’s School of
Engineering. He is also a member of the Intelli-
gence Community Studies Board and the Commit-
tee on International Security and Arms Control of
the National Academies of Sciences, Engineering,
and Medicine. Latiff’s new book, Future Peace:
Technology, Aggression, and the Rush to War, looks
at the role technology plays in leading us into con-
flict. He is also the author of Future War: Preparing
for the New Global Battlefield.

Herb Lin is a senior research scholar for cyber
policy and security at the Center for International
Security and Cooperation, and Hank J. Holland
Fellow in Cyber Policy and Security at the Hoover
Institution, both at Stanford University. His re-
search interests relate broadly to the policy and
national security dimensions of cybersecurity and
cyberspace, with focus on offensive operations in
cyberspace and information warfare and influence
operations. Lin holds additional affiliations with
the National Academies, Columbia’s Saltzman
Institute, and the Aspen Cybersecurity Group. In
2019, he was elected a fellow of the American Asso-
ciation for the Advancement of Science. In 2016, he
served on President Obama’s Commission on En-
hancing National Cybersecurity. He has previously
served as a professional staff member and staff
scientist for the House Armed Services Committee
(1986-1990), where his portfolio included defense
policy and arms control issues.

Suzet McKinney is the Principal and Director of
Life Sciences for Sterling Bay where she oversees
relationships with the scientific, academic, cor-
porate, tech, and governmental sectors involved

in the life sciences ecosystem. She also leads the
strategy to expand Sterling Bay’s footprint in life
sciences nationwide. She previously served as CEO
and Executive Director of the Illinois Medical Dis-
trict, where she managed a 24/7/365 environment
that included 560 acres of medical research facili-
ties, labs, a biotech business incubator, universities,
raw land development areas, four hospitals and
more than 40 healthcare related facilities. In 2020,
Dr. McKinney was appointed by Illinois Governor
JB Pritzker as Operations Lead for the State of Illi-
nois’ Alternate Care Facilities, a network of alter-
nate medical locations designed to decompress the
hospital system during the COVID-19 pandemic.
Dr. McKinney holds her Doctorate degree from the
University of Illinois at Chicago School of Public
Health and received her Bachelor of Arts in Biol-
ogy from Brandeis University. She received her
Master of Public Health degree and certificates in
Managed Care and Health Care Administration
from Benedictine University in Lisle, IL.
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Steve Miller is Director of the International Secu-
rity Program at the Belfer Center for Science and
International Affairs in Harvard University’s Ken-
nedy School of Government. He is a Fellow of the
American Academy of Arts and Sciences, where he
is a member of the Committee on International Se-
curity Studies (CISS). Miller is also Co-Chair of the
US Pugwash Committee, and is a member of the
Council of International Pugwash. Miller co-direct-
ed the Academy’s project on the Global Nuclear
Future Initiative with the Bulletin’s former Science
and Security Board chair, Robert Rosner.

Raymond Pierrehumbert is Halley Professor of
Physics at the University of Oxford. He was a lead
author on the IPCC Third Assessment Report,

and a co-author of the National Research Council
report on abrupt climate change. He was awarded a
John Simon Guggenheim Fellowship in 1996, which
was used to launch collaborative work on the
climate of Early Mars with collaborators in Paris.
He is a Fellow of the American Geophysical Union
(AGU), a Fellow of the American Academy of Arts
and Sciences, and has been named Chevalier de
I’Ordre des Palmes Académiques by the Republic
of France. Pierrehumbert’s central research inter-
est is the use of fundamental physical principles

to elucidate the behavior of the present and past
climates of Earth and other planets, including the
growing catalog of exoplanets. He leads the Eu-
ropean Research Council Advance Grant project
EXOCONDENSE.

