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MNop 3rmpgoin HaHoTexHonorumyeckoro o6uiectesa Poccum (HOP) npu copeicTtBuM Poccuidckom
akagemMumm Hayk u AkagemMum Hayk Pecny6aukm TatapctaH 14 uioHsa 2018 roga B KasaHu npouen

Ha\/‘-IHO'TEXHM‘-IECKVIﬁ CeéMUHap "Co3paHne KOMMAKTHOro I'IaSEpHO'VIHTqu)epOMETpM‘-IECKOI'O
KoMnieKkCa Ha npuHuyune rpaBUTauUMOHHO-UHAYUUPOBAHHOIro casura 4YactoTbl I'EHepaLI,VIVI".
MHuumaTtopamMu npoBefeHUss U OCHOBHbIM A0KAaAYMKOM CTaZIM  YYAaCTHUKU BpPEMEeHHOro

TBOpYeckoro Konnektusa (BTK), cospaHHoro nop, pykosogctsom B.M.Maenoea B 2014 roay. BTK
cTan npoposKaTesneM Hay4HbIX U NPUKAAAHbIX pa6oT, npoBoaMMbIX B KasaHu HLL FBU "AynkbiH".
PykoBoaun pa6oToi ceMmMHapa npegcegaresib NpOorpaMMHOro komuTeTta, akagemuk PAH C.H.baraes
(MHCcTUTYT NasepHoii pusukm CO PAH).

Under the aegis of the Nanotechnological Society of Russia (NSR) with the assistance of the
Russian Academy of Sciences and the Academy of Sciences of the Republic of Tatarstan, a
scientific and technical seminar "Creation of a compact laser-interferometric complex based
on the principle of gravitationally induced frequency shift" was held in Kazan on June 14, 2018.
The initiators of the seminar and keynote speakers were the participants of the temporary
creative team (TCT), created in 2014 under the leadership of B.Pavlov. TCT has become a
continuer of scientific and applied research, conducted in Kazan by the scientific center
of gravity-wave research Dulkyn. The work of the seminar was led by the chairman of the
program committee, academician of the Russian Academy of Sciences S.N.Bagaev (Institute

of Laser Physics, SB RAS).

e/IpI0 CEMHHAPA SIBJSIIOCh PACCMOTPEHUE COB-

pPeMeHHBIX HayUHBIX, TEXHOJOTHYECKUX U TeX-

HUYEeCKUX OCHOB QYHAAMEHTA/lbHBIX U MPHU-
KJIAHBIX HUCCIeI0OBAHUH B chepe TPaBUTALMOHHOMN
¢u3uku. B paMKax ceMHUHapa OBIIN NIPefCTaBIeHE
ISTh IJIEHAPHBIX JOK/NIazfoB: "O KOHIeIIUU COo3/a-
HHUSI KOMIIAaKTHOTO JIa3epHO-UHTepbepoMeTpHUUe-
ckoro Komiiekca" (B.II.I1aBnoB); "TeopeTHuyecKkue
OCHOBBI OTK/IMKA MaTepHaIbHBIX CPef Ha BapUAaLlUHU
rpaBuTanuoHHoro mons" (P.A.Jlaumes); "JlazepHo-
nHTepdepoMeTpUUYECKHUN KOMIIIeKC "lynkbH-1" U
TeCTUPOBAaHHUE SN HIITEHOBCKOrO IPHUHIIUIIA SKBUBA-
neHTHOCTH" (A.®.CROYMIIOB); "M3MepeHUe IPaBUTALU-
OHHOTO ITOTEeHI[MaJIa C [IOMOII[BIO0 Ia3ePHOM CUCTEMBI Ha
OCHOBe CTabUIM3aI[UU CPeIHEM, IePUOANYeCKU U3Me-
HsoIelN YacToTsl nasepa” (ILU.UnbuH); "O BO3MOKHO-
CTH HCIIOJIb30BAaHH A KBAHTOBOIO METOMA OTIIeYaTKOB
Y CAMOKOHTPOTHPYeMBIX U3MEPEeHHUN IIPU CO3AAHUU
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Nna3epHO-UHTepdepoMeTPHUUECKOTO KOMIITeKca"
(C.H.AHIpuaHOB).

B ceMuHape NpUHSIH y4acThe bonee 50 mpencTa-
BHUTeJIeH Be[yI[UX HayuHO-06pa3oBaTe/bHBIX LIEHTPOB
Poccurickon Pemepanuu u Pecniybnuku TaTapcTaH,
B TOM 4HKcJe MHCTUTYTa nasepHon ¢usuku CO PAH,
focymapCTBEHHOI0O aCTPOHOMHYECKOT0 MHCTUTYTa
vMeHH I1.K.IItepubepra MI'Y uMeHH M.B.JIoMOHOCOBa,
HHcTHTyTa 06mel ¢usnku PAH, AKaZeMHUH HayK
Pecriybnuku Tatapcras, HITIO TUIIO, A®LIPII v psix opy-
TUX, B TOM 4YHCJIe 19 JOKTOPOB HayK U 8 KaHAHATOB
HayK.

Pepakuus "HAHOUHIYCTPUU" obpaTuiace K mpep-
ceflaTesIl0 OPraHM3allMOHHOTO KOMUTETa CeMHUHapa,
pyxoBoxuTenio BTK "T'paButariponHas dusuka’ boprcy
[Netposuuy I1aB/IoBY C IpeaIOKeHHEeM PacCKa3aTh O IIPO-
eKTe HaJi KOTOpPsIM paboTaeT BTK, COITPOBOMB HHTEPBBIO
1oA60pKOM MHEHHH Y4aCTHUKOB CEMUHAPA.
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Bopuc IleTpoBuY, B Bamem mokiaze 6b11a mpeacTas-
JleHa KOHUeILIMS HHHOBAaIlHOHHOI'O IPOeKTa 10 Co3/1a-
HHIO KOMITAKTHOT0 JIa3epPHO-HHTepdepoMeTPHYeCKOro
KOMIIJIEKCa. YTO MOKET JaTh €ro peajar3anus st poc-
CHFICKOM HayKH H CTPaHBbI B LIe/IOM?

Yske B 6rrkariiem 6yaymeM H3ydeHre GU3UUeCcKOH Ipa-
BUTALMU U HUCIIONb30BaHUe [10/1yUeHHBIX HayUHO-TeX-
HUYeCKHX Pe3y/IbTaToB OyneT BeAyIM HallpaBleHHeM
MHPOBOH GyHIAMeHTaTbHON U IPUK/IAJIHON HayK, YTO
IpefonpesiesieHo BceobbeMIIIoNmer pr3niecKoi IIpHU-
POIOK T'PaBUTALMHU, KOTOPAsl IPOHHM3bIBaeT BCIO BCe-
NeHHYy10, opMHUPYeT U obecrieurBaeT B3aUMOZEHCTBLE
SKUBOM U HesKUBOM ITPUPOJIBL.

[IpennoxkeHHbn BTK "TpaBuTanuonHas ¢usmka’
MHHOBAI[MOHHBIN NPoeKT "Co3JaHHe KOMIIAKTHOTO
na3epHO-UHTepdepoMeTpHuUeckoro Komruiekca (KJIHMK)
Ha NPUHLIKIIE TPAaBUTALUOHHO-UHAYLUPOBAHHOIO
CIBUTA YaCTOTHI FeHePaL[UH [I03BOJISET IPOBOAUTD QyH-
JaMeHTa/IbHbIe UCCIe[JOBAaHNS B Pa3HBIX HaIIPAaB/IeHHU X
rPaBUTALIMOHHON QH3UKH, CO34aBaTh HAa UX OCHOBe
MeTO/Ibl ¥ TeXHOJIOTHH C ITOC/IeIy0Iel HX KOHBepCHeHr
B MHTepecax Pa3sBUTHS HAyKOeMKOM SKOHOMUKH. B gact-
HocTH, KJIMK MOKeT MpUMeHSAThCS IJISI UCC/IeJOBAHU I
NPOCTPaHCTBEHHBIX U BpeMeHHBIX BapUallMH I'PaBU-
TaLIMOHHOIO I10/1s1, leTeKTUPOBAHHUSI PABUTALIIOHHBIX
BOJIH, TeCTHPOBAHUS OCHOB 0011lel1 TeOPUH OTHOCHTE/Ib-
HOCTH Y QJIETePHAaTHBHBIX TEOPHI [PAaBUTALIMH, a TAKKe
CO3/IaHHS TPABUMETPHUYECKHX IIPHOOPOB HOBOT'O ITOKO-
JNIeHH s /7151 33/1a4, KOTOPble PaHbllle peaTh 6b710 HeBO3-
MO>XKHO MJIH KparHe 3aTPyAHUTEIBHO.

Peanusyemble Ha ocHoBe KJIMK TeXHOJOTHH I103BO-
74T Ha Halll B3I/I4/, pellaTh CJleflyIolKe aKTyaabHble

b.M.Masnos, 3acayxeHHbll 3KOHOMUCM Pocculickod
®edepayuu u Pecnybauku TamapcmaH, lMouyemHbil mawu-
Hocmpoumeab Pocculickoli ®edepayuu, suuye-npe3udeHm
HaHomexHonozu4yeckozo obu,ecmaa Poccuu, npogeccop
KHUTY-KAW um. A.H.Tynonesa

B.P.Pavlov, Honored economist of Russian Federation and
Republic of Tatarstan, Honored mechanical engineer of Russian
Federation, Vice-President of Nanotechnological Society of Russia,
Professor of KNRTU-KAI

he purpose of the seminar

was to examine the mod-

ern scientific and techni-
cal foundations of fundamental
and applied research in the field
of gravitational physics. Within
the framework of the seminar five
plenary reports were presented:
"On the concept of creating a com-
pact laser-interferometric com-
plex" (B.P.Pavlov); "Theoretical
basis of the response of material
media to variations in the gravita-
tional field" (R.A.Daishev); "Laser-
interferometric complex Dulkyn-1
and testing of Einstein’s equiva-
lence principle” (A.F.Skochilov);

"Measurement of the gravitational
potential by means of a laser sys-
tem based on the stabilization of
an average, periodically changing
laser frequency” (C.I.Ilyin); "On
the possibility of using the quan-
tum imprints and self-controlled
measurements when creating a
laser-interferometric complex”
(S.N.Andrianov).

More than 50 representatives of
leading scientific and educational
centers of the Russian Federation
and the Republic of Tatarstan took
part in the seminar, including the
Institute of Laser Physics of the SB
RAS, the Sternberg Astronomical

Institute of MSU, Prokhorov
General Physics Institute of the
RAS, the Academy of Sciences of
the Republic of Tatarstan, State
Institute of Applied Optics and a
number of others, including 19 doc-
tors of science and 8 PhDs.

