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Typical Equipment Layout, Notional Picture of possible Stainless Steel and Titanium Vacuum/
Cryogenic Containment Vessel and Faraday Cage for Laser research on left, which could be
utilized for the Li-Baker HFGW Detector,

Shanghai Institute of Optics and Fine Mechanics (SIOM)
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Schematic of Li-Baker HFGW Detector

GRAVWAVE ® LLC.

Stainless Steel & Titanium Vacuum /
Cryogenic Containment Vessel and
Faraday Cage (7.5(10)~-7 Torr, <480mK)
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GravWave® Estimate of Peoples Republic
of China HFGW Research Program
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(Laboratory Test of the Detector and
Measurement of HFRGWs)
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Generator and Detector)
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« (THE FIVE, TEN AND TWENTY YEARS PROJECTIONS:)

« o517 (2017) :
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* (e Five Years (2017):

« 1. Successful construction of high-frequency relic gravitational waves
(HFRGWSs) ( h=10-30-10-3") in the GHz band including necessary
refinements and modifications of the detector in order to improve
performance. Plan for the next step, including further improvement of the
sensitivity, frequency band, structure and even detection method.

« 2. Laboratory generation and detection of HFGWs accomplished--a proof-

of-concept test for HFGW generation and detection--and gaining familiarity
with the science and art associated with HFGWSs.)



Estimated Chinese Time Table Continued
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« (o Ten Years (2022):

« Global communications and imaging successfully tested. Wireless global
communications system deployed. Global survey and reconnaissance system tested

and through-ocean, building-interior and medical full-body-scan imaging as well as
GW-nuclear projects under development.)
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« (e Twenty years (2032).

« Global survey and reconnaissance system and through-ocean, building-interior,
medical full-body-scan imaging projects deployed and operational. Successful test of
HF GW-propulsion system. Remote HFGW cloud-coalescence system deployed.
HFGW mass-disrupter-beam and radioactive-waste-free nuclear energy systems
successfully tested.)
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IMAGE APPLICATIONS
nRe S0INAR

Potential for through-earth or through-water “X-rays” to observe
subterranean structures and geological formations (such as ol
deposits), allow for a transparent ocean, and view 3D building
interiors, buried or submerged devices, such as mlssne systems,

mmes explosnves etc
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Chinese High-Freqgency Gravitational Wave
~ Scientists
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Chinese HFGW Li-Baker Detector Team
KEY MEMBERS:

T Participant/Invitee 2003 HFGW Workshop I, The MITRE Corporation.
2 Briefed Dr. Baker during 2005 Lecture Tour.
3 Participant/Invitee 2007 HFGW Workshop Il Austin, Texas.
4 Briefed Dr. Baker during 2008 Lecture Tour.
5 Author of Peer-Reviewed HFGW Technical Paper(s)
C
Zhenya Chen?°, MS, Chongqing University, ccjaazz@yahoo.com.cn
F

Zhenyun Fang2345 PhD, Chongqing University, Director of the Institute of Theoretical Physics, China,
zyfang@cqu.edu.cn
L

Zhi-Jun Lee?°, PhD, Department of Physics, Hauzhong University of Science and Technology, Wuhan, China,
hglee@163.com

Biao Li#, MS, Institute of Electronic Engineering of the Chinese Academy of Engineering and Physics, Chief of

Microwave Antenna Division, libiaochina@263.net
Fangyu Li'2345 PhD, Department of Physics, Chongqing University, Professor, China,
cqufangyuli@hotmail.com




Chinese HFGW Li-Baker Detector Team
KEY MEMBERS Continued:
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Jin Li, PhD245, Chongqing University, The Institute of Gravitational Physics, China, cqstarv@yahoo.com.cn

Ruxin Li%5, PhD, Shanghai Institute of Optics and Fine Mechanics, China uxinli@mail.shcnc.ac.cn

Xiaozhou Li 245, PhD, Chongqging University, The Institute of Theoretical Physics, China, lixiaozhou818@yahoo.com.cn
Yi-Chaun Li°, MS, Chongging University.

