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interaction between investigative and operational units is carried out in the following organizational forms:
1) exchange of information; 2) joint discussion of opinions, proposals, conclusions on the materials of the
proceedings and on issues of interaction; 3) joint planning; 4) joint participation in carrying out separate
investigative (search) actions.

It has been concluded that the effective procedural interaction of the investigator with the operational
units during the search as part of the investigative task force is characterized by the following features: 1) the
search has the same purpose; 2) all actions of the members of the investigative task force must be agreed upon
during the development of a single plan; 3) each of the members of the investigative task force acts within its
powers and retains its functional independence; 4) work as a member of the investigative task force gives the
investigator the opportunity to use the data obtained promptly as soon as possible, and to operational officers —
the information obtained during the search (in compliance with the principles of strict confidentiality)
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CURRENT TRENDS IN THE DEVELOPMENT
OF SCIENTIFIC AND TECHNICAL TOOLS FOR THE
RESEARCH OF JEWELERY WITH INSERTS
OF PRECIOUS STONES

YV po0oti mpoaHani3oBaHO HOB1 HAyKOBi 3HAHHS I[0/I0 TIPUPOIH MTOXOKEHHS TOPOTOIIHHOTO KaMiH-
Hs 1 I0r0 CMHTETHYHHUX aHAJIOTIB Ta iMiTalliif, 3MIHCHEHO OIS ICHYIOYMX TEXHOJIOTIH, Cy4acHUX HpuIia-
JB IS 1IaTHOCTHKY, @ TAaKOXK HaBEJCHO Pe3yJbTaTH BIACHHUX JOCIIKeHb. 3a3HaY€HO, 110 3a JIOTOMOTOI0
npwiany DiamondView BHSBISIOTbCS POCTOBI PHCYHKH, XapaKTEpHi JUIsl PI3HUX THUITIB IPUPOJHHUX TA CHH-
TEeTHYHHX JIaMaHTiB, IO 3a0e3leuye SKiCHY AIarHOCTHKY NPHPOJHHUX 1 CHHTETHYHHX JiaMaHTIB, PI3HUX
cnoco6iB 00IaropoKEHHsI, a TaKOXK PyOiHIB i candipiB Ta IHIIOTO JOPOTOLMIHHOTO KaMiHHS. Po3poOneHwmit
De Beers ckpuninrosuii npuctpiii DiamondView 103BoJsie TOUHO BU3HAYUTH MiAMUCH MPO ITiJBUINECHHS
Temrneparypu cuareTndHoro cuaresy HPHT Ta pisHy crpykrypy kpucranis. KoncraroBaHo, 1110 AiarHocTu-
Ka 3pa3KiB anmasiB, cuHTe3oBanux 3a HPHT-TexHomoriero 3a qonomororo npuiany DiamondView, 31e0imb-
IIOTO HE BUKJIMKAE TPYJHOILIB 32 YMOBH IIPaBHIBHOTO BCTAHOBIICHHS Ta OPi€HTANLIT TOCIIKYBaHOTO 3pa3Ka
BUSIBIICHHSI CTPYKTYPHHUX PHUCYHKIB, IPUTAMaHHUX IITYYHUM alMa3aM.

3po0ieHo BUCHOBOK MpO Te, IO Hapa3i HEAOCTATHS yBara MPHIIISAETHCS MpoOIeMaM CTBOPEHHS
TeMOJIOTIYHHX J1a0opaTopiii, 3aKyIiBii TeMOJIOriYHOrO O0NIaAHAHHS, MiATOTOBI €KCIEPTIB 3@ EKCIIEPTHOIO
creuianpHicTio 17.1. «JlocnipKeHHsT OPOTOL[iHHOTO, HAIMIBIOPOrOLIHHOIO Ta JEKOPAaTUBHOTO KaMiHHS»,
TOOTO JOCIIIKESHHS, 10 J03BOJISIE 11eHTH()IKYBaTH TEMOJIOTIYHUN 00’ €KT; BCTAHOBUTH MOXO/KECHHS TOCITi-
JOKYBaHOTO 00’€KTa; BU3HAUUTH I'€OMETPUYHI PO3MIpH, Bary, BUJ I THII OTPaHIOBaHHS 9H 00pOOKH, TOCIi-
JUTU BIACTHUBOCTI, SIKICHI O3HAKM, HASBHICTh UM BiJCyTHICTH OOJAropo/KEHHS Ta Ha OCHOBI BU3HAYEHUX
TmapaMeTpiB YCTaHOBUTH BAPTIiCTh AOCHTIKYBaHOTO 00’ €KTa.

Knrwouosi cnosa: dopozoyinne Kaminms, Hanig0oOpo2oyinHe KAMYIHHA, CYO080-2eMON0STUHA eKCnepmil-
3a, ekcnepm, oiamanm, pyoin, canghip, 061a20pooNCcents, CunmemuyHe KaminHs, Qroopecyenyis.

Introduction. Precious metals and precious stones are a special type of tangible assets as
well as an important component of economic development and sustainability of any state. Therefore,
the problem of using scientific as well as technical means and methods in the investigation of the
illicit market of precious metals, precious, and semiprecious stones is one of the most important in
modern criminology.

Literary review. The doctorate and monographic works of domestic and foreign scientists
A.L. Vinberg, R.S. Bicelkin, G.I. Gramovich, L.G. Granovsky, .M. Luzgin, V.I. Gromov, V.I.
Goncharenko, M.A. Selivanov, V. Ya. Koldin, V.I. Shikanov, I.M. Yakimov etc. were devoted to
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the theory and practice of technical and forensic support of crime investigation. The results of the
research on certain areas of technical and forensic activities, organization, and legal regulation of
the special knowledge usage as well as implementation of scientific and technical means for this
purpose were covered in the works of V.D. Arseniev, E.I. Zuev, Ye.P. Ishchenko, M.K. Kaminsky,
V.S. Mitrichiev, M.S. Poliovy, V.A. Snietkov etc.

The development of legal regulation for precious metals and precious stones circulation
is considered in the scientific works of the researchers in different periods, in particular S.T.
Goncharuk, K.M. Semeniuk, L.P. Makarov, M.M. Nazimka, A.M. Ivanov, M.M. Postnikov-Losiev,
N.G. Platonov, B.L. Ulianov, D.V. Zub, L.P. Eisenberg, K.V. Yefremov, O.M. Malichenko, Yu.L.
Chernosvitov, M.I. Zatulkin, O.L. Almazova, L.A. Dubonosov, A.E. Abalov, M.S. Marfunin, Yu.O.
Titova etc. At the same time, it can be noted that in modern forensic science the outlined issues are
quite fragmented and sporadical.

Objectives of the study. According to forensic practice, nowadays there is a tendency to an
increase in the number of crimes committed where the subject of the criminal assault or means of
committing the crime were jewelry with inserts of precious stones. Therefore, the purpose of this
study is to consider the main trends in the development of forensic tools for the study of jewelry
with inserts of precious stones, including the use of special diagnostic technologies during the
examination of precious stones in raw materials and in processed forms. To achieve this goal, we
considered such a forensic tool as DiamondView TM which allows to distinguish natural precious
stones from their synthetic counterparts with a high degree of reliability.

Materials and methods. These days increasing criminalization of the society, as evidenced
by forensic and expert practice, leads to crimes at the illicit market of precious metals, precious and
semiprecious stones, and the ways of their commission and concealment as well as the use of new
technical devices are improving. The presented study shows that currently insufficient attention is
paid to the problems of creating gemological laboratories, procurement of gemological equipment,
training of experts in the expert specialty 17.1. Study of Precious, Semi-Precious and Decorative
Stones, i.e. a kind of research that allows to identify a gemological object, establish the origin of
the object under study, determine the geometric dimensions, weight, type of faceting or processing,
investigate the properties, quality characteristics, presence or absence of refinement and on the
basis of certain parameters to determine the value of the object under study.

Diagnostics of diamonds with the help of DiamondViewTM device. As jewelry made of
artificial diamonds appeared at the market, a need for their reliable diagnostics became topical [1-4].

In the 2000s De Beers developed a simple but effective device - DiamondView TM which
allowed to distinguish natural diamonds from their synthetic counterparts with a high reliability.

DiamondView TM is a small device 26x24x44 cm weighing 13 kg. The device works with
jewelry inserts and products ranging in size from 0.05 to 10 carats. The device is quite easy to use.
After opening the door, a sample is installed in a vacuum bowl where it is held by a special pump.
After closing the door, the camera installed in the device is automatically turned on and the expert
can observe the sample on the monitor screen.

With the help of rotating handles which are located on the outside of the device it is possible
to adjust the image of the sample depending on the needs of the expert. The handles allow to move
the sample vertically, horizontally, rotate around its axis, and adjust the focus.

The device is based on the irradiation of the sample with UV waves 225 nm long (short
waves). When irradiated, the fluorescence of the sample is observed, phosphorescence is
automatically recorded, visible growth structures which reflect the conditions of the diamond
crystallization become visible.

This device allows to analyse both natural diamonds and diamonds obtained by different
methods of synthesis:

- determination of diamonds, refined with HPHT-method (processing at high pressure and
temperature), natural and synthetic diamonds: colorless, blue, yellow, and their diagnostics;

- diagnostics of yellow diamonds refining;

- diagnostics of CVD-diamonds (diamonds over 0.15 carats), including pink ones [5, p. 74].

In addition, with the mentioned device one can determine:

- the nature of the colour for pink, green, fancy brown, and blue diamonds;

- the form of the filler in emeralds;

- Be-diffusion in reddish orange and blue sapphires;

- deep Ti-diffusion in blue sapphires;

- diagnostics of heat treatment for sapphires;

- diagnostics of flux filling for rubies;

- the difference of synthetic flux alexandrites from rubies and sapphires;
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Fig. 1. DiamondView device and the type of the diamond fluorescence on the computer monitor [6].
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- alexandrite - natural / synthetic;

- noble opal - the difference between natural and synthetic;

- determination of Cu-containing tourmalines and Paraiba-tourmalines;

- the difference between cultivated and natural pearls as well as between cultivated sea pearls
and freshwater ones;

- diagnostics of fixed coloured stones using express spectrometry.

HPHT (High Pressure High Temperature) artificial synthetic diamonds which reproduce the
natural process of diamond formation were the first synthetic materials developed in the 1950s for
industrial use. De Beers created the first synthetic precious stone for research in the 1980s.

Synthetic HPHT diamonds are grown in a press with a camera in the middle. A seed crystal
is placed in the lower part of the chamber coated with a metal solvent catalyst. Graphite powder is
placed over a metallic solvent, then the mixture is subjected to extreme pressure and the temperature
of 1300 to 1500 degrees Celsius - slightly higher than the heat that generates natural diamonds.

Different features of growth in natural and laboratory conditions determine the formation of
the synthetic composition of HPHT-diamonds in different ways. These are mostly cubo-octahedral
forms while in natural conditions there are octahedral or dodecahedral forms. The process often
leaves indicators of metal inclusions in the stone, some of which react to a strong neodymium
magnet. These inclusions can be detected visually or with a microscope.

Other identification characteristics include zonal colouring, especially around the culet that
is associated with crystal growth characteristics, and distinctive greenish fluorescence.

Although visual observations may indicate that the diamond is synthetic, devices such as
DiamondCheck (GIA), DiamondSure, and DiamondView (De Beers) use spectral, photoluminescence
analysis, and / or phosphorescence analysis to identify stones that are synthetic more accurately.

Developed by De Beers, the DiamondView screening device allows to identify signatures
about the increase in the temperature of the synthetic synthesis of HPHT and different crystal
structureb accurately. In addition, as these synthetic substances were subjected to increased heating
for several days rather than millions of years, another De Beers screening device, DiamondSure,
may detect differences in how nitrogen impurities are configured within the stone.

Nowadays several new manufacturers create high-quality synthetic materials, including
fancy blue, colourless, and fancy yellow diamonds. The largest HPHT diamond ever studied by
GIA weighs more than 4 carats. The Russian manufacturer, New Diamond Technology, produced
colourless and almost colourless HPHT diamonds weighing 5 carats.