The editorial staff of the
NANOINDUSTRY journal addressed
the chairman of the organizing
committee of the seminar and the
head of the Gravity Physics TCT
Boris Pavlov with a proposal to
explain about the project the TCT
is working on, adding to the inter-
view the opinions of the seminar
participants.
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CB800HAs cMema UHHOB8AULOHHO20 Cmpdmezu4ecko2o npoekma “Co3daHue MHO20(YHKULUOHAAbHO20 KOMNAEKCA HA NPUHUUNAX 2pasuma-
UUOHHOU u3UKU 0181 KOCMUYecKux uccredosaHull’”
Consolidated estimates of the innovative strategic project "Creation of a multifunctional complex based on the principles of
gravitational physics for space research”

Homep
3Tana

Number
of stage

CocTtaB pa6bot
List of works

Co3faHMe KOMNAKTHOTO /1a3epHO-MHTEPHEPOMETPUYECKOro KoMmmiekca (JINK) ¢ 4yBCTBUTENbHOCTbIO
A0107-1078
Creation of a compact laser-interferometric complex (LIC) with sensitivity up to 107>-1078

(@V/VIVER
MJIH.pY6.
Amount,

million rub.

130-150

Co3faHue rpaBMMeTpuyeckmx NpnbopoB Ha ocHoBe JINK a5 n3mepeHuns Kak nepBbIX, Tak U BbICLINX
NPOU3BOAHbIX (FOPU3OHTANbHbIX M BEPTUKA/IbHBLIX) FPAaBUTALMOHHOIO NOTEHLNANG, UX BDEMEHHbIX
M NPOCTPAHCTBEHHbIX BapuaLmm

Creation of gravimetric instruments based on LIC for measuring both the first and higher derivatives
(horizontal and vertical) of the gravitational potential, their temporal and spatial variations

450-500

Co3aaHune onbITHOrO MPOM3BOACTBA FPAaBUMETpUYECKMX MPUBOPOB Ha ocHoBe JTNK
Creation of pilot production of gravimetric instruments based on LIC

19000-20000

Co3paHune rpaBUMeTpUYecKon ceTu (He MeHee 10 NyHKTOB, 060pyA0BaHHLIX MpUBopamMu Cerncmo-,
rpaBu- 1 MarHMTOpa3BeAKW) A8 OLLEHKM NPUPOAHBIX PECYyPCOB 3a cYeT Noy4aeMon MHbopMaLmnm

0 rpaBMUTaLMOHHOM NMOTEHLMA/E U €r0 MPOU3BOAHbIX, @ TAKXE MIOTHOCTU Y AMHAMWKM NOPOA,
NOACTMNAIOLLMX MOBEPXHOCTb 3eMAN U APYTUX NAAHeT

Creation of a gravimetric network (no less than 10 stations equipped with seismic, gravity and magnetic
exploring devices) for the estimation of natural resources using the obtained information on the gravi-
tational potential and its derivatives, as well as on the density and dynamics of rocks underlying the
surface of the Earth and other planets

6500-7000

Co3paHne NHTerpypoBaHHOWM KOMMIEKCHOW cncTeMbl cbopa 1 oueHKku nHdopmaunn. PaspaboTka
TEopeTnYeckmx MoLenemn N Nx sKkCneprMeHTanbHas MPoBepKa, YTO MO3BOAUT CYAUTb O COCTOSIHUM
nMTocdepbl U OLLEHMBATb BEPOSITHOCTb KaTacTpOPUHECKNX BbIBPOCOB SHEPTUU

Creation of an integrated complex information system. The development of theoretical models and
their experimental verification, which will allow to judge the state of the lithosphere and to assess the
probability of catastrophic energy releases

9500-10000

Co3paHune cnMcTeMbl KOCMUYECKOr0 MOHNUTOPUHIA FPaBUTALMOHHOMO MOTEHLMANa OKOTI03EMHOO
NMpOCTPaHCTBA
Creation of a space monitoring system for the gravitational potential of near-Earth space

235000—
250000

Co3paHune B METPO/IOT MM CeLnanbHbIX 3TaSIOHOB M MPOBEPOYHbIX CXeM AJ1S cepTUdUKaLMN CPeACTB
n3MepeHun B chepe rpaBUTaLMOHHON GU3NKK

Creation of special metrological standards and verification schemes for certification of measuring
instruments in the field of gravitational physics

130-150

Co3ZaHue rpaBUTaLLMOHHOIO AeTEKTOPA A5t PErMCTPALLIMN BbICOKO- M HU3KOYACTOTHbIX
rPaBUTALMOHHbIX BOJIH, MPOBEAEHMS UCCIe[0BaHNI BO3MOXHOW aHM30TPOMNMUM NPOCTPAHCTBA-
BPEMEHW N MPOBEPKMN BO3MOXHOI0 HAPYLUEHWS NMPUHLLMNA SKBMBANEHTHOCTMU

Creation of a gravimetric detector for recording high- and low-frequency gravitational waves, conduct-
ing studies of possible space-time anisotropy, and verifying a possible violation of the equivalence
principle

1300-1500

ntoro
Total

272010—
289300

IJ1s1 MEPOBOH U POCCHUICKOM HayKU QyHAaMeHTaIbHbIe

Y IPUKJIa/IHbIe 33/]a4H:

* H3MepSTh FOPU30HTA/IbHBIE IPOHU3BOAHEIE I'Pa-
BUTALIMOHHOIO MOTeHIIHMaJla, a TaKxXe BBICIINeE

IIpPOHU3BOAHDBIE (FOPI/IBOHTaHLHble H BEepTHKaAJIb-
HbIe) TPaBHUTALMOHHOTO IIOTeHLIMA/Ia KOCMHUYe-
CKHX 06'b€KTOB, HX BpeMeHHbIe U ITPOCTPAHCTBEH"
Hble BapHUaALlU U]
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* OCYIIeCTBJISATh [PAaBUMeTPHUYECKYIO OLIeHKY IIPHUPOJ-
HBIX PECYPCOB Ha OCHOBE paHee HefIoCTYITHOM HHOOP-
MallMH O TPaBUTALIMOHHOM IIOTEHIIHaJIe U eT0 IIPOr3-
BOMHBIX, YTO IIO3BOJIUT CYAUTh O IIJIOTHOCTH K JHUHA-
MHKe [OACTHJIAIOMIKX II0POJ Ha II0OBEePXHOCTb 3eMJIU
U IPYTUX [JIAHET;

* CO3MaBaTh B Ile/sX KOCMHUYeCKOM HaBHUTALIUU IIPO-
CTpaHCTBeHHBbIe KapThl IPAaBUTALIMOHHOIO [IOT@HIIHU-
ana HebeCHBIX 00BEKTOB ¥ KOCMHUYECKOT0 IIPOCTPaH-
CTBa U II0JIYYaTh JOIIOJIHHUTEIBHYI0 HHPOPMALIHIO O
[I0JIOKEHU M 0ObEKTOB;

* OCYILIECTBIATH MOHUTOPHUHTI COCTOSHU S TUTOCHEPHI,
YTO II03BOJIUT OLIEHUBATh BePOSITHOCTh KaTaCTPOPU-
YeCKUX BBIOPOCOB SHEPrUy;

* CO03[aTh B METPOJIOTHH CIIeL|Ha/IbHBIL 3TAJI0OH U [I0Be-
POYHYIO CXeMY 151 CPe[ICTB U3MePeHUH OTHOCHUTE/Ib
HOM AH3eKTPHUYeCKON IMPOHUIAeMOCTH KXUAKHUX,
TBEPJBIX 1 ra3000pa3HBIX JUIEKTPUKOB B JHUAIIA30He
yacToT Bbille 10 I'T1], KOTOPBIH CerofHs He obecrieue”
rOCyIapCTBeHHBIMHU II0BePOYHBIMHU CXeMaMU;

* OCYWIeCTBHUTb B I'PaBUTALIMOHHON aCTPOHOMHUU
PerucTpanuio BEICOKO- U HH3KOYACTOTHBIX BBICO-
KOAMIIJIMTYAHBIX TPAaBUTALMOHHEIX BOJIH, IIPO-
BeCTU HCCIe0BaHME BO3MOKHON aHHU30TPOIIUU
IIPOCTPAHCTBA-BpeMeHHU.

[IpoBemeHHbIe TeOPeTHYECKHE U SKCIIePHMeHTaIbHbIe
paboTel cGOpMEPOBATIH OCHOBY [JIS CO3IAHUS IeTeKTOpa,
KOTOPBIH IT03BOJIUT OOHAPY>KHUTh BO3MOKHBIE HAaPyIIeHHU S
NPUHIIUIIA S5KBUBaJIeHTHOCTH JHHIITEHHA.

Kpome Toro, KaK BHLe-IpPe3sHIEHT
HaHoTexHonoruveckoro obmiectsa Poccuu, obpamaro
Ballle BHUMaHUe Ha TO, YTO JAaHHBIM KOMIIJIEKC MOXKHO

Jleyxpe3zoHamopHas nazepHas cucmema: 1 - He-Ne-mpyéka;
2 - ¢aszosbill Modyasmop; 3 - ceemodeaumenpHas NAACMUH-
Ka: 4 - He-Ne/CH4-nasep; 5, 6 - pomodemekmopsi; 7 = 6A0K
¢pazosoli agmonodcmpoliku 4acmomsl; 8 — 6A0K 06pabomku
CU2HAno08; 9 — cucmema nopozosol NOOCMpPOUKU 4acmombl;
RI-RG6 - 3epkana; P1, P2 — nonsipusauUuoHHble npu3mal

Two-resonator laser system: 1 - He-Ne-tube; 2 - phase modula-
tor; 3 - beam splitter: 4 - He-Ne/CH4-laser; 5, 6 - photodetectors;
7 - phase locked loop; 8 - signal processing unit; 9 - frequency
thresholding system; R1-RG — mirrors; P1, P2 - polarization prisms

Mr. Pavlov, you have presented
the concept of an innovative proj-
ect to create a compact laser-
interferometric complex. What
can its implementation provide
for Russian science and the coun-
try as a whole?

In the future, the study of physical
gravity and the use of obtained sci-
entific and technical results will
become the leading area in the
world fundamental and applied
sciences, which is predetermined
by the all-encompassing physical
nature of gravity, which permeates
the entire universe, forms and pro-
vides interaction of animate and
inanimate nature.

The innovative project "Creation
of a compact laser-interferometric
complex (CLIC) based on the prin-
ciple of gravitationally induced
frequency shift " proposed by the
Gravity Physics TCT allows funda-
mental research in various areas
of gravitational physics, the use
of developed methods for specific
process solutions and their con-
version in the interests of other
industries. In particular, the com-
plex can be used to investigate spa-
tial and temporal variations of the
gravitational field, to detect grav-
ity waves, to test the foundations
of general relativity and alterna-
tive theories of gravity, and to

create new-generation gravimet-
ric devices for tasks that previ-
ously could not be solved or were
extremely difficult.