David A. Relman is the Thomas C. and Joan M.
Merigan Professor in Medicine, Professor of Micro-
biology & Immunology, and Senior Fellow at the
Center for International Security and Cooperation
at Stanford University. Relman was an early pioneer
in the modern study of the human indigenous mi-
crobiota (microbiome). His current research work
focuses on assembly, diversity, stability, and resil-
ience of human microbial communities. He served
as President of the Infectious Diseases Society of
America. Among policy-relevant activities in bio-
logical security and emerging infections, Relman
was a founding member of the National Science Ad-

visory Board on Biosecurity, and currently serves
on the Intelligence Community Studies Board at the
U.S. National Academies of Science, Engineering,
and Medicine, and on the Defense Science Board at
the U.S. Department of Defense. He is a member of
the National Academy of Medicine and the Ameri-
can Academy of Arts and Sciences.

Robert Rosner is the William E. Wrather Dis-
tinguished Service Professor in the Departments
of Astronomy & Astrophysics and Physics, and the
Harris School of Public Policy at the University

of Chicago. Rosner served as Director of Argonne
National Laboratory, where he had also served as
Chief Scientist. His current scientific research is
mostly in the areas of laboratory and astrophysical
fluid dynamics and magnetohydrodynamics, and
computational physics. His policy-oriented work
has focused on the future of nuclear power and the
back end of the nuclear fuel cycle, as well as vari-
ous aspects of electrifying the transport sector. He
is a fellow of the American Physical Society, and an
elected member of the American Academy of Arts
& Sciences and the Norwegian Academy of Sci-
ence and Letters. Rosner was chair of the Science
and Security Board from 2013-2021.

Scott Sagan is the Caroline S.G. Munro Profes-

sor of Political Science, the Mimi and Peter Haas
University Fellow in Undergraduate Education,
Co-Director and Senior Fellow at the Center for
International Security and Cooperation, and Senior
Fellow at the Freeman Spogli Institute at Stanford
University. He also serves as Chairman of the
American Academy of Arts and Sciences’ Com-
mittee on International Security Studies. Before
joining the Stanford faculty, Sagan was a lecturer in
the Department of Government at Harvard Univer-
sity and served as special assistant to the director
of the Organization of the Joint Chiefs of Staff in
the Pentagon. Sagan has also served as a consultant
to the office of the Secretary of Defense and at the
Sandia National Laboratory and the Los Alamos
National Laboratory.
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Ambuj Sagar is the deputy director (strategy &
planning) and the Vipula and Mahesh Chaturvedi
Professor of Policy Studies at the Indian Institute of
Technology (II'T) Delhi. He previously served as the
founding head of the School of Public Policy at IIT
Delhi. Sagar was a lead author in Working Group
III of the IPCC’s Sixth Assessment Report and cur-
rently is a member of the Independent Group of
Scientists appointed by the UN Secretary-Gener-
al to prepare the Global Sustainable Development
Report 2023. He has served as a respected advisor
to various Indian government agencies as well as
many multilateral and bilateral agencies and was a
member of the NAS panel that authored the recent
report on geoengineering research and governance.

Robert Socolow is professor emeritus in the
Department of Mechanical and Aerospace Engi-
neering at Princeton University. From 2000 to 2019,
he and Steve Pacala were the co-principal investi-
gators of Princeton’s Carbon Mitigation Initiative,
a twenty-five-year (2001-2025) project supported
by BP. His best-known paper, with Pacala, was in
Science (2004): “Stabilization Wedges: Solving
the Climate Problem for the Next 50 Years with
Current Technologies.” Socolow is a member of
the American Academy of Arts and Sciences, an
associate of the National Research Council of the
National Academies, a fellow of the American
Physical Society, and a fellow of the American
Association for the Advancement of Science. His
awards include the 2009 Frank Kreith Energy
Award from the American Society of Mechanical
Engineers and the 2005 Axelson Johnson Com-
memorative Lecture award from the Royal Acad-
emy of Engineering Sciences of Sweden (IVA).

In 2003 he received the Leo Szilard Lectureship
Award from the American Physical Society.

Susan Solomon is the Lee and Geraldine Martin
Professor of Environmental Studies at the Mas-
sachusetts Institute of Technology and was the
Founding Director of the MIT Environmental Solu-
tions Initiative from 2014-2015. She is well known
for pioneering work that explained why there is a

hole in the Antarctic ozone layer and is the author
of several influential scientific papers in climate
science. Solomon received the Crafoord Prize from
the Swedish Academy of Sciences in 2018, the 1999
US National Medal of Science, the nation’s high-
est scientific award, in 1999, and has also received
the Grande Medaille of the French Academy of
Sciences, the Blue Planet Prize in Japan, the BBVA
Frontiers of Knowledge Award, and the Volvo
Environment Prize. She is a member of the US
National Academy of Sciences, the French Acad-
emy of Sciences, and the Royal Society in the UK.
She served as co-chair for the Intergovernmental
Panel on Climate Change (IPCC) fourth climate
science assessment report, released in 2007. Time
magazine named Solomon as one of the 100 most
influential people in the world in 2008.

Sharon Squassoni (Co-Chair) is a research pro-
fessor at the Institute for International Science and
Technology Policy, Elliott School of International
Affairs, at the George Washington University. She
has specialized in nuclear nonproliferation, arms
control and security policy for three decades,
serving in the US government at the Arms Control
and Disarmament Agency, the State Department,
and the Congressional Research Service. Since
2007, she has directed research programs at the
Center for Strategic and International Studies and
the Carnegie Endowment for International Peace.
A political scientist by training, she holds degrees
from the State University of New York at Albany,
the University of Maryland, and the National War
College. As co-chair of the Science and Security
Board, Squassoni is a member of the Governing
Board, ex officio.

Jon Wolfsthal is is Director of the Nuclear Cri-
sis Group, an independent project of Global Zero.
Wolfsthal served previously as Special Assistant
to the President of the United States for National
Security Affairs and senior director at the National
Security Council for arms control and nonprolif-
eration. During his time in government, he was
involved in almost every aspect of US nuclear
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weapons, arms control, nonproliferation and secu-
rity policy. Previously, Wolfsthal was the Deputy
Director of the Center for Nonproliferation Studies
at the Monterey Institute of International Studies,
and served for three years as special advisor to
Vice President Biden on issues of nuclear security
and nonproliferation. He served in several capac-
ities during the 1990s at the US Department of
Energy, including an on-the-ground assignment in
North Korea during 1995-96. With Joseph Cirin-
cione, he is the author of Deadly Arsenals: Track-
ing Weapons of Mass Destruction. Wolfsthal is a
non-resident fellow with the Carnegie Endowment
for International Peace.

Editor

John Mecklin is the editor-in-chief of the Bulle-
tin of the Atomic Scientists. Previously, he was the
top editor of Miller-McCune (subsequently known
as Pacific Standard), High Country News, and three
other magazines. Outside the publications he has
led, Mecklin’s writing has appeared in Foreign Pol-
icy magazine, the Columbia Journalism Review, and
the Reuters news wire, among other publications.
Writers working at his direction have won many
major journalism contests, including the George
Polk Award. Mecklin holds a master in public
administration degree from Harvard’s Kennedy
School of Government.Government.
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About the Bulletin of the Atomic Scientists

At our core, the Bulletin of the Atomic
Scientists is a media organization, publishing a
free-access website and a bimonthly magazine.
But we are much more. The Bulletin’s

website, iconic Doomsday Clock, and regular
events equip the public, policy makers, and
scientists with the information needed to
reduce manmade threats to our existence.

The Bulletin focuses on three main areas:
nuclear risk, climate change, and disruptive
technologies, including developments in
biotechnology. What connects these topics is
a driving belief that because humans created
them, we can control them.

The Bulletin is an independent, nonprofit
501(c)(3) organization. We gather the most
informed and influential voices tracking
man-made threats and bring their innovative
thinking to a global audience. We apply
intellectual rigor to the conversation and do
not shrink from alarming truths.

The Bulletin has many audiences: the general
public, which will ultimately benefit or suffer
from scientific breakthroughs; policy makers,
whose duty is to harness those breakthroughs
for good; and the scientists themselves, who
produce those technological advances and thus
bear a special responsibility. Our community is
international, with half of our website visitors
coming from outside the United States. It is
also young. Half are under the age of 35.

To learn more, visit our website:

https://thebulletin.org
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Timeline of the Doomsday Clock

,ffa

2022

2021

,ffg

2020

2019

IT IS STILL 100 SECONDS TO MIDNIGHT
Leaders around the world must immediately commit
themselves to renewed cooperation in the many ways
and venues available for reducing existential risk. Citi-
zens of the world can and should organize to demand
that their leaders do so—and quickly. The doorstep of
doom is no place to loiter.

IT IS STILL 100 SECONDS TO MIDNIGHT

If humanity is to avoid an existential catastrophe—one
that would dwarf anything it has yet seen—national
leaders must do a far better job of countering disin-
formation, heeding science, and cooperating to dimin-
ish global risks. Citizens around the world can and
should organize and demand—through public protests,
at ballot boxes, and in other creative ways—that their
governments reorder their priorities and cooperate do-
mestically and internationally to reduce the risk of nu-
clear war, climate change, and other global disasters,
including pandemic disease.

ITIS 100 SECONDS TO MIDNIGHT

Humanity continues to face two simultaneous existen-
tial dangers—nuclear war and climate change—that
are compounded by a threat multiplier, cyber-enabled
information warfare, that undercuts society’s ability to
respond. Faced with this daunting threat landscape
and a new willingness of political leaders to reject
the negotiations and institutions that can protect civ-
ilization over the long term, the Science and Security
Board moved the Doomsday Clock 20 seconds closer
to midnight—a warning to leaders and citizens around
the world that the international security situation is
now more dangerous than it has ever been, even at the
height of the Cold War.

IT IS STILL 2 MINUTES TO MIDNIGHT

The “new abnormal” that the world now inhabits is un-
sustainable and extremely dangerous. It is two min-
utes to midnight, but there is no reason the Doomsday
Clock cannot move away from catastrophe. It has done
so in the past, because wise leaders acted—under
pressure from informed and engaged citizens around
the world. Today, citizens in every country can insist on
facts, and discount nonsense. They can demand ac-
tion to reduce the existential threat of nuclear war and
unchecked climate change. Given the inaction of their
leaders to date, citizens of the world should make a
loud and clear demand: #RewindTheDoomsdayClock.

,‘fﬁ

2018

"fi

2017

IT IS 2 MINUTES TO MIDNIGHT

The failure of world leaders to address the largest
threats to humanity’s future is lamentable—but that
failure can be reversed. The world has seen the threat
posed by the misuse of information technology and
witnessed the vulnerability of democracies to disinfor-
mation. But there is a flip side to the abuse of social
media. Leaders react when citizens insist they do so,
and citizens around the world can use the power of
the internet to improve the long-term prospects of their
children and grandchildren. They can seize the oppor-
tunity to make a safer and saner world.

IT IS TWO AND A HALF MINUTES TO MIDNIGHT
For the last two years, the minute hand of the Dooms-
day Clock stayed set at three minutes before the hour,
the closest it had been to midnight since the early
1980s. In its two most recent annual announcements
on the Clock, the Science and Security Board warned:
“The probability of global catastrophe is very high, and
the actions needed to reduce the risks of disaster must
be taken very soon." In 2017, we find the danger to be
even greater, the need for action more urgent. Wise
public officials should act immediately, guiding humani-
ty away from the brink. If they do not, wise citizens must
step forward and lead the way.

IT IS STILL 3 MINUTES TO MIDNIGHT

“Last year, the Science and Security Board moved
the Doomsday Clock forward to three minutes to mid-
night, noting: ‘The probability of global catastrophe is
very high, and the actions needed to reduce the risks
of disaster must be taken very soon.’ That probability
has not been reduced. The Clock ticks. Global danger
looms. Wise leaders should act—immediately.”

