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depomeTpa, a TakKe LIMPOYAMIIHE YaCTOT-
HBIM [HWAIa30H I103BOJISIIOT HCIIO/Nb30BATh €ro
IJ1s1 MOHUTOPHMHTA MHOTHMX QH3HUYeCKHX BeTHYHUH
NPSIMBIMH KM KOCBeHHBIMH MeToJaMH. Bo Bpems
H3MepeHHH IIPOMCXOAUT perucTpauus H3MeHeHHs

B BICOKasl YYBCTBUTE/JIBHOCTbL JId3€pHOI'0 HHTEP-
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as well as the widest frequency range, makes

it possible to use it for monitoring many physi-
cal quantities by direct and indirect methods. During
measurements, a change in the state of the interfer-
ence pattern is registered, formed by a certain path of
rays in the interferometer, the path length of which
is directly or indirectly related to the measured physi-
cal quantity. Based on this principle, laser meters for

The high sensitivity of the laser interferometer,
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COCTOSIHUSI HMHTepepeHILIMOHHON KapTHUHBEI, o6pa-
30BaHHOM OIpele/IeHHBIM XOOM JIydel B HHTepde-
pomeTpe, IHMHA Ipobera KOTOPHIX HAIPSMYI HITH
OIIOCPef0BAaHHO CBsI3aHa C M3MepsieMOH QH3HUUeCKOH
BeJIMYUHOM. [lo TaKOMy IPUHLIMITY CO3[AHBI Ja3ep-
Hble HM3MEpHUTEeNIH MHKPOKONIe6aHUM 3eMHOIM KOPBI
(medopmorpadst) [1], /masepHBle HU3MepHUTENH BapHU-
anym gaBneHHUs: aTtMmocdeprl (HaHobaporpads:) [2]
u ruppocdepsl [3], 1asepHble TpaBUMETPHL [4] U Apy-
rue Ipubopsl.

OnHako, HeCMOTpsl Ha IOTEHLIMAJbHO YHHUKAJIb-
Hble XapaKTepUCTUKH, HOCTHKHUMBbIe B H3MEPUTEISIX
Ha OCHOBe JIa3epHBIX HHTepdepoMeTpoB, daKkTHUe-
CKoe co3flaHHe ITpUOOPOB, AEHCTBUTEIPHO UMEIOIIHX
TaKHe I1apaMeTphbl, CBSI3aHO C pellleHHeM BasKHBIX
MH>KeHePHBIX 3a/lad, a TaloKe CIellMaJbHOM II0CT-
06paboTKO¥ IONyYeHHBIX AAHHBIX. WTHOpHUpOBaHUe
WM HeKOPPeKTHOoe PpelleHHe 3THX BOIPOCOB IIpH-
BOAMUT, HAIIpUMep, K TOMY, YTO 3aIllMCAaHHBIH CHI-
HaJI KCKKeH 3a CUeT «IIofMellaHHOM» HHPOPMAaIHH,
He MMeIoIllell OTHOIIeHUSI K U3MepsSeMOl BeJIUUMHe.
B wyacTHOCTH, [J1s PabOTHI 3TOTrO THUIIA 0OOPYAOBAHMS
TpebyloTCs O4YeHb CTAbOHIBHBIE YCIOBHS MHKPOKIH-
MaTa B HHTepdepeHLIHOHHOM Yy3je JH00 ero h3me-
HEeHMUS IO/DKHBL YIHUTBIBAThCS. BIasKHOCTD, HaBeHHe
1 TeMIIepaTypa BIMSIOT Ha U3MeHeHHe Ko3pdHUIlreH-
TOB IIpeJIOMJIeHH S 160 MOIPOCTy M3MEeHSIOT Qr3rye-
CKHe pa3Mepsl KOMIIOHEHTOB ITPH60pa, BHOCS, TAKUM
06pa3oM, IIOrPelIHOCTb B NU3MEPeHHS.