Over the last decade a new process for producing synthetic diamonds by chemical vapour
deposition (CVD) has developed rapidly. Gases, usually methane and hydrogen, are heated with
microwaves to form plasma that deposits carbon atoms on the substrate which later crystallizes as a
diamond. After growth, synthetic diamonds are turned into cubes or cylinders.

Unlike HPHT diamonds, CVD diamonds do not have distinctive inclusions, so these
diamonds can be identified by infrared spectroscopy or by using the DiamondSure device which
allows to detect their absorption features. The final identification can be made using DiamondView
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which reveals differences in the fluorescence patterns of CVD diamonds. In addition, while some
CVD diamond-specific emission lines can be removed by annealing (high-temperature heat
treatment), excessive silicone impurities which are very common in currently available stones of
this type (and very rare in natural diamonds) are extremely difficult to remove.

The DiamondView device examines surface fluorescence by illuminating the stone with
shortwave ultraviolet light. The corresponding image can be viewed on the screen, and it can be
concluded whether this stone is natural or synthetic.

Unfastened polished stones are held in place by a vacuum holder. A modified holder is
available for large stones. You can also look at some prefabricated items, such as earrings with
stone inserts and simple rings, by changing the assembly of the holder using the provided adapters.
The colour and pattern of fluorescence as well as the absence or presence of phosphorescence
will vary depending on the natural or synthetic origin of the stone. To help the user interpret the
characteristics of synthetic CVD diamonds that have blue fluorescence, there are easily modified
filters that improve the understanding of the growth characteristics of synthetic stones.

The following growth patterns typical of different types of natural and synthetic diamonds
can be detected with the help of DiamondView.

One of the biggest problems that sales professionals and gemologists currently face is the
need to determine exactly whether the stone was heat treated. Although a reliable answer to this
question is a job for a large laboratory, there is a simple and inexpensive tool that can often give an
important indication. This is an ultraviolet lamp with the use of microscopic examinations.

With the help of special filters (for example, the blue-green Schott BG-12 filter) it is possible to
dampen red fluorescence and on the contrary strengthen the transfer of titanium Ti 4+ blue fluorescence.

In another heat-treated and flux-saturated ruby from Mong Hsu (Burma), thin zonal spots of
chalk blue fluorescence "float" on the fluorescence of a red body based on chromium Cr3 +. These
areas are strong evidence of high-temperature heat treatment but are masked by red fluorescence, so
they are difficult to see. However, the same filter helps to get rid of red fluorescence.

Conclusions.

The analysis of the existing technologies and instrumental methods for the research of
precious stones in the natural and refined state, its synthetic analogues and imitations as well as our
own research allow to make the following conclusions:

1. One of the methods that provides comprehensive information on the origin and methods
of refining precious stones is the use of fluorescence in short and long waves with the subsequent
studies of the magnified image.

2. For scientific tasks and teaching the basics of methodological research, it is possible to use
inexpensive devices (an ultraviolet lamp or a specialized flashlight pen, a digital microscope) with
the subsequent display of the research results on the computer monitor.

3. Professional examination requires appropriate equipment. DiamondView is the device that
provides high-quality diagnostics of natural and synthetic diamonds, various methods of refining as
well as rubies, sapphires, and other precious stones.

4. Diagnostics of diamond samples synthesised by HPHT technology using the Diamond View
device in most cases does not cause difficulties provided that the sample is identified and oriented
correctly to detect structural patterns intrinsic to artificial diamonds.
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SUMMARY

Iryna O. Rudenka. Current trends in the development of scientific and technical tools for the
research of jewelery with inserts of precious stones. The paper analyses innovative scientific knowledge
concerning the origin of precious stones as well as their synthetic analogues and imitations. Besides, the
existing technologies and modern diagnostic devices are reviewed and the results of our own research are
presented.

Methods of fluorescence analysis and research under a microscope in the study of natural precious
stones, including refined ones as well as their synthetic analogues and imitations is demonstrated.

Keywords: precious stone, diamond, HPHT, CVD, ruby, sapphire, refinement, synthetic stones,
fluorescence, phosphorescence.
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CONDITION OF SCIENTIFIC RESEARCH INVOLVEMENT
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OF THE MINISTRY OF INTERNAL AFFAIRS OF UKRAINE
TO THE PRE-TRIAL INVESTIGATION

B crarTi po3misHyTO cTaH HAYKOBUX OCIIKEHB 3 MUTaHb 3aJy4eHHs NpaliBHUKIB ExciepTHOT comysx-
61 MBC VYkpainu 10 10CyI0BOTO pO3CITilyBaHHSI.