Technologies implemented on
the basis of CLIC will allow solving
the following fundamental and
applied problems:
 to measure horizontal deriva-

tives of the gravitational poten-

tial, as well as higher derivatives

(horizontal and vertical) of the

gravitational potential of space

objects, their temporal and spa-
tial variations;

* tocarry outa gravimetric assess-
ment of natural resources on
the basis of information on the

Vor.11 No. 5 (84) 2018 NANO INDUSTRY
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KCTIONb30BaTh [1JI1s1 KOHTPOJIS MIOJIOKEHU T 06beKTOB TP
MO3UI[MOHHUPOBAHUU HAHOCTPYKTYP U HAHO3/IeMEHTOB B
TeXHOJIOITUeCKOM ITpoIiecce X COOPKH 1 U3TOTOBJIEHHS,
OUATHOCTUKHU HAaHOCTPYKTYPHBIX H3MeHEeHHH B MaTe-
pHaax HOBOIO ITOKOJIEHH ], a TAKKe IIPOBeJleH s Hay4-
HBIX HCCIe[JOBAaHUM B 0671acTH QU3UKU MaTepHasloB U
HaHOTEXHOJIOTHH.

B 1enoM, MOKJIAABl KM BBICTYIIEHUS YUaCTHHKOB
CeMHHapa I03BOJIM/IHU [10Ka3aTh aKTYyalbHOCTD U 3HA-
YHUMOCTb PAaBUTALIMOHHON QU3NKHU B COBPeMEHHOM
HayKe, o6CyAHUTh II0JyueHHble pe3yabTaThl M0 3KCIIe-
PHMeHTa/IbHOK IIpOBepKe psifia MOJI0KeHU I B IPaBU-
TaLlMOHHOM U Na3epPHON QH3HKe, a TAKKe B CMeKHBIX
00/1aCTAX TeOpeTUUeCKOHN M MaTeMaTH4eCKol QpU3UKH.
MaTtepuanbl Hay4yHO-TeXHHUUYeCKOro CeMHHapa B MO/~
HOM 06beMe ITpe/ICTaB/IeHBI B [IeYaTHHIX U3JAHUSIX U UX
VMHTepHeT-BepCHSIX.

W3 KOHLIEITIIHH BUIHO, YTO B OCHOBE HHHOBAI[HOHHOI'O
MPOEKTa JIeKaT Jla3epHble TeXHO/IOTHH. KakoBa HX CyTh
H KaKHX pe3y/IbTaTOB OHH MO3BOJISIOT JOCTHYB?

JencTBUTeNBHO, B ocHOBe KJIKMK 1e5kaT J1a3epHble TeXHO-
JIOTHH, CO3JaHHbIe B PAMKAaX ITpoeKTa "[lyJIKbIH", B TOM
YHCle IeTeKTOP, COCTOSIIIUM 13 He3aBUCHMBIX KOMITaK-
THBIX JIa3epHBIX CUCTeM, KOTOPbIe IIOCTPOeHBL B paMKax
OJLHOM KOHIIEIIINH, HO B PA3HBIX BAPHAHTAX (C TPeX- U
S TUYTONBHON KOHQUTIYpaLiier pe30HaTOPOB, C FeHepa-
IIMeH CTOSUMX U berymux BomH). Kaskiast aHTeHHa -
3TO [IByXpe30HaTOpHasl (C HeSKBUBAJIEHTHON reoMeTpUer
pe3oHaTopoB) n1a3zepHas cucreMa ([JIC) c obmuMH, kect-
KO CBSI3aHHBIMHU Ha eJUHOM OCHOBAaHHHU 3epKajlaMU U
AKTHUBHOM CpeJok, obecrieunBaroIer reHepalitio B pe3o-

HaTOpaXx ONTHYeCKOro U3/Iy4eHHUsI IIPK B3aMHO OPTOro-
Ha/IbHBIX JINHEHHBIX MO/ PU3aLHsX.

COBOKYITHOCTb BCeX TeXHOJIOTHH, B TOM YHC/Ie 1a3ep-
HBIX, IIO3BOJIMJIM CO3[aTh [JeTeKTOp I1epBOro ypOoBHA
"IynksIH-1", HA KOTOPOM BIIEPBBIe B HAIIeE CTPaHe IIPo-
BeJleH MHOIOMeCSYHBIH 9KCIIePUMeHT "JIyHHBIN TecT
II03BOJIMBIIHUI JOCTUTHYTh UyBCTBUTENBHOCTH 10712 -
8-10° B guana3sone 9acTot 10~ - 1 ' ¥ KOTOPBIH [1s1 JAH-
HOTO iMala30Ha MHPPAHU3KHUX YACTOT SIB/ISIeTCS eJUH-
CTBEHHBIM B MM e ([0 3aI1yCKa MeKIyHaPOAHOI0 KOCMH-
Yyeckoro ImpoexTa LISA).

IKCIIepUMeHT "JIyHHBIN TeCT" I103BOJIK/I IIPOBEPUTh
IPUHIIUII SKBUBAJIEHTHOCTH JMHIITEeMHA B YaCTH YHU-
BEpCaJbHOCTH 3aKOHA TPAaBUTALMOHHOrO "KpacHoro"
CMellleHHU S [J1S1 YaCOB Pa3sHOM QHU3MYeCKOM IPHPOJIEL
Ha ypoBHe 0,9% , 9TO IIOUTH B/IBOE Y/IyUILIHJIO IIPEKHee
MHpOBoe focTuskeHHe (1,7% — CILIA, 1983r.), a TaksKe I10OJ-
TBEepPIUTb IIPaBHUJIBHOCTD KOHIIEIILINH II0CTPOEHHU S IeTeK-
Topa "JlyKbIH-1" M HCIIONIb30BaHHUE B pacydeTe 3/1aCTOAH-
HaMHYeCKOro OTKJIMKa rogxona JK.MoxkeHa, COOTBeT-
CTBYIOIIEro 3HaUeHHI0 GeHOMEeHOIOTMUeCcKoro rnapame-
Tpa§ =1, B OTIMYHe OT aJIBTe€PHATUBHOIO Iofixofa JIK.
Bebepa (§ = 0), TOCKOMBKY 3KCIIEPHMEHTAIBHOE 3HAUEHHE,
IoJIyuyeHHOe IIPU [IpoBepKe IIPUHIKIIA S3KBUBAT€HTHO-
CTH, cocTaBuio §= 1+ 0,009.

BaskHerIITasi HAyYHO-TeXHOJIOTMuecKas 3a/laua, pera-
emasd B nnpoekTe KJIMK - moBbIIIeHHEe OTHOLIEHH S CUI-
Has K myMy. CeromgHs, OCHOBHBIM CII0COBOM yiyuIe-
HUSI 3TO XapaKTePUCTUKH SIBJISETCS] HAKOILIEHHe CUT-
HAaJIOB Ha IJIMTeJIBHOM HHTepBaJjle BpeMeHH, YTO CO3/1aeT
mpobyieMbl, CBSI3aHHBIE C IPHEMOM I'PaBUTAL[HOHHBIX
CUT'HAJIOB B PeaJibHOM MacliTabe BpeMeHHU. B mensx

gravitational potential and its
derivatives, which will allow us
to assess the density and dynam-
ics of underlying rocks on the
surface of the Earth and other
planets;

 to create spatial maps of the
gravitational potential of celes-
tial objects and outer space for
space navigation purposes and
to obtain additional information
on the position of objects;

« to monitor the state of the lith-
osphere, which will allow us to
assess the probability of cata-
strophic energy releases;

 to create a special standard in
metrology and a verification

circuit for measuring the rel-

ative permittivity of liquid,

solid and gaseous dielectrics
in the frequency range above

10 GHz, which is not yet pro-

vided with state verification

schemes;

e to carry out registration of
high- and low-frequency high-
amplitude gravitational waves
in gravitational astronomy, to
study the possible anisotropy of
space-time.

The theoretical and experimen-
tal work done will create the basis
for creating a detector that will
detect a violation of the Einstein
equivalence principle.
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In addition, as vice-president of
the Nanotechnological Society of
Russia, I would like to draw your
attention to the fact that this com-
plex can be used to monitor the
position of objects when position-
ing nanostructures and nano-
elements in the process of their
assembly and manufacturing, to
diagnose nanostructural changes
in new generation materials, to
conduct scientific research in the
field of physics of materials and
nanotechnologies.

Taking into account the impor-
tance of the problems, the pro-
gram of the seminar included
reports and discussions on the
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experimental verification of the
theory of gravitation, the latest
achievements in gravitational and
laser physics, as well as in related
fields of theoretical and mathemat-
ical physics. Materials of the semi-
nar are fully presented in printed
publications and their Internet
versions.

From the concept it is clear that
the innovative project is based on
laser technology. What is their
essence and what results can they
achieve?

Indeed, CLIC is based on laser
technologies created within the
framework of the Dulkyn project,

including a detector consisting of
independent compact laser sys-
tems that are built within the
same concept, but in different ver-
sions with a three- or pentago-
nal configuration of resonators,
with generation of standing or
traveling waves. Each antenna is
a two-resonator (with nonequiva-
lent resonator geometry) laser sys-
tem (TLS) with common mirrors
fixed on a single base and an active
medium that ensures the genera-
tion of optical radiation in resona-
tors with mutually orthogonal lin-
ear polarizations.

The combination of all technolo-
gies, including laser, allowed the

creation of the first level detec-
tor Dulkyn-1, with the help of
which for the first time in Russia
a multi-month experiment Lunar
test was carried out that made it
possible to achieve a sensitivity of
1012-8 - 1016 in the frequency range
10°-1 Hz. Prior to the launch of the
international space project eLISA
(Evolved Laser Interferometer Space
Antenna), it is the only detector in
the world for this range of infra-
low frequencies.

The Lunar test made it possible
to test the Einstein equivalence
principle with respect to the uni-
versality of the law of gravitational
redshift for watches of different
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BTK "FpasumauuoHHas ¢u3uka” u y4acmHuku CemuHad-
pa. Cneda Hanpaso: [auwes P.A.(BTK), MabuH IN. (BTK),
AHdpetok [1.C. (HOP), MgawxuH M.1. (MO® PAH); MNaenos B.11.
(BTK); bazaes C.H. (PAH); N8aHos B.M. (AO "HIMO rmno”);
Kanaues A.A. (KOTU KasHL PAH); lesun C.®. (MU3N);
AHOpuaHos C.H. (BTK); Ckouunos A.®. (BTK); Kosbipes C.M. (BTK)
Gravity Physics TCT and participants of seminar. From left to
right: Daishev R.A. (TCT), llyin G.I. (TCT), Andreyuk D.S. (NSR),
Ivashkin P.I. (Prokhorov General Physics Institute); Pavlov B.P.
(TCT); Bagaev S.N. (RAS); lvanov V.P. (State Institute of Applied
Optics); Kalachev A.A. (ZPhTl); Levin S.F. (Moscow Institute
of Expertise and Testing); Andrianov S.N. (TCT); Skochilov A.F.
(TCT); KozyrevS.M. (TCT)

3ddeKTUBHOM 60PHOLI ¢ PIHKKep-IIYMaMH B IIPOEKTe
KJIMK mprMeHseTcst MOLYISILIMOHHBIH CII0cob IpueMa
HM3KOYaCTOTHBIX CUTHAJIOB. IIpy 3TOM, T0/Ie3HBIM HU3-
KOYaCTOTHBIM CUTHAJI IEPEHOCUTCS Ha 9acTOTY, KOTO-
pas HAMHOIO IIPeBOCXOAUT BBHICLIYIO YAaCTOTy UHGOP-
MaIMOHHOT0 CUIHasa. Takke A1 pelleHUs 1pob1eMbl
GIHUKKep-IIYMOB B JIa3ePHBIX IeTeKTOpaxX MBI byneM
HCII0/Ib30BaTh MeTOJ Ipeobpa3oBaHUS OJHOYACTOT-
HOTO JIa3ePHOT0 HU3/1y4eHHs B ABYX4YaCTOTHOE (MeTOf
HMnprHa - Mopo30Ba).

IIpencTaB/ieHHBbIe HA CeMHHape JOK/IaJbl OTPaskaloT
Hay4YHO-IpaKTHYeCKHe PaboThl, MPOBOgHMBEIE B
Kasanu. ByayT ik y4acTBOBaTh B peanusanuu KJIMK
MapTHePHI U3 JPyTHX PETHOHOB Poccuu?

OpHa 13 IMIaBHBIX 1ie/ler CeMHUHapa ~ IIPUBJIedeHue KOJl-
JIeT U3 IPYTUX OTeueCTBeHHBIX U 3apyOe>KHBIX HayUHBIX
LIEHTPOB K COTPYAHUYECTBY B paMKax cosfgaHus KJIHK.
CeroziHsi B paboueM IOPpsiike MBI Pa3BHBaeM B3aUMOJIeH-
CTBHe C POCCUMCKHUMHU U 3apyOe>KHBIMU MOTeHLIHa /b
HBIMU IIapTHEPaAMH.

Yro ke KacaeTcqd KasaHH, TO MCTOPHUS IKCIIEPH-
MeHTAJIbHBIX IPAaBUTALIMOHHBIX HCCIeOBAHUI B CTO-
nuue Pecriybnuky TaTapcTaH HacuUTHIBaeT bosee 40
neT. OCHOBAaTe/lb Ka3aHCKOM I'PAaBUTALIMOHHOM ILKOJIBI
Anexcel 3MHOBbeBUY I1eTPOB 3aHHMMAJICS BOIIPOCAMU
SKCIIePUMEHTAIBbHOr0 060CHOBaHUS U IIOATBEPKASHHS
0bII1el TEOPUU OTHOCHTEIBHOCTH, OPTaHK30BaJI 3KCIIe-
PHUMeHTaIbHYIO Ta60paTOpHIO IPU Kadeape TeOpUHU
OTHOCHTE/IPHOCTH U I'PAaBUTALIMH, a BIIOCIEACTBUH, BO
BpeMsl CBOel [iesiTe/IbHOCTU B IHCTUTYTe TeopeTHYe-
cxou pusuku AH YCCP, pyKoBOg U/ COBMECTHO € Ipod.

physical nature at 0.9%, which
almost doubled the previous world
achievement (1.7%, USA, 1983). The
experiment confirmed the correct-
ness of the concept of constructing
the Dulkyn detector and the use of
the G.Maugin’s approach, which
corresponds to the value of the phe-
nomenological parameter § =1, for
the elastodynamic response cal-
culation, in contrast to J.Weber’s
alternative approach (§ = 0), since
the experimental value obtained by
testing the principle equivalence
was ¢ =12 0,009.

The most important scientific
and technological problem solved
in the CLIC project is an increase

in the signal-to-noise ratio.
Today, the main way to improve
this feature is the accumulation
of signals over a long time inter-
val, which creates problems asso-
ciated with receiving real-time
gravitational signals. An effec-
tive way to combat flicker noise
in gravitational laser detectors
is to use modulation methods for
receiving low-frequency signals.
In this case, the useful low-fre-
quency signal is transferred to
a frequency that is much higher
than the highest frequency of the
information signal. Also, to solve
the problem of flicker noise in
gravitational laser detectors, we
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will use the method of convert-
ing single-frequency laser radia-
tion into a two-frequency one (the
Ilyin-Morozov method).

Presented reports reflect the sci-
entific and practical work carried
out in Kazan. Partners in other
regions of Russia will participate
in the creation of CLIC?

One of the main objectives of the
seminar is to attract colleagues
from other domestic and foreign
research centers to cooperate in
the creation of CLIC. Today we are
working in an orderly manner to
work with Russian and foreign
potential partners.
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B.B.BparuHckum (MI'Y) skcriepuMeHTaMu Mo 0b6Hapy-
SKEHMIO [PAaBUTALMOHHOIO U3/1y4eHHUs. [10 HACTOSHHIO
A.3.IleTpoBa IIpU CTPOUTEIBCTBE PH3UIECKOI0 KOPIIyCa B
LJOKOIBHOM 3TasKe Obl1a 060py/IoBaHa CIIelIMaIbHAS [1710-
IIKa 115 IPOBeJeH I 3KCIIePUMEHTOB 10 TPaBUTALIHH.

B nanpHerIIeM Ha OCHOBE HOBOM KOHIIEIIIUH, IIpe/-
TIO’KeHHOM Ka3aHCKUMHU QU3MKaMU U MaTeMaTHKaMH,
6bLT pa3paboTaH poeKT "JIy/IKbIH", KOTOPBIH [IOJIePSKAIIO
I[TpaBuTenscTBO Pecriybmuku TaTtapcraH. C 1991 rogy oH
nprobpes 0QUITHANTBHBIH CTATYC M OCYIIECTBIIS/ICS TIOf,
STU/IOM AKaJileMUHU HayK Pecriy6nuku TaTapcTaH.

TeopeTHUeCKyI0 OCHOBY SKCIIEPHMEHTa/IbHOM PaboTsl
HAy4HOI'0 KOJ/UIEKTHBA 3aJI0KHJ/IH BBIITYCKHUK Kadeapbl
TeopeTH4ecKor QU3HKU A.P.CKOYMIIOB, COTPYAHUKHU
Kadepbl TEOPHU OTHOCUTEIBHOCTH Ka3aHCKOro yHUBep-
cutera A.b.banakuH, P.A.JlauInes. AKTUBHOE yUacTHe B
3TOM paboTe MPUHKMAJI 3aBeyIOIHH KadeIpor TeOPHUU
OTHOCHTe/IbHOCTH U TPaBUTALIMK Ka3aHCKOro YHHUBEPCH-
TeTa Irpodeccop B.P.Katiropozos.

B pa3paboTKe 1a3epHBIX TeXHOMOTHI B PAMKAX IIPOeKTa
"[lynKBIH' TPUHUMAJIH y4acTHe coTpyaHUKY KHUTY-KAHU
uM. A.H.Tynonesa I.1.MnbyH 1 B.M.Boporos. CospaHHas
B KAU Hay4Has MIKOJIA II03BO/ISIET OCYIIeCTBISTh I1y6o-
KUe UCCTeIOBAaHU S B 00/1aCTH KBAHTOBOM QHU3HUKH U CO3[a-
BaTb COBPeMeHHYIO U3MePUTE/IbHYIO aAIlIlapaTypy A
HCC/IeJOBAaHUH B Chepe IPaBUTALIIOHHOL QU3HKH.

BaskHelIIKe 3Ha4YeHHUe /I/151 IPOBeeHU sl SKCIIePUMeH-
TaJIBHBIX PaboT 1o mpoekTy "[yJIKBIH" HUMeJIo CO3MaHUe
B AO "HIIO T'MIIO" 1o peLIeHHUI0 TeHEPAbHOTO JUPeK-
Topa B.I1.FBaHOBa "O6be [ HEHHOM IKCIIePUMEHTA/IBHOM
7abopaTopuU IPaBUTAL[MOHHO-ONTUYECKUX U3MepPeHU "
(O2/ITOH). Hanuuue CrHenHaaInu3uPOBaAaHHBIX KabuH c

TepMo- ¥ BUbpocTaburr3aliyet: Ha Ii1ybrHe 12 M OT IoBep-
XHOCTH 3€MJIH Y BBICOKOTEXHOJIOTHYHOI'0 JIa3epHO-UHTep-
depomeTpHUecKOro 060py10BaHHU S [T03BOIK/IO IIPOBOAUTH
IpeLiM3HOHHBIe 3KCIIePHMeHTa/IbHble UCCIe0OBaHUS B
06/71aCTH IPaBUTALIMOHHON QU3HKH.

PykoBoguTens O3JITOU A.9.CKOYMIIOB, T'PyIIIIa CIIe-
IUaNTUCTOB B cocTaBe C.B.MaBpuHa, [0.I1.HyryHoRa,
A.P.Arayesa, O.I1.IInHseBa, a TaKKe COTPyAHHKOB KAK
uM. A.H.Tynonesa I.M.MnbpuHa u B.M.BopoHoBa CKOH-
CTPYMPOBa/IM U U3TOTOBU/IM aIlllapaTypy U BIIepBbe B
Hallled CTPaHe IIPOBe/IM YHHUKAIBHEIM 3KCIIEPUMEHT I10
[IpOBEpKe IIPUHIIMIIA 5KBUBA/IEHTHOCTH Ha YacaxX Pa3sHOU
dH31YeCcKOl TPUPOLBL.

YHUKa/IbHbIe HAyYHO-3KCIIePUMeHTA/IbHbIe Pe3yiib-
TaThl, [I0Jly4YeHHble B pAMKaX IIpoeKTa "[yJIKbIH", ObUIH
TOCTUTHYTHI 61arogaps moaiepskke epeoro IlpesuseHTa
Pecniybnuku Tatapctan M.II.IIaliMHeBa U JIeHCTBYIO-
mrero IIpesugenta P.H.MUHHKMXaHOBA, YTO II03BOJIHJIO
IOy YMTh U3 610/5KeTa pecrrybnuKu 17,4 MiH pyb.

CKOJIBKO 6y,ueT cTouTh co3gaHHe KJIMK u KaKoBbI CPOKH
€ro peajiM3aLlH?
OCHOBHBIe 3TaIlbl PaboT I10 MHHOBALIIOHHOMY CTpaTery-
YeCKOMY ITpoeKTy "Co3faHHe MHOTOQYHKIIOHAIBHOIO
KOMIIJIEKCA Ha IPUHLUIAX IPABUTALHOHHON QU3HUKHU
IJIsT KOCMUYeCKUX HCCIeNOBAaHUN" OBIIK IIpefcTaB-
JIeHBI ¥ 0OCY>KIeHBI Ha CeMHUHApe U B 11eJI0M OBLIH 0110~
OpeHBI ero yuacTHUKAMHU. I10 IIpeiBApUTEIbHOMN OLIEHKe
obmu 6romkeT npoekta KJIMK 1o 2020 roga cocTaBUT
150 miH pyb.

