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Breve descricéo

A aplicacdo de *RSS-NMR** (Ressonancia Magnética Nuclear por Satélite) na exploragao de petr6leo e minerais representa
um avango significativo na detecc¢éo de recursos naturais. Esta tecnologia inovadora permite identificar e caracterizar
reservatorios de hidrocarbonetos e outros minerais em profundidades de até 5 a 7 quildbmetros, sem exigir interpretacéo
complexa de dados.

Principio de funcionamento O RSS-NMR funciona emitindo um sinal direcional especifico para a substancia

procurada, como petréleo ou gas. Quando esse sinal atinge o alvo, ele é reemitido e captado na superficie, fornecendo
informag6es diretas sobre a presenca e caracteristicas dos depositos. Este processo depende do fendmeno da ressonancia
magnética, que permite uma detec¢do precisa sem a necessidade de interpretar dados complexos[1][3].

Beneficios do RSS-RMN

- Custo reduzido: A tecnologia permite localizar locais de perfuragdo com orcamento até dez vezes inferior ao
o dos métodos convencionais.
- Rapidez: Os resultados podem ser obtidos em apenas 30 dias, permitindo rapido planejamento de
operag0es [1].
Eficiéncia: Com uma precisao de 90-95%, o0 RSS-NMR supera os métodos sismicos tradicionais, fornecendo
avaliagdo confiavel de reservas [1][3].
- Impacto ambiental minimo: A utilizagdo deste método requer pouca ou nenhuma intervengéo no
terra, o que reduz a perturbacdo ambiental[1].

Aplicagdes especificas

1. Exploracéo de petréleo: RSS-NMR é usado para mapear reservatdrios de hidrocarbonetos, determinar sua espessura,
profundidade e pressédo, ao mesmo tempo que identifica horizontes geoldgicos relevantes. A reexploracéo de reservatorios
antigos ajuda a prolongar a vida util do campo petrolifero.

2. Exploragdo Mineral: Além de petréleo e gas, esta tecnologia também pode localizar aquiferos e outros recursos
minerais, tornando versatil seu uso no setor de mineracao[3][4].

Em resumo, a aplicagdo de RSS-NMR na exploragao de petroleo e minerais fornece um método moderno e eficiente para detectar
recursos naturais com precisao e baixo custo, ao mesmo tempo que minimiza o impacto ambiental.

Citacoes:

y [1] https://www.linkedin.com/pulse/use-rss-nmr-green-fields-refurbish-brown-oil-gas-part-friedman-
y [2] https://www.senat.fr/lc/Ic230/1c230.pdf

y [3] https://rss-nmr.info

y [4] https://lwww.cmco.com/fr-fr/Industries/industrie-mines-petrole-et-gaz/

y [5] https://rss-nmr.info/index.php/outil/

y [6] https://rss-nmr.info/index.php/exposition-technique-scientifique/

y [7]https://lwww.researchgate.net/publication/200802375_Applications_of NMR_

y [8] https://rss-nmr.info/index.php/strategies-dusage/
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|. Pesquisa de minerais (Mineracao)

Fands-lic, parte do grupo Poisk, fornece pesquisa operacional, delineamento e medic¢édo de profundidades de vérios
objetos mineralizados, bem como depdsitos de petrdleo e gas. A tecnologia e os equipamentos utilizados séo testados e
patenteados.

A tecnologia de busca remota de anomalias de mineracéo é baseada em uma combinagdo de métodos tradicionais de registro
de halos de dispersdo de atomos metalicos de um depdsito na superficie terrestre ao decifrar imagens digitais de satélite,

bem como no método de “visualizagdo” de sua origem em um analdgico imagem de satélite. imagem de campos
eletromagnéticos acima do depdsito na forma de “zonas de alto brilho”. Areas de “brilho aumentado” sdo visualizadas em
fotografias espaciais analdgicas de alta resolugdo (fotografias aéreas) apés serem tratadas com produtos quimicos especiais

(géis).

Cada tipo de minério metdlico (minerais) em um depdsito é caracterizado por espectros de amplitude-frequéncia de radiagéo
eletromagnética, que sao registrados acima do depdsito por equipamentos geofisicos espectrais altamente sensiveis
instalados em aeronaves.

Para identificar com seguranga “zonas de alto brilho” caracteristicas de um determinado minério, imagens analdgicas de
satélite séo pré-processadas com reagentes quimicos. Os reagentes incluem fésforos, sensibilizadores e nanopds finos de
metais raros com as propriedades necessarias, bem como p6 de niobato de litio. Os reagentes quimicos séo selecionados
experimentalmente para identificar o metal desejado no minério com sua concentracdo especifica (de fundo ou industrial -
minimo, médio, maximo). As amostras de minério sao geralmente fornecidas pelo Cliente.

Um conjunto de equipamentos estacionarios do complexo Poisk permite estudar a composicdo dos minérios, registrar
espectros eletromagnéticos de informacao-energia (reconhecimento) e espectros de RMN dos principais metais incluidos nos
minérios de nicleos de minérios e rochas descontadas.

Blocos altamente sensiveis de equipamentos estacionarios sdo usados para decifrar imagens espaciais analogicas
(descrevendo "areas de alto brilho") depois de terem sido tratadas com produtos quimicos e expostas a campos de radiagédo
gama (para aumentar a intensidade do “brilho” dependendo da concentracéo de metal no minério).

Para calcular a profundidade de mineralizacéo (ver abaixo) de uma anomalia utilizando métodos geocésmicos, é necessario
determinar o valor da "mudanca de limite" dessa anomalia, determinado a partir de duas imagens analégicas de satélite
tiradas de dois planos e com diferentes angulos de inclinagdo de os eixos orbitais. O célculo das profundidades de ocorréncia
é realizado em dois ou trés pontos para cada anomalia com teor de metais industriais no minério (com concentrag@es “de

fundo” é impossivel determinar a profundidade de ocorréncia).

Com base nos pontos de medigdo, séo construidas se¢Bes de profundidade da anomalia e calculados os recursos de
previsdo. A tecnologia passo a passo para busca remota de anomalias mineralizadas, seu delineamento e determinacéo de
profundidades de mineralizacdo consiste na implementacdo sequencial de uma série de atividades, a saber:

1) Aquisicéo de consumiveis, equipamentos, meios técnicos auxiliares necessarios, instalacdo e controle de equipamentos
geofisicos antes do inicio dos trabalhos. Obtencéo de mapas da area de pesquisa.
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2) Entrega de amostras (nucleos) de minério e rochas circunvizinhas caracteristicas da area de estudo
provenientes de jazidas vizinhas.

3) Registro de nucleos de espectros de informagéo-energia de minérios e espectros de RMN de
elementos atémicos que fazem parte do minério desejado e selecionados como pontos de referéncia
(com espectros de reconhecimento caracteristicos).

4) Calibragéo de equipamentos para registro de amostras de rochas com metais, bem como com um

especifico em mineralizacdo de , conjunto de diferentes concentracdes de
metais.

5) Fabricacdo de materiais para suportes matriciais de “teste”, registrando neles os espectros
eletromagnéticos ressonantes de amostras de minério (nlcleos) e os espectros de RMN de atomos
metalicos de referéncia (marcadores). Ativagdo de matriz usando tecnologias radioquimicas em um
reator nuclear de pesquisa ou instalagcdo gama de maior poténcia.

6) Producdo de fotografias aeroespaciais da area estudada (avido, drone, nave espacial) ou aquisicdo de imagens
digitais e analdgicas de satélite (alta resolucéo) de centros especializados em sensoriamento remoto da Terra (RF,
UE, EUA) e monitoramento ambiental da ambiente.

7) Obtencédo de imagens analdgicas de satélite cobrindo a &rea com poc¢o de controle para determinar a
partir delas a possibilidade de registro de anomalias com diferentes concentragdes de mineralizagdo
localizadas em grandes profundidades.

8) Processamento de radiac@o da série resultante de imagens de satélite (apds aplicacéo de reagentes
gquimicos) e sua interpretacao utilizando equipamento estaciondério (equipamento preliminar é testado
em um poco de controle para detectar um depdsito conhecido).

9) Visualizacdo e delineamento dos limites dos halos de mineralizacdo metélica na superficie do solo em
imagens analdgicas de satélite, seguida de identificacdo neles (em uma nova série de imagens de
satélite de alta resolugéo) de anomalias com concentracdo industrial (especificada) de metal no
forma de “zonas de maior brilho” (para cada concentragao - seu préprio algoritmo de interpretagao
preparou imagens de satélite com selecéo individual de reagentes quimicos e aditivos).

10) Avaliacdo dos resultados da deteccéo, identificacdo e delimitacdo dos limites das zonas mineralizadas
gue apresentam anomalias industriais. Estabelegca um mapa da area de investigacao indicando os
limites das areas detectadas com anomalias de minério e placer de um determinado metal.

11) Determinacgéo de profundidades de minérios industriais em 2 + 3 pontos de medicdo em anomalias
usando ferramentas de deteccao geocdésmica

12) Elaboragéo de relatérios, documentos cartograficos e tabulares.

A confiabilidade dos resultados obtidos chega a 65-70%. O erro na medi¢éo das profundidades de
mineralizagdo nao ultrapassa 2%
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ll. Pesquisa onshore e offshore para depodsitos de hidrocarbonetos
e gas (CH4, H2)

A tecnologia permite identificar e delinear anomalias associadas a acumulag¢des de hidrocarbonetos,
avaliar profundidades de reservatorios, identificar falhas tectdnicas, mas também realizar uma
avaliacdo preditiva de recursos nas anomalias identificadas.

A tecnologia de deteccdo remota de depositos de hidrocarbonetos depende de varios processos
fisicos e quimicos importantes que ocorrem no ambiente terrestre:

— Migragéo por difusé@o de hidrocarbonetos e gases volateis da jazida para a superficie terrestre.
Como resultado desses processos, hidrocarbonetos e gases se acumulam no solo subterraneo,
com posterior formacéo de um halo de disperséo de hidrocarbonetos e metais diversos na
superficie do solo. Os halos de disperséo sao bem registrados por meios de reconhecimento
espacial.

— Formacéao de 6xidos metalicos e minerais contendo metais devido a processos fisico-quimicos
e diversas reagcdes quimicas em rochas hospedeiras do ambiente terrestre, causadas por
acumulacdes de hidrocarbonetos. Esses processos criam campos eletromagnéticos
caracteristicos no campo magnético da Terra e levam a mudancas nas propriedades
magnéticas do ambiente terrestre, que podem ser registradas na forma de espectros de
frequéncia-amplitude de campos eletromagnéticos na superficie do solo (diretamente acima
do deposito). . Esses campos aparecem em fotografias espaciais analégicas como areas de
“brilho aprimorado” e séo registrados usando equipamento espectral altamente sensivel. O
equipamento espectral utiliza radiémetros de medigdo com modulacdo automética de
profundidade, que eliminam a influéncia de sinais de ruido.

Para registrar por métodos diretos os halos de difuséo de hidrocarbonetos na superficie do solo e as
caracteristicas espectrais de amplitude-frequéncia dos campos eletromagnéticos acima do depdsito,
sédo utilizados métodos patenteados de “visualizagdo” de campos eletromagnéticos em imagens
analdgicas de satélite apds seu tratamento especial com produtos quimicos. reativo (para realcar
“areas de alto brilho”).

Para identificar com seguranca areas de "brilho aumentado™ em fotografias espaciais analdgicas,
reagentes quimicos, fosforos, sensibilizadores e p6s metélicos finos, bem como niobato de litio
( LINbO3) € um composto quimico de nidbio, litio e oxigénio, sdo aplicados ao papel fotogréfico.

Isto permite um aumento no brilho (“areas de alto brilho”) em uma imagem de satélite analogica

(diretamente acima da anomalia UV).

As imagens espaciais séo decifradas apds exposicdo a campos de radiacdo gama. Para cada tipo de
hidrocarbonetos identificados e rochas reservatério de hidrocarbonetos, bem como para aguas
salgadas profundas, sdo selecionados diferentes tipos de sensibilizadores e p6s dos metais raros
necessarios (estabelecidos experimentalmente). Nanopds de alta pureza sédo obtidos por meio de
tecnologias microbianas ou adquiridos no exterior.

