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A.3. Ilypo — n.§.-mu., npod., 3aB. xadenpoH MaTeMaTHKH B CTAaTHCTHKH cTOHCKO-AMEPUKAHCKOH
Gusnec-axagemun (DcTonHA)

A.C. Cmynoe — x..-M.H., CT. HayIH. COTP. VisicTuTyTa KuGepHETHKA TAITHHHCKOrO TEXHIIECKOTO
yