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We consider briefly the problem of increasing the accuracy of observation of the effects of displacement energy gamma rays in
nuclear gamma-resonance. Set out the reasons for the need for repeated experiments, described the theory of relativity and gravity on
Earth at a higher level of accuracy (above 1%). The method of detecting nuclear y-resonance spectra of rotating objects with high
accuracy was proposed. The evaluation of the experimental results obtained under different conditions was carried out. The
possibility of experimental verification of a brand new approach to relativistic phenomena description was considered. It is the
extended relativistic theory (ERT) that predicts the existence of the maximum acceleration.
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OCOBJIMBOCTI CHOCTEPEXEHHSA AAEPHOI'O TAMMA-PE3OHAHCY OBEPTOBUX OB'€EKTIB TA
PO3IIUPEHA TEOPISI BITHOCHOCTI
10.11. FO(l)MaHZ’, B.I'. Kipi'lemcol, 0.B. Kopasenxo', T.A. Kosanenko', B.H. JIeonos'
Xapxiscoruti nayionanonutl ynieepcumem imeni. B.H. Kapa3zina, Incmumym eucokux mexnonoeit
61108, m. Xapkis, np. Kypuamosa, 31
Zprca/zuMCbKuﬁ nonimexuiunuil incmumym - Maxon Jles, Kageopa npuxnaonoi gizuxu
n.c. 16031, €Epycanum 91160, I3pains

Kopotko po3rimaHyTo mpobieMy MiIBHILEHHS TOYHOCTI CHOCTEPEKEHHS €(EKTiB 3MILICHHS €Heprii raMMa-KBaHTIB B S/IEPHOMY
ramMMa-pe3oHaHci. BukinageHo npuunHu HeoOXiJHOCTI IPOBEICHHS MMOBTOPHUX €KCIEPUMEHTIB, ONMMCYBAHUX TEOPI€0 BITHOCHOCTI 1
rpaBitamii B 3¢MHHX yMOBax Ha OUTbII BHCOKOMY piBHI TouHOCTI (BHIme 1%). 3ampormoHOBaHO METOA NETEKTYyBAHHS SICPHUX Y-
PE30HAHCHUX CHEKTPiB 00epTOBHX OO0'€KTIiB 3 MiIBHIICHOK TOYHICTIO. HaBeneHO OIIHKY eKCIepHMEHTAIbHUX pPe3yJbTAaTiB,
OTPUMAaHHX B Pi3HUX yMoBax. OHHCYIOTBCS MOMKIJIMBOCTI €KCIIEPUMEHTAILHOI IEepeBipKH NPHHINUIIOBO HOBOTO MiJXOAY JO OIHCY
PETATUBICTCHKUX SBUII — po3inupenoi Teopii BixHocHOCTI (PTO), sika nepenbadae icHyBaHHS MaKCHMAJIBHOTO TIPHCKOPEHHSI.
KJIIOYOBI CJIOBA: mecbayepiBcbka CHEKTPOCKOIIS, IpaBiTaliiiHe YepBOHE 3MIIIEHHS, PEIATHBICTCHKHH PiBHONPHCKOPEHUH
PYX, pO3IIMPEHa TeOpisl BIAHOCHOCTI

OCOBEHHOCTU HABJIIOJAEHUSA AAEPHOI'O TAMMA-PE3OHAHCA
BPAIIAIOIINXCA OBBEKTOB U PACIHMPEHHAS TEOPUA OTHOCUTEJBHOCTH
10.1. FO(l)Mal-lz, B.T. KHpﬂ'—leHKOl, 0.B. KoBanenko!, T.A. Kopanenko!, B.H. Jleonos’
! Xaporosckuii nayuonanvuwiii ynugepcumem umenu B.H. Kapasuna, Hucmumym gbicokux mexnono2uti
61108, 2. Xapvros, np. Kypuamosa, 31
ZHepycaﬂuMcmﬁ noaumexnudeckuil uncmumym - Maxon Jles, Kagheopa npuxnaonoii gpusuxu

n.s. 16031, Hepycanum 91160, Hzpaune
Kparko paccmoTpena mpoGiiemMa IOBBIIIEHHS TOYHOCTH HaOmoneHus 3(P(EKTOB CMEIIeHHs] SHEPTrHH IaMMa-KBAaHTOB B SICPHOM
raMma-pe3oHaHce. V3moxkeHsl NpHYMHBEI HEOOXOIMMOCTH IIPOBEACHHS ITOBTOPHBIX OJKCHEPHMEHTOB, OIMCHIBAEMBIX TEOpHEH
OTHOCHTEIBHOCTH W TPaBHTAllMM B 3€MHBIX YCIOBHSAX Ha Ooyee BBICOKOM ypoBHe TouHocTH (Bbimie 1%). IIpemnosken meron
JETeKTUPOBAHHMs SIIEPHBIX Y-PE30HAHCHBIX CIEKTPOB BPALIAIOIIMXCS OOBEKTOB C IMOBBIMICHHOW TOYHOCThIO. [IpuBeneHa oreHka
JKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB, MONTYyYCHHBIX B Pa3IHYHBIX YCIOBHAX. OINHUCHIBAIOTCS BO3MOXKHOCTH OSKCIIEPUMEHTAIBHOM
NPOBEPKU TNPUHLIHUITHAIBHO HOBOTO IOAXOAA K ONMCAHUIO PEIATUBHUCTCKHUX SIBJICHUM — pacmnpex—moﬁ TE€OPHUHU OTHOCUTECIIBHOCTH
(PTO), npencka3piBarolieii CyleCTBOBAHUE MAaKCHMAILHOT'O YCKOPEHUSI.
KJIFOYEBBIE CJIOBA: meccOay>poBckasi CHEKTPOCKOIHS, TOYHOCTh, I'PAaBHTALIOHHOE KPAaCHOE CMEIICHHE, PETSTUBUTCKOE
PaBHOYCKOPEHHOE BIKCHHUE, PACHIUPEHHAs TEOPHS OTHOCUTETBHOCTH

The unique resolution of the Mossbauer effect [1] is expressed by the ratio AE / E (I" = AE - line width and the
energy of gamma - quanta E) and for the isotopes Fe’’ and Zn® reaches 3.1 - 10" and 5.2 - 107, respectively.
Application of the Mossbauer Effect (nuclear gamma - resonance) for the experimental verification theory of relativity
and theory of gravity continues to these days [2-6]. This made it possible to verify the presence of the gravitational red
shift [2] with achieved an accuracy of 5 - 10™'® on the energy of gamma - rays. This proved the principle of equivalence
with accuracy to within 1%.

The analysis of the interpretation the Pound and Rebka [2, 3] experiments was carried out to test one of the
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equations of the theory of gravitation — the central field of the Schwarzschild equation [6]. It is noted that in
experiments using the Mossbauer Effect for information on the spatial curvature it is necessary to use more accurate
experiments, which should include the measurement of geometrical lengths and angles.

Thus, the improvement devices of measurement and control the speed and acceleration of moving objects in space
is an actual problem. We have previously created gyroscopic device based on the Mossbauer Effect, which allowed
more accurate measurement [7-9].

Besides this, an extended relativistic theory (ERT) based on a new approach to the analysis of relativistic effects,
based on the symmetry of space-time [10, 11] is developed. This theory predicts the existence of a maximal acceleration
[12]. This fundamentally new relativistic phenomenon, which relates the special and general relativity, requires a
careful verification. A maximum acceleration effect is more shows at high accelerations values @ and that it is at high
power and small masses. And of course, this requires the use of high-precision experimental techniques. Estimates
carried out in [13] show that the greatest acceleration is realized in nature, in particular, the accretion on to a black hole
or neutron star, nuclear phenomena, including the decay of particles nuclear stopping. Possibility of experimental
determination the maximum acceleration is discussed in detail in [12, 13].

The aim of this study is to improve the accuracy of the determination of small energy shifts at the observation of
the Mossbauer Effect in physical systems related with moving and rotating objects.

EXPERIMENTAL RESEARCH METHOD
As the source of the Mossbauer isotope Fe’’gamma - rays was used the nuclei Co’” in Cr matrix. The refined
wavelength with energy 14.4 keV is A = 0.860 255 75 (26) A [14]. The Doppler shift energy of gamma - rays for the
laboratory coordinate system, i.e. the frequency U of y - rays, is given by:

2
V=V0(1+z9cosa—1§2)_ (1)
c 2c

Here V,, — frequency of ¥ - rays for fixed relative to each other the source and absorber, & — the angle between
the recording ¥ - rays and the velocity vector of the relative motion of the source or sink, U — the relative velocity of
source on to the absorber.

The rotating body in form of a disk is the absorber of gamma rays. It takes a fixed absorber crossing the axis of the

beam 7 - rays emitted by the peripheral part rotor-source [14]. As the objects of experimental study were used the foils
and powders of iron enriched with isotope Fe’” up to 85%, austenitic steel foils.

RESULTS AND DISCUSSION
The source and absorber, characterized by single lines of emission and absorption, and a rotor rotating at a
frequency @ were used. The dependence of the resonant transmission of gamma rays on the parameter
X =na [107 rad/s] for the determination of small displacements was obtained, where the o- plane tilt angle of the rotor
disk for different frequencies of rotation of the disk n (Fig. 1, 2). The reached accuracy evaluation is 6-10° rad/s at
measurement accuracy of the resonance transmission a within the statistical error.
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Fig.1 Dependence of the resonant transmission from the Fig. 2. Dependence of the resonant transmission of the rotation
rotation angle of the rotor for frequency of rotation 0.7 Hz angle of the rotor for frequency of rotation 50 Hz

The values of the contributions from the quadratic Doppler Effect for Fe’’ nuclei (Fig. 1) are small and
approximately equal to 0.00005 mm/s [15]. We note that at the measurement of small linear and angular displacements
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of objects the cross Doppler effect with the Mossbauer technique obstacles arise first of all due to the vibrations, the
pulses, disturbance of the strict orientation of objects in space, the inhomogeneous distribution of resonant nuclei on the
surface of the object.

In this case, in the expression (1) it is necessary to take the instantaneous values V(t ) . It is necessary to search for

ways to effectively eliminate its influence on the instrument readings as to get rid of these vibrations is impossible. In
addition to measuring the linear velocity and displacement by nuclear gamma - resonance it is possible to carry out
measurement and control of angular velocities and accelerations.

The maximum high accuracy of electromagnetic irradiation frequency measurement using Mossbauer effect
allows to test of one of the consequences of special relativity — "transverse Doppler effect”" [5]. As shown [12] in the

ERT Doppler shift between inertial system K' and accelerated system K moving together is determined by the

coefficient (1 - a/A) due to the acceleration K relatively K'. Evaluation of maximum acceleration a = (1.006 + 0.063)
10" m/s?, using experimental data [5] was carried out. Such a significant acceleration it is possible to reach at modern
experimental installations, at particular, at CERN’s the muon storage ring [16].

CONCLUSIONS
We reached the values of minimum measurable linear velocity of about 5 - 10° mm/s and angular velocities of
6-10 rad/s using the isotope Fe’’. It confirms the real possibilities of measurement method Doppler shift using the
Mossbauer effect to determine the maximum acceleration and the prospects for development of such researchers.
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