Um conjunto de equipamentos estacionarios permite estudar a composi¢do quimica de amostras de
petrdleo, determinar as concentracfes de metais niquel e tungsténio, bem como outros metais e
impurezas no petréleo, registrar informacdes e espectros de energia (eletromagnéticos) de amostras
de petréleo (com um composi¢do metalica especifica), gases de hidrocarbonetos (metano, etano,
propano), rochas reservatorio de petréleo e gas e formagdes rochosas com agua salgada, transfira
os espectros de RMN registrados para os transportadores organometalicos (matrizes).

https://rss-nmr.info
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Equipamentos estacionarios também séo utilizados para delinear anomalias UV durante a interpretagédo
de imagens analdgicas de satélite de alta resolucdo e para garantir seu processamento radioquimico
preliminar.

A sequéncia de etapas é a seguinte

— Estudar amostras de petroleo e registrar seus espectros de energia de informagéo e
Espectros de RMN dos metais que compdem os dleos.

— A identificagdo e delimitagdo de cada tipo de anomalias de hidrocarbonetos (petréleo, gés,
condensados de gas) e a determinacao das profundidades da sua ocorréncia sédo efectuadas
através da decifracdo de uma série de imagens de satélite digitais e analogicas de alta resolugéo
obtidas em varios espectros de radiacao electromagnética (visivel , espectros IR, UV e invisiveis).
Com base nos espectros visiveis da radiacéo refletida, sdo determinadas &reas com sinais de
depositos de hidrocarbonetos (halos de difuséo de carbono) e os espectros invisiveis dos campos
eletromagnéticos caracteristicos sao “visualizados” na forma de “areas de alto brilho” em um alto-
satélite analdgico de resolucdo. imagens diretamente acima dos depdsitos de hidrocarbonetos.

— Processamento de imagens analdgicas de satélite para visualizagao dos limites dos depésitos de
hidrocarbonetos na forma de “zonas de alto brilho”.

— Medir as profundidades e espessuras dos reservatérios de hidrocarbonetos em anomalias
hidrocarbonetos.

— Construcéo de uma secc¢éo da anomalia de hidrocarbonetos com base em pontos de medigéo,
indicando o numero de tanques e suas capacidades.

— Avaliacdo dos recursos de hidrocarbonetos previstos em cada anomalia identificada com base
parédmetros calculados do depdsito (em 2 + 3 pontos de medi¢éo).

— Determinacgéo de pontos recomendados para perfuracao de pocos.

— Elaboragao do relatdrio final. Sele¢do das anomalias mais promissoras, preparagao do
material cartografico.

Neste caso, sdo realizadas as seguintes atividades:

1. Aquisicéo de reagentes quimicos, consumiveis, meios técnicos auxiliares necessarios, instalacéo e
controlo dos equipamentos estaciondrios utilizados, que integram o complexo geofisico.
Obtencédo de mapas da area de busca e ordenacédo de uma primeira série de imagens digitais de
satélite em diferentes faixas de frequéncia cobrindo a area de busca.

2. Recebimento do Cliente de amostras de petréleo caracteristicas da area de estudo e das
coordenadas de um poco de referéncia do campo mais préximo.

3. Estudar a composicao do 6leo, registrar espectros de informacao-energia e espectros de RMN de
atomos metalicos contidos em amostras de 6leo a partir de amostras de 6éleo.

4. Producéo de matrizes organometalicas de “teste” e “funcionamento” para registrar informacées de
reconhecimento e espectros de energia de amostras de petréleo, e espectros de RMN de atomos
metalicos de referéncia.

5. Ativacao de matrizes de “trabalho” e “teste” utilizando tecnologias radioquimicas e gravagéo nelas
de espectros eletromagnéticos de reconhecimento (espectros de informagéo-energia e espectros
de RMN de &tomos metalicos de referéncia) utilizando unidades fixas de registro de equipamentos
complexos.

6. Verificagdo da funcionalidade e calibracdo de equipamentos estaciondrios e de campo para registro
seletivo de diversos tipos de amostras de 6leo submetidas utilizando matrizes de “
trabalho” e “teste”, bem como tipos esperados de rochas reservatoério (da apostila do Poisk Group
LLC).
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7. Obter imagens digitais de satélite e interpreta-las utilizando tecnologia tradicional para determinar os limites

de areas prospectivas com indicios de hidrocarbonetos.

8. Obtencéo de imagens analégicas de satélite cobrindo areas promissoras com potencial

sinais de hidrocarbonetos.

9. Obtencéo de imagens analégicas de satélite cobrindo a localizacdo de um poco de teste a partir de um

10.

11.

12.

13.

14.

perto do campo. As coordenadas dos pogos sao fornecidas pelo Cliente.

Processamento de imagens analégicas de satélite obtidas com radiacdo gama e sua interpretagao
utilizando tecnologia patenteada para visualizagéo de “zonas de alto brilho” em um tipo especifico de
anomalia de hidrocarboneto localizada ao redor do pogo de teste.

Calibracdo de equipamentos estacionarios complexos para identificar claramente um depdsito conhecido
de petréleo ou gas ao redor de um poco de teste e determinar a profundidade da acumulacéo de
hidrocarbonetos.

Processamento radiolégico de imagens espaciais analégicas e sua decodificagao utilizando tecnologia
proprietéria para determinar o tipo de anomalia de hidrocarbonetos na area estudada, delimitagéo e
transferéncia de seus limites para imagens espaciais com grade de dados de contato. Determine o
tamanho da anomalia. Reagentes quimicos, fésforos e sensibilizadores sédo selecionados individualmente
para cada tipo de anomalia de hidrocarbonetos.

Processamento radiolégico de uma série adicional de imagens espaciais analégicas para determinar a
partir delas as profundidades dos reservatérios na anomalia, dependendo da magnitude da “mudanca” dos
limites dos contornos da anomalia, determinada a partir de duas imagens espaciais tiradas de dois satélites
com orbitais diferentes. inclina¢cdes. Normalmente, sdo utilizadas seis imagens analdgicas de satélite de
alta resolugéo para cada anomalia, uma vez que as profundidades séo determinadas em 2 a 3 pontos em
cada anomalia.

Processamento radiolégico de imagens espaciais analdgicas e interpretacdo de imagens digitais na faixa
IR para determinar e mapear uma rede de falhas tectdnicas com migracao de fluxos de fluidos de alta
temperatura ao longo delas.

A confiabilidade (preciséo estatistica) das informacdes (detecgdo de anomalias promissoras, numero de depdsitos
de hidrocarbonetos, suas profundidades e espessuras) é de 60 a 70%. Ao mesmo tempo, o erro na medicdo da
profundidade dos reservatorios de hidrocarbonetos pode ser de até 2-3% (em terra) e de até 4% (na plataforma).

Profundidade de pesquisa confirmada de 6.000 m em terra e no mar (a partir do fundo do mar)

https://rss-nmr.info
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lll. Outras atividades auxiliares de pesquisa desenvolvidas usando
RSS-RMN

Gemas: Estamos falando de diamantes, safiras, rubis e esmeraldas que séo as pedras preciosas. Neste caso ndo
procuramos as pedras diretamente mas sim a rocha mée da formacéo e depois, com o reconhecimento, vamos ao
local e verificamos a presenca das gemas.

Ndédulos Polimetalicos: Destacamos 1 campo de Nédulos Polimetalicos no Mar Negro em 2023, para que
possamos usar a mesma tecnologia para destacar esses campos procurando 0s principais metais.

Naufragios ricos ou histéricos: Trabalhamos na busca de naufragios contendo ouro ou metais preciosos em
nome de empresas privadas de busca de tesouros, nossa contribuigcdo € o posicionamento do Naufragio no fundo
do mar.

Tesouros enterrados : Destacamos 10 bauls cheios de moedas de ouro de 100 kurush Ouro datado da Primeira
Guerra Mundial que, em antecipa¢do a uma derrota, queria abrigar o dinheiro do Império Otomano para uma
reconstituicao do califado

Pesquisas de explosivos ou bombas ndo detonadas : Em diversas ocasifes 0 RSS-NMR revelou bombas ou

depositos de munigBes enterrados. Usos em paises em conflito abertos a todos
momento.

Pais da América Latina / luta antidrogas (em desenvolvimento de conceito de pesquisa avangada) :
Propomos uma busca por laboratérios clandestinos com base nos precursores em maior nimero e mas também
na sua massa (peso/volume) que deixara rastros durante a varredura a selva da zona do narcotrafico por satélites
gue fornecerdo um mapa com resultados marcando claramente os laboratérios. Nao podemos rastrear veiculos
gue contenham narcéticos.
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5 NMR

4. Aguas subterraneas que atualmente escapam
Humanidade. Pesquisa especifica do grupo Poisk utilizando RSS-NMR

Existem no subsolo e na terra em geral grandes rios subterrdneos que nédo sédo explorados porque seria necessario
fazer perfurag6es do tipo petréleo.

Principio dos Alambiques Naturais: Também trabalhamos nos mecanismos de formacéo de agua doce
subterranea préxima as camaras magmaticas de vulcGes extintos utilizando os equipamentos do complexo de
testes de ressonancia remota “Poisk”

Principio geofisico simples: O mecanismo de formacdo da agua doce subterranea é que a agua do mar,
deslizando ao longo das fraturas tect6nicas, chega a camara magmatica (2.000 + 3.000 m de profundidade), onde
a agua ferve e depois vaporiza. (Principio do imovel).

O vapor resultante flui sob presséo para as rochas permeéaveis a agua superiores por meio de fendmenos tectonicos.

Forma nas fraturas (a uma profundidade de 400 +~ 1000m) uma condensacado do vapor em agua que forma uma
lago subterraneo de 4gua doce. A partir desses lagos ao longo das falhas formam-se rios subterraneos de dgua doce

Da zona de ebuli¢do seguindo outro circuito de falhas, a &gua muito salgada chamada geotérmica (a uma
profundidade de 2.000 + 2.500 m) flui mais profundamente ou em diregc&o a superficie apds ter fervido.

Em todos os casos, o fluxo das dguas subterraneas dos lagos e reservatorios vai para 0s mares e oceanos.
Este fendmeno ocorre ao longo de centenas de quilébmetros em vérios niveis de profundidade. Ao longo do

caminho, o fluxo de 4gua doce ramifica-se em pequenos riachos, que cobrem grandes &reas, mas ndo sao

acessiveis sem técnicas de RSS-NMR.

Lac d eaux douces guterrains

MER /OCEAN

chambre de vaporisation ou Alambi

Coeur de chauffe comme la bouilloire flux d'eaux de geothermie

Chambre a magma source d'energie

Quando o deserto poderia ser um jardim do Eden
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Destacamos um exemplo especifico: na camara magmatica nimero 14, no sul do Irdo, a agua do mar vem do Golfo
Pérsico. Isto resulta na formacéo de dois fluxos de agua geotérmica em profundidades de 2 e 3 km. Consequéncias
Formou-se, portanto, um grande fluxo de 4gua doce que atravessa a Peninsula Arabica e a Arabia Saudita. Esta
poderosa corrente de agua doce atravessa os Emirados Arabes Unidos a uma profundidade de 280 a 350 metros.
Outros rios subterraneos desdguam no Mar Vermelho, perto da cidade de Jeddah.