IT IS 3 MINUTES TO MIDNIGHT

“Unchecked climate change, global nuclear weapons
modernizations, and outsized nuclear weapons ar-
senals pose extraordinary and undeniable threats to
the continued existence of humanity.” Despite some
modestly positive developments in the climate change
arena, current efforts are entirely insufficient to pre-
vent a catastrophic warming of Earth. Meanwhile, the
United States and Russia have embarked on massive
programs to modernize their nuclear triads—thereby
undermining existing nuclear weapons treaties. “The
clock ticks now at just three minutes to midnight be-
cause international leaders are failing to perform their
most important duty—ensuring and preserving the
health and vitality of human civilization.”
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2

F,“:

20

12

10

IT IS 5 MINUTES TO MIDNIGHT

“The challenges to rid the world of nuclear weapons,
harness nuclear power, and meet the nearly inexora-
ble climate disruptions from global warming are com-
plex and interconnected. In the face of such complex
problems, it is difficult to see where the capacity lies
to address these challenges.” Political processes seem
wholly inadequate; the potential for nuclear weapons
use in regional conflicts in the Middle East, Northeast
Asia, and South Asia are alarming; safer nuclear reac-
tor designs need to be developed and built, and more
stringent oversight, training, and attention are needed
to prevent future disasters; the pace of technological
solutions to address climate change may not be ade-
quate to meet the hardships that large-scale disruption
of the climate portends.

IT IS 6 MINUTES TO MIDNIGHT

International cooperation rules the day. Talks between
Washington and Moscow for a follow-on agreement to
the Strategic Arms Reduction Treaty are nearly com-
plete, and more negotiations for further reductions in the
U.S. and Russian nuclear arsenal are already planned.
Additionally, Barack Obama becomes the first U.S. pres-
ident to publicly call for a nuclear-weapon- free world.
The dangers posed by climate change are still great, but
there are pockets of progress. Most notably: At Copen-
hagen, the developing and industrialized countries agree
to take responsibility for carbon emissions and to limit
global temperature rise to 2 degrees Celsius.

ITIS 5 MINUTES TO MIDNIGHT

The world stands at the brink of a second nuclear age.
The United States and Russia remain ready to stage a
nuclear attack within minutes, North Korea conducts a
nuclear test, and many in the international communi-
ty worry that Iran plans to acquire the Bomb. Climate
change also presents a dire challenge to humanity.
Damage to ecosystems is already taking place; flood-
ing, destructive storms, increased drought, and polar
ice melt are causing loss of life and property.

IT IS 7 MINUTES TO MIDNIGHT

Concerns regarding a nuclear terrorist attack un-
derscore the enormous amount of unsecured—and
sometimes unaccounted for—weapon-grade nuclear
materials located throughout the world. Meanwhile, the
United States expresses a desire to design new nucle-
ar weapons, with an emphasis on those able to destroy
hardened and deeply buried targets. It also rejects a
series of arms control treaties and announces it will
withdraw from the Anti-Ballistic Missile Treaty.

ﬁl:

1998

1995

FJ.

1991

ﬁ‘:

1990

IT IS 9 MINUTES TO MIDNIGHT

India and Pakistan stage nuclear weapons tests only
three weeks apart. “The tests are a symptom of the
failure of the international community to fully commit
itself to control the spread of nuclear weapons—and
to work toward substantial reductions in the numbers
of these weapons,” a dismayed Bulletin reports. Rus-
sia and the United States continue to serve as poor
examples to the rest of the world. Together, they still
maintain 7,000 warheads ready to fire at each other
within 15 minutes.

IT IS 14 MINUTES TO MIDNIGHT

Hopes for a large post-Cold War peace dividend and
a renouncing of nuclear weapons fade. Particularly in
the United States, hard-liners seem reluctant to soften
their rhetoric or actions, as they claim that a resurgent
Russia could provide as much of a threat as the Soviet
Union. Such talk slows the rollback in global nuclear
forces; more than 40,000 nuclear weapons remain
worldwide. There is also concern that terrorists could
exploit poorly secured nuclear facilities in the former
Soviet Union.

