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(Development of a High-Frequency Relic Gravitational Wave
(HFRGW) Detector)
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(Laboratory Test of the Detector and Measurement of HFRGWS)
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(Development of a High-Frequency Gravitational Wave (HFGW)
Generator and Detector)
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(Laboratory Test of the HFGW Generator and Detector)
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(Practical Application of HFGW Technology)
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(THE FIVE, TEN AND TWENTY YEARS
PROJECTIONS:)

o541 (2010) :
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(e Five Years (2010):

1. Successful construction of high-frequency relic
gravitational waves (HFRGWSs) ( h=107°-10"") 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 HFGWs.)



e 104E (2015):
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(e Ten Years (2015):

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.)

o 204F (2025);
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(e Twenty years (2025):

Global survey and reconnaissance system and through-
ocean, building-interior, medical full-body-scan imaging
projects deployed and operational. Successful test of
HFGW-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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(BACKGROUND OF PROJECT)

HIGH-FREQUENCY GRAVITATIONAL WAVE PRESENTATION
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WHAT ARE GRAVITATIONAL WAVES?
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(Schematic of the Chongging University HFGW Detector)
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(The Chinese Approach will build upon the historic success of
detection of high-frequency relic gravitational waves and proceed
to generate and detect a very small amount of high-frequency
gravitational radiation — not enough for practical operational
applications such as global or local communications, or moving
large massive objects, or nuclear or other Physics; but a very
important proof of concept.)
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(High-frequency gravitational radiation may be a revolutionary
alternative to electromagnetic radiation and may surpass
electromagnetic radiation in its applicability and value to science
and Technology.)
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(PHASE 1)

B3 AR 047

(Precursor Component Analyses)
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(' Procure and test a detecting system of HFGWSs, the system
consists of fractal membranes and a Gaussian beam passing through
a static magnetic field (—~3T to 15T). Such detecting system is
developed cooperatively by the Chongqing University and relative

institutes. )

.
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(' The Chinese detector for the high-frequency relic GWs

(HFRGWsSs) in quintessential inflationary models (QIM) and some
string cosmology scenarios will be fabricated in which the
perturbative photon fluxes (PPFs) generated by such detector will be
measured. (Utilizing the analyses and design for such a detector
published in Li and Baker 2006.))
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(e Characterize the actual sensitivity of the detector to the 4.9 GHz

HFGW expected to be generated by the Magnetron-energized
piezoelectric FBARSs.)
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(o The frequency of the high-intensity Gaussian beam of the
detector must be resonated with the frequency of the HFGW -
generator's Magnetrons and the detector’s focus coincident with the
HFGW generator’s focal spot and the approach to accomplishing this
will be investigated.)
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(o Determine and test a method for energizing a large number of
Magnetrons at the same frequency and locked at the same phase.)
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(e  Procure from silicon fabrication foundries in Shanghai and test
several 4" diameter (or larger) FBAR wafers (6000 or more FBARs
may easily be fabricated on one wafer).)

RN 2R B RUEE RN RS B = 2R R 5 A Ay ATIU BB FERE S 22 5C
IR FE IR M IR IR OC R o

(e Analytically establish the influence of the size of r relative to Agw
on the generation of GWs and the accuracy of the quadrupole
equation.)

BB
(PHASE 2)
BEEPSES
(Apparatus Assembly)

o SEILMAN B AN BT B[R] 26

(e  Prove the phase lock or synchronization of two or more
Magnetrons)
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o Tt 2 B U A R S5 1R 2 IR s R 4

(¢  Fabricate two or more banks of FBARs energized by
Magnetrons)

.
SRR, Bt B U R P 2 S e R s o AR ]
BB E HIXUER R el B Fe AT . IR R Gu a0 g
A A Hh R S 3L g o I I s g A RO AR (AR SR 23 B A
Wil AT WLig 3¢, Baker, Woods and Li 2006)

(e  Construct a prototype, as shown below, having two clusters of
FBARs energized by Magnetrons that emulates a double-star system
or a rotating rod, but stationary. The centrifugal-force replaced by the
FBAR jerk. (Utilizing the analyses and design for such an apparatus
published in Baker, Woods and Li 2006.))
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(PHASE 3)
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(The HFGW Tests)
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N

(¢ Measurement of the HFRGWs amplitude or power flux.)