4. Les sources naturelles d'eau douce les plus importantes dans le monde

Nous avons identifié un certain nombre de sources majeures d'eau souterraines dans différents pays

e e
R B < Y

SR e

Dans tous les cas, le flux des eaux souterraines des lacs etréservoirs se dirige vers les mers et les
océans. Ce phénomeéne se produit sur des centaines de kilomeétres a plusieurs niveaux de
profondeur. En cours de route, le flux d'eau douce se ramifie en petits ruisseaux, qui couvrent de
grandes surfaces mais qui ne sont pas accessibles sans les techniques RMN

https://rss-nmr.info
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Quelques exemples de sources naturelles d'eau douce

On peut non seulement trouver des "chaudiéres" naturelles, mais aussi déterminer leur

structure:
P Point 6 Point 8 Point 9 Point 13
arameftes - - -
Mauritanie Egypte Mozambique Iran
Provenance des Atlantque Mediterranee Ocean Indien. Caspienne
eaux de mers 3 km de large 8km de large 10 km delarge 10 km delarge

Eaux de type
géothermique

Courant de type

Geothermque

Riviéres d'eaux
Salées souterraine.
Profondeur ~200@ m

Courant de type

Geothermmique

Rivieres d'eaux
Salées souterraines.
Profondeur ~ 2500 m

Courant de type

Geothermique

Riviéres d'eaux
Salées souterraines.
Profondeur ~ 2300 m

Courant de type

Geothermque

Riviéres d'eaux
Salées souterraines.
Profondeur ~ 2000 m

Eaux douces
disponible

3 flux eaux douces.
Profondeur
70m -128m

Multiple flux d'eau
douces.
Profondeur
= 200m

Multiple flux d’eau
douces.
Profondeur
= 150m

3 flux d'eau
douces.
Profondeur
=180-240m

Publications by our scientists on this subject

1. G.A.Bielawski, NI Kovalev New technologies in remote environmental monitoring of undergroundand underwater
objects // "Environmentand Resources”, vol. Numbe9, Kiev, 2004., P.7.

N.l.Kovaley efc. Investigation of the mechanism of formation of undergroundfresh water near the magma chambers

extinguished volcanoes. InternationalConference «Space technologies in geophysics» //C.P.Russia, 2013.

3. N.I. Kovalev, etc . On the mechanism of formation of undergroundiresh water near magma chambers. - The book
Scientific works of CHYA3wul] vol. 2(46), 2013.

https://rss-nmr.info

12/40



Machine Translated by Googl|

V. Estimativa da profundidade do sepultamento

O software do autor permite calcular a profundidade dos depdsitos de hidrocarbonetos e zonas de mineralizagdo com base

nos resultados da exploracdo espacial. Para calcular as profundidades das anomalias identificadas (em 2-3 pontos) usando
apenas reconhecimento espacial, sdo determinados os valores dos “deslocamentos” dos limites da anomalia, determinados
a partir de duas imagens de satélite analdgicas tiradas por 2 satélites com angulos diferentes d inclinagado orbital (Fig. 1).

H1

3emMHan NOBEPXHOCTb

Perncrpupyemsbie /').'.._ . A
rpaHuubi I S

YB-aHOoManum Ha
NoBepPXHOCTU FPYHTAa

YB-aHomMmanua
B 3eMHOW cpege

Figura 1 — Método de célculo de profundidades de anomalias

Para calcular a profundidade do depdsito (H2), é utilizado um software especial que leva em consideragéo o angulo de
inclinagdo dos eixos orbitais yy0 e a altitude de vdo dos satélites (n°1 e n°2). Nos pontos de medic¢éo de profundidade, sao
construidas se¢bes que mostram a espessura efetiva média dos horizontes saturados de petréleo e gas ou corpos de minério

e é realizada uma avaliac&o preliminar dos recursos.

https://rss-nmr.info
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VI. As principais vantagens datecnologia Group Poisk LLC

desenvolvido por Fands-lic

1. Versatilidade, capacidade de pesquisa remota de todos os tipos de minerais (petréleo, gas, metais

~

©

diversos, diamantes, carvéo, etc.), bem como aguas subterréneas térmicas e doces mineralizadas,
fracamente mineralizadas;

. Elevada taxa de sucesso (preciséo estatistica) na identificacédo (>70%) de depdsitos minerais, capacidade
de determinar profundidades de ocorréncias e avaliagéo preliminar de recursos antes da perfuragédo de
exploracéo;

. Reducdo significativa dos riscos e incertezas geoldgicas associadas a descoberta de jazidas minerais;

. A capacidade de determinar remotamente anomalias em qualquer territério e o seu delineamento em
fotografia digital de satélite, o que garante a escala do trabalho de investigacéo ao cobrir grandes areas
de pesquisa de uma grande area, e reduz também consideravelmente o tempo necessario para procurar
depositos;

. Reduzir o custo dos trabalhos de deteccao e identificagcdo de anomalias industriais (depdsitos) e, consequentemente,
eliminar grandes volumes de exploragdo sismica e perfuracdo exploratéria, 0 que é especialmente importante para
depésitos profundos e para objetos de dificil acesso;

. Alta eficiéncia econdmica com baixo investimento de tempo (2-4 meses)

. A capacidade de determinar a profundidade dos depositos e calcular os recursos esperados,

. Possibilidade de tomar uma deciséo sobre as perspectivas da area de estudo sem realizar dispendiosos
trabalhos de exploragéo geolégica

. Possibilidade de classificar as anomalias identificadas de acordo com o seu grau de possiveis perspectivas em vista
subsequente trabalho de exploragdo geoldgica direcionado a estes

10. A capacidade de pesquisar areas de dificil acesso (pantanosas, arborizadas,

montanhoso), bem como no planalto maritimo;

11. A capacidade de mapear falhas tectbnicas e determinar a dire¢do da migragéo

fluidos de hidrocarbonetos e dguas geotérmicas;

12. A capacidade de determinar a qualidade dos minerais antes da perfuracédo, o que elimina os riscos

financeiros associados a objetos pouco promissores.

A tecnologia tem sido utilizada com sucesso para pesquisar Varios minerais em muitos paises (Austrélia, RD

Cong
Entre

0, Indonésia, Cazaquistdo, Mongdlia, EUA, Serra Leoa, RuUssia, Peru, etc.).
2008 e 2024. Foram realizadas mais de 350 obras.

Foram depositadas patentes para a tecnologia e materiais utilizados na Federagédo Russa, Ucrénia, Suica e
Alemanha. A tecnologia pode complementar e ser utilizada em conjunto com outros métodos geofisicos de busca

de mi

nerais, tornando o processo de exploracéo geolégica o mais eficiente possivel.

https://rss-nmr.info
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VII. Explicacdo do processo cientifico aplicado na area

INNOVATIVE TECHNOLOGY

CLASSIFICATION e —

DIRECT METHOD OF EXPLORATION
AND SURVEY OF DEPOSITS

PHYSICAL EFFECT:
NUCLEAR MAGNETIC

APPLICATION WORK

OF SPACE IMAGES ONSITE
Diagnostics
of large areas

1-2 months

[ UP TO 10 000 SQ.KM
AND MORE |
Exploration Expedition WE WORK WITH: HYDROCARBONS,
and survey to the site UNDERWATER ACCUMULATIONS, OTHER
of deposits [ DEPOSIT MINERALS IN LARGE AND SMALL TERRITORIES,

[ 1-1000 SQ.KM | AREA | ON LAND, ON SHELF

PRINCIPLES OF THE RSS-NMR

Preliminary the spectrum of the searched £™ g
mineral is recorded on the . - - >
special test plates | TEST
pec pla oL REPRINTER -
aty I
S - L | p SPACE IMAGES
N\, Test plates are used as a resonator in radioactive and
S 7 'E"’ chemical processing of analogue satellite images of
— X . l an area captured in the infrared range. The resultis a
— ge b Z direct visualization of ground boundaries of basins
— &5 83 R and deposits.
ONSITE EXPEDITION

Point-by-point resonant  profiling of the area:
clarification of deposit boundaries, obtaining
longitudinal and cross sections. Selection of
optimum drilling points, refined calculation of
expected deposit reserves. Test plates are used
for spectral modulation of transmitter radiation.

https://rss-nmr.info
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CAPABILITIES OF THE TECHNOLOGY

TERRITORIAL
APPLICABILITY

TOTAL SIZE
OF THE TERRITORY

SOUNDING DEPTH

«DIRECT» IDENTIFICATION OF MINERALS
no limitations PROVIDES HIGH EXPLORATION RESULTS OVER
(any indand or shelf area) A SHORT PERIOD WITH LOW COSTS OF WORK

practically without
limitations

0-5 km underground
SERVICES OF INSTITUTE ARE PROVIDED

water, oil, gas, different IN THE FOLLOWING FORMAT:
DETECTABLE MINERALS metais in ore beds
for hydrocarbons A | A
SUCCESS RATIO and water reserves > 90% REMOTELY : ONSITE
e S 14 OPTIONS | . [2 OPTIONS |
the method is environment-
SAFETY friendly and completely The set of services allows solving
safe for people a variety of tasks
L o s r
L/ 9, 0520
A &, e J
1 PROMPT AREA ) REMOTE SURVEY 3 MAPPING OF /| SURVEY
SCANNING OF SITES MINERAL DEPOSITS OF WELLS
xr
- 4 DIAGNOSIS OF AREAS AND BLOCS IS PERFORMED
-J ON THE AREA UP TO 10,000 SQ. KM AND MORE

DIAGNOSTICS

Area of the diagnostic survey

TASKS TO BE SOLVED:

1.Rapid identification of deposits and basins of
hydrocarbons on large areas, aquifers and other minerals
upon request

Results obtained in 1-2 months

2 Determination of ground boundaries of deposits,
estimation of the number of horizons and their possible
depths

| SHELF)

DIAGNOSIS ALLOWS QUICK ASSESSING OF THE DEPOSIT
1 Aquifer RESERVES PROSPECTS ON LARGE AREAS

2 Gas depostt

3 Ol field

https://rss-nmr.info
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S NMR

£ REMOTE SURVEY OF SITES
=

TASKS TO BE SOLVED:
%

Identification, localization and getting ground
boundaries of deposits.

2. Determination of the number of deposit horizons
3. Determination of the horizon depths

4.
5
6

Determination of horizon capacities.

. Assessment of reservoir formations
. Calculation of estimated deposit reserves.

}. SRu Do Cly o RESULTS ARE OBTAINED IN 2 MONTHS

2 .13 Oil deposits

Mapping of deposits of various

minerals on large land

and offshore areas. | Drilling
location

MAP OF MINERALS REMOTE SURVEY OF DRILLS

SURVEY RESULTS:

—presence or absence of the desired mineral in

a drilling point (or nearby), if «<yes», we define:

— ground boundaries of a deposit, the number

of horizons, the depth and the expected capacity.

THE RESULT IS ACHIEVED IN 1 MONTH

EXAMPLE OF REMOTE SENSING AREA

[ TOTAL SITE AREA IS 500 SQ. KM |

PROSPECTIVE SITES FOR DRILLING.

TWO DEPOSITS WERE FOUND IN COMPLEX NATURAL GAS FORMATIONS. SEEN AS TWO FAULT ZONES (RED) AND

https://rss-nmr.info
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The figure shows the transmission part of the complex WORK ON THE GROUND
of mobile equipment IS ABSOLUTELY
HARMLESS
TO HUMANS AND
THE ENVIRONMENT

DURING THE EXPEDITION SPECIFIED PARAMETERS DEPOSITS, DETERMINED
BY THE EFFECTIVE POWER HORIZONS. SELECTS THE OPTIMUM DRILLING
LOCATION. FOR THESE POINTS, WE ARE BUILDING A DEEP COLUMN. THE DATA
OBTAINED

ARE SPECIFYING RECOVERABLE RESERVES

COMPARATIVE ANALYSIS OF TECHNOLOGIES

[ SEISMOGRAPHY | [RESONANCE METHOD |
INVESTIGATION OF THE EARTH'S CRUST, BASEDON THE STUDIES OF MINERAL DEPOSITS BASEDON THE EXCITATION
STUDY OF THE DESIRED MATERIALOF NUCLEAR MAGNETIC

.--~OF ARTIRCIALLY EXCITED ELASTIC WAVES RESONANCE

The rec

The recesver of the
- g Larmor frequency

TE VIBRATIONS APPLIED EXPLOSIONS, VIBRATION OR SHOCK T0 EXCITE RESONANCE APPLIES THE SIGNAL SPECTRUM CORRESPOMDING
ON THE ROCKS T0 THE DESIRED SUBSTANCES

EFFECTIVENESS about 30% EFFECTIVENESS ]
RESTRICTIONS on the character temman RESTRICTIONS B0 fegtrictions on the character terrain
COST OF THE WORK the relatively high cost of the work COST OF THE WORK the redatively low cos1 of the work

the long duration of work the short duration of work
OURATION and data processing DURATION and data proceasing
ENVIRONMENT unfavorable 10 the environment ENVIRONMENT Rhas no effect oa humans

#nd the environment

https://rss-nmr.info
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FEATURES OF POINT-BY-POINT RESONANT
PROFILING OF THE AREA

[DIAGRAM OF MEASUREMENT
OF DEPOSIT PARAMETERS |

Hesponse sagnal
&

4]

T

[1 HORIZON |

under ground from test wafer.