ITIS 17 MINUTES TO MIDNIGHT

With the Cold War officially over, the United States
and Russia begin making deep cuts to their nuclear
arsenals. The Strategic Arms Reduction Treaty great-
ly reduces the number of strategic nuclear weapons
deployed by the two former adversaries. Better still, a
series of unilateral initiatives remove most of the in-
tercontinental ballistic missiles and bombers in both
countries from hair-trigger alert. “The illusion that tens
of thousands of nuclear weapons are a guarantor of
national security has been stripped away,” the Bulletin
declares.

ITIS 10 MINUTES TO MIDNIGHT

As one Eastern European country after another (Po-
land, Czechoslovakia, Hungary, Romania) frees itself
from Soviet control, Soviet General Secretary Mikhail
Gorbachev refuses to intervene, halting the ideological
battle for Europe and significantly diminishing the risk
of all-out nuclear war. In late 1989, the Berlin Wall falls,
symbolically ending the Cold War. “Forty- four years af-
ter Winston Churchill’'s ‘Iron Curtain’ speech, the myth
of monolithic communism has been shattered for all to
see,” the Bulletin proclaims.
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141:

1988

1984

IT IS 6 MINUTES TO MIDNIGHT

The United States and Soviet Union sign the historic
Intermediate-Range Nuclear Forces Treaty, the first
agreement to actually ban a whole category of nuclear
weapons. The leadership shown by President Ronald
Reagan and Soviet Premier Mikhail Gorbachev makes
the treaty a reality, but public opposition to U.S. nuclear
weapons in Western Europe inspires it. For years, such
intermediate-range missiles had kept Western Europe
in the crosshairs of the two superpowers.

IT IS 3 MINUTES TO MIDNIGHT

U.S.-Soviet relations reach their iciest point in decades.
Dialogue between the two superpowers virtually stops.
“Every channel of communications has been constricted
or shut down; every form of contact has been attenuat-
ed or cut off. And arms control negotiations have been
reduced to a species of propaganda,” a concerned Bul-
letin informs readers. The United States seems to flout
the few arms control agreements in place by seeking an
expansive, space-based anti-ballistic missile capability,
raising worries that a new arms race will begin.

IT IS 4 MINUTES TO MIDNIGHT

The Soviet invasion of Afghanistan hardens the U.S.
nuclear posture. Before he leaves office, President
Jimmy Carter pulls the United States from the Olympic
Games in Moscow and considers ways in which the
United States could win a nuclear war. The rhetoric
only intensifies with the election of Ronald Reagan as
president. Reagan scraps any talk of arms control and
proposes that the best way to end the Cold War is for
the United States to win it.

IT IS 7 MINUTES TO MIDNIGHT

Thirty-five years after the start of the nuclear age and
after some promising disarmament gains, the United
States and the Soviet Union still view nuclear weapons
as an integral component of their national security. This
stalled progress discourages the Bulletin: “[The Sovi-
et Union and United States have] been behaving like
what may best be described as ‘nucleoholics'—drunks
who continue to insist that the drink being consumed is
positively ‘the last one,’ but who can always find a good
excuse for ‘just one more round.”

IT IS 9 MINUTES TO MIDNIGHT

South Asia gets the Bomb, as India tests its first nu-
clear device. And any gains in previous arms control
agreements seem like a mirage. The United States and
Soviet Union appear to be modernizing their nuclear
forces, not reducing them. Thanks to the deployment

1972

,‘E}

1969

1968

1963

of multiple independently targetable reentry vehicles
(MIRV), both countries can now load their interconti-
nental ballistic missiles with more nuclear warheads
than before.