Jliist mo6oro IpoeKTa BasKHO BUETD €0 OTAAIEHHYI0
MepCIeKTUBY Pa3BUTHS, [I03TOMY HaMU IpopaboTaHa

As for Kazan, the his-
tory of experimental gravi-
tational research in the capi-
tal of the Republic of Tatarstan
is more than 40 years old. The
founder of the Kazan gravita-
tional school, Aleksey Z.Petrov,
was engaged in questions of
experimental substantiation
and confirmation of the gen-
eral theory of relativity, orga-
nized an experimental labora-
tory at the Department of Theory
of Relativity and Cravitation, and
later, during his activity at the
Institute of Theoretical Physics
of the Academy of Sciences of
the Ukrainian SSR, he directed

together with prof. V.Braginsky
(Moscow State University) experi-
ments on the detection of gravita-
tional radiation. At the insistence
of A.Petrov during the construc-
tion of the building, the basement
was equipped with a special plat-
form for conducting experiments
on gravity. Later on, based on the
new concept proposed by phys-
icists from Kazan, the Dulkyn
project was developed, which was
supported by the government of
the Republic of Tatarstan. In 1991,
it acquired an official status and
was carried out under the aus-
pices of the Academy of Sciences
of the Republic of Tatarstan.

The theoretical basis of the
experimental work of the scien-
tific team was laid by the graduate
of the Department of Theoretical
Physics, A.Skochilov, employ-
ees of the Department of Theory
of Relativity of Kazan University,
A.Balakin and R.Daishev. Active
participation in the Dulkyn proj-
ect, was accepted by the head of
the department of the theory of
relativity and gravitation of Kazan
University, professor V.Kaigorodov.
Also it should be noted the par-
ticipation in the development of
laser technologies of G.Ilyin and
V.Voronov from the KNRTU-KAI.
The scientific school created in
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KOHLIeIILIMS CTPAaTern4yeckoro MHHOBALIMOHHOIO IIPO-
exTa "Co3flaHHe MHOTOQYHKLIMOHAIBHOTO KOMILIEKCa
Ha [IPUHIUIIAX TPAaBUTALMOHHON QU3UKU A KOCMU-
YeCKUX UCCIeOBAHUM C IIPOrHO3HBIM OIO/I’KETOM OKOJIO
290 Mypz pyb U co CPOKOM HCIIONHEHUs 10 2025 rona, B
KOTOPBIH B KadeCTBe IIepBOro 3Talla BK/IOYeH HHHOBALU-
OHHBIH ITPoeKT I10 co3faHuIo KJITHK.

Yro ceromHs camoe IIaBHOe B paboTe 1o peau3amuu

HMHHOBaIIHOHHOT 0 npoekTa K/IKK?

[71aBHOe - 3TO CIa’keHHas, TBop4eckas pabora Bcex

YYaCTHHKOB [TPOEKTHOM AeSITe/IBHOCTH, KOTOpasi 06befn-

HsleT KOMIIeTeHI[UH KaK[Oro B eJUHYI0, 3QpPeKTUBHYIO

CHCTeMY Pa3paboTKH U IIPOJBISKEHU T HHHOBALIIOHHOTO

IIPOEKTa OT HJIeH JI0 ee PeaTu3alliy, MOIepHU3AUU U

YTUIH3AIMH.

PaspabaTsiBaeMasi MHOIO U alrpobupyemasi Ha IIpoeK-
Tax pPeasibHOro CeKTOpa 3KOHOMHUKH CHCTeMa YIIpaBIeHuU s
IIOJTHBIM >KM3HEHHBIM LIMK/IOM HHHOBAI[HOHHOTO IIPO-
exta SMFLIP (System of Manage Full Lifecycle Innovational
Project) peann3yeTcs Ha OCHOBe LII$POBOL SKOHOMHUKH,
BKJIFOYAeT COOTBETCTBYIOIIYIO [IOATOTOBKY Ka/IpOB M OXBa-
THIBAeT BCe OCHOBHbIE 3TAITbl pa3paboTKH U peari3aliiu
BBICOKOTEXHOJIOTHYHBIX HHHOBALIMOHHBIX IIPOEKTOB, B
TOM YHCIIE:

* TeHepHpPOBaHUe HUJeH, 6a3sHUPYIOMUXCS Ha HOCTHKe-
HUSX QyHIAMEHTAIBHOM HAayKH U COBPeMeHHBIX TeX-
HOJIOTHI B MHTEpecax CyIIeCTBYIOMIUX U IIPOrHO3HpYe-
MBIX IOTPeOHOCTEH;

+ 0T60p M aHAIK3 IIOCTYIIMBIIHX Ha PACCMOTPEHHUe UleH
COBMECTHO CO BCeMH yYaCTHHUKAMU HHHOBAIIHOHHOTO
IIpOLIecca;

* paspaboTka KOHLeNIMK HHHOBAI[MHU U ee [IPOBepKa;

* paspaboTKa CTpaTerMu MapKeTHHIa, UCCIe[0BaHHe
PHIHKA U BbI6OP MepPCIIeKTHUBHOIO PHIHOUHOIO Cer-
MeHTa [I/1sl HOBOBBEIeHHH;

* COCTaBJeHMe TeXHHUKO-3KOHOMHUYEeCKOro 06ocHoBa-
HUS ITPoeKTa Ha 6a3e TeXHHUYeCKOM 4acTH MHHOBA-
LIMOHHOTO ITPe/JIOKEeHH A,

* ompefeneHue obbeMa 3aTpaT BCeX BUJOB PeCypCoOB,
YUCIeHHOCTH PabOTHHUKOB, CPOKOB BBIIIOJTHEHH A
PaboT 110 IIPOEKTY U 3KOHOMHUYeCKOH 3QGeKTHBHOCTH
MHHOBALIHOHHOTO ITPOEKTa;

* paspaboTka KOHCTPYKTOPCKOM U MPOeKTHOMH
HOOKYMEHTALIHH;

* CONPOBOXIEHHE TPAaHChepTa IIPOeKTa Ha MHBECTH"
LMOHHOM $a3e ¥ IIPH ONBITHOM 3KCIITyaTallkH;

* CONPOBOXMAEHHE Ha CTaJUAX IPOMBIIIJIEHHOHU
3KCIIYyaTallHK, MOAEPHHU3ALUH U YTUIH3ALUU
MIPOEKTA,;

* OpraHu3alusa GUHAHCHPOBAHH S HAa BCEX 3TallaX II0JT-
HOI'0 KM 3HEHHOI'0 LIMK/Ia HHHOBALIIOHHOIO IIPOEKTA;

* B3aHMMOJEHCTBUE C OPraHaMH TOCY[AapCTBEHHOU
BJIACTH BCeX YPOBHEM I10 COBEPIIeHCTBOBAHHIO 3aKO0-
HO/JIaTe/IbCTBA B I[€/IAX MTOBBIIIEHH S 3QPEKTUBHOCTHU
yIIpaBjleHH s HHHOBAIIMOHHON SKOHOMHKOH,

B 3axsioueHMe X049y OTMeTUTh, 4T0o BTK "®u3sudeckas
IPaBUTALUA" COCTOSAJICS KaK MPOEKTHHIM 0HC, KOTO-
PhIM criocobeH B MHMIMAaTHUBHOM IOPAJKe U Jae 3a
c4yeT cOGCTBEHHBIX PeCyPCOB BECTH TBOPYeCKyIo PaboTy
B IIPUOPUTETHOM HallpaBJeHUH COBPEMEHHOM HayKHU
U CTaTh COBMECTHO C HANIMMH MapTHEPAMH KaTalu-
3aTOpPOM peajiM3aluHU IIPOeKTOB B chepe PH3HUeCKOM
rpaBHUTALHUH.

KAI allows to carry out profound
research in the field of quantum
physics and to create modern mea-
suring equipment for research in
the field of gravitational physics.
The most important for car-
rying out experimental work
on the Dulkyn project was the
creation in NGO GIPO by deci-
sion of the Ceneral Director
V.Ivanov of the Joint Experimental
Laboratory of Gravitational-Optical
Measurements. The presence of
specialized cabs with thermal and
vibration stabilization at a depth
of 12 m from the ground surface
and high-tech laser-interferomet-
ric equipment made it possible to

carry out precise experimental
studies in the field of gravitational
physics.

Head of laboratory A.Skochilov,
a group of specialists includ-
ing S.Mavrin, Yu.Chugunov,
A.Agachev, O.Shinyaev, as well as
employees of the KAI G.Ilyin and
V.Voronov designed, manufactured
and for the first time in Russia con-
ducted a unique experiment to
test the principle of equivalence
on watches of different physical
nature.

Unique scientific and exper-
imental results were obtained
within the framework of the
Dulkyn project thanks to the
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support of the first president
of the Republic of Tatarstan,
M.Shaimiev and acting president
R.Minnikhanov, which made it
possible to get 17.4 million rubles
from the republic's budget.

How much will the creation of the
CLIC cost and what are the terms
of the project?

The main stages of the work The
main stages of the work were pre-
sented and discussed at the semi-
nar, and were generally approved
by its participants. According to
preliminary estimates, the total
budget of the project until 2020 will
be from 130 to 150 million rubles.
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C.H.baraeB
arademur PAH, uaeH ITpe3uduyma
CO PAH, UHcmumym Aa3epHol

¢u3uku COPAH

Xouy MOA4YepKHYTh, YTO IIPe/ICTABIeHHbINM HHHO-
BAallMOHHBIM IIPOEKT HalleleH Ha CO3[laHHe HOBOTO
HaIlpaBJIeHH S Hay4YHO-MCC/IeJ0BATeIbCKOM JeaTellb-
HOCTH, BKJII0Yasi pa3paboTKy cBepX4yBCTBUTEIbHOM
NpelM3HUOHHOMN J1a3epHO-UHTepdepoMeTpUIeCKOk
aImaparypsl /s IPOBeJeHH sl SKCIIePHMeHTOB B 0b1a-
CTH TeOPHH I'PaBUTalMU. OfHAKO, IOMHMO IIPHU3HA-
HH S 3HAYKMMOCTH QyHAAMEeHTa/IbHOH COCTABJISIOIIEH B
IIpe/i/laraeMBbIX 3KCIIePH MeHTaIbHBIX TIOUCKOBBIX Pabo-
Tax B 06/1aCTH IPaBUTALIMOHHON GH3UKU, He0OXOIHMO
OTMETUTb BaKHOCTb IIPHUKJIAJHBIX ACIIEKTOB U ITyTek X
peanusalyH.