R T i B (QIMD AR L5 1 i (SCS) [ %

(o Determination of quintessential inflationary models (QIM) or
some string cosmology scenarios (SCS).)

o SIS AL A RIS | 08 AR AN T S A

(e Measurement of the laboratory generated HFGWs amplitude or
power flux.)

o MG 1B M RR AL O B AR o

(¢ Measurement of the HFGW polarization.)
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(e Determination of the influence of different material (between
generator and detector) on the aforementioned
quantities.)

o FIFH SR AFCI s o vH I e ml e 51 13224 o

(e Measurement of the possible gravitational-field modification
utilizing sensitive accelerometers.)

o VAN SIS G | TP RIS B A PERE, PR el L

(e Assess the effectiveness of the laboratory generator/detector
apparatus and suggest improvements and/or refinements.)

13
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(SUMMARY)

o X—HEHBRKFINHKISMEETE:
EHEHFR; PHEH, ERKF
Ta%E. w4+, £E, GRAVWAVGELLC.

(e World-class level of project participants including
Professor Fangyu Li, Chongqing University, China, and
Dr. Robert M. L. Baker, Jr., GRAVWAVE®LLC, USA.)

o

RFTXF mMT | RN AR B, BB, Tt
v AR WERSE R R ST A S R B B N AT BTRE MR 5T
(e Precursor to better understanding HFGW applications
to requirements in the areas of communications,
propulsion, imaging, Physics and Astronomy.)

()

KA BRI GX B EA A BRI BT R AR IR SE Y ELR

, B, KT R ZEBEIKE A MFSE
B, BABSHREAR, ERFAPRIRZEZMTEmN, LA
J 51 B B SE v K BT DA 50k PR XU

(e Use of proven technologies (absolutely no new or
unproven theories e.g., use of Einstein’s quadrupole
formalism ),brand new ideas, off-the-shelf or state-of-

the-art components, world-class scientists and
engineers, and a phased approach will reduce risk.)
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(“... Marconi didn’t envision the application of his EM
experiment to, for example, microwave ovens, television
or radar — so there may be yet to be envisioned
applications of the proposed GW experiment.”)
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(FOUNDATION SUPPORT :)

rp [ [ 5% H RSl 57 55 H 2003CB 716300

(National Basic Research Program of China under Grant No.2003 CB
716300,)
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(National Natural Science Foundation of China under Grant 10575140,)
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(Natural Science Foundation of Chongqging under Grant 8562,)
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(INSTITUTIONAL SUPPORT )
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(Chongging University,)
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(Chengdu Microwave Laboratory (CML))

BRI
(Hong Kong University of Science and Technology)
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(Transportation Sciences Corporation, California, USA.)
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Ha B SOk & — B HEORIR?

(What country will be the first to detect Gravitational Waves?)

1
(China)
At A
(Why:)

(B EBLAER D= MEMEELPFIR(LFGW)
AT H 40 #F2ZX2000Hz) BRSEEFEEESITEAE: Laser
T E LA BT BRLIGO 753 E HGE0600 A1kt 2 BELFGW
TRMZSAERRYN . BT B =M1 B S e s 1 0] 3, MR LEAth A 1154,
FH B = R AI 20 R) —IRLFGW SR B SR TS
Bl A R IER R EA DA . ToIXEED H ] et
TS AT I AT TR A2 BT D

(1) There exist at least three Low-Frequency Gravitational Wave
(LFGW) detection projects (40 Hz to 2000Hz) either completed and
operational or near operational: the Laser Interferometer Gravitational
Observatory or LIGO in the United States and the GEO600 and Virgo
LFGW detectors in Europe. All three of them have the problem of
background noise, which they are working on, and the lack of certainty of
when (or even if) a LFGW event in their frequency range will occur near
enough and powerful enough to be detected. None of these projects can
predict exactly when they will be successful.

(2) T XA 8 v RIS ARCR 25T 25 18] 1 (SN PE T (R0
B%) Laser T REBFFFER N EMRFIIMEIEE< 40
25— IR IFHLS W LEGWATE . LIGOM H 2463 K4
e uREIH BFHFE— el EREL
o 2 W0 P e 4T B T 5% A i 22015 4F
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(2) Because of this uncertainty plans are being made for a space-based
(less noisy environment) Laser Interferometer Space Antenna or LISA
having a much lower frequency range < 40 Hz and a much better chance for
LFGW detection. The LIGO Project has cost about half a billion dollars US
already and LISA will certainly cost more. The most optimistic estimate of
when LISA will be operational is 2015.