BinsnaueHo, 110 PO3IIMPEHHs Ta MOIIHOIEHHST HAYKOBHX JOCIHIKEHb B rajy3i CylI0BO-€KCHEPTHOT
JUSUTBHOCTI HEMHUHYYE NIPU3BOAUTD 10 MOTPeON BUKOPUCTAHHS TaKHX JOCSATHEHB i B MPAaKTHYHIH MiSUIBHOCTI
OpraHiB BHYTPIIIHIX CrIpaB YKpaiHH.

ABTOpPOM TIpOaHAaJi30BaHI OKpeMi HAyKOBIi JOCIIHKEHHS, 3AIHCHEHI Y (OpMi JOKTOPCHKUX, KaHIHIAT-
ChKHX JHcepTaliif, MoHorpadiii, HU3ka HayKOBHX CTaTei, HABYAIbHO-METOMMYHUX MaTepiajiB, IO Ja€ M-
CTaBH I BUCHOBKY IPO T€, LI0 MHUTAHHS B3a€MOJIii eKCIIepTiB 31 CIITUNMH, ONEPATUBHUMH IPAlliBHUKAMH,
3aXMCHHMKaM¥, BUKOPHUCTaHHsS HUMH CIIeLiajbHUX 3HAHb y CBOIHM AISUIBHOCTI, @ TAKOXK 3aJIy4CHHs MPALliBHUKIB
ExcnieptHoi ciy:x6u MBC VYkpainu 10 J0CyZ0oBOTO po3CiliyBaHHS B yMOBAaX Cy4aCHOTO 3MarajJbHOTO KPHMi-
HAIILHOTO ITPOIIECY BUKIMKAIOTh IHTEPEC y 0araTboX BITUM3HSHHX 1 3apyOIKHHX HAYKOBIIIB Ta MPAKTHKIB.

[TigkpecneHo, mo moTpeOyOTh MOJATBIIOr0 HAYKOBOTO PO3POOICHHS MUTAHHS KPUMIHATICTHYHHX Pe-
KOMEHJIIAIiH 11070 30MpaHHs Ta HaJlaHHA He0OX1IHUX MaTepiajiB 3 MiATOTOBKU Ta MIPU3HAYCHHS EKCIIEPTU3 B
MeXax Mi>KHapOIHOI IPaBOBOI JOMOMOTH.

KpiM TOr0, aBTOPOM KOHCTAaTOBAHO, L0 aHAJIi3 OKPEMHX HAYKOBHX JIOCIIIKEHb, 3AiHCHEHNX Y (hopmi
JIOKTOPCHKUX, KaHAWAATCHKUX JUcepTaniil, MOHOTpadii, HU3KH HAyKOBHX CTaTel, HaBYAIbHO-METOIMIHUX
MarepiaiiB a€ MiCTaBH JUIsS BUCHOBKY PO Te, IO IINTaHH 3aJIydeHHs ekcrepTiB Excrieprroi cimyx6n MBC
JI0 JOCYZI0BOTO PO3CIIiTyBaHHS B yMOBAaX Cy4acHOTO 3MarajJbHOTO KPUMiHAJIBHOTO MPOIECY BUKINKAIOTh 1HTE-
pec y 6ararbox BITYM3HAHUX 1 3apyOIKHUX HAyKOBIIB 1 MPaKTHKiB. baratorpanHicTe mpoOaeMaTHKy, IHPOTa
iHTEpeCiB KOPUCTYBAYiB /10 PO3BUTKY HAYKOBOI JYMKH i JIOCATHEHb HayKOBO-TEXHIYHOTO MPOTPECy, BaXJIIH-
BICTb 3aBJIaHb, SIKi BUKOHYIOTH NpaliBHuKN ExcrieprHoi ciay:x6u MBC Bka3yloTh Ha aKTyalbHICTh i€l Ipo-
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