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B 4 H i (critical technologies ) — #dp 5 4% - W2 H F B 557 4p o et
o LW > 2 RRPF 85 1979 & () ¢ ¥ 122 ) (Export Administration Act
1979)>3% 1980 & = = & ¥ B 43 itz 4 (Military Critical Technologies Program )
vk 2 B R Mg 8 (Military Critical Technologies List, MCTL ) % 4 & ¢ #
i ( Developing Science and Technologies List, DSTL ) » & & 52 = -+ 38 » 3R
5 J}iﬁﬁr? TR AR A

TEEFPAHFTEE RAERERE > 272 H (emerging
technologies ) * % #-it 4B % Hok + T 4L 0] | (game-changer) > » ©
EprF TR e INEAF R B LP2ZFIRITL > EHERTE 2016 £
(M Ty = L3 sl Wk | (Third Offset Strategy ) » #5413 ~ (FTRILA M 2 2
‘FL‘ $HE o aiFE A4 et 4 012018 £2 Hisz2 (R 32 ) (National
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2020) 0 TaL - ko RPLB R F B A RE 2TRB DB A PR o
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1 Cheryl Pellerin, “Deputy Secretary: Third Offset Strategy Bolsters America’s Military Deterrence,
U.S. Department of Defense, October 31, 2016,
https://www.defense.gov/Newsroom/News/Article/Article/991434/deputy-secretary-third-offset-
strate/.
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38 o AR AT A & ek (mutual deterrence ) #E ek £ € (strategic

stability ) » # % % & & & 45 & #8428 ©_ (crisis stability) 2 & # ﬁ%ﬁ%’i (armrace
stability ) & § o % Fdp# L BB &% - FR P Pt BHR AR LE 2Pl F
o2
mATEF B R BT E AT G T Ry 2 Ri e }_Ii‘
BARR RN ES P nHATEPBAF A A E TR Fo ARG 2P
Rzl 2 WL E 73 | (Federation of American Scientists ) »* 2018 & 4 % 3%
30 ﬁ‘u%frﬁ; S MAERE T L AR TR RS S B EARS 2 A K
HT % ok 42 % (strategic nuclear stability ) 2 B 7% 2:¢ ~ eh= > 7| kB AL
ol BTN A 2
® LHER-LIT20 &P FE SR
@ EHITT - & I AR PR
1. e ek {04 g E
2. THRA i 4
3. Wb 4 gy F AT 4 g aaE i
4 e F
® = A ™MAE (notcost-prohibitive )
@ TR BRG hD P
® M- Ffp WP 4

ML EERTEA > 98 5T S| HIf

T 5k =2 & 3 (laser isotope separation )

v 3 ¥ g ¢ 3 i pl & #F (neutrino and anti-neutrino detection

technology )

% it & %+ (high-energy lasers )

&5 & $7 % #2 3 (hypersonic strike technology )

A 1 4 E (artificial intelligence ) &2 = #icdy ~ +7 (big data analysis )
2 A § 5 4F R R (low-cost overhead persistent sensing

technology )
® i iria 4 (advanced cyber capability )
“,ﬁ% 3 RFEE 7Y 70 % E&] 2019 & 2 2020 & (® #4822 )(NDAA
2019 & NDAA 2020) # fr 5 pb 0 AT p AR M3 B e al - 0 % B 40 8