[2 HORIZON | of the following formulae:

SURVEY EXAMPLE: NATURAL GAS

[ GROUND BOUNDARIES OF A DEPOSIT]

hi=8«1ga h=8:=1ga

Horizon thickness: Ah=ha=h = (8- 8)=«1ga

https://rss-nmr.info

In measuring point the modulated laser beam Is directed
towards deposit under a angle. Modulated signal spreads

Operator moves along the measuring ribbon with receiver
Response signal is registered at distance from & 1082

Occurrence depths of a horizon are calculated with the help

19/40
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EXAMPLE OF WORK PERFORMED

[ KOMI REPUBLIC OF THE RUSSIAN FEDERATION ]

SO

DETAILED REMOTE SPACE GEOLOGICAL
AND FIELD GEOPHYSICAL SURVEYS USING

THE NMR EQUIPMENT IN KOMI REPUBLIC
OF THE RUSSIAN FEDERATION IN 2015

Coincidence — 97.3% based on results

of drilling of an exploration well N21
VERTICAL SECTION OF THE ELECTROMAGNETIC FIELD B T
BY THE WEST-EAST PROFILE Well N22 — drilling is scheduled for 2016

EXAMPLE OF WORK PERFORMED

[ SARATOV REGION OF THE RUSSIAN FEDERATION|

Boundaries of oil and gas anomalies with measuring points : "
of depth It

RUNENARARRRAnE
ANRNNtaRadEniantanen

'

(
A
1

DETAILED REMOTE SPACE GEOLOGICAL AND

FIELD GEOPHYSICAL SURVEYS USING THE NMR - s Al
EQUIPMENT IN SARATOV REGION OF THE RUSSIAN i e
FEDERATION IN 2016

AERRRERNEERNINR
ARRERSANERNRINE

VERTICAL SECTION OF ELECTROMAGNETIC FIELD BY PROFILE 4

https://rss-nmr.info
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EXAMPLE OF WORK PERFORMED

[PROJECT FOR SHALE GAS IN TEXAS, UNITED STATES
]

(Map #3). & T « k| slock-2 The figure shows
Map of Detected Od ond Gas Sites in the Surveyed
-+ the contours

] t"-[ ]l P 3 of the ground
: —/ $| *s e 25 identified shale
B 9 gas drilling points
b L‘_ on the largest sites,
ot migration routes
o i o " e i ks of gas along faults,
. 4= ] as well as the contours
- - b ) 7 ez of the west identified
two oil deposits.

The data on the
number of horizons
(6), power and depth
of their occurrence,
as well as gas
pressure levels (30-
50 amt).

p ® b

_ Block-1
3.5
=

™ - -
te

i
\
+

—_
]

“
1

UNDERGROUND WATER PROJECTS

The depth, m Type of water
A T T T ——
rea remote that dnlling Our data / Our data /
Mauritania, N 20032 130+ 150 Ffresh
city of Atar 2500 5q. km E 1300230° 125+ 150 fresh
Mongolia, N 44001'40" 270+320
Goby Desert 1600 5q. k. E 108029'00° 275+ 320 fresh
: N 34042'00" _180+200 Fresh
cityof Lmassol 400 8q. km. E 3300120 195+ 205 —frestr—
Ukraine, Fresh
Sevastopol, 1600 5, km. "“,‘og"‘ —"‘g,“;-?:;&s"— fresh
Simferopol {two errors)

PUBLICATIONS BY OUR SCIENTISTS ON THIS SUBJECT

1.G.A. Bielawski, NI Kovalev. New technologies in remote environmental monitoring of
underground and underwater objects // «<Environment and Resourcess, vol. Number 9,
Kiev, 2004, P7.

2.N.I. Kovalev, etc. Remote defining the contours of underground fresh water in the
Gobi Desert in Mongolia / Scientific report «Gobi» SNUNEI, Sevastopol, 2008., P.65

3. N.. Kovalev, etc. Investigation of the mechanism of formation of underground fresh
water near the magma chambers extinguished volcanoes. International Conference
«Space technologies in geophysics» // CP, Russia, 2013.

4. Kudric I.D, Kovalev N.1,, Bielawski S.G. Environmental monitoring. / / Cherkassky
CSTEI, 2013. P.258

https://rss-nmr.info
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COMPARATIVE EFFICIENCY FOR LARGE TERRITORIES

Space survey
Geological survey
Geophysical survey
Searching boring

Radiation-chemical
treatment of spaces
pictures

Traditional

6
u o (From data of Rus-
% 5y sian State Institute
of Oil and Gas)
more 2 months 1
than90 % 2 months

[ COMPARATIVE CHARACTERISTICS WITH 3D SEISMOGRAPHY

e

1 Topographical binding

+ (anomalies)

2 Construction of 30 models of objects

+ (anomalies)

3 Search of unstructured traps of oil and gas

4 Detection of gas ‘caps’ in oil horizons

AR RE I AR 2R

5 Definition of gas pressure in gas caps’

Sokefososapeesre Al BB gas
deposits

COMPARATIVE EFFICIENCY FOR LARGE TERRITORIES

Traditional

6
(From data of Rus-
~30% -
"k 35 yours sian Sate Institute
of 0il and Gas)
more 2 months 1
than 90 % 2 months

[ COMPARATIVE CHARACTERISTICS WITH 3D SEISMOGRAPHY

-

1 Topographical binding + (anomalies) B

"2 Construction of 30 models of objects + (anomalies) *
"3 Search of unstructured traps of oil and gas = .
4 Detection of gas ‘caps’ in oil horizons = .

5 Definition of gas pressure in gas caps’ - *

& pheiinsone] sesssne Sl A AR gas
deposits

https://rss-nmr.info
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REMOTE EXPLORATION OF AREAS USING SATELLITE
IMAGERY

[ RADIATION-CHEMICAL TREATMENT OF ANALOGUE AEROSPACE PHOTOGRAPHS

&

ANALOG SATELLITE CAMERA

rd,
2 S EMISSION OF THE
TARGET MINERAL

RADIATION-CHEMICAL TREATMENT OF ANALOGUE AEROSPACE PHOTOGRAPHS

INF—RABI D OPTICAL RANGE
(visible light)

https://rss-nmr.info
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(. - \ 3
“.-‘} N Ml 1=

HOW IT IS DONE

ey -

radiation \\I I
I Yo

\\ o Results

< u" < - -
— w% i, 8 >
O - - = > = w T =
&0 @< 9% =2
oo s xa s )
O
=3

| l:gnmnm «SANDWICH= AND PLACED INTO THE REACTOR ZONE IR- | | |

RADIATION-CHEMICAL TREATMENT VISUALIZATION OF LATENT
OF ANALOGUE AEROSPACE PHOTOGRAPHS IMAGE WITH KIRLIAN

THE PROCEDURE FOR MEASURING

THE DEPTH OF OCCURRENCE OF DEPOSITS USING ANALOG

SATELLITE IMAGES

1.Use space images the investigated area obtained at
\ a / different elevation angles a and B from the satellites 1

a Al I/ B and 2. Obtain ground mapping point 3 in two differ- ent

@ positions, «1» for the first satellite and «2» for

[1] ‘\‘ h ',’ 2] the second.

; 2.We calculate coordinates of points 1 and 2,
k) / calculated by different images.

\ / 3.Determine the amount of displacement «and»
/ between them on the ground.
[

\ ‘:' 4. Inthe triangle 1-2-3 side a and the adjacent inte-
AF rior angles a and B are known. Such a triangle is called
® 3] a solution. After the evaluation is determined by

the depth of the deposit h.

https://rss-nmr.info
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TECHNICAL IMPLEMENTATION

RADIOACTIVE AND CHEMICAL TREATMENT
OF ANALOG SATELLITE IMAGES OF SURVEYED

AREAS
e, -
PHYSICAL EFFECTS USED EQUIPMENT AND MATERIALS
- Nuclear magnetic resonance - Special chemical laboratory
- Energy transfer of test minerals - Isotropic source of a and y radiation
characteristics 1o test plates - Space images of the surveyed area
- Chemical and electromagnetic in the deep infrared range
(Kirlian effect) imaging of objects - High-purity chemicals

- Highly sensitive X4ay film

NMR METHODS IN GEOPHYSICS

e | MAGNETIC LOGGING METHOD ]
- "o g - 2
. Companies HALLIBURTON and SCHLUMBERGER
’ | —' « Direct measurement of T1 parameter for identification of fluids,
(G D) e porosity and permeability, regardiess of lithology
A L»!J — Il radi f 1 | m werful tran:
|
A A A
- [ r =0,05-0,2m; f =0,6-1,2 MHz: Bg=0,1-3T: P =50-300W

[METHOD OF MAGNETIC RESONANCE SENSING, MRS |

Disadvantages are caused
IRIS INSTRUMENTS and others by poor antenna directivity

4 Direct measurement of T2 parameter for identification
of water horizons, depth and porosity of collectors =

\
AdA ‘
i W et 4 | LownomzowTa

https://rss-nmr.info
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INCREASE OF
THE EMISSION POWER

[ USE OF THE SUPERDIRECTIVE ANTENNA ANTENNA EMISSION POWER:
] Prad = nA = GA x Rtrans
Dipole Superdirective (where x Rirans -transmitter power,
(frame) antenna na — efficiency of the antenna,
ahh. | iR ey
X / £ : oy
, Prad for a directive antenna
GA=S1/Sa=4n«R?/8SaA
T ™ (where S — the effective area of antenna)
\ \ R I Yy When R = Tm u Sa = 106 m2 , we get the
superdirectivity antenna gain by power
N V| 9 7/ = 4ns 106~ 12+
~ ~ GA=4m» 106~ 124106
[ IMPROVED SURVEY RELIABILITY ] THE MAIN IDEA OF THE INNOVATIVE

METHOD IS TO PERFORM THE POINT-BY-
POINT PROBING OF AN AREA WITH

The above systems use a sinusoidal signal of resonance
However, oil comprises 1,000 elements, so in order
to maximize identification of the target mineral, it is A FREQUENCY SPECTRUM, CAUSING
necessary to cause a resonance in all molecules of the A RESONANCE IN THE TARGET MATERIAL
target substance

REDUCTION OF RADIO-

WAVE ABSORPT'ON Proton Somcirum of et alcohal HOC OO OH
in constant |
IN THE GROUND magnetic o = -
a fixed
absorption >
In order to reach this goal we use ;’gﬂggg‘; =
the effect of ‘chemical shift’ in NMR. A JU

If it were possible to form spectrum of
oil frequencies and use this signal for its

actuation, we would be able to considerably Grouping
reduce absorption of signal energy in other of atoms into
molecules
substances. causes
§ _ complex

Since oil is a mixture of molecules of absorption
complex hydrocarbons (in any oil sample spectrum,

. which is an
there are more than thousand of various ‘individual
compoundings) it is almost impossible to address’ of

each molecule

generate such complex vibrations with the
help of traditional methods.

WE DECIDED TO SOLVE THIS TASK
BY RECORDING SPECTRA OF SAMPLE SIGNALS

ONTO SPECIAL TEST WAFERS AND USE THEM 'y

FOR MODULATION OF FREQUENCY J= P By,
OF THE MASTER GENERATOR n

https://rss-nmr.info
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[ DIAGRAM OF RECEPTION OF RESONANCE SIGNAL

FROM DEPOSIT]

Spectral Modulator

Laser aiming device
Bee+M|

AS INTEGRATED WITH ANTENNA
HIGH FREQUENCY GENERATOR WE
USE RED GALLIUM-ARSENIDE LASER:

1

- camrs PRAD =02 W,

3 o BEAM mﬁunen =1,1MM,
GA=12X106
RELATIVE TO POINT-LIGHT

For resonance actuation of oil molecules in a deposit IS0TROPE EMITTER

and registration of response signal we use a transmitter

containing:

— spectral modulator 1,

- master generator 2,

- superdirective antenna 3, as well as

— superregenerative receiver 4.