3) AR HLIB H 2 /D = AN m A B O TR (HFGW)

I H (T-JRFsR) DLJR 2 sla @ L st R - 4% 456 B Sl supe
rconductor;BE (INFNHIRYE, B RF]), 7t B (1A E KA,
e ) F0 3335 B A 5 2 43 B ML (A0 N — S5 = DT g e Fn— A
ALY IR RS, TE. BATE REBURARME—
—/NERNDELRFME EEPEENLS. XEHENBRER
AGertsenshteinE BN T, HERKILE, ZreE HBYHF
GWs, S Bt 5, A NPT EIFEAELE T AN & B X AR HhER
o AR NERE, WK, I AN E BTN ANEEEEL
B HEFFERE —BEHELORKIR!

(3) There exit at least three High-Frequency Gravitational Wave
(HFGW) projects (GHz frequencies) with prototypes either built or planned:
the coupled high-temperature superconductor chambers (INFN Genoa,
Italy), the microwave loop (Birmingham University, England) and the
coupling-system of semitransparent beam-splitters (involving a Gaussian
microwave beam and a static magnetic field) Chongging, China. Predicted
to be by far the most sensitive and the only one capable of actual detection is
the Chinese detector. This detector is based upon the fundamental
Gertsenshtein principal and is predicted, with great certainty, to be capable
of detecting relic HFGWs that, like the microwave relic background, is
known to exist at known amplitudes here on Earth. It is only necessary to
fabricate, test, and put this detector into operation in the next five years
for China to be the first to detect Gravitational Waves!

18
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(Will the Chinese HFGW detector and generator have practical
applications such as to Aerospace and Space Physics?)

!
(Yes!)
KAt A
(Why:)

(O)ZEZS (Al B AR N B B 8 35 (STATF), A B 36 [ 22 F &
IRV HE RiAE [RI Z5PF 58 DLE ZEMRATT 94T 30) JLANH R SCE A 3
T RT—ANET 2 EFHFGW AT I £ g6z F v 5]
B, XHERGSEBE T HHFGWsH < iz F7E 22 R R
IRy FIE 7B

(1) At the Space Technology Applications International Forum
(STAIF), sponsored by the American Institute of Physics (and published
after peer review in their Proceedings) several technical papers have been
presented concerning a space-based HFGW generation and detection system
utilizing the Chinese detector. Such a system would produce powerful
HFGWs and be utilized in space technology and Space Physics.

(2) HFGWsT] BEiz £ % EE WA M A R E,
T AN TR g 2 LFGWs . HFGWs,
R4 3 4 Landauf Lifshitz, B8R0 5 | 7737 (—Fh#r 2 [ #Edt
FB); LFGWsAft. HFGWsHX
NG S RIS TR Y5 (E B I e A ER);
LFGWs A. HFGWs THJRE#EFN T MR SAEZKF;
LFGWs Aft. HFGWs £ KHIEERNHSLFGWs
EL#2
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(2) HFGWs can carry broadband communications without the need
for fiber optic cable, microwave and satellite relays, etc.; LFGWSs cannot.
HFGWs, according to the famous Landau and Lifshitz, can affect the
gravitational field (a new space propulsion means); LFGWSs cannot. HFGWSs
have the promise of X-ray-like imaging through all material things (directly
through the oceans and the Earth); LFGWs do not. HFGWs can be
concentrated in order to affect matter at the nuclear level; LFGWSs cannot.
HFGWs are vastly superior in application as compared with LFGWs.

(3) B2, BFHERE LR HFGWs) A FArehrv Hig =
XRE, A, FHEHBES. FEOUREESLIKAEIXRepoch-
making FHf: —FEMEHE LK IRAEHIR!

