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The QMLab of UrFU develops and serially makes the Overhauser geomagnetic field

magnetometers which are based on the unique stable working substances, computer methods of

calculation and sensors optimisation, digital-processing methods of proton precession signal. Our

Overhauser magnetometers are used in ground, marine, borehole geological prospecting and the

Processor Overhauser Sensor - magnetometer POS is particularly used on magnetic observatories

including INTERMAGNET in Russia and abroad.

The report presents operating experience, design and technical parameters of the OEM

magnetometer POS which is able to provide the absolute error of measurements up to 0.1nT with

sensitivity up to 0.01nT uTx Proved to be the required parameter for magnetic observatories,
special digital processing firmware algorithm of the proton signal ensures control of each
measurement error in the field's units (nT)

Observatories application experience has shown the necessity of new POS magnetometer options

which are realized in practice and find an extending application, namely:

e The POS-1GPS additionally provides up to 0.1 millisecond time synchronization of a proton
signal starting by a PPS impulse of the internal GPS receiver. The format of the POS output
data includes UTC time, coordinates and satellites status in real times.

e CD card option is an internal or flowing block for reserve data saving on a CD card
providing independence from an external registration system or a computer.

e POLAR option of the POS is based upon working substance optimized to the range
temperature up to — 60°C so that proton relaxation time in proton or Overhauser
magnetometers are essentially decreased both by internal relaxation channel and oxygen
solubility rise.

This report covers the results of the long-term research directed at developing the absolute vector

proton magnetometer based on the switching of bias magnetic fields. The distinctive feature is

the attempt of the installation of the miniature Overhauser sensor and optimised Garret solenoid
directly on the telescope of the nonmagnetic theodolite.


mailto:sva@dpt.ustu.ru

IIporonnsie OBepxay3epoBckue MaruuTomerpsol POS:
ONBIT J0JTOBPEMEHHOM IKCIJIyaTAlIMH M HOBbIE ONLINH

B.A. Canynoel, A.IO. ,ZZeHucoel, J.B. Caeeﬂbeel, C.B. Kuceﬂeel, B.B. Caeeﬂbeel,
C.10. Xomymos 2
1Ha60paTOpI/I}I KBAaHTOBOW MarHUTOMETpUHU Y paibckoro denepaabHOro Y HUBEPCUTETA UMEHU
nepBoro npesuaenta Poccuu b.H. Enpriiuna, Exatepun0Oypr, Poccus
ZFeO(bH3I/IquKa;I obcepBaropus "Kitoun", ACO I'C CO PAH, Poccus
E-mail: sva@dpt.ustu.ru

JlaGopaTtopuss KBaHTOBOM MAarHMTOMETPUH pa3padaTbiBaeT M CEPUKHO MIPOU3BOJIUT

OBepxay3epoBCKHE IMPOTOHHBIE TE€OMAarHUTOMETPBI, HCIIOJB3Ysl OPUTHHAIBHBIE CTAOUIIbHBIE

pamuKagsl W ONMHUPasiCh HAa KOMIBIOTEPHBIE METOABI PACYETOB M ONTHUMH3AIHMH JAaTYUKOB,

U(pPOBbIE METOAbl O0pabOOTKM CHUTHAJIOB MPOTOHHOHM mperieccuu. JlaHHbIE MarHUTOMETpPbI

HallUTM NIPUMEHEHHs] B HAa3eMHOW, MOPCKOW, CKBR)XKMHHOW MarHuTOpas3BelKe, U, B YaCTHOCTH,

IPOLIECCOPHBIN OBepXay3epoBCKMM AaTuuk MarHutoMmerp POS wucmonp3yercs Ha MarHUTHBIX

obcepBaropusix, B Tom yrciie INTERMAGNET B Poccun u 3a py6exxom.

B nmoxiaze mpencTaBiieH OMBIT SKCIUTyaTallid, KOHCTPYKIHS M TeXHH4Yeckue mapamerpsl OEM

marautoMeTpa POS-1, koTopblil cnocoOeH obecneunTh a0COMIOTHYIO MOTPEITHOCTh U3MEPEHUI

10 0,1 HTx ¢ uyBctBuTenbHOCTHIO 10 0,01 HTH. MIMeeTcss BHyTpeHHUIN IPOLECCOPHBIN alIrOpUTM

KOHTPOJISI TMPOTOHHOTO CHTHajla OO0ECHEeYMBAIONIMK TPOTHO3 YYBCTBHUTEIHHOCTH KadyecTBa

KaXJ0ro u3MepeHuss B MoyeBbIX efauHunax (HTm), 4ro 3apekoMeHnoBajlio ceds Kak

HE0O0XO0IMMBIN IapameTp I 00CepBaTOPCKUX N3MEPEHUI.

OnbIT 00cepBaTOPCKOro MPUMEHEHMsI MoKa3ajl HeOoOXOAMMOCTh HOBBIX OMNIMH mpubopa,

KOTOpbIE pEaJM30BaHbl ceiiuac MpakTHUECKH, W HAXOJAT paclIUpsrolieecs NpPUMEHEHue, a

UMEHHO:

e POS-1GPS nononHuTensHO 00eceyrBaeT CHHXPOHHU3AIMIO Havyajla H3MEPEHUs IPOTOHHOTO
curHana ¢ ToyHocTthio 70 0,1 mMcex mo PPS mmnynbcy BcTpoennoro GPS mpuemHuka.
®opmar nanHbix POS Britouaer Bpemst UTC, koopAMHATEI U CTAaTyC CIIYTHUKOB B PeabHOM
BpPEMEHHU.

e CD onums. BHyTpeHHUIl unM npoxoJHOM KaOenbHBIH OJOK PpPe3epBHOIO COXpaHEHUs
naHHbIX Ha CD kapty, obecneunBaromMii pe3epBHOE COXpPAHEHUE JAHHBIX HE3aBHCHUMO OT
BHEIIIHEH CHCTeMbI PETUCTPALIUH UM KOMIIbIOTEpa

e TIOJIAPHAS onumsa marautomerpa POS ocHoBaHa Ha paboyeM BeIIECTBE MapaMeTpbl
KOTOPOT0 ONTHUMM3HPOBAHBI JUIs TUamna3oHa Temmeparyp a0 -60°C, rae B MPOTOHHBIX U
OBepxay3epOBCKHX MAarHMUTOMETpPAax CYIIECTBEHHO YMEHbBINACTCd BpeMsl IMPOTOHHOM
perakcani Kak 10 COOCTBEHHBIM KaHallaM peJlakCcallii, TaK W 3a CUYeT MOBBIIICHUS
PAaCTBOPUMOCTH KHCIIOPOJIa.

B nmoxiaze mpepcTaBieHbl pe3yNbTaThl JOJITOBPEMEHHOTO PAa3BUTHS a0CONIOTHOTO BEKTOPHOTO

OBepxay3epoBCKOTO ~ MarHMTOMETpa, OCHOBAaHHOTO Ha  CO3JaHMM H  KOMMYTalluu

NOJMAarHUYMBAIONINX TIOJNEH C MeJIbl0 HM3MEpPEHHs KOMIIOHEHT TI'e€OMarHuTHOro mnoins. B

YaCTHOCTH, MPEACTaBIeH ManorabapuTHblii OBepxay3epoBCKUHN JaTUUK C CUCTEMOW COJICHOUA

["appeta, ycTaHOBJICHHBIX Ha TEJIECKON HEMarHUTHOTO T€OI0JIUTA.
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