[IpencTaBieHHBIe coobmeHUs TeM 6olee HHTepe-
CHBI, YTO CeMYac pPa3BUBAIOTCS aTOMHBIE IpPaBHUMe-
TPBL, KOTOpPble OCHOBAaHbI Ha HHTepdepeHIIH aTOMOB
Y BBIUI'PBIBAIOT OMIYTHMO B CBOUX BO3MOXXHOCTSIX.
BMecTe c TeM, IIpefijioKeHHBIE HJleH, JO/IKHBI ObITh
MIO/ITBEP K I€HbI 9KCIIEPHMEHTaIBbHO.

HHTepecHa HaBUTALIMOHHAS COCTABISIONAs IIPO-
eKTa, TaK KaK Ba’>KHO KMeTb KapTy IPaBUTALIIOHHOIO
ronsa 3emau. Ha Jlyne u Mapce HetT [TIOHACC u nis
HUX TOXe HeoOXOAHMO CO3[,aBaTh KapThl IPaBUTALIU-
OHHOTO II0/IS.

Ceriuac obcyskmaeTcs IIPOeKT CO3AaHUs B Poccuu
HOBOT0 [IOKOJICHH A JIa3€pHOI0 AeTeKTopa IPaBUTALIU-
OHHBIX BOJIH, KOTOPBIH I10 CBOEH YYBCTBUTEIBHOCTHU
6ymet npeBocxoauTh LIGO. BO3MOKHO, 3TOT IIPOEKT
OymeT peann30BBIBATHCS B KOOIIEPALIMH C UTAJIbSIH-
LaMH, UM TOXe HY’KHa BTOpasl CUCTeMa, KOTOpOH
MoKa y HUX HeT. Co3/laHHe TaKOU CHCTeMBl B Poccuu
[I03BOJIUT HaM CZe/IaTh O4eHb O0IBIION IIar BIIEpe[,
IIpUMHKMMas BO BHUMaHHe reopr3NYeCcKyIo U acTpodu-
3MYeCKYIO COCTaBJISIONIHe.

B mocnegHuWe roabl aKTUBHOCTD B Pecny6n1/n<e
TaTapcTaH BBICOKA — MBI IIPOBOSUM 3[1€Ch MeSKAyHa~
ponHbie KOHQepeHIMK, CHMIIO3MYMBI CAMOTIO BBICO-
KOT'0 yPOBHS, IPUHHUMaeM FoCTer U3 EBPOIIBI M A3HH.
JTa TeHAEHLIUS OYeHb BasKHA U JO/KHA OBITH cOXpa-
HeHa. { oyeHb paJ BUOETh YYACTHUKOB CEMHHAapa B
KasaHM, MHOTHX H3 KOTOPBIX 51 3HAIO U SKeJIalo XOpo-
men pabotel BTK "®u3udyeckass rpaBUTALUS 110
peanu3allMK IIpeACTaBIeHHOTO HHHOBAIITUOHHOTO
IIpoeKTa.

M.X.CanaxoB
npe3udeHm Akademuu Hayk Pecny-
bauku Tamapcma

Y ZAaHHOTO ceMHHapa [iBe 33/1a4H: IepBas - obcy-
SKIIeHHe KOHKPeTHBIX BOIIPOCOB, CBSI3AHHBIX C TeOo-

For any project, it is impor-
tant to see its long-term devel-
opment perspective. Therefore,
we have worked out the concept
of a strategic innovation proj-
ect "Creation of a multifunc-
tional complex on the principles
of gravitational physics for space
research"”, with a projected bud-
get of about 290 billion rubles
and with a deadline of execution
until 2025 in which the inno-
vative project for the creation
of CLIC is included as the first
stage.

What is the most important
thing today in the work on the

implementation of the innovative
project?

The main thing today, and
always - is a well-coordinated,
creative work of all participants,
so that their competencies are
integrated into an effective sys-
tem of developing and promoting
an innovative project from the
idea to its implementation, mod-
ernization and utilization. The
system of management of the full
life cycle of the innovative proj-
ect SMFLIP (System of Manage
Full Lifecycle Innovational
Project), developed by me and
tested on projects of the real sec-
tor of the economy, is realized on

the basis of the digital economy,

includes training and covers all

the main stages of development
and implementation of high-tech
innovations:

 generating ideas based on the
achievements of fundamental
science and modern technolo-
gies in the interests of existing
and foreseeable needs;

« selection and analysis of ideas
received for consideration
together with all participants of
the innovation process;

 development of the concept of
innovation and its verification;

« development of marketing
strategy, market research and
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pHelr TpaBUTAIlUM, TPAaBUTAILIMOHHOM, JTa3epHOH
U MaTeMaTH4YeCKOM QU3HUKOM; BTOpasl — OLleHKa
pe3y/lbTaTOB AesTebHOCTH BPeMeHHOIo TBopYe-
CKOr0 KOJIJIeKTHUBA "TpaBUTALIMOHHAS QHU3HUKA" I10
cosmanuio KJIMK. YMeCTHO BCIIOMHUTh UCTOPHIO
HILI I'BU "[NyaKBIH", KOTa B CAMBble CJIOKHBIE OB,
nepuoy 6e3meHeskbsl Halla pecnybinKka Bce-TakKH
HaXoJH/a CpefCcTBa U [IOMOTajia 3TOMY IIPOEKTY.
[TosToMy, Korza 6ymeM BHOBB 0OpaIaThCs K PyKoO-
BOACTBY Pecniybnuku TaTapcTaH, MOKHO HAIIOM-
HUTH O L1e1eco006pa3HOCTH MOALEPKKHU 3TOTO
HaIpaBleHHUs. X04Uy IOAYEPKHYTh, YTO IIPOEKT
poaucs u3 GyHAAMEHTAJIbHOM HAayKU KM PeKop-
AHasi TOYHOCTb MeTo/la fleJlaeT ero BOoCTpeboBaH-
HBIM B peajbHOM CeKTOpe 3KOHOMHKH, B pubo-
pax, KOTOpEIe cerlvac CO34aAI0TCH.

B.H.PymeHKO
3aeedyrowull omdeaom 2pasumatu-
OHHbLX u3meperuil, TocydapcmeeH-

Hblil ACMpOHOMUYecKULL UHCmumym
um. I1.K . IllmepHbepea MTY

Pa3paboTka u peanu3alys JAHHOIO HHHOBA-
LIMOHHOTO NPOeKTa IO03BOJIHUT IIPOBOOUTH PyH-
JaMeHTaJIbHble UCC/IeL0BaHUS IIPOCTPAHCTBEH-
HBIX U BpeMeHHBIX BapUALIMH IPABUTAILLOHHOTO
I10JI51, TECTUPOBAHHE OCHOBHBIX IIPUHIIHUIIOB TEO-
PHU OTHOCHUTENBHOCTH, IIPOBEPKYy IIPHHIIHUIIA

JIOKaJIPHOU IIPOCTPaHCTBEHHON HHBApPHUAHTHOCTH
C MCIIONIb30BaHHEM KBAHTOBBIX HEPA3pyIIaKIHX
M3MepeHHH B Jla3epHO-MHTepdepoMeTpHIeCKOM
KOMIIJIeKCe, UCCIeL0BaHHe BOSMOKHOCTH JeTeK-
THUPOBAHUS HU3KOUYACTOTHOIO IPAaBUTALIMOHHOIO
H371y4eHHUs.

CoszmaBaeMble B paMKaX HHHOBAIMIOHHOTO I1PO-
eKTa TeXHOJIOTHH MO03BOJISIOT pellaTh aKTyalb-
Hble IPUKJIAJAHBIe 33Ja4H 110 CO3JaHHI0 TPaBHMe-
TPUYECKOU MPelH3MOHHOM KapThl OKOJI03e MHOTO
M KOCMHUYEeCKOT0 NPOCTPAaHCTBA, MOHUTOPHUHTA
reoJIOTUYECKOM Cpelbl, OprTaHU3ALUU CI1YKObI
IIOCTOSIHHOTO CJIe’KeHH sl 32 BapHUallhuelr rpaBUTa-
LIMOHHOTO IIOTeHI[HaJa B JIIO60M TOUKe 3e MHOM
IIOBEePXHOCTH, BHYTPH CKBa’KHH H T.Z., TPaBUMe-
TPHUYeCKOM OLleHKe IIPUPOAHBIX PeCcypcoB, co3aa-
HHIO TPAaBUMETPHUUYECKHX CeTer, KOCMHUYeCKOH U
Ha3eMHOI HaBUTAallMU Ha OCHOBe NIPel|U3HUOHHBIX
H3MepeHUH IPaBUTALMOHHBIX [I0JeH, KOHTP-
OJI0 TI0JIOKeH U1 06'beKTOB [1/11 HAHOJIHUTOTrpaduH,
MO3HUIIMOHHUPOBAHHUS HAHOCTPYKTYP M HaHO3JIe-
MeHTOB B TeXHOJIOTHYeCKOM IIpoliecce UX CO0PKH
U U3TOTOBJICHH .

B 1ensix majbHeNIIero NPoABUKeHUS HHHO-
BallMOHHOro npoekTa "Co3fmaHHe KOMIIAKTHOIO
naszepHO-MHTepdepoMeTPHUUYECKOI0 KOMIIJIEKCA
(KJIMK) Ha NpUHIIMIIE TPABUTALMOHHO-UHAYI K-
POBAHHOTO CABHUIA YaCTOTHI TeHEPALUHU" CUYHUTAIO
Lesecoobpa3sHBIM NPeACTABUTD JAHHBIN MHHO-
BAallMOHHBIK NPOEKT [Jsl MOoJydyeHUSI PUHAH-
cupoBaHus B PAH u I'K "PockocMoc” U IPOCUTH
denepanbHble U peTMOHAbHEIE OPraHBbl BJIACTH,

selection of a promising market
segment for innovations;
drawing up a feasibility study on
the basis of the technical part of
the innovation proposal;
determination of the volume of
costs of all types of resources,
the number of employees, the
timing of work performance and
the economic efficiency of the
innovation project;

modernization and utilization
of the project;

organization of financing at all
stages of the full life cycle of the
innovation project;

interaction with public author-
ities at all levels to improve leg-
islation in order to improve the
management of innovation
economy.

In conclusion, I want to note

implementation of projects in the
field of physical gravity.

S.N.Bagaev
academician of the RAS, member of

the Presidium of the SB RAS, Institute
of Laser Physics, SB RAS

I want to emphasize that the pre-
sented innovative project is aimed

+ development of design and proj-
ect documentation;

« support for the transfer of the
project in the investment phase
and in pilot operation;

« maintenance at the stage
of industrial operation,

that VTK "Physical Cravitation"
was held as a project office, which
is capable of initiating creative
work in the priority direction of
modern science and even with its
own resources, and together with
our partners, it is a catalyst for the

at creating a new direction of sci-
entific research activity, including
the development of super sensitive
high-precision laser-interferomet-
ric apparatus for conducting exper-
iments in the theory of gravity.
However, in addition to recognizing
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rocygapcTBeHHBble HAyYHO - IIPOU3BOJACTBEHHBbIE
Koprnopanuu (o6befHMHEHMSI), KOMMepUeCcKHe
CTPYKTYPbI OKa3aTh COLeNCTBHE B pHAHCHUPOBA-
HUU, IPUHATh y4acTHe B peajn3alui U IPOJBU-
>KeHHU JAaHHOT0 MHHOBAILIMOHHOIO IIPOeKTa.