PaccMOTpUM BIHSIHHE H3MeHeHHs TeMIIepaTypsl
Ha II0oJIy4aeMble HHTepdepoMeTpOM JaHHble Ha IpHU-
Mepe pa3paboTaHHOIO paHee JIa3epHOrO HU3MepHUTes
KonebaHuM AaBneHus [5]. [IpuMeHeHe HAMH I10700-
HBIX H3MepHUTeNlell II03BOJH/IO HAKOIUTH OONBIION
OIIBIT PabOTHI C TAKUMH YCTPOMCTBAMH . BBITH CO3aHBI
MoAUGUKALMK C HCIIONb30BAHHEM Pa3HBIX HCTOUHU-
KOB H3/y4eHHUs U KOMIIOHOBKU ITpubopa [6].

OcHoBol1 mTpubopa siBIsieTcst HUHTepdepoMeTp Mari-
KeJIbCOHA, COOPaHHBIN 110 MOAHUIIMPOBAHHOM CXeMe
HepaBHOIIeYero THUIa. ONTHUKO-MeXaHHYecKas
CxXeMa YCTPOMCTBA U IIPUHLIMII €ro JeHCTBUS ITOKa-
3aHBI Ha puc. 1.

B KadecTBe MCTOYHHKA H3JIYIeHHUS MCIIOb-
3yeTcsi Ta30BbIM Te/JMH-HEOHOBBIK  4aCTOTHO-
CTabUIM3KMPOBaHHBIM 7a3ep 1. Ero nyd pasgensieTcs Ha
nenuTenbHOM Kybe 4 Ha ABe 4acTH, 06pasyst «IUleun»
nHTepdepoMeTpa, OAHO K3 KOTOPBIX SIBISETCS 3TAJIOH-
HBIM. JIy4, KOTOPBIH PacCIpPOCTPAHSETCS II0 BTOPOMY,
IIPOXOUT Uepe3 3epKajo, 3aKpeIVIeHHOe Ha BHYTPeH-
Hell CTOpoHe MeM6OpaHBbl, YCTAHOBIEHHOM B KpBIILIKe
npubopa. Ha BHeNIHIOI CTOPOHY MeMOpaHBI 3 IIpo-
M3BOIUTCS AaBIeHHe 3a00PTHOM BOABI U 3TO «IIIeY0»
SBISIETCSI, TAaKUM 06pa3oM, H3MepHTeIbHBIM. IIpo-
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microvibration of the earth’s crust (strainmeters) [1],
laser meters for atmospheric pressure variations
(nanobarographs) [2] and hydrosphere [3], laser gravi-
meters [4] and other devices have been created.
However, in spite of the potentially unique char-
acteristics attainable in meters based on laser inter-
ferometers, the actual creation of instruments that
actually have such parameters is associated with the
solution of important engineering problems, as well as
special post-processing of the data obtained. Ignoring
or incorrect solution of these issues leads, for example,
to the fact that the recorded signal is distorted due to
“mixed” information that has nothing to do with the
measured value. In particular, this type of equipment
requires very stable microclimate conditions in the
interference node or its changes must be taken into

Puc. 1. Onmuko-mexaHu4eckas cxema npubopa: 1 - ucmoy-
HUK u3Ay4yeHus; 2 — GomonpuemHuK; 3 — MembpaHa c 3akpe-
NAEHHbIM Ha Hell 3epKanom; 4 — 0eaumenbHbil Kybuk;

5 - nbe3okepamuyeckue UUAUHOPbI KOMNeHcauuu u npobHo20
CuzHana; 6 - Kamepa KomneHcauuu 2udpocmamu4eckozo
0asneHus; 7 - cucmema pezucmpauuu; 8 — cobuparouias
AUH3a; 9 — 2epM0OOKHO; 10 — 2epmemuyHbIl Kopnyc; 11— 3nek-
MPpoMazHUMHbIL KAanaH; 12 — 8030y LWHAS eMKOCMb

Fig. 1. Optical-mechanical scheme of the device: 1 - radiation
source; 2 - photodetector; 3 — membrane with a fixed mirror;
4 -dividing cube; 5 - piezoceramic cylinders of compensation
and test signal; 6 — chamber for compensation of hydro-
static pressure; 7 - registration system; 8 - collecting lens;