2 Christopher A. Bidwell, JD & Bruce W. MacDonald, “Special Report: Emerging Disruptive
Technologies and Their Potential Threat to Strategic Stability and National Security,” Federation of
American Scientists, September 2018, https://fas.org/wp-content/uploads/media/FAS-Emerging-
Technologies-Report.pdf.
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gL T R RREEAIFE R FEY B RERTRAS ZETR
FOMRLZARFRELE T AT TRABEG BT A BRI  m
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g @ A FEINE Ay BRI e AE RS RS
( Moscow Institute of Physics and Technology ) = * A 1 FEF 31 ¢ < %ﬁﬁ o F
& % (public-private partnership ) &7 4 1A ERH#HFT T M2 B* 53 - °
FELREMFE I BRTH BRI ER A IFEZEFEY
Fedppr, LpHEAFOEAp o NTHRGAHTHERFE -
~ B F N
BATED DB PEARRN R wd 3T E H AT 5 (solid-state laser ) ~ 3k 4
@ (fiberlaser )3 B g > e Gl R * | E B E Xk L & & (spectral
beam combining ) $ i > T M- BAp vk 5 LB ni S KR T By & B G H -
FS 4 F etk o doF B A L5 7 o 7 (Lockheed Martin) i % 2016 & i&
FAB o A #96 B 300 X Jog;kgqug HeRMAE3FgAOFTHEL T
B R EE SRR BRTMERLAE RN FEIS0FE 1P
L ARENNRERE s PRFRFLRE AN E I
Fizv o A8 o @ e fiol 310 o A8~ P Al % o7
PRI T Ry d ke A B IRA s e 5 d ByFH s
MR EELERPAFRANBLTHAT LA 0P B2 ﬁL‘Jf”I“’F Pz + = r;\
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}(FTE R AR ) o AF 22 ) ¢ EAAR{cREBIN 2019 &£ 7 7 24 p o
http://www.mod.gov.cn/big5/regulatory/2019-07/24/content 4846424.htm -
4 Chris Miller, “The INF Treat Is Dead, and Russia Is the Biggest Loser,” Foreign Policy, August 2,
2019, https://foreignpolicy.com/2019/08/02/the-inf-treaty-is-dead-and-russia-is-the-biggest-loser/.
5 Samuel Bendett, “Russia’s National AI Center Is Taking Shape,” Defense One, September 27, 2019,
https://www.defenseone.com/technology/2019/09/russias-national-ai-center-taking-shape/160219/.
6 Jeff Hecht, “Fiber Lasers Mean Ray Gun Are Coming,” IEEE Spectrum, March 27, 2018,
https://spectrum.ieee.org/aerospace/military/fiber-lasers-mean-ray-guns-are-coming.
Megan Eckstein, “Navy to Field High-Energy Laser Weapon, Laser Dazzler on Ships This Year As
Development Continues,” USNI News, May 30, 2019, https://news.usni.org/2019/05/30/navy-to-
field-high-energy-laser-weapon-laser-dazzler-on-ships-this-year-as-development-continues.
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A 5B AT s EN R ‘ﬁ-ﬁ%ﬁﬁﬁ’lﬁ‘iﬁi o K H Z Kﬁ&ﬁ-i}iﬁ?&ﬁﬁl{?‘—?—, e
SFERTEINUBRFESE LR E 2 FE 0 BT R ERO 2 RS
FE o MED @ PR R > AR RS Hal s grdl s daie ke BIEP o
E g P ?E' RN B R BT EEX 2000 2 (9N 1,093 B ) &R
i % @l m-’H#‘””'FT%EP\ R F oy g PRSP EF AR R
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/& 51 & (supersonic combustion ramjet, f§ #- scramjet) LAEiE ks P E A

F|=x § i iaf}’ BT 5 F- Es @R g\. B ge hn g SR B (R B
ol Bdrie o DA P REIHES a4 2 ST p IR A R

& (pLREd s £ iAok p R B T AREST ) 2018 % 97 8 p o (FTE
) > http://www. xinhuanet com/local/2018-09/08/c_1123399905.htm -

S TR - R R ¢ X1 E e L B 2B £ REN RS g Bl @

LM R L LR 1%‘3\4Lﬁﬂl_‘§\p/\l§ /gl_-r_—(ﬁ\\:/\}; /é!'lﬁi"%‘f q,/q,umq_,um% —<§\
BRALILAFUEE AT EAF 300 AR RE B o T A R e ApR AR L (A
K-l ¥k T 2 4] L AF "B~ ERP AEL £ X LR35 (B D)) (b1 <38 )
2016 & 12 * 30 p > http://sme.hit.edu.cn/2016/1230/c6475a169599/page.htm °

0 (P mEIATHMY SRETFLAE) (BBC? 2 3)>2019&9 7 5p >
https://www.bbc.com/zhongwen/trad/chinese-news-49597090 o ( p #7H p < ﬁ*f&&éiﬁ g
S SR (ﬁﬁﬁiéj&(BGO) W g BT ) (F R RRT) > 1988 £ 185
http://www.bulletin.cas.cn/zgkxyyk/ch/reader/v1ew_abstract.aspx?ﬁle_no 19880109&flag=1 - )

11 Michael T. Klare, “An ‘Arm Race in Speed’: Hypersonic Weapons and the Changing Calculus of
Battle,” Arms Control Today, June 2019, https://www.armscontrol.org/act/2019-06/features/arms-
race-speed-hypersonic-weapons-changing-calculus-battle.