Characteristics of various oil types are recorded from

samples onto test wafers. Test wafers as spectrum . £ g_

carriers are used for modulation of semiconductive o -d o

laser (positive decision on international application PCT/ oI REPRINTER WT:FSER

UA2011/000033).

Cémo funciona la RSS para descubrir los reservorios
(petroleo, gas o agua) de forma directa

HEnNAr et de e deptrang

https://rss-nmr.info
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VIIl. Patentes e patentes

THE GENERAL IDEA

Technology is based on the effect of nuclear magnetic resonance.

Nuclear magnetic resonance (NMR) - a physical phenomenon is used to study
the properties of molecules under irradiation of atoms’ nuclei by radio waves in
magnetic field.

The essence of the nuclear magnetic resonance phenomenon is that during
exposure of object placed in constant magnetic field to radio frequency
impulses electromagnetic energy is consumed and further released in the form
of response impulses that can be registered and analyzed.

For the discovery of the effect of nuclear magnetic resonance in 1952 the
American scientist Felix Bloch and Edward Mills Purcell were awarded the Nobel
Prize in Physics.

Nuclear magnetic resonance is widely used in science and engineering.

In medicine, it is called a magnetic resonance imaging (MRI).

MRI Scanner Cutaway

MRI is based on the principle of re-emission of radio waves by hydrogen nuclei
(protons) contained in the tissues of the body, immediately after receiving the
energy from the radio wave signal, which the patient is irradiated.

The patient is placed in a powerful magnetic field. At him affects the RF signal,
causing nuclear magnetic resonance in the desired tissues or organs. The
scanner receives response signals, which are then processed in the computer
and creates an internal image (visualization).
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Method's Description

For your consideration an effective geophysical
method of mineral search and prospectin
"Poisk" is offered, which was created by Russia- an
scientists. The method has passed practical
tests since 1998 and showed high effectivenes
dur-ing investigation of land and shelf of the
Earth.

The method of geoholographic mineral search was|
developed on the  basis of up-to-date
achievements of science and technology, and
allows to remotely carry out search and prospect-
ing of different kinds of minerals on land and sea
shelf, assess the availability of industrial develop-
ment of deposits.

This unique geophysical method of minera
search and prospecting provides high effective
ness of work with small time and money expens- esf
because of physical principles and innovation- a
technologies it is based on.

The complex of works on mineral search and
prospecting with the help of "Poisk" geoholo-
graphic method is carried out in 2 stages.

1%, search stage of works includes obtaining of
aerospace photographs of a territory undef
investigation in different spectra, their geoholo-
graphic processing on special equipment and
obtaining of  preliminary search  resulty
(contouring of kindly regions).

2", prospecting stage includes carrying out of
geoholographic works directly on-site wherg
deposit boundaries, occurrence depths, quality
and bed thick-ness are specified and optima
points of exploratory and industrial wells arg
defined.

Method's Capabilities

*Territory of action is unlimited (any region on
land or shelf on the territory of the Earth);
*Minimum area under investigation of the Cus-
tomer's territory is defined by the size of aero
space photographs used during the first stage of
works. At present such "single" area under inves-
tigation is 60 x 60km (3600 sq. km);

*Maximum square of the investigated territory

is virtually unlimited;

*Sounding depth - from 0 fo 5 km;

*Detectable minerals - water, oil, gas, different
metals in ore beddings;

*Method's delicacy - 1-1.5 grams of substance

per ton of the ore body;

*Detection success of deposits - on first stage of
sounding - not less than 80%, on second stage

-97 % for water source and hydrocarbons, for all
other min-erals - not less than 90%;

* Work execution terms are usually 1 -3 calen-
dar months at first stage of work and 2-6 months af|
second stage depending on total square of in-
vestigation and scope or works;

https://rss-nmr.

Onucanune metoga

Bawewmy BHUMaHWiO npeanaraertcs reoUanyeckuin
METO[ Moucka 1 Pa3Bedku MOMNesHbIX UCKonae- MbiX
«Mowck», paspaboTaHHbIi PoccuiickuMin yye- HeIMU.
MeToa npowen npaktmyeckoe tectupoBaHwe ¢ 1998
roga W rnokasan BblCOKylo 3EKTUBHOCTE MpU
MCCneaoBaHnn Kak cyluu, Tak v wenbdga 3em- nu.
MeTon recronorpacu4eckoro noucka uckonae- Mbix
Bbin  paspabotaH Ha 0Gese COBpemMeHHbIx [o-
CTXKEHWA Haykm W TexHonoruw. OH nossonseT yaa-
NEHHO BLIMOMHATL MOWCK W pa3sBedKky PasnUuHbIX
BUOB MNONE3HbLIX UCKOMAaEMbIX Ha CyLLE W MOPCKOM
wenbde, oueHWBaTs BOBMOXHOCTb MPOMbILLNEHHON
pa3spaboTkn MecTopoXaeHUA.

OTOT yHUKamnbHLIA reothuanyeckni MeTon Moucka u
pa3Befku TMONesHbIX WcKonaemslx npegycmaTtpu-
BaeT BbICOKylo adpcpekTMBHOCTL paboT B KopoTkoe
BpeMs M C MansiMi 3atparamu Gnarogaps cBoum
huanHeckMM NPUHUMNAM U UHHOBAUMOHHBIM TEXHO-
NOrMAM, Ha KOTOPbIX © OCHOBaH.

Komnnekc pa6oT no noucky U pasBeqke MUHepa- NoB
C nomoulblo reoronorpacuyeckoro MeToda
«[Mownck» BeINONHAETCA B 2 aTana:

1-1  3Tan, NOWCKOBLIW, BKMO YaeT a3POKOCMM-
yeckoe oTorpapmpoBaHue wccrnegyemoul Teppu-
TOPUM B PasnuuHblX CnekTpax, reoronorpacuye-
cKkyto 06paboTky CHUMKOB Ha cneuuansHom obopy-
AOBaHMM W Mony4YeHne npenaBapuTenbHbIX pesynb-
TaToB MOUCKa (OKOHTYPUBAHUE UCKOMBIX PErMoHOB)

2-i1 aTan, pasBefo4HbIW, BKIIO YaeT B bl NOMHE- HUE
reoronorpacguyeckmx paboT HENoCpPeACTBEHHO Ha
MecTe, r[e ONpedensioTcs rPaHuLbl  MECTOPOX-
OeHusi, rMyBuHbl 3aneraHus, Ka4ecTBO M MOLHOCTb
nnacra, a Talkke HaMeqyalwTcsl ONTUMAanbHbIe TOUKW
MCCneaoBaTensCkMX U NPOMBILLNEHHBLIX CTBOMNOB.

BoamoxHocTH MeToaa

*Tepputopua obcnefoBaHMA — He OfpaHWde- Ha
(nobas TeppuTOpMA CyluM WM Wwenbca Ha no-
BEPXHOCTU 3emnn);

*MuHumaneHas nnowank ANA WccnefoBa- HUA
onpedensieTca pasMepaMu  aspoKoCMUYe- CKUX
CHMMKOB BO Bpems nepsoro arana pabor. B
HacTosllee BpemMs Takas «OoOuHONMHas» nnoladb
coctasnsier 60x60 km (3600 kB.km);

*MakcumansHas nnowagk uccrneayemoi
TEPPUTOPUN — NPaKTUYECKWU HE OrpaHuy4eHa;
*Fny6uHa soHaupoeadua — ot 0 o 7 km;
*OnpegensemMble MWHepanbl — Bofda, HedTb, ras,
paanu4yHble MeTanmnsl B pyOHOM 3aneraHuu;
*YyecTBUTENLHOCTE MeToda — 1-1,5r1 Beuje-

cTBa Ha 1 TOHHY pyasl;

*ToyHOCTL OnpefeneHWss MecTOPOXAEHMW — Ha
nepBol CTaguu 3oHOMPOBaHWA — He meHee 80%,
Ha BTOpoi cragum —97% pQns Bodbl W rMApo-
kapboHaToB, ANA BCEX OCTanbHbIX WCKONaeMblX —
He meHee 90%;

*Cpoku wucnonHenusa pabor obbiyHo  1-3
KaneHOapHbIX Mecsila Ha nepBoM atane, U 2-6 me-
csilleB Ha BTOPOM 3Tane B 3aBUCMMOCTM OT oblei
nnouwaau obcnenoBaHna n Maclutabos pabor;

info
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+ Method safety - the method is environmental- Iy
appropriate and completely safe for people.

(The success of deposit detection is defined by
results of exploratory works carried out in 1998-

2007 in Ukraine, Russia and abroad).

In comparison with other geophysical methods of
mineral search and prospecting, the "Poisk’|
method provides an efficient shortening of work
duration and a higher success in detection of min
erals.

The cost of works is quite important too. For
instance, in comparison with ftra-ditional geophys-
ical methods the gross work cost (per 1 sq. km) of
the "Poisk" method is decreased by tens of times.

Method's Concept

Traditional satellite and ground geophysical
methods of mineral search are based on recep-
tion and further processing of reflected from the
surface of the earth or underground aperiodicities off
various natural (solar radiation) or artificial
sound-ing signals.

In the basis of the "Poisk" method lies an origi-
nal concept of resonance remote mineral search
and prospecting when sound of the earth is exe-
cuted with the help of particular signals only in4
herent to chosen minerals producing the effect of
resonance in their deposits.

Physical Principles In the Basis of the Method

To basic physical principles which allow to real-
ize the method of resonance mineral search in|
practice belong Kirlian effect and also the effec
of energoinformational transfer of parficular sub-
stance radiation onto other carriers.

We have used the abovementioned physical
principles and effects at following stages of pro-
spect works with the help of the "Poisk" method:

1. Obtaining of aerospace photographs of the

required territories with addi-tional highlighting by

particular resonance signals;

2. Narrow hypogene sounding of mineral de-
posits with particular signals with the help of field

equipment directly on-site;

3. Holographic processing of resonance sig- nals|

coming to satellite and field equipment from the

whole bulk of sought-for mineral deposits.

« bBesonacHocTb MeToga — MeTO[ 3KOMOTMYE- CKI
YMCT U NonHocThio Gesonaced Ang nioaen.

(Ycnex onpegeneHuss MecTOpOXOEHUW onpege-
NeH No pesynbTaraM BbiNonHeHHblx B 1998-2007 rr.

paboT B YkpanHe, Poccuu 1 3a pybexom).

B cpaeHeHwWt ¢ aOpyrumu reodpManyeckuMu MeTo-
Oamu rnovcka W pa3sBedku MONesHbiX WCKoMaemblx,
meton «[llouck» npegocTaBnsAeT  3HaYUTENBHOE
YMEHblLLEeHWe CpoKoB pa60'r 1 3Ha4vuTencHoe yBenu-
YeHWe ycneLHOCTU onpedeneHns MUHepanos.

CronmocTe paboT Take WMeeT 3HayeHwe.
Hanpumep, B cpaBHEHUWM € TPagULWMOHHLIMU reodhu-
3uyeckumu metogamu, obLias cTouMmocTs paboT (Ha 1
KB.kM) MeTodoM «[lonck» MeHbLUe B [ecaTku pas.

KoHuenuusa metoga

TpaguuWoHHbIE CMYTHWKOBBIE W Ha3eMHble reo-
uamyeckne mMeTofsl Moucka MuUHeparoB OCHOBaHbI
Ha nony4yeHWu U OanbHeiweid obpaboTke oTpaMeH-
HblX OT MOBEPXHOCTM 3emMnM WnNu OT MNOoA3eMHbIX
HeoOHOPOOHOCTEN pasnuuHbIX NPUPOAHbLIX
(conHeyHas paguauMs) WUNU UCKYCCTBEHHBLIX 30HOW-
PYIOLLMX CUrHanos.