Jun Lou?%°, PhD, Hauzhong University of Science and Technology (HUST), Head of Gravitational Laboratory,
luojun.l@gmail.com

Wengan Ma#5, PhD, University of Science and Technology of China, Professor, China, mawg@ustc.edu.cn

S

Dong-Ping Shi®, Chongging University
Xun Su#®, PhD, Institute of Theoretical Physics, Su.xun.cn@gmail.com

T

Meng-Xi Tang®, Chongging University
Yong Tao**, PhD, Economy, Industry and Business Management College of Chongqing University,
taoyingyongz007@yahoo.com.cn



Chinese HFGW Li-Baker Detector Team
KEY MEMBERS Continued:
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Zhen-Zhuian Wan3°, PhD, Department of Physics, China University of Geosciences, Wuhan, China, hglee@163.com
Hao Wen, PhD, Chongqing University, the Institute of Gravitational Physics, China, wenhaochongging@hotmail.com

Weijia Wen#-°, PhD, Department of Physics, The Hong Kong University of Science and Technology, Professor,
phwen@ust.hk

Xinggang Wu?, PhD, Chongging University, the Institute of Theoretical Physics, Professor, China, wuxg@cqu.edu.cn

Y

Nan Yang, PhD, Chongqing University, the Institute of Gravitational Physics, China, nenyan@163.com
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Yang Zhang?®, PhD, University of Science and Technology of China, Associate Dean of the College of Sciences,
yzh@ustc.edu.cn

Wen Zhao®, Department of Physics, Zhejiang University of Technology, Hangzhou, Zhejiang, China,
wzhao7@mail.ustc.edu.cn



Chinese Faculty and Students involved in HFGW
Research, Chongqing University, China April 12, 2008
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ESTIMATED WORK STATEMENT FOR Li-Baker
HFGW DETECTOR
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Component Design $ Design  Plans & Plans &
Months  Specs § Specs
Months

ow, CC:9.000:GT:3.000 5 CC:6.000:GT:1.000 e
Containment
Vessel
1.2 Test 'C:12.000:GT6.000 'C:3.000:GT:1.000
Apparatus :

1.3 Transmitter 'C:15.000:GT:5.000 2(C:9.000:GT:3.000

1.4 Fractal 'C:15.000:GT:10.000 C:12.000:GT:6.000
Membranes

1.5 Receiver(s) 'C:18.000:GT:9.000 : C:12,000;GT:3.000

1.6 'C:24.000:GT:6000 ’ 'C:15.000:GT:3.000
Refrigeration
1.7 Magnet 'C:30.000:GT10.000 'C:18.000:GT:3.000

Total S 'C:123.000:GT:49.000 CC:75.000:GT:20.000

* Many tasks can be done in parallel.



ESTIMATED WORK STATEMENT Continued

Component Design $ Design
Months

2.1 Piezoelectric *C:9.000:GT:12.000
Resonators

2.2 Survey Plan "C:12.000:GT:4.000

2.3 Power "C:12.000:GT:6.000
Supplies
2.4 Phased- 'C:15.000GT:10.000
Array
Feeds
2.5 "C:18.000GT:36.000CC:
Cluster/Array
Construction
Plan
2.6 Magnetron CC:24.000:GT:48.000
Phase :
Locking
2.7 CC:30.000:GT:50.000
Superconductor
Optics
2.8 System DC:20.000:GT:30.600
Engineering

Total S 26 131,000

*  Many tasks can be done in parallel.

Plans & Plans &
Specs § Specs
Months”

CC:6.000:GT:6.000

CC:9.000:GT:3.000

CC:12.000:GT6.000

Ce:12.000:
GT:9.000

CC:12.000:
GT:24.000
CC:15.000;
GT:15.000

CC:18.000:
GT:20.000

CC:10.000:
GT:20.000

CC:88.000:
GT:103.000



Conclusions

The Chinese currently have the most vigorous and well-planned
research program on HFGWs throughout the world.

They have designed two Li-Baker HFGW detectors based upon the
Li-effect that are expected to have the unprecedented sensitivity to
HFGW amplitudes on the order of 10-32 m/m.

The Chinese, especially, recognize the potential practical
commercial and military applications of HFGWSs. The US scientific
community, although very active in Low-Frequency Gravitational
Wave (LFGW) research (e.g., LIGO), has not chosen to become
involved in HFGW research to date.

It is concluded that the US should sponsor study groups to analyse
appropriate programs of basic and applied HFGW research.