(3) In general, High-Frequency Gravitational Waves (HFGWSs) have
the promise of revolutionary practical applications to science, technology,
and commerce. China can become the pioneer in this epoch-making
event: the first to generate and detect Gravitational Waves on Earth!

i)
(RESUMES)

Fangyu Z=

Dr o ZHAETE10H28 H, 1943 E.
fih R — 44 E AR AE YR IR T FE P LW TE K27, H E 1961
EH1965 4, M1978  EF1990 FE, ARV,
BIBERTEDHFIRIIEERKRE, TEMMAI990 F2(1991
b — LSRR K AE R B S Sternberg
RERLEEZRPELERELERE. Dr . FEEIEE,
VI, R K Ffrom1991 11994 4,
WeAEfr T RZRYEER T L 21996 F51998 T,
H B T Bl 2 B 2 55 KAE B R R AEH1A] 1998
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(Fangyu Li

Dr. Li was born on October 28, 1943. He was a student in the
Department of Physics at Northwestern Normal University, China from 1961
to 1965. From 1978 to 1990, he was a Lecturer, Associate Professor in the
Department of Physics at Chongqging University, China and from 1990 to
1991 he was a Visiting Scientist at the Gravitational Laboratory of the
Sternberg State Astronomical Institute of the Moscow University in Russia
and was an associate of the Head of the Gravitational Department,
Valentine Rudenko. Dr. Li was an Associate Professor, Department of
Physics, Chongging University from1991 to 1994, was appointed Head of
the Physics Department of the University from 1996 to 1998, and was
appointed Dean of the College of Science at Chongging University during
the period 1998 to 2000. From 1994 to date, he has been a Professor of
Physics at the University. Dr. Li is a member of the Council of the Chinese
Physics Society, member of the Council of the Chinese Gravitational and
Relativity Astrophysical Society, and a member of the World Laboratory.
His present research interests are in general relativity and gravitation,
theories of gravitational waves and gravitational radiation, interaction of
gravitational waves with electromagnetic fields, and classical and quantum
electrodynamics. Dr. Li has published more than fifty papers concerning
gravitational waves in internationally recognized scientific journals. )
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J+ HHIT| X E £ astrodynamics

X SR AN X F T RIS/ 4 Astrodynamics (1960) 5Maud W .
Makemson FlAstrodynamics: L FF15C3E K Topics (1969) .
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FERFIAH B2 T AN EMEXR S ELEGHA. WiEFEN:
Ji#%EM . drrobertbaker . com

(Robert M. L. Baker Jr.,

Dr. Baker earned a bachelor's degree in Physics at UCLA with highest
honors (summa cum laude — first in his class) was elected to Phi Beta
Kappa, earned a master's degree in Physics and a Ph.D. in Engineering at
UCLA. Dr. Baker was on the faculty of the Department of Astronomy at
UCLA from 1959 to 1963 and the Department of Engineering and Applied
Science at UCLA from 1963 to 1971 as a Lecturer and Assistant Professor.
He was the head of the Lockheed’s Astrodynamics Research Center in Bel
Air, California and in 1964 joined Computer Sciences Corporation as the
Associate Manager for Mathematical Analysis. In 1980 he was elected
President of West Coast University, an accredited university for the adult
learner now operating under the auspices of American Career College in Los
Angeles. After retiring from West Coast University in 1997 as President and
Professor of Engineering, Dr. Baker became the Senior Consultant for
Transportation Sciences Corporation and GRAVWAVE® LLC. He won the
UCLA Physics Prize, was recipient of the Dirk Brouwer Award for
outstanding contributions in astrodynamics and orbital mechanics, Is a
Fellow of the American Association for the Advancement of Science and was
a recipient of the Outstanding Man of the Year Junior Chamber of
Commerce award in 1965 presented to him by Ronald Reagan. Dr. Baker
was Vice Chair person of the first International Gravitational Wave
Conference at the MITRE Corporation in 2003, Honored Professor
Chongging University, China 2004, and was the author of several textbooks
and over one hundred company reports, symposium papers, and journal
articles in the area of astrodynamics and celestial mechanics including An
Introduction to Astrodynamics (1960) with Maud W. Makemson and
Astrodynamics: Applications and Advanced Topics (1969). Dr. Baker has
been interested in the dynamics of gravitational fields since the 1950’s and
gravitational-wave research since the early 1960°s and holds five patents in
the area of gravitational-wave generation. Please also see:
www.drrobertbaker.com.)
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