B ocHoBe meTtoaa «[lMowck» NEXWT opurMHanbHas
KOHUENUWsl ydaneHHoro rnoucka W passeakun MUHe-
panoB Mo UX pe3oHaHcy € MOMOLLbLIO onpeneneHHsIx
CUrHarnoB, Ha KOTOpble TOMbKO BbiBpaHHble MUHepa-
Nbl JaloT pe3oHaHcHbIW addhekT B MecTax ux 3ane-
raHus.

®duznyeckue NPUHLUNLI B OCHOBE MeToAa

BasoBble dusnyeckme NpPUHUMNLI, NO3BOMAOLNE
peanun3osaTbh 3(P(eKT pe3oHaHCHOro noucka MuHe-
panoB Ha npakTvke, oTHocATcA K addekty Kupnm-
aH, a Tawke K 3eKkTy 3HepronHopMaUnMoHHOTO
nepeHoca wany4eHus KOHKpEeTHoOro Beuljectesa C no-
MOLLBIO HECYLLIeN YacToThl.

Mebi ncrnornb3yem BbILWWEYNOMAHYTLIE cbuauqeca(ue
NPYHUMNBEl U addekTbl Ha crefdylolwnx aTanax pas-
Be[oYHbIX paboT ¢ noMoLlbo MeToda «lMoncky:

MonyyeHne aapohoTOCHUMKOB Tpebyembix Tep-
PUTOPUIA C AOMNOMNHUTENBHON NOACBETKON KOHKPET-
HBIMW PE30HaHCHEIMW CUrHanamu;

Y3koHanpasneHHoe runoreHHoe obnyveHue me-

CTOpOXOEHWA WUCKonaemblx onpegeneHHsIMn
CUrHa- naMu ¢ MNomollblo nonesoro oBopynoBaHuA
Heno- cpefCcTBEHHO Ha MECTE,;

lonorpachuyeckan o6paboTka pesoHaHCHbIX CUr-

HanoB NPUXOAALLMX C CIYTHUKa U nNonesoro obopy-
nosaHusA AnA Bcero obbema UckoMoro Betyectsa Mo
MEeCTOPOXKAEHUIO.
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Scientific Preconditions

It is well known in the physics of the atomiq
nucleus the data about magnetic and electrical
moments are of special importance.

According to the works of the academician
E.Zavadsky (1946), all nuclei with spins that arg
not equal to zero have the magnetic moment p,
which is connected with the spin of this nucleus J|
nuclear magneton - Paue and proportional to gyro-
magnetic relation — g :

Hi=gieJe

The gyromagnetic relation g+ is a constan:l
magnitude and is equal to ratio of nuclea
mag- netic moment to the nuclear angular moment.
If we bring the atomic nucleus with spin J and
moment y4 to the magnetic field with intensity 1
then we can see magnetic interaction, and thj
energy of interaction of magnetic moment of th
nucleus with the field W,, will be proportional to H:

Wn=Hi © H e (m/J);

where m is the projection of the vector J to the
direction of intensity of the magnetic field. l.e., the
energy of interaction is proportional to the intensi- ty
of the magnetic field.

According to the gquantum mechanics, several
energetic (quantum) levels of nucleus energy are
possible, and the difference of values of 2 adja-
cent energetic levels will be equal to:

AW.= g1 ® lnua @ H;

Then the frequency corresponding to this ener- gy
will be called Larmor's frequency:

fu =AW, / h;

where h is Planck's constant.
If we place the sample body to the constani
orienting magnetic field | (the spins will be orient-
ed along the magnetic field) and simultaneously
apply variable rotating magnetic field lva, but per-
pendicular to the orienting nucleus of the field — 1|
then at the frequency of the variable field equal
to Larmor's frequency fi, we can observ
resonant absorption and resonance scattering o
the energy by the sample body.

Thus, having recorded resonance frequencies fo
each substance in nuclear magnetic reso- nanc
facllity and then influence the examine
substance by the generator with such a frequen- cy|
then by presence of resonance phenomena it i
pos-sible to judge about presence of th
searched body in the depths of the earth. Only in
case when the modulated signal of the generato
hits the searched substance, a perturbation ac-
tion to the receiving device of the vector magnetig
field of this sub-stance occurs.

As a rule, the value of Larmor's frequencies for|
different substances present in the magnetic field of
the Earth, lies within terahertz range (100 GHz
-100 THz).

HayuHbie npegnockinkm

B cuavke atomHoro sgpa ypgensetcs ocobeHHoe
BHAMaHne MarHuTHbiM W 3HEKTPHHECKHM MOMEH-
Tam.

B COOTBETCTBUM c pabotamu akagemuka
E.3aBaackoro (1946), Bce agpa ¢ HEHyNeBbIMKU CNU-
HaMW UMEKT MarHWTHLIA MOMEHT |4, CBA3aHHLIA CO
cnuHOM 3TOro Agpa J, AOepHbIM MarHeToHoM —
Pnue WM NPOMOPLMOHANEH  MMPOMAarHUTHOMY OTHOLLE-
HWIO — ga:

H1i =01 ® Je Hnuct;

MMpomarHUTHOE OTHOWEeHWe g1 ecTb MOCToAHHasA
MarHutyfa v paBHa OTHOLWEHWIO SAEPHOrO MarHWT-
HOro MoMeHTa K AAepHOMY YITOBOMY MOMEHTY.
Ecnu BHecTn atoMHoe agpo co cnvHoM J u Mo-
MEHTOM M1 B MarHWTHOe none WMHTeHcUBHocTbio |, To
Mbl MOXEM BWOETb MarHUTHOE B3auMOOENCTBME, W
3HEPrUsi  B3aUMOOEWUCTBUS  MarHUTHONO  MOMEHTa
anpa c nonem W, 6yaet nponopuvoHansHa H:

Wi, = h1 ® H e (m/J);

roe m ecTb nNpoekuwsa Bektopa J Ha Hanpaene-
HWE WHTEHCUBHOCTW MarHuTHoro nondA. To ecTs,
BHEprus B3aUMOOENCTBUA NponopuuoHansHa WH-
TEHCUMBHOCTW MarHUTHOIo Mons.

B cOOTBETCTBUU C KBAHTOBLIM MEXaHU3MOM, He-
KOTOpble  3HepreTudeckue  (KBAHTOBbIE)  YPOBHW
AOEPHON 3HEPruM BO3MOXHbLI, U PA3HOCTb B 3Haye-
HUAX 2 COCEOHMX 3JHEepreTMdecKux ypoBHei Oynmer
paBHa:

A‘Nm: 1 L] Inut:I L] H,

Torga 4actoTa COOTBETCTBYIOWAA 3TOW  3HEprum
(HasbiBaeman JlapmopoBoii YacToToid) Byaer:

fu =AWn / h;

rae h — nocrosiHHas MNnaHka.

Ecrnu mbl nomectum ofpasey BelecTBa B MNOCTO-
AHHO OPUEHTUPOBaHHOEe MarHuTHoe none | (cnuHbl
OyOyT OpvMeHTUMpPOBaHbl  BAOMb MarHUTHOrO Mond) u
O[JHOBPEMEHHO MOAaAMM W3MeHAloleecs Bpallato-
lujeecd marHutHoe none Ivar, HO nepneHgukynsapHo
opueHTauuu sgep B none |, Toraa npu Yacrote ne-
peMmeHHoro nons, paeHon llapmopoBow 4dactote f. |,
Mbl MOXem Habniogate pe3oHaHcHoe nornoweHue
W pe3oHaHcHoe paccenBaHue 3Heprun obpasuom
BellecTBa.

Takum obpasom, UMeA 3anucaHHble Pe3oHaHc- Hble
YyacToTbl ANs KaKAOro Bewectsa B YCNOBUAX
ANEPHOro MarHUTHOrO pe3oHaHca W 3aTeM BO3[ei-
CTBys Ha wuccrejyemoe BewecrBo C NOMOLWbK re-
HepaTopa Takux 4acToT, Mo HanM4Yulo Pe3oHAHCHOro
acphekTa BO3MOXKHO CyOUTb O HanMW4yMn WCKOMOro
BellecTBa B rNybuHax semnu. Torbko B cryvyae Ko-
roa MoOynupOBaHHLIA curHan reHeparopa Boafei-
CTByeT Ha NPUMEMHOEe YCTPOWCTBO MO BeKTopy Mar-
HWTHOTrO MOMSs, MCKOMOE BELLLeCTBO NPUCYTCTBYET.

Kak npaeuno, BenuuuHel JlapmopoBbix 4acToT Ans
pasnuuHbLIX BelEecTB B MarHUTHOM Morne 3emmu
nexar B TeparepuoBom AuanasoHe (100MMTy —
100T ).
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Technical Characteristics and Composition of
the "Poisk™ Complex Equipment

The "Poisk" resonance complex of earth
sounding consists of the following units, equip-
ment, devices and software products.
Thefolowingwillbeusedatfirsts tage:
-research nuclearmagnetic resonance facili- ties;
-research thermal neutron reactor IR-100 with
traversing box in the active zone (neutron current 2
e 10'? n/cm? sec) and stationary gamma radia- tion
facility with dosage rate up to 1000 R/hour;

-2 class chemical and radiochemical labora- torieq
for work with isotopes;

-technological unit for chemical treatment of
photographs with the facility for vacuum laying of
prepared lactose solutions onto the photographs;
-electronic detachable devices for scanning from|
photographs and ore min-erals (containing

ores) samples the information-and-energy spec-
frums and record-ing them on «testing» and
«working» holograms;

-reference holographic matrices with recorded
spectrums of NMR atoms of substances (metalg
and organic substances);

-laser faciliies combined with rotary electro-
magnetic field facilities;

-electromagnetic camera (Kirlian camera) fo
visualization of boundaries of deposit contours o
aerospace photographs and transferring them
onto the geolog-ical map of search area using th
video camera «Station-5i» connected with th
B

-editorial and publishing complex for prepara- fion|
of maps, reporting docu-ments and calcula- tion|
materials for estimation of volumes of or
deposits with com-mercial content of metals in
them.

At second stage of works dif ferent auxili
ary

m aterials are used, as well as m obile an
por ta-

ble equ ipm ent:

-ore samples, geological maps and color satel- it
photographs with known areas of deposits fol
adjustment and testing operational capability of
mobile appa-ratus of the system;
-lower-power laser facilities combined with rotary
electromagnetic field facilities;

-generators of radiation of different frequen-
cies from 0,1-60 THz;

-combined units of resonance radiation;
-narrow-beam receiving aerials;

-goniometer and laser rangefinder mounted on the
holder;

-geophysical devices (theodolites) with nar-
row-beam radiation aerials fixed on them (to de-
fine bearings and beam slope angles);

-portable devices for visual recording of spec- tral
resonant lines of sub-stances (polymetals) on the
boundaries of deposit areas contours;

TexHW4eckue XapaKTepUCTMKM M cocTaB obGopy-
noBaHus komnnekca «Mouck»

PesoHaHCcHbI Komnnekc  Ans 30HOMpOBaHUA
semnu «[louck» coctouT U3 cneayloWwux Modynen,
ofopyaoBaH1s, YCTPOMCTB U NPOrPaMMHbIX NPOayK-
TOB:

Cnepnyioulee obopyaoBaH Me WC Non b3 yerc g
Ha

nepBo M 3 Tane :

-UccnenoBarensckoe obopyfoBaHue AnepHoro
MarHMTHOTO pe3oHaHca;

-UccnenoBarensckuii peakrop Ha  TennoBbIX

HewTpoHax WP-100 c ropsiyeil kKamepoi B akTUBHOMN
30He (noToKk HeWTpoHoB 271012 nfcm2/sec) U cTaum-
oHapHoe obopyagoBaHve ramma-obny4eHws c nosa-
mu go 1000 P/yac;

-XMMUYEecKan W paguoxvmudeckasi nabopatopun 2-ro
Kknacca ana paboTsl ¢ M3oTonamu;

~TEeXHOmMoru4ecKknit MOAynb ans XUMMNYECKON
obpaboTkn dpoTorpamii ¢ BO3MOXKHOCTLIO BaKyyM-
HOTO HaHEeCeHWA MOAroTOBMEHHOW NakTo3sl Ha do-

Torpachuu;
-3MNeKTPoOHHLIE  yCTpoWCTBa AONA  CKaHWpoBaHWA
chotorpachuit M1 obpasuoB  MUHEpPanbHLIX  pya

(cogepxalwux pya) AnA nonyy4eHns MHOPMaLUWOoH-
HO-3HEPreTUYEecKMX CrNeKTpoB W 3anucu Ux Ha
«TecToBble» U «paboynen» ronorpammel;

-crnpaBoYHble  ronorpagmyeckue matpuubl c  3a-
nucaHHeiMu cnektpamu AMP aromoB M BellecTs
(MeTannsl U opraHu4yeckne BellecTBa);

-nazepHoe obopynoBaHWe, KoMGMHWpPOBaHHoe ¢
ob6opyaoBaH1eM BpaLlaloLLerocd MarHuTHOroO Nons;
-3MNeKTpoMarHuTHasa kamepa (kamepa Kupnuaxa)

ONA  BUA3yanu3auun rpaHul, MecTOpOXAeHWA Ha
A9POKOCMWYECKUX CHUMKax W nepeHoca WX Ha reo-
JNioruyeckue Kaprl paﬁoua noucka c ucnob3oBaHu-
em Bugeokamepsl “‘CraHums 51", coeguHeHHas c
KOMMbIOTEPOM,;

-pEfaKUMOHHBIA 1 M3OaTenbckuid  Komnnekc Ansa
NoAroTOBKM KapT, OTYETHbLIX AOKYMEHTOB W pacyet-
HblIX MaTepuanoB AOna oueHkn obbemoB 3anacosB
pyO C KOMMepYeckuM coflepXXaHuem MeTarnmnos.