9 -sealed window; 10 - sealed housing; 11 - electromagnetic
valve; 12 - air capacity
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CTPAaHCTBEHHOe CBefleHHe IIOIafAIMUX 0O0paTHO Ha
IeNuTeNbHBIN Kyb6 4 oboux Jsiydenr (rocie HUX IIpo-
XOKIEHHUS 10 CBOUM ONTHYECKUM IyTSIM) II03BOJISIET
IIOJIyYUTh UHTePPEePeHLIMOHHYI0 KapTHHY IIepeMeH-
HOHM SIPKOCTH, OOYCIOBIIEHHYIO H3MeHeHHeM pa3Ho-
CTH XO0Ja Jydel. M3MeHeHHe SPKOCTH PerHCTPHPY-
eTcss GOTOIIpHEeMHHKOM 2 CHUCTeMBl PeruCTpaluHU 7,
KoTopass QOpMHPYeT CUIHal Pa3sHOCTH Xofa JydeH.
ITOT CUTHAJI SB/ISIeTCS. BRIXOGHBIM, U OH >Ke I10/IaeTCs
Ha OfHH K3 IIbe30KepaMHYeCKHX 3JIeMeHTOB 5 IS
BO3BpaTa MHTeppepeHIIUH Ha SKCTPEMYM, T.e. TAKUM
Cr1ocoboM ITPOMCXOAUT KOMIIEHCALIUS BO3HHUKILIEH
Pa3HOCTH xofa.

B mpubope mpuMeHsIeTCsI CUCTeMa KOMIIeHCAlluHU
TUAPOCTAaTHYECKOro JaBieHus. OHa HeobxoguMa
AJ1s. BBIPAaBHHUBAHHS [aBJIeHUs 110 0be CTOPOHBI OT
MeM6paHBI Ilepes; HavdaJoM H3MepeHHI. HasHaue-
HHe CHCTeMBI B TOM, YTOOBI He IT03BOJIUTh MeMbpaHe
OBITh 3a/aB/IeHHON BHYTPb IIPOCTPAHCTBA IIpubopa
NpU HapallMBaHUU THAPOCTAaTHYECKOIO HaBIeHHS.
TakuM 06pa3oM, K Haudajly IpoBeleHHUs HM3MepeHHI
MeMOpaHa OCTaeTcs B IOJIOKEHHH HYJIeBOTO CMe-
meHus. IS 3TOro HpH IOrPyskeHHUH Ipubopa Io
KOMaH/Ie OTKPBIBAeTCS 3IeKTPOMAarHUTHBIM KJIAIlaH i,
KOTOPBIM IIPOIIYCKAeT BO34yX M3 CIIeLIMA/IBHOM 3JIa-
CTUYHOM eMKOCTH 12 B KaMmepy Hebosblioro obbsema
(KoMIIeHCAallMOHHAsl Kamepa 6) Mexay MeM6paHol
KM OCHOBHBEIM IIPOCTPAaHCTBOM KOPIIyCa, OT[eJIeHHYIO
OT Hero Ipo3pavyHbIM TepPMOOKHOM 9. Bo3ayx H3 eMKo-
CTH HarHeTaeTCsl BHYTPb KOMITEHCALIHOHHOM KaMephbl
C AaBJIeHHeM, PaBHBIM 3a60pTHOMY. [10 OKOHUAHHUHU
IOrpy’keHUsl KIalaH 3aKpbiBaeTcsi. IIpu obpaTHOM
nogsemMe Impubopa BO3MyX M3 KOMIIEHCAIIMOHHOM
KaMepbl TAaKUM >Ke 06pa3oM CTpaBIUBAIOT 06paTHO BO
BHEIIHUH pe3epByap, BHOBb BBIPaBHMBAsl JaBlIeHHUeE
o obe cTOpoHBI 0T MeMbpaHbl. Ha puc. 2 mokasaHa
dororpadus MPaKTUYeCKOH pealru3ali OIIMCAaHHOIO
npubopa.