2 «“Science & Tech Spotlight: Hypersonic Weapons” GAO Science, Technology Assessment, and
Analytics, September 2019, https://www.gao.gov/assets/710/701369.pdf.
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13 “NVIDIA Announces Jetson Nano: $99 Tiny, Yet Mighty NVIDIA CUDA-X AI Computer That Runs
All AT Models,” NVIDIA, March 18, 2019, https://nvidianews.nvidia.com/news/nvidia-announces-
jetson-nano-99-tiny-yet-mighty-nvidia-cuda-x-ai-computer-that-runs-all-ai-models.

Anthony Spadafora, “Intel reveals first Al chips,” techradarpro, August 21, 2019,
https://www.techradar.com/news/intel-reveals-first-ai-chips.

15 Ryan Smith, “The AI Race Expands: Qualcomm Reveals “Cloud AI 100” Family of Datacenter Al
Interference Accelerators for 2020,” ANANTECH, April 9, 2019.
https://www.anandtech.com/show/14187/qualcomm-reveals-cloud-ai-100-family-of-datacenter-ai-
inference-accelerators-for-2020.
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16 Arjun Kharpal, “Huawei launches A.I. chip as it looks to defy US pressure, pitting it against giants
like Qualcomm and Nvidia,” CNBC, August 23, 2019, https://www.cnbc.com/2019/08/23/huawei-
launches-ai-chip-ascend-910-pitting-it-against-nvidia-qualcomm.html.

17 Coco Liu and Cheng Ting-Fang, “Alibaba unveils Al chip to boost cloud plans and cut reliance on
US,” Nikkei Asian Review, September 25, 2019, https://asia.nikkei.com/Business/China-tech/Alibaba-
unveils-Al-chip-to-boost-cloud-plans-and-cut-reliance-on-US.

18 Dan Garisto, “Google Al beats top human players at strategy game StarCraft II,” Nature News,
October 30, 2019, https://www.nature.com/articles/d41586-019-03298-6.

19 The AlphaStar Team, “AlphaStar: Grandmaster level in StarCraft IT using multi-agent reinforcement
learning,” DeepMind Blog, October 30, 2019, https://www.deepmind.com/blog/article/AlphaStar-
Grandmaster-level-in-StarCraft-I1-using-multi-agent-reinforcement-learning.

2 Jeremy Hsu, “The Race to Develop the World’s Best Quantum Tech,” IEEE Spectrum, January 9,
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2019, https://spectrum.ieee.org/tech-talk/computing/hardware/race-for-the-quantum-prize-rises-to-
national-priority.

g3 AAfekBF S FEEF P4 (quantum entanglement » R FART TR (S WA H T
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Correction for Beginners.” Reports on Progress in Physics 76.7 (2013): 076001.

22 David Schneider, “The U.S. National Academy Reports on the Prospects for Quantum Computing,”
IEEE Spectrum, December 5, 2018, https://spectrum.ieee.org/tech-talk/computing/hardware/the-us-
national-academies-reports-on-the-prospects-for-quantum-computing.

2 Frank Arute et al., Quantum supremacy using a programmable super conducting processor. Nature
574, 505-510 (2019) doi:10.1038/s41586-019-1666-5.
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https://news.sina.com.tw/article/20191025/33076934.html -
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% Ppeter Martin, “Could the Playstation 2 be used as nuclear weaponry,” ABC Local Radio PM Monday,
April 18, 2000, https://www.abc.net.au/pm/stories/s119754.htm.
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2019, https://www.afcea.org/content/army-makes-point-putting-lasers-vehicles.
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“Military Lags in Push for Robotic Ground Vehicles,” New York Times, September 22, 2013,
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