_Ha Brop om 3 Tane p a6 oT M cnonb3 vio TCH pas
v Y-

Hbl € BC MOMO rar efl bHbl € M aTep uanbl . Ta kK e
KaK n

Mob 1 NbHO e 1 Nop Tar uBHO e 060 OBaH une:
-00pasubl pya, reonoryeckue Kaptbl WM UBETHbIE
CMYTHUKOBLIE CHUMKM W3BECTHLIX PalOHOB MecTo-
POXAEHWA AN HAcTPOMKW W TEecTUpOoBaHuA onepa-
LUMOHHbLIX BO3MOXHOCTEW MOBWNBEHOW annaparypbl
CUCTEMbI;

-HW3KO3HEepreTuueckoe nasepHoe obopynoBa- HUE ©
obopygoBaHWeM BpaLlaloLLerocs MarHUTHOro

nons;

-reHepaTopbl  W3Ny4eHWA C pPasnUYHbIMK YacTo-
Tamu ot 0,1 o 60 Tly;

-KOMBUHMPOBaHHbLIE yCTpOMCTBa pPe30HaHCHOro
U3NyYeHus;

-y3KoHanpaBneHHble NPUeMHbIe aHTEHHbI;
-TOHWOMETP U nNasepHblii  OansHoMmep,
BaHHble Ha depxarene;

-reomanyeckne ycTpoictea (Teogonuthl)
Y3KOHaNpPaBNEHHbIMW  U3NYYaloWMMU  aHTEHHaMK
3achvKcMpoBaHHBIMM - HA HWX (ONSA  onpegeneHus
HanpaBneHWs 1 yrna oTpax)eHus);

CMOHTUPO-
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- portable devices for visual recording of spec- tral

resonant lines of sub-stances (polymetals) on the

boundaries of deposit areas contours;

- portable broadcasting stations, GPS receivers
and auxiliary equipment for dwelling in field

condi- tions;

- laptop with software for recording and pro-

cessing geophysical measure-ments in field con

ditions;

(At thir d, final stage of works, a computing and
editorial and publishing complexes are used for
calculation materials, preparation of diagramg
and final report on the carried out work..

Techniques of Work Execution

The succession of prospecting works execution
with the help of the geoholo-graphic mineral
search method lies in the following:

* Preparatory scanning of informational and
energy spectra of the needed min-erals from pho
tographs or ores (or from samples of minerals
and their recording on "test" or "operational" holo-
grams;
+ Order and obtaining of the required number of
aerospace photogprahs of the investigated territo-
ry during simultaneous "highlighting" of the area
with laser beam modulated with the rotating elec
tromagnetic field of test holograms;
« Processing of every aerospace photograph in
the research reactor with thermal neutrons IR
100 (with traversing box in the active zone and
sta- tionary plant of gamma radiation with dose rate
of up to 1000 R per hour);
* Countouring of the borders of the detected in th
photographs mineral deposits on a nuclear- j
magnetic resonance plant and furthe
visualiza- tion of the deposit borders with the help
of Kirlian camera;
« Transfer of mineral deposits contours on 4
geographic map of the investigat-ed region with
the help of computer calculating complex and
obtaining preliminary data on the deposit's pa
rameters. Providing the Customer with operation- al
materi-als on the detected mineral deposits;
* Further investigation of mineral deposits di-
rectly on-site carried our with the help of mobile
equipment of the "Poisk" geoholographic com-
plex;
« Analytical processing of data array, obtaining

of qualitative characteristics of deposits)
mineral reserves and position data of optimal
boring points;

* Preparation of the final report and providing
the Customer with it.

- nopTatuBHble YCTpoicTBa [OnA BW3yanbHOW 3a-
NMACKA CrneKTpanbHblX PE30HAHCHBIX NWHUA BELLECTB
(nonumeTannoB) Ha rpaHuLlax KOHTYPOB MECTOPOX-
AEHWIA;
- MopTaruBHble paguocTaHuun, GPS npuemHuKN,
1 BcriomorarenbHoe oGopydosaHwe AOns
opraHu3aa- uum pabot Ha mecTe.
- HoOyTOyKk c nporpammHelM obecneveHvem Ond
3anuc 1 obpaboTkn reohn3nHeckUX W3MEPEHWIA
B NOneBsbIX YCNOBUAX;

Ha 71pe Tbe M , 3aknouuTensHOM 3tane pabot
uc- Monb3yloTcst BbIYUCNUTENBHbIN "
n3gaTenscKuin KOMMNeKcbl ans obpabotkn
MaTepuanoB, NOATOTOB- KW Auarpamm W huHansHoro
OTYETa Mo BbINONHEH- HOW paboTe.

TexHuka BLINONHeHUsA paboThi

YcnewHocTs  BBIMOMHEHUA W3bICKaTENbCKUX pa-

60T ¢ MoMoLkLID reoronorpacguyeckoro MeToda no-
“cKa MUHEParIoB 3aKMNio4YaeTca B criedylolem:
e [lpegBapuTensHoe ckaHWpoBaHue WHoOpPMAaLK-
OHHBbIX W QHEepPreTU4ecKkUX CreKkTPoB HeobXxoanmbix
MuHepanoB ¢ cboTorpachuii unu pyn (unu c obpas-
LOB MWHEpanoB) W WX 3anUcb Ha «TECTOBbIE» W

«pabo4yne» ronorpammel;

e 3aka3 U nony4yeHne Heobxoaumoro Konu4ecrsa
a3POKOCMUYECKMX CHUMKOB UCCrefyemoii TeppuTo-
pUM BO BPEMS COOTBETCTBYIOLLEA «MNOACBETKU» paid-
OHa nasepHbiM U3My4eHUeMm,  MOAYNMPOBaHHBIM
BpallaloWMUMcA MarHUTHeIM MONemM TecTOBOW rorno-
rpaMmbl;

e 06paboTka KaXKaoro aspoKOCMUYECKOro CHUMKa Ha
UCCrneaoBaTensCkOM  peaktope  Ha  TennosbiX
HenTpoHax KMP-100 (B ropAYeil kamepe B aKTMBHON
30HE W C MOMOLLbLID CTALMOHEPHOIO WUCTOYHMKA ram-
Ma-uanyyeHus ¢ goson obnyyerus go 1000 P/uac);

e OKOHTYpUBaHWE [PaHWL  OOHapyXeHHbIX Ha
CHUMKax MecTOpOMOEeHW Ha YycTaHoBKe SOepHoro
MarHWTHOTO pe3oHaHca W [JanbHeilas rpaHul me-
CTOPOXOEHWIA C MOMOLLbIO Kamepbl KnprmaHa;

e [epeHOC KOHTYPOB MECTOPOXOEHUA MWHEpa-
noB Ha reorpacduyeckue KapTbl Wccnegyemoro paii-
OHa C MNOMOLLID KOMMLIOTEPHOTO BbIYUCIUTENLHOTO
KOMMMekca W nonyyeHwe npensapuTentHelX OaH-
HblX © napameTpax MecTopoxpaeHus. [lepegava
3aKasaqnky OMepaTUBHLIX MartepuanoB no obHapy-
KEHHBIM MECTOPOXOEHUAM

e [lanbHeiwee uccnedoBaHUe  MECcTOPOXOEHWNI
HEMNOCPEACTBEHHO HA MECTE, BLINOMHAEMOE C MOMO-
whlo MobunbHoro obopydoBaHua reoronorpacuye-
ckoro komnnekca «ouck»;

e AHanutudeckaa obpaboTka maccuBa AOaHHbIX,
MONyYeHWe KayecTBEeHHbIX XapaKTepucTuk MecTo-
POXKIEHWIA, 3anNacoB MUHEPaNoB W KOOPAMHAT OnTW-
ManbHbIX TOYEK NPOXOOKK;

e [logrotoBka 3akniOYUTENbLHOrO OTY4eTa WM nepe-
[ava ero 3aKasuuy.
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Executed Geophysical Works In Russia|
Ukraine

1.By request of "Chernomorneftegaz" city of
Simferopol', Crimea, the areas of gas leaks in thg
Black Sea underwater pipeline were detected)
2003-2015

2.Search for underground drinking water wa
carried out territory of the Crimean peninsula withi
indication of boring points. About 100 works wer
carried out, all wells gave drinking water of th
required quality. 2003-2021.

3.Determination of position data of containers with
battle poisonous substances drowned i
coastal regions of the Black Sea. Remote identifi
cation of chem-ical substances in container:
(organophosphorous, organochloric and arsenid
organic substances). 2004-2009.

4 |dentification of “Lenin" ship which sunk at theg
depth of 520m with the help of the "Poisk’
remote complex. 2005 .2016

5By request of "Krymgeologiya" works were
carried out on additional inves-tigation of the ear
lier discovered on the Crimean peninsula
"Tat'yaninskoe" deposit of gas condensate. AcH
cording to the results of the investigation reserves|
of gas con-densate and boring point were de-
fined, and the boring of prospecting-industrial well
was started. 2005 ,2015

6.Supplementary exploration of uranium fields by
request of the Ministry of Power Engineering of
Ukraine. According to results of the shaft sink- ing|
the data were fully confirmed. 2006—2010.

7.By request of the city of Sevastopol admin
istration works were carried out on the search fol
drinking water on the city territory and its neigh
borhood. According to the results of the investiga
tion 78 boring points were indicated, all o
them gave suitable for drinking water. Wate
occur-rence depth is 20-100m. 2006-2021

8.Big gas and gas condensate field was pro
spected and confirmed under Ukrainian granitig
sheet near Kirovograd at more than 2500 meters|
deep. 2009.

9.Big gas beds were prospected and con-
firmed in Donetsk region by request of ‘Zasyadko]
coal mine. That gas beds are the main reason of
methane explosion dangerous in a mine. Con-
firmed by test boring. 2009.

10.In 2008-2021 we were done several pro-
specting works searching granite and sand beds in|
Ukraine. All prospected fields were confirmed by
boring and several beds are in industrial ex
ploitation now.

11.Coal-bed's anomalies searching, water and gag
fields prospecting tasks were processed by
request of ‘Kuzbass Coal' association (Russia).
2009.

BeinonHeHHbIe reocmanyeckue paboTisl B Poccun,
YkpauHe .

1.MNMo 3anpocy «YepHomopHedTeraza» u3 Cum-
cheponons, KpbiM, mMecTa yTeuek rasa w3 noasofd-
Hbix Tpy6 Obinn obHapyxeHbl Hamu B 2003-2015
rogy.