Ha kpeimKe mpubopa yCTaHOBIEH [OMOTHUTENb-
HBIM FepMeTHYHBIN PasbeM, NpefHa3HauYeHHBIN IS
OIIIMOHAJIBPHOTO 000PYAOBAHMS. ITO YHUBEPCATBHBII
uHTepderic, CHabKeHHBIH 3MeKTPUYECKUM IIHTa-
HUeM U IMHUeH [lepefladyu JaHHBIX. C IIOMOIIbIO HEro
HM3MepHUTelb MOXeT paboTaTb COBMECTHO C AAaT4M-
KaMU IJyOHHBI, THAPOPOHAMHU, THAPOTOTHUYeCKUMU
U IIPOYMMH HM3MepHUTeNIMH, TeleMeTpUYecKHUMH
MOAYISIMU PpaguocBsi3u. Kpome Toro, mpubop Kom-
II7IeKTYeTCsI TepPMOOOKCOM, IMOAKII0YaeMbIM K OCHOB-
HOMY IepMOpa3beMy MUTAHHUS U CBSI3U JJIs obecrieye-
HYS QYHKUHHU aBTOHOMHOCTH. YCTAaHOB/IEHHAsl TaM
CHCTeMa 371eKTPHUYeCKOro IIUTaHUSI MOLTHOCTBIO OKOJIO
8000 BT*4 1 peruCTPaLIMOHHEII 610K Ha OCHOBE IIpO-
MBIIIEHHOIO KOMIIBIOTEpA I103BOJISIIOT H3MEPHTEIII0
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account. Humidity, pressure and temperature affect
the change in refractive indices, or simply change the
physical dimensions of the device components, thus
introducing an error in the measurements.

Let us consider the effect of temperature change
on the data obtained by the interferometer using
the example of a previously developed laser meter of
pressure fluctuations [5]. Our use of such meters has
allowed us to accumulate extensive experience with
such devices. Modifications were created using differ-
ent radiation sources and device layout [6].

The basis of the device is a Michelson interferom-
eter, assembled according to a modified scheme of
an unequal type. The optical-mechanical diagram of
the device and its principle of operation are shown in
Fig. 1.

A gas helium-neon frequency-stabilized laser 1 is
used as a radiation source. Its beam is divided on a
dividing cube 4 into two parts, forming the “arms” of
the interferometer, one of which is the reference. The
beam, which propagates along the second, passes
through a mirror, fixed on the inner side of the mem-
brane installed in the lid of the device. Seawater pres-
sure is produced on the outer side of the membrane
3, and such “arm” is thus a measuring one. Spatial
convergence of both rays falling back on the divid-
ing cube 4 (after they have passed along their optical
paths) allows you to obtain an interference pattern of
variable brightness caused by a change in the differ-
ence in the path of the rays. The change in brightness
is recorded by the photodetector 2 of the registration

Puc. 2. ABMOHOMHbIL Ad3epHbIl U3Mepumenb KonebaHul
oasneHus
Fig. 2. Stand-alone laser meter of pressure fluctuations
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paboTaTh B aBTOHOMHOM pEeXHMe B TeueHue bosee
IIeCTH CYTOK.

B pabore nHTepdepoMeTpa HCIIONB3YeTCs CHCTeMa
PETHCTPAllMKU HHTePOEPEeHIIUOHHOTO H3MEepHUTeNs
BapuauuM JaBineHus [7]. [laHHas MoJenb CUCTEMBI
PeryucTpanyy Mo3BoJIseT MOMYYUTh TOUHOCTD IlepeMe-
meHUs eHTpa MmeMbpansr 0,750/ (2N1) mnu 0,06 HM.
[lepecueT peruCTPHPYeMOro IlepeMelleHHsl B BapHa-
LMY [aBJIeHUs ITPOU3BOSUTCS 110 GOpPMYyJe, OIKCHI-
BAIOIIEH MOBeJeHUe [IeHTPa 3aKPeIlJIeHHON Ha Kpasx
IIJI0OCKOY MeMbpaHsI [8]:

