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Time to ban hypersonic missile tests?

Magappa, Rajaram

*HYPERSONICS
*HYPERSOMIC asradynamics
*MUCLEAR weapons
*INTERMNATIONAL security

ballistic missiles

China

hypersonic cruise missiles
hypersonic glide vehicles
hypersonic missiles

India

Partial Test Ban Treaty
Russia

space transportation
United States

The technology surrounding missiles that fly at five or more times the speed of sound is not mature, but several nations have tested
hypersonic missiles. The emvisioned military value of hypersonic delivery systems lies in their ability to strike quickly over long
distances while evading early-waming radars and ballistic missile defenses—but some proponents of the technology also argue that

hypersonics could replace nuclearweapons in some roles. Critics, meanwhile, see hypersonic missiles as destabilizing: They could

& 1T

0 B

[ Rl
[E 2R

B S

be mistaken for ballistic missiles, could be used in attacks against nuclear and other strategic military assets, and could even be
ouffitted with nuclear warheads. Amid these concerns, calls have emerged to halt a developing hypersonic arms race by enacting a
maratorium on hypersenictesting and eventually establishing a test ban treaty. Here, Mark Gubrud of the United States
(=xref-2015=/xref=), Rajaram Nagappa of India, and Tong Zhao of China (=xref=2015=/xref-) debate how serious a threat hypersonic
missiles pose to global security, and whether a test ban is the best way to moderate such athreat [ABSTRACT FROM AUTHOR]

Copyrighit of Bulletin of the Atormic Scientists is the property of Bulletin of the Atomic Scientists and its content may not be copied or
emailad to multiple sites or posted to a listserv without the copyright holder's express written permission. However, users may print
download, or email articles for individual use. This abstract may be abridged. Mo warranty is given about the accuracy of the copy.

Users should refer to the original published version of the material for the full abstract. (Copyright applies to all Abstracts.)
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Going too fast: Time to ban
ﬁ GIER hypersonic missile tests?
ﬂ]\ig% O g . i An Indian response
D %D . J iiﬁf‘} F'H Rajaram Nagappa
= e >

Funding hypersanic arms race by enacting  moratorium on hypErSoniCtesting and everUaIY ESTEDISTING & TEST O3 TEA. Fere; Wark
Gubrud of the United States (<xref-2015<hef>), Rajaram Nagappa of India, and Tong Zhao of China (<uref-2015</xref) debate -
References how serious a threat hypersonic missiles pose to global securtty, and whether a test ban s the best way to moderate such a s it hil
threat. I
nuclear
balistic missiles; Chin; hypersonic cruise missiles; hypersonic glide vehicles; hypersonic missiles; India; Partal Test Ban . Here Mark Gubrudof

Hissiles traveling at hypersonic spesds—thatis, at or above five times the speed of sound—offer the advantage of long ranges with shortflight times. Some
obsenvers argue that hypersonic missiles, in the hands of a nation that intended to overwhelm an adversary's early warning and missile defense systems,
‘would pose a serious threat to global security and therefore should be banned. This is a contestable idea. The technology surrounding hypersonic missiles
is stillvery much under development—but even ftis perfected, it will not add much to the security theats already posed by deployed weapon systems such
as ballistic missiles.

Though no country has et deployed 3 hypersonic system, several are carming out research and development The main subjects of research are hypersonic
cruise missiles and hypersonic glige vehicles, and glide vehicles appear to be the primary focus of development They can be used in combination with

or Ballistic missiles boost glide vehicles to their release
altituge, and the glide vehicles are then allowed to glide to the targst at hypersonic speeds. Hypersonic cruise missiles, on the other hand, are boosted to
operating altitude and velocity with an appropriate (non-ballistic) missile stage and are then powersd by supersonic combustion ramjet (or scramjet)
propulsion. The range of these missiles depends on the amount offuel they are designed to carry.

‘The United States, which has a long history in hypersonic technology development is the leader and trendsetter n the fisid. Though the US military suffered a
setoack n August 2014 in atest ofits Advanced Hypersonic Weapon (| 4]),this setoack will not dampen Washington's hypersonic plans.

Other countries are playing catch-up. On June 7, 2018, China carfied out the fourth test of ts hypersonic glide vehicle, the WU-14 (1]). The vehicle s saidto
have traveled at Hlach 10, and the test reportedy involved “extreme maneuvers.” China has now carfied out four hypersonic tests in 18 months—indicating idea. T} ing hyper-  ballistic
that Beijing accords great urgency and priority to the Gevelopment of hypersonic technology.

Russia is developing its own hypersonic glide vehicle, the Yu-71 ([ 3] ). The three tests conducted since September 2013 (including 3 test in February ofthis
year) appear to have been unsuccessiul, butthe Russians possess the technological wherewithal to fisld 3 successiul hypersonic glide vehicls eventually.
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Abstract

Concurrent Design Facility (CDF) is an effective IT
environment to apply Concurrent Engineering principles.
In aerospace engineering education, CDF can be
invaluable by enabling student teams to gain cross-
discipline skills and at the same time stay at the cutting
edge of technology. This paper gives an overview of CDF
configurations in use at different industries, research
organisations and universities around the world and
concludes with a proposal for a relatively a low cost
CDF framework based on cloud computing which is
particularly suitable for aerospace engineering education.
An important aspect of CDF is collaboration between
multidisciplinary specialists or virtual specialists within
one environment, which requires dedicated hardware
or software to exchange file, manage knowledge,
collaborative work on writing report, and even remote
communicate with other work teams. Emergence and
development of cloud computing has made these
requirements relatively easy to be fulfilled. Some public
cloud computing servers, such as Google Drive, SkyDrive,
Dropbox, Mendeley, can be used in CDF to save cost
on hardware and software related to data, file, and
information exchange. Google Talk and Skype can be
used for communication with remote work teams. This
CDF framework has many potential benefits, such as
reduced cost of hardware, software and support, reduced
| preparation time, and easy to deploy.
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