2.Mouck noA3emMHbIX UCTOYHWKOB NMUTLEBOW BOAbl Ha
TeppuTopun KpeiMckoro nonyoctpoBa C ykasaHu- em
Toyek BypeHns. Okono 100 paboT GbINo BLINOM- HEHO,
nuTLeBasl Boda Tpebyemoro kavectsa. 2003-
2021rr.

3.0npepeneHWe [OaHHbIX PACMONOXEHUA KOHTeW-
HepoB ¢ 6GoeBbiMWM OTPaBNAOWWMU BellecTBamMu B
npubpexHoMm paioHe YepHoro Mops. YaaneHHas
NMOSHTUDUKAL NS XMMUYECKUX BELIECTB B KOHTEWHe-
pax (cpocchopopraHmyecknii,  XIopopraHuyeckui,
MbllUbAKOpraHuyeckuin). OBOHapyKeHo W MOOHATO
cBhiwe 1600 obbekToB. 2004-2009.

4.0npegeneHne MeCTOMONOXEHWA Tennoxoaa
«lleHuH», satoHyBwero Ha rnybuHe 520 metpos, c
nomollbio komnnekca «Monck». 2005 . 2016

5.Mo aanpocy «KpbIMreonornu» BbiMoMHeHs! pa- 6oTbl
Nno paHHeid pasBefke MECTOPOXOEHUA ras3oBo- o
KoHOeHcaTa «TaTbsHWHCKoe» Ha KpblMCKoM no-
nyoctpoBe. Mo pesynbTatam uccnenoBaHuil Gbinu
onpeneneHsl 3anacsl rasoBoro KOHAeHcaTa U TOYKW
BypeHuns, U GypeHue NPOMBILLINEHHBLIX CKBaXWUH Bbl- No
Havaro. 2005 , 2015

6.[lononHuTensHas passBefKka ypaHOBblX MecTo-
poxaeHuiA no 3anpocy MuHucTepcTBa 3IHEpreTuku
YkpanHel. B cooTBeTcTBUM C pesynbTaramn LiaxT-
HOM NPOXOMKW, OaHHble PasBenKku MNOMHOCTbI0 nod-
TBEepxXaeHbl. 2006—2010.

7.MNMo 3anpocy CeBacTononbckol agMUHUCTPa- LMK
BbINOMHEHbl PaboTkl Mo NoUcKy NUTLEBOI BoAbl Ha
TeppUTopMK ropoga W okpecTHocTeid. lMo peaynb-
Tartam uccnegoeaHui Beino ykasaHo 78 Touek Gype-
HUA, BCE U3 HUX Oanu KayeCTBeHHYy NUTbeByld BO-
ay. 2006-2021.

8.Mpn pabotax B Kuposorpagckoi obnactu nog
YKpauHCKUM TPaHUTHBIM LWMTOM OBHapyXeHo U nop-
TBEPKOEHO KPYyNHOE MEeCTOpOXAeHWe rasa W raso-
BOTO KOHOeHcata Ha rybuHax cseeiwe 2500 M.
2009.

9.Mo 3akazy waxTel wMm.3acsgbko ([JoHeukas obn.)
obHapyeHbl U NOATBEPHAEHLI KPYMHbIE raso- Bble
3aneraHus, npuBodsAllMe K Npoca4uBaHWAM
MeTaHa M B3pblBam B laxTe. [NoareepxageHo Bype-
Hrem. 2009.

10.B 2008-2021 rogax nposBoaunuck paboTel Mo
MOMCKY 3aneraHuii rpPaHUTOB W NECKOB ANS NPOMbILL-
neHHoi Aobbi4n. Bee HalOeHHble MECTOpOXAEeHUA
(okono 10) noaTBepxaeHsl BypeHuem, Ha Heckonb-
Kux Hayatbl paboTbl no gobbive.

11.Mo 3aKasy ofbeguHeHns
«KysbaccYrons» (Poccusi) npousseneHsl paboTsl Mo
pasBedKke aHoManuii pPasnomoB YrofbHbLIX MNNacTos,
3aneraHuio Bofbl W rasa B pailoHe nnaHupyemoi
npoxopku. 2009.
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Abroad

1.By request of "INKOTEK-region", Moscow,
jointly with Russian Academy of Energy Scienc
es, Moscow, and Tyumen Institute of Oil and Ga
an investigation of 7 oil fields was carried out in|
the Tyumen region. According to the results o
the investigation an industrial boring of wells wa
started, the boring results on 2 fields confime
the investigation data. On other fields the boring i
not finished. 1998—2003.

2.By request of the Ministry of National Securi- ty o
the Islamic Republic of Mauritania a search fo
underground drinking water in the region of th
city of Atar was carried out, at the depths of 250m)|
a powerful flow of drinking water was dis- covered,
The initial debit of the well comprised 32,00
liters per hour. 2006.

3.Search for wunderground drinking water
Greece jointly with "Geomir". 2006.

4 Minerals search on the territory of the Al
Fujairah emirate at the request of the Global De-
velopment Group, UAE, 2007.

5.By request of ore-dressing and processin
enterprise ‘Erdenet (Mongolia) searchin
and contouring work was processed on copper:
ore deposits near Erdenet town (Mongolia). Dat:
provided were confirmed by boring. 2007-2009.
6.By request of company ‘MAK' (Mongolia, Ulan
Baator) underground water searching an
countouring works were processed in south Gobi
desert. Data provided were confirmed by 6 indus
frial holes. 2008-2009.

7.Large scale fields of natural gas and oil wer
prospected in Gobi desert region by request of ]
company (Mongolia). 2008-2021

8.Prospecting works of uranic ores are pro-
cessing now by request of 'MAK company
(Mongolia). 2009-2010.

9.Test prospecting and contouring task of
searching gas and oil fields was done in Utah
state (USA) by request of 'Carpathia® company.
The state attestation had obtained as a result.
The method precision was confirmed as 98%.
2009.

10.Underground water prospecting works werg
done in Australia, New South Wales state by
request of farmers' association. Data provided
were confirmed by boring. 2009. 2014

11.In 2010 - 2015 the works to search
hydrocarbons had been carried out in Indonezia
12.In 2015 - 2020the works to search for gold had
been carried out in Bahama islands and Mongolia
13.In 2021 permanent works are being carried out
to search hydrocarbons for various organizations
from different countries 2021

in|

3a pybexom

1.MNMo  sanpocy  dupmbl «MHKOTEK-pervion»,
Mockea, B cotpyaHuuyectBe c Poccuiickoin Axage-
Mueil SHepreTU4ecknx Hayk U TIOMEHCKUM WHCTUTY-
TOM HedbTW U rasa, bbinn Npou3sedeHbl paboTbl Mo
UcCnefoBaHui 7 MecTOPOXAEHWA HehT B THOMEH-
CKOM peryoHe. B cooTBeTcTBUM C pesynbTaramu
passefku ObiNno Hayato npombilneHHoe OGypeHue,
pesynbTatel OypeHus MOATBEPOMNM [OaHHLIE pas-
Bedku no 2-m MecTopoxgeHusam. [lo ocTanbHbIM
mMecTopoxaeHusim OypeHue He Bblflo  3aBeplleHo.
1998-2003.

2o 3anpocy MwuHucTtpa HauuMoHanbHoW Ges-
onacHoctM Wcnamckoit pecnybnukn  MasputaHus
Bbina npousBedeHa pasBefka NOA3EMHbIX WCTOYHM-
KOB MWTLEBOW BOAbLI B panoHe ropoda ATap, Ha rny-
6uHe 250 m Bbin HalWOeH MOLHBIA NOTOK MUTLEBON
Bodbl. HayanbHblid OeGer WCcToYHMKA OUEHEH B
32000 nutpoB BoAbl B Hac. 2006.

3.Mouck nopsemHoi nuTbeBoll Boael B [peuun B
coTpyaHudectee ¢ «eommpom». 2006.

4.Mouck MWHepanoB Ha TeppuTopuM 3mupaTta Anb-
®ymreiipa no sanpocy [nobBan [esenonmeHt
Ipynn, OAE, 2007.

5Mo 3akazy [OK «3ppeHet» (MoHronusi) Bbl-
nonHeHsl paboTbl NO MOUCKY U OKOHTYPUBaHUIO Mea-
HOPYOHBLIX MECTOPOXOEHWIA B paitloHe r.OpaeHeT.
[HanHble noaTeepxaeHbl GypeHnem. 2007-2009.

6.Mo 3akazy dwmpmel MAK (Monronus, YnaH-
Batop) npouaeedeHsl paboTkl MO NMOUCKY U OKOHTY-
PUBaHUIO 3anexel BoAbl B IOXKHOW YacTu MyCTbIHKA
[o6bu. JanHble no 3aneraHnsam u gebety nogrsep-
HOEHbl  WEeCTblo MPOMbLIWMEHHBIMW  CKBEXKUHAMMU.
2008-2009.

7.Mo sakasy cdupm (MoHronus) B paiioHe NycTbl- HW
[o6u pa3sefaHbl KpyrHble MECTOPOXAEHUA rasa

u HedTh. 2008-2021.

8.Mo 3akaasy obbeguHeHnna
«Monatom» (MoHronusa) BeinonHsAwTcA pabotel no
MoucKy ypaHoBblX pPyd Ha Tepputopun MoHronuu.
2009-2010.

9.Mo 3akasy komnanuu «Kapnatusa» (CLUA) Ha
TeppuTtopun wrtara OTa (CLWA) BeinonHeHa Tecro-
Bas 3adada no MOUCKY U OKOHTYpUBaHWIO Hedprera-
30BbIX MecTopoxaeHuid. Mo peaynbTaram BbINOMHE-
HWA paboT nonyvyeHa rocyfdapcTBEHHas arrectauus
MeToda W annapatypbl Ans nodobHbix paboT. Toy-
HOCTb MeTofda Mo pesynbTaram artectaumn—98%.
2009. 2014

10.Mo szakasy obbeguHeHwuss cpepmepoB WTaTta
HoBblit HOxHbI Yanbc (ABcTpanusi) npousBeneHbl
paboTbl Mo noucky saneraHvii Bofbl. [MonyuveHHble
OaHHble passeku noarsepxaeHsl bypervem. 2009.
11.MpounseegeHbl paboTbl No noucky yrnesodo-
pofoBs B VHpaoHeaun 2010-2015.
12.MponaBefeHbl paboTel MO MOMCKY 3onota Ha
Baramax ,Moxronun 2015-2020r..

13. MNponasoasATcs NocTosiHHbIE PaboTbl MO NOUCKY
yrMeBOo4OPO/OE M0 3aKady pasfuyHbIX opraHuaalnii
13 pasHbix cTpaH 2021
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REMOTE SEARCH METHOD USING THE GEOHOLOGRAPHIC SYSTEM
“Poisk”

a) spacecraft - 280 km b) aerospace
1.Aerospace m photography of the
photography of the ~ search area
ground to forecast % s § X
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2. Transferring the photograph to the gel photo and filtenng the infomation-and-energy
in the photochemical laboratory
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transferring the photograph to the gel photo
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3. ldentification of deposit type and contouring its area, definition of coordinates,
transferring them to the map
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v . =
o Ay R —] - ——
Holography by

bl | p e Dr. Fohl tests

Fig.1. Geoholographic search for minerals (1st stage)
Pwuc.1. leoronorpaduyeckunini nonck muHepanos (1-i atan)
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Fig.2. Geoholographic search for minerals (2nd stage)
Pwuc.2. leoronorpaduyeckunii nonck MuHepanos (2-i atamn)
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®YHKUMOHANBHAS CXEMA AUCTAHLUMOHHON TEXHONOI MU OBHAPY)XEHUSA
W OKOHTYPUBAHUA MECTOPOXAEHUA NONUMETANNOB U YrNEBOAOPOAOB

Jﬁ D /

OBmen wHhopmaunen l'lom-n nHdpopmamn
Nonywenme ontweecans napaserpon M G3I0A AaHHLIX \
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Npeanapuiensune
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y Evolucéo da tecnologia na exploracao
y Histérico de exploracdo e métodos variaveis dependendo do caso ¥
Uma ferramenta segura para exploracao rapida e discreta
y A ferramenta ideal para empresas que levam em consideracdo a manutencéo do Capex e
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