_ Al'1I6W’E
~1(1-0’)RY

roe Al - cMmemeHue mMeM6paHBI; h - TONLOIMHA MeM-
6paHLI; E - monyns IOHra; 0 - Ko3ppuireHT Ilyac-
coHa; R - paguyc meM6bpaHbl. B M3MepuTene MOIyT
OBITH KCII0/Ib30BAaHBI MeMOpPaHBI, U3rOTOBJIEHHBIE K3
JIMCTA HepsKaBeloIleH CTaau TonmuHoun 0,1; 0,5; 1;
2 MM. B maHHOH pabore 6bUIa HCIIOB30BAaHA MEM-
6paHa TommuHOM 1 MM. [ 3HaueHHU R=5 M,
h=1mmMm, E=2,1-10" H/Mm?, 0=0,25 u Al=0,06 HM 1071y~
YMM, YTO paspellleHHe H3MepHUTes II0 LABIHHUIO
coctasisger P=11,5 mlla. IIpu 5TOM, C TOYKU 3peHUS
YaCTOTHBIX XapaKTePUCTHUK, CHCTeMa CII0COOHA peru-
CTPUPOBAaTh BapHALIMHU JABJIeHUS B AHUAIla30He 4aCcTOT
OT CaMBbIX HU3KHUX (6JIM3KUX K HYJIEBBIM), 3aBHUCSIIHNX
OT BpeMeHH Habmromenus 1o 1000 I,

Kak oTMe4eHO B HayaJle CTaTbH, IIpefCTaBJIeHHbIe
pacueTHble XapaKTepHUCTHUKU IIprbopa BIIONHE JOCTH-
SKHMBI, OJHAKO II0/Iy4YaeMble JaHHbIe [IOABePrarTcs
3HQUUTEIbHBIM HUCKLKEHUSIM 3a CYeT IIOTPEeIIHOCTEeH,
BHOCUMBIX IIapaMeTpaMHd MHUKPOKIKMMAaTa BHYTpHU
HM3MePHUTEeIbHOU YCTAHOBKH.

149,2637 B
K |
| 5 | Hﬁ\#pthq“‘ﬁr#ﬁw
2019 ceH 27 2019 okt 01
03:38:36.200 01:44:23.500

Puc. 3. 3anucp usmeHeHul 0asneHusl ¢ a8BMOHOMHO20 Ad3ep-
HO20 u3mepumens Konebanut 0asneHus

Fig. 3. Recording pressure changes from a stand-alone laser
meter of pressure fluctuations

=

system 7, which generates a signal of the difference in
the path of the rays. This signal is output and is also
fed to one of the piezoceramic elements 5 to return
the interference to an extreme, i.e. in this way, the
resulting travel difference is compensated.

The device uses a hydrostatic pressure compen-
sation system. It is necessary to equalize the pres-
sure on both sides of the membrane before starting
measurements. The purpose of the system is not to
allow the membrane to be crushed into the space of
the device when the hydrostatic pressure builds up.
Thus, at the start of the measurement, the membrane
remains in the zero offset position. To do this, when
the device is immersed, on command, the solenoid
valve 11 opens, which passes air from a special elastic
container 12 into a small-volume chamber (compensa-
tion chamber 6) between the membrane and the main
body space, separated from it by a transparent sealed
window 9. Air from the container is pumped inside a
compensation chamber with a pressure equal to the
outboard pressure. When the device is lifted back, the
air from the compensation chamber is vented back to
the external reservoir in the same way, again equal-
izing the pressure on both sides of the membrane. Fig.
2 shows a photograph of the practical implementation
of the described device.

An additional sealed connector is installed on the
lid of the device for optional equipment. It is a uni-
versal interface equipped with electrical power supply
and data line. With it, the meter can work in conjunc-
tion with depth sensors, hydrophones, hydrological
and other meters, telemetry radio modules. In addi-
tion, the device is equipped with a hermetic box that
is connected to the main power and communication
hermetic connector to ensure the autonomy function.
The electric power supply system installed there with
a capacity of about 8,000 W-h and a registration unit
based on an industrial computer allows the meter
to operate in an stand-alone mode for more than six
days.

The interferometer uses a system for recording an
interference meter for pressure variations [7]. This
model of the registration system makes it possible to
obtain an accuracy of displacement of the membrane
center of 0.75A/(2N71) or 0.06 nm. The recalculation of
the recorded displacement in the pressure variation
is carried out according to the formula describing the
behavior of the center of the flat membrane fixed at
the edges [8]:

Al-16h°E
1(1-0°)R*’

PHoTONICs VOL. 14 N2 62020 535



PaccMoTpuM IpHUMep 3anucH (pUc. 3), clelaHHOM
B 6yxTe A/lekceeBa Ha OCTpoBe IlormoBa B AMYPCKOM
3a1uBe oceHb0 2019 roma. JMHTeIBHOCTH ydacTKa
3anucH 6osee 90 gacoB (OKOJIO 4 CYTOK).