B.I1.FiBaHOB
nepsblli 3amecmumens 2eHepanb-
H020 dupekmopa HIIO "Tocydap-

CMBeHHbLI UHCmUmym npukAadHoil
onmugu"

ITOT MPOEKT He CAy4YarHO Co3/aBacs Ha 6ase
HIIO T'MIIO, moToMy YTO OJHHM M3 Ba>KHBIX
HallpaBJIeHUM Hallel paboTkl B TeueHHe MHO-
THUX AeCATUIeTUH ObLIM Ta3epHble HHTepdepoMe-
TPHL U CBSI3aHHBIe C HUMHU IIPUKJIaJHbIe 3aJJaUuH.
C Ipyrou CTOPOHBI, /I HABUTAllUH CyOleCTByeT
TPHU QM3MUECKHX I10JI51: Halle He6o, 3/IeKTpoMar-
HUTHOE I10JIe ¥ TPaBUTAlLMs, KOTOPYIO Heb3sl HU
3a6UTh, HU 3aIJIYIIUTh, YTO MOXKeT OBITh BOCTpe-
6oBaHo B "yac Y". B 1976 rogy I'MIIO 65110 ompe-
JleJleHO TOJI0OBHOM OpraHH3allher 10 MeTPOJIOTHHU
B aCTPOKOPPEeKU MM 1M aCTPOHABUTALIMM, U HABU-
ranus Bcerga 6sly1a OMHUM M3 ITTaBHBIX HAIIHX
HaIpaB/IeHUH.

Ha mepBoM 3Tamle HmpepbAyIiero mpo-
ekTa 6BIIM XOpollHe, HO HECTPYKTYypHPO-
BaHHBIe IleJH, U KOHeYHas Ilelb Kak 65l

3aTyMaHHUBanack. Pabora BTK "®usuyeckas
rpaBUTalMus" IpHUBeaa K TOMY, YTO Pe3yabTaThl
npeAbIAyIIHMX HCCAeL0BaHUM OBbIIK CTPYKTYPH-
POBaHBI M CTaJIO IOHATHO, I/le Mbl HAXOAMMCS,
U Kyfa uaTH. bopuc [IeTpoBHMY NPHUMEHHUI COB-
peMeHHEBIe MeTOZbl yIIpaB/leHHUs IPOeKTaMU, U
NPHUSATHO 6b1JI0 yBUIETh IO3TAMHEIM I1JIaH pabor,
B KOTOPOM yKa3aHO IIPpaKTH4YeCcKoe IPHMeHeHHe
Pe3yabTaTOB M IPeJIOoKeHO IIOCTPOeHHe IPaBH-
MeTPHYeCKOM CeTH, a 3TO Cepbe3HbIU BEI30B. C
Lle/1bI0 CHU>KEHH SI PACX0J0B MOKHO IIPe/JIOKUTh
MHTerpupoBaTh CO3JaBaeMyl CHCTeMY C yKe
CyIleCTBYIOIel CeThIO CTAHIMM HabnoneHUs 3a
CIIyTHHUKaMH.

CTOMMOCTD peajiM3alliMy IIpe/jiaraeMou IIpo-
rpaMMbl QyHAZAMeHTa AbHBIX IOMCKOBEIX paboT
B obnmactu obecmevenus obopoHocmocobHO-
CTH cocTaBnseT 60-90 mapa py6. IlyraeT nu 3Ta
uudpa’ HamoMHIO, 4YTO Ha CaHAIMIO TOJIBKO
yeThIpex 6aHKOB 33 OJMH TOJ 3aTpavyeHO OKOJIO
Tpex TPHUJIIMOHOB py6yer. 3ampamuBaeMble
CpeAcTBa - 3TO JleHbI'H He6ONbIIOTO KOHIePHA,
U OHHU B CTpaHe ecTh. Hajo mpaBUIBHO yBS-
3aTh IIPOEKT C MOTPeOHOCTSMU CTPaHBI U, IaB-
Hoe, 060CHOBAaTh NpPaKTHYeCcKoe IPUMeHeHHe.
CeroHs TaKHe JOPOroCTOALIHe UCCAeNOBAHMS,
KaK IIPaBUJIO, PEATU3yITCI MeXXIYHapPOAHbBIMH
KOHCOPLIUYMaMH.

[TocKOMBKY Y 0OCYy>K/AaeMOro IMpoeKTa MOsIBU-
JUCh peanbHble KOHTYPH - o6pHCcOBaHa Jake
OTAaJleHHas MepCcleKTHBa, ero MOKHO BEIHOCHTh
Ha o6cy>kIeHHe Ha BCeX YPOBHSIX.

the importance of the fundamental
component in experimental search
works in the field of gravitational
physics, itis necessary to discuss the
applied aspects and the ways of their
implementation.

The presented messages are all
the more interesting because now
atomic gravimeters are developing
which are based on the interference
of atoms and noticeably benefit in
their capabilities. At the same time,
the proposed ideas should, of course,
be worked out experimentally.

The navigation component of
the project is interesting, since
it is important to have a map of
the Earth's gravitational field. On

the Moon and Mars there is no
GLONASS, and for them, too, it is
necessary to create maps of the grav-
itational field.

Now the project of creation in
Russia of a new generation of the
laser detector of gravitational
waves, which by its sensitivity
will exceed the system LIGO (Laser
Interferometer Cravitational-Wave
Observatory) is being discussed. It
is possible that this project will be
implemented in cooperation with
the Italians. The creation of such
a system in Russia will allow us to
make a very big step forward, tak-
ing into account the geophysical and
astrophysical components.

In recent years, activity in the
Republic of Tatarstan has been high
- we hold international conferences,
symposia of the highest level here
with guests from Europe and Asia.
This trend is very important and
should be maintained. I wish good
work to Gravity Physics TCT on the
implementation of the presented
innovative project.

M _.H.Salakhov

president of Academy of Sciences of
Republic of Tatarstan

This seminar has two tasks: the
first is to discuss specific issues
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A.A.KamaueB
pyKosodumenb Ka3aHckoz2o
(Pu3UKO-mexHuU4ecko20 UHCmumyma

um. E.K.3asolickozo PULL
Ka3HII PAH

Tema mpoekTa IpeACTaB/seT OTPOMHBEIN MHTepec
Kak ¢ yHJaMeHTAJIbHOM, Tak U C IPUKJIAAHOIM TOYeK
3peHHs. U eciH yoacTcs Co34aTh KOHCOPLIMYM OpraHM-
3alMH U 00BbeJUHUTD UX YCHU/IUS [JI51 PellleHUs repe-
YHC/IeHHBIX CeTOAHS 3a/1a4 U CO34AHHS YCTPOMCTB I10
M3MEepPeHHUI0 Pa3JIMYHBIX IPABUTALIMOHHBIX 3ddek-
TOB, TO 3T0 byzmeT 3m0poBo. Ka3aHCKUI GU3UKO-TeX-
HUYeCKUHM UHCTUTYT C 6OJBIINM SHTY3Ha3MOM IIpHU-
MeT B 3TOM y4acCTHe B I/IaHe MCII0Nb30BaHHS HeKJlac-
CHUYeCKHX COCTOSIHHH CBeTa JJ1s1 [TOBBIIIEeHH I TOUHOCTH
HU3MepeHHH.

Xo4y cKa3aTk 0 TOM, 4ero, Ha MoK B3I/IS/[, He XBa-
THUJIO B IIpeJCTaBIeHUH IIPOEKTA, U YTO OBl HHTe-
pecoBasio MeHsI, eCIu OBl 5 peman BOIIPOC O BbIJe-
JeHUU JeHer. Bol1 npoekT "lynKbeIH-1", ¥ MBI IIOA-
po6HO IM03HAKOMHUJIUCH C €ro pe3ynbraTaMu. Ceryac
IIJIAHHUPYETCA B TedeHHe Tpex jeT co3aaTh KJIHK -
KOMIIaKTHBIM IPH60P, KOTOPBIE MOKHO Pa3MeIaTh
Ha CIIYTHHUKAX K KOTOPBIH [0/I’KeH KMeTh [TOBBIIIeH-
HYIO 10 CPaBHEHHMIO C NpeAblAyIllen yCTAHOBKOU
4yBCTBUTEJLHOCTb. boJjlee Toro, mpepmonaraercs,
YTO JaHHBIe HA HOBOM ITpubope He OyAyT KOMUTHCS

rogaMH, TO eCTh U3MepeHHUs OyayT BBIIIOTHSATHCS
3a MeHbIIMe IPOMeXYTKU BpeMeHHU. Takum obpa-
30M, I10 CPAaBHEHHIO C IIPEeABIAYIIUM KOMIIJIEKCOM
IJIAHUPYETCs TPAaHAHMO3HOe IIPOJBUKeHHE BIlepes
Cpa3y II0 HeCKOJIBKMM HaIlpaBJIeHHUSIM. B ocHOBe
TAaKOT0 IIPOEKTA JOIKHA CTOSTh KaKasi-TO IIPOPHIB-
Has UJes, UIN KOMIIIEKC TeXHUYECKUX pelleHU .
Ho 06 3TOM cerofHs B IOK/IaJaX HUYEro He TOBOPHU-
nock. EC/IM co3/1aBaTh YCTPOMCTBO Yepe3 TPHU roaa,
TO y>Ke cel4ac AOKHA 6BITh 0603HaueHa upes,
>KeJIaTeJIbHO OIyOIMKOBAaHHAS B XOPOIIeM XypHalle,
KOTOpas JIeXKUT B OCHOBe HOBOM CXeMBI. [I0CKOIBKY
npoeKT OygeT OLleHUBATHCS 3KCIePTaMHU, HAMIO
cbopMynIHpPOBaTh KOHKPETHO, YTO CJeIaHO CO Bpe-
MeHH IpeJbIAyIIHNX 3KCIIePUMEHTOB, KaKHe UaeH
MOSIBUJIKUCH, U, €C/IU OHU 06eInaroT TaKOM IIPOPHIB
B M3MEpHUTEJbHON alllapaType, TO OAHO3HAYHO
OOJIKHBL 6BITH Oy6IKMKOBaHEL. JlymMalo, 4To 6e3
3TOTO CJIOKHO 6y[eT IOJyYUTh IIOAAEPKKY.