ITIS 12 MINUTES TO MIDNIGHT

The United States and Soviet Union attempt to curb
the race for nuclear superiority by signing the Strategic
Arms Limitation Treaty (SALT) and the Anti-Ballistic
Missile (ABM) Treaty. The two treaties force a nucle-
ar parity of sorts. SALT limits the number of ballistic
missile launchers either country can possess, and the
ABM Treaty stops an arms race in defensive weaponry
from developing.

ITIS 10 MINUTES TO MIDNIGHT

Nearly all of the world’s nations come together to sign
the Nuclear Non-Proliferation Treaty. The deal is sim-
ple—the nuclear weapon states vow to help the treaty’s
non-nuclear weapon signatories develop nuclear pow-
er if they promise to forego producing nuclear weap-
ons. The nuclear weapon states also pledge to abolish
their own arsenals when political conditions allow for it.
Although Israel, India, and Pakistan refuse to sign the
treaty, the Bulletin is cautiously optimistic: “The great
powers have made the first step. They must proceed
without delay to the next one—the dismantling, gradu-
ally, of their own oversized military establishments.”

IT IS 7 MINUTES TO MIDNIGHT

Regional wars rage. U.S. involvement in Vietnam inten-
sifies, India and Pakistan battle in 1965, and Israel and
its Arab neighbors renew hostilities in 1967. Worse
yet, France and China develop nuclear weapons to as-
sert themselves as global players. “There is little rea-
son to feel sanguine about the future of our society on
the world scale,” the Bulletin laments. “There is a mass
revulsion against war, yes; but no sign of conscious in-
tellectual leadership in a rebellion against the deadly
heritage of international anarchy.”

ITIS 12 MINUTES TO MIDNIGHT

After a decade of almost non-stop nuclear tests, the
United States and Soviet Union sign the Partial Test
Ban Treaty, which ends all atmospheric nuclear test-
ing. While it does not outlaw underground testing, the
treaty represents progress in at least slowing the arms
race. It also signals awareness among the Soviets and
United States that they need to work together to pre-
vent nuclear annihilation.
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Timeline (cont.)

. Political actions belie the tough talk of “massive retal-
iation.” For the first time, the United States and Soviet
1960 Union appear eager to avoid direct confrontation in
regional conflicts such as the 1956 Egyptian-Israeli
dispute. Joint projects that build trust and constructive
dialogue between third parties also quell diplomatic
hostilities. Scientists initiate many of these measures,
helping establish the International Geophysical Year,
a series of coordinated, worldwide scientific observa-
tions, and the Pugwash Conferences, which allow So-

viet and American scientists to interact.

= IT IS 7 MINUTES TO MIDNIGHT
. N

. After much debate, the United States decides to pur-
sue the hydrogen bomb, a weapon far more powerful
1953 than any atomic bomb. In October 1952, the United
States tests its first thermonuclear device, obliterating
a Pacific Ocean islet in the process; nine months later,
the Soviets test an H-bomb of their own. “The hands
of the Clock of Doom have moved again,” the Bulletin
announces. “Only a few more swings of the pendulum,
and, from Moscow to Chicago, atomic explosions will

strike midnight for Western civilization.”

F: IT IS 2 MINUTES TO MIDNIGHT
>\

/7« ITIS 3 MINUTES TO MIDNIGHT
: ‘ The Soviet Union denies it, but in the fall, President
Harry Truman tells the American public that the Soviets
1949 tested their first nuclear device, officially starting the
arms race. “We do not advise Americans that dooms-
day is near and that they can expect atomic bombs to
start falling on their heads a month or year from now,”
the Bulletin explains. “But we think they have reason
to be deeply alarmed and to be prepared for grave de-
cisions.”

. As the Bulletin evolves from a newsletter into a maga-
zine, the Clock appears on the cover for the first time. It
1947 symbolizes the urgency of the nuclear dangers that the
magazine's founders—and the broader scientific com-
munity—are trying to convey to the public and political

leaders around the world.

= IT IS 7 MINUTES TO MIDNIGHT
. N
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