B mepuon BpeMeHH, Korga 6sUIa cenaHa 3aIlmch,
He OBUIO CyLIeCTBEHHBIX BeTPOB, aTMOCHepHBIX
JelpeccHil, BbIMaJeHUI OCafAKOB M IPOYUX $aKTo-
POB, KOTOpble MOI/IK 6bI IIOBNIUSTE Ha YPOBEHDb MOPSI
B IaHHOM palioHe 6eperoBoi UepThl, OAHAKO 3aIHCh
eCTeCTBeHHOro U Haubojee CHIBHOTO KojebaTelnb-
HOTIO IIpoLecca — IIPU/IMBOB 3,eCh CHUJIIBHO MCKasKeHa
U SBHO HMeeT IIOCTOPOHHMe BKIOUeHHUs. 3aberas
BIlepeJ, MOXXHO CKa3aTh, YTO HaM Yy>Ke M3BeCTHO,
YTO WMEHHO 3TO 3a IIOTPeIlHOCTH, OAHAaKO [LaH-
Has 3alKCh OeMOHCTPHUPYET, KaK BBITISAAT H3Me-
peHHUsl, clelaHHble MHTepdepomeTpoMm 6Oe3 crenu-
AJIPHOM KOPPeKLHUU [OaHHBIX OTHOCHUTENIBHO 3THX
IOTPeIIHOCTeH.,

Ha puc. 4 npusefeH rpaduk 3alMCH TemIlepa-
TYPHOIO JaT4yHKa, PasMeIeHHOro B MeTajljle OIop-
HOM IUIACTUHBI HHTepbepomeTpa. [laHHBIe KoJle-
OaHHS BBI3BaHBl M3MeHeHHEeM TeMIlepaTyphl BOJBI
CHapy>Xu Ipubopa, KOTOpasi uepe3 MeTa/lsI KPBIIIKU
M KOpIIyCa B/IHseT Ha U3MeHeHHe TeMIIepaTyphl BHY-
Tpu npubdopa.

JTo, B CBOIO OYepelb, IIPUBOJUT K M3MEHEHHUIO
JIUHBL 3TaJIOHHOIO Ijledya BC/IeACTBHUE TeIJIOBOIO
pacIIMpeHHUs AeTanel nHTepdepoMeTpa. Hcmonb3ys
[Ba JaT4YHMKa — BHEIIHHUH W BHYTPeHHHUI, MBI II0JIy-
4yaeM HH(GOPMAILIMIO O II0Jie TeMIIepaTyphl CHAPYKHU
npubopa, a TakKe BO3MOKHOCTb pacdeTa rpafiieHTa
TeMIIepaTyphl, BIMUAIONEI0 HAa MTHOBEHHBIN KOppeK-
TUPYIOIUN Ko3QOUIIMeHT. PyHKUIMSI JHHAMUYeCKH
M3MEHSAIOIIErocs KOPPeKTUPYIOILEero Ko3ppuiiueHTa
Opl1a ompesesleHa PacuyeTHBIM IyTeM M CKOpPpeK-
TUpPOBaHA IIpU IPOBeNeHHUH TecToB. Ilocie 3TOro
bYHKUMA KOpPpPeKUHHU II0Ka3aHHHU HHTepbepomeTpa
Opl7Ia BKJIIOUEHA B IIPOrpaMMHOe obecriedyeHue obpa-
60TKM H3MepeHHMH. IIpM 3TOM pacueT HUTOIOBOTO
3HAUYeHMs [OaBJIeHHsS IIPOM3BOOHUTCA IO dopmyiie
Propp=Pi~T;i*Kyoppi- B pesynpTate monyqum psj AaH-
HBIX BUJa, IIpe[ICTaB/IeHHBII Ha PHUC. 5.