C.®.J/IeBUH
npopexmop no y4e6Holl U Hay4HoLl
pabome MocK08CK020 UHCMuUmMyma

Akcnepmu3sbl U ucnblmaxuil

C y4acTHHKaMM HHHOBAIL[MOHHOTO IIPOEKTa
KJIUK s mo3sHakoMuJcs 20 ieT Ha3aJ Ha OHOM U3

related to the theory of gravita-
tion, gravitational, laser, and
mathematical physics; the second
is the evaluation of the results of
the activities of Cravity Physics
TCT on the creation of CLIC. It is
pertinent to recall the history of
the Dulkyn center, when in the
most difficult years, the period
of lack of money our republic
still found the funds and helped
this project. Therefore, when we
again appeal to the leadership
of the Republic of Tatarstan, we
can recall the advisability of sup-
porting this direction. I want to
emphasize that the project was
born from fundamental science
and the record accuracy of the

method makes it in demand in
the real sector of the economy, in
the devices that are being created.

V.N.Rudenko
head of the department of gravity

measurements at Sternberg
Astronomical Institute of MSU

Creation of CLIC will allow to
carry out fundamental studies
of spatial and temporal varia-
tions of the gravitational field,
testing the basic principles of
the theory of relativity, test-
ing the principle of local spatial
invariance using quantum non-
destructive measurements in a
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laser-interferometric complex,
and investigating the possibil-
ity of detecting low-frequency
gravitational radiation. The tech-
nologies developed within the
framework of the innovative proj-
ect will make it possible to solve
topical applied problems for the
creation of a gravimetric preci-
sion map of near-Earth and outer
space, monitoring of the geolog-
ical environment, the organi-
zation of a constant tracking of
the variation of the gravitational
potential at any point of the
earth’s surface (including inside
wells), gravimetric evaluation of
natural resources, the creation
of gravity networks, space and
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KoHdepeHIIUH, TOCBILIeHHBIX TpobieMaM Hcce-
NOBAaHUS IPaBUTALHH. [JIs TOro 4YTo6Bl CO3MATh
CPeACTBO HM3MepeHHs, Hy>KHA MaTeMaTHKa, a
KOTZIa MBI JOXOJUM [0 SKCIIEPUMEHTA, MOSIBJISIeTCS
ctatuctuyeckas obpaborka maHHBIX. Kak 1HLI0
3aHMHTepecoBaHHOe, X04y MOAYEPKHYTb, UTO MBI
IoCTapaeMcs IPHUIOKUTD MAKCUMYM YCHIHH A5
pemieHHUs IpobaeMbl MEeTPOIOrHUecKoro obecmeye-
HUS IIPOEKTa.

A.B.AMHHOBa
npodeccop KasaHckozo
(TIpusoaskckozo) hedepanbHozo

yHUsepcumema

B Ka3aHu oueHb boratele TpagULUU Tpa-
BUTAILIMOHHBIX HCCIeZoBaHUIM. B 1960-X romax
Anexkcen 3MHOBbeBUY [IeTPOB IO X03LO0rOBOPY
c KyrbpImeBCKHM COBHAPX030M pellas 3aAady
JeTeKTUPOBAaHHUSA TPAaBUTALIMOHHBIX BOJNH. A
Korga ctpomscs ¢usdaxk, mo npocebe Anexces
3MHOBbEBHYA, CTPEMUBIINETOCSA PACIIUPUTD 3TH
HCcCae0oBaHUS, 6bIa 3alleMeHTHUPOBAaHA CIIEIIH-
anpHas IJIOMIAJKa IO/ 34aHHeM, YTOOH pa3Mme-
CTUTh NpPUOOPHl A IPAaBUTALMOHHBIX HCCIIe-
noBaHUM. [ToTom mosBuncg "NynkblH". CeromHs
HeCKOJIbKO 4YeJIoBeK FOBOPHIIO 06 3HTy3uacTax. 5

ground navigation based on pre-
cision measurements of gravity
fields first, control the position of
objects in nanolithography and
nanostructures nanoelements

V.P.Ivanov

first deputy general director of State

Institute of Applied Optics

coryiacHa, 3/1ecChb JeHCTBUTE/NIbHO PaboTalOT HACTO-
sliye SHTY3HacCThl, 1 BOSHUKHOBeHHE MPOeKTa
661710 651 HEBO3MOXKHO 6€3 3aMedaTeTbHOIO H30-
6petartens 3ydapa la3u3oBuua Myp3axaHoOBa,
KOTOPBIH IIPHUJIOKU/I OTPOMHBIE YCUIHS K TOMY,
4T0OBI 06pa30BajCcs 3TOT KOJJIEKTUB. K coxkarne-
HUI0, 6BI1 IIepros, Korjga paboTsl mpepBaauch. UTo
KacaeTCs HOBOIO IIpoeKTa, TO TYT ABYX MHeHUH
OBITH He MOXeT: OH 6e3 COMHeHHH 3aC/Iy>KHUBaeT
nopnepKKu!

III.M Ha6papos
akademur, 4aeH ITpesuduyma
Arademuu Hayk Pecnybauru

Tamapcman

Xo4y OTMeTHTH, YTO MHHOBAI[HOHHBIHA IIPOEKT
Ipe/CTaB/lIeH KPelKUM KOJJIEKTHBOM, KOTOPBIH
mpojenasa KoJIoCCalbHYI0 paboTy B Hebiaronpu-
STHBIX YCIOBUSX. Hamo oka3aTh cepbe3HYO MOA-
IepKKy pelleHHUsIM CeMHHapa, CBSI3aHHBIM C IIpa-
KTH4YeCKHUM IpoBefeHHeM paboT. MoxkeT 6BITh
3TO Upe3BBIYAaHHO CMeJIO0, HO Ha/leloCh BBL COTJIa-
CHUTeCh, YTO JAHHBIHA IIPOEKT OTKPhIBAeT IepPCIek-
THBY CO3JLAaHHUS HOBBIX TEXHOJIOTUH AJIS UCCIIEL0-
BAaHU S BCeJICHHOM OT 60JIBIIIOr0 B3PhIBA 0 HAIIEr O
BpeMeHH. [

navigation has always been one of
our main directions.

At the first stage of the previ-
ous project, there were good, but
unstructured goals, and the final

positioning in the process of
assembling and manufacturing.

I consider it expedient to pres-
ent an innovative project for
obtaining funding from the
Russian Academy of Sciences
and Roscosmos State Corporation
and to ask federal and regional
authorities, state research and
production corporations and
commercial structures to assist
in financing, and also partici-
pate in its implementation and
promotion.

This project was not acciden-
tally created on the basis of NGO
GIPO, because one of the impor-
tant areas of our work for many
decades were laser interferome-
ters and related applications. On
the other hand, for navigation,
there are three physical fields: our
sky, the electromagnetic field and
gravity, which can not be ham-
mered or drowned. In 1976 GIPO
was defined as the head organi-
zation for metrology in astrocor-
rection and astronavigation, and

goal seemed to be clouded. The
work of Gravity Physics TCT led to
the fact that the results of previ-
ous studies were structured and
it became clear where we are and
where to go. Mr. Pavlov applied
modern methods of project man-
agement, and it was nice to see
a phased work plan, which indi-
cated the practical application of
the results and proposed the con-
struction of a gravimetric network,
and this is a serious challenge. In
order to reduce costs, you can offer
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to integrate the system with the
existing network of satellite moni-
toring stations.

The cost of implementing the
proposed program of fundamen-
tal research in the field of defense
capability is 60-90 billion rubles.
Does this figure frighten? Let me
remind you that for the rehabili-
tation of only four banks in one
year, about three trillion rubles
was spent. The requested funds are
the money of a small concern, and
they are in the country. It is nec-
essary to correctly link the proj-
ect with the needs of the country
and, most importantly, justify
the practical application. Today,
such expensive studies, as a rule,
are implemented by international
consortia.

Since the project under discus-
sion has real contours - even a dis-
tant perspective is outlined, it
can be brought to discussion at all
levels.

A.A . Kalachev
head of Zavoisky Physical-Technical

Institute (ZPhTI) of Kazan Scientific
Center of RAS

The theme of the project is of
great interest from both the fun-
damental and applied points of
view. And if it is possible to cre-
ate a consortium of organizations
and unite their efforts to solve
the tasks listed today and cre-
ate devices to measure the vari-
ous gravitational effects, it will
be great. The Kazan Institute
of Physics and Technology will
enthusiastically take part in this
in terms of using nonclassical
states of light to improve the accu-
racy of measurements.

I want to say about what in my
opinion was not enough in the
presentation of the project, and
that would interest me if I decided
on the issue of allocating money.
There was a Dulkyn-1 project, and

we thoroughly acquainted with its
results. Now it is planned to cre-
ate CLIC for three years - a com-
pact device that can be placed on
satellites and which should have
a higher sensitivity in compar-
ison with the previous setting.
Moreover, it is assumed that the
data on the new device will not be
copied for years, that is, measure-
ments will be performed at shorter
intervals. Thus, in comparison
with the previous complex, it
is planned a grandiose advance
forward in several directions at
once. At the heart of such a proj-
ect should be some kind of break-
through idea, or a set of technical
solutions. But nothing was said
about this today in the reports. If
you create a device in three years,
then now an idea should be indi-
cated, preferably published in a
good journal, which underlies the
new scheme. Since the project will
be evaluated by experts, it is nec-
essary to formulate specifically
what has been done since previ-
ous experiments, what ideas have
appeared, and if they promise
such a breakthrough in measuring
equipment, then they must defi-
nitely be published. I think that
without this it will be difficult to
get support.

S.F.Levin
vice-rector for academic and scientific

work of Moscow Institute of Expertise
and Testing

I met the participants of the
innovative project CLIC 20 years
ago at a conference devoted to the
problems of gravity research. In
order to create a measurement tool,
we need mathematics, and when
we get to the experiment, statisti-
cal processing of the data appears.
As an interested person I want to
emphasize that we will try our best
to solve the problem of metrological
support of the project.
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A.V.Aminova

professor of the Kazan University

Kazan has very rich traditions
of gravity research. In the 1960s,
Aleksey Z.Petrov, in accordance
with the economic contract
with the Kuibyshev Economic
Council, solved the problem of
detecting gravitational waves.
And when the physics depart-
ment was being built, at the
request of Alexei Petrov, who was
striving to expand these studies,
a special site under the build-
ing was cemented to accommo-
date instruments for gravity
research. Then came Dulkyn.
Today, several people talked
about enthusiasts. I agree, real
enthusiasts really work here,
and the emergence of the proj-
ect would have been impossible
without the remarkable inven-
tor Zufar G.Murzakhanov, who
made great efforts to create this
team. Unfortunately, there was
a period when the work was
interrupted. As for the new proj-
ect, there can be no two opin-
ions: he undoubtedly deserves
support!

Sh.M.Chabdarov
academician, member of Presidium

of Academy of Sciences of Republic
of Tatarstan

I want to note that the inno-
vative project is represented by
a strong team, which has done
colossal work in unfavorable con-
ditions. We need to give serious
support to the solutions of the
seminar, related to practical work.
Maybe this is extremely bold, butI
hope you will agree that this proj-
ect opens the prospect of creating
new technologies for exploring the
universe from a big bang to our
time. [ |