Ha sTom mpuMepe IIOKa3aHO, YTO CHCTeMa KOp-
PEKTHPOBKU TeMIIepaTypHOM IIOIPelIHOCTH B JaH-
HBIX HHTepdepoMeTpa paboTaeT HOMKHBIM 06pa3oM,
yCTaHOBKa ee Ha IpUbOp ompaBAaHa MU Iies1ecoo-
6pasHa, a TakKe U TO, YTO JAaHHASI METOAHKA MOXKET
OBITH HCIIOJNIb30BaHA Ha HMHTepdepoMeTpax AAHHOIO
Kjlacca, HCIOAb3YIOUMUXCS B MIHPOKOM CIIeKTpe
3a/la4, KacaloIIMXCs HM3MepeHHs! BapHUallUH JAaBie-
HUS YU, B YaCTHOCTH, HPHU H3YYeHUU aMIUIUTYIHO-
da30BBIX KoJeOAHUM JaBIeHUS TUAPOCHEPHl B I PO-
KOM YaCTOTHOM JHalla3oHe.
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Puc. 4. 3anucp 8HympeHHe20 memnepamypHozo damyukad
Fig. 4. Recordings of the internal temperature sensor

Here Al is the displacement of the membrane; h is
the thickness of the membrane; E is Young’'s modu-
lus; o is Poisson’s ratio; R is the radius of the mem-
brane. The membranes made of stainless steel sheet
0.1 thick can be used in the meter; 0.5; 1; 2 mm. In
this work, a 1 mm thick membrane was used. For the
values R=5 cm, h=1 mm, E=2.1-10 N/m?, ¢=0.25
and Al=0.06 nm, we obtain that the pressure resolu-
tion of the meter is P=11.5 mPa. Moreover, from the
point of view of frequency characteristics, the sys-
tem is able to register pressure variations in the fre-
quency range from the lowest (close to zero), depend-
ing on the observation time up to 1,000 Hz.

As noted at the beginning of the article, the pre-
sented calculated characteristics of the device are
quite achievable, however, the data obtained are
subject to significant distortions due to errors intro-
duced by the microclimate parameters inside the
measuring installation.

Let’s consider an example of a recording
(Fig. 3) made in Alekseev Bay on the Popov Island in
the Amur Bay in autumn 2019. The duration of the
recording section is more than 90 hours (about 4
days).

At the time when the record was made, there
were no significant winds, atmospheric depressions,
precipitation and other factors that could affect the
sea level in this area of the coastline, however, the
record of the natural and most powerful oscillatory
process - tides here is highly distorted and clearly
has “extraneous inclusions”. Looking ahead, we can
say that we already know what these errors are, but
this record demonstrates what the measurements
made by the interferometer look like without special
data correction regarding these errors.

Fig. 4 shows a graph of the recording of a tem-
perature sensor placed in the metal of the interfer-
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Puc. 5. lMpouedypa koppexmuposku memnepamypHol
nozpewHocmu 8 OdHHbIX UHMepgepomempa: ceepxy — 2pa-
(UK CKOppekmMUpPOBAHHBIX OAHHBIX 0 8APUALUSIX 0déne-

HUSI; CHU3Y — meopemuy4ecku paccHumaxHbil npuaug 0As

0. [Nlonosa AmypcKo20 3aAusa SINOHCK020 Mopsl

Fig. 5. Procedure for correcting the temperature error in the
interferometer data: above — a graph of the corrected data on
pressure variations; below - theoretically calculated tide for
the Popov Island, the Amur Bay, the Sea of Japan
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ometer’s support plate. These fluctuations are caused
by a change in the temperature of the water outside
the device, which, through the metal of the cover
and body, affects the temperature change inside the
device.

This, in turn, leads to a change in the length of
the reference “arm” due to thermal expansion of
the interferometer parts. Using two sensors, exter-
nal and internal ones, we get information about
the temperature field outside the device, as well
as the ability to calculate the temperature gradient
that affects the instantaneous correction factor. The
function of the dynamically changing correction
factor was determined by calculation and corrected
during the tests. After that, the function of cor-
recting the interferometer readings was included
in the measurement processing software. In this
case, the calculation of the final pressure value is
made according to the formula P, =P, - T;*K_,,,;. As a
result, we obtain a series of data of the form shown
in Fig. 5.

This example shows that the system for correct-
ing the temperature error in the interferometer data
works properly, its installation on the device is jus-
tified and expedient, as well as that this technique
can be used on interferometers of this class used in
a wide range of tasks related to measuring varia-
tions pressure and, in particular, when studying the
amplitude-phase fluctuations of the hydrosphere
pressure in a wide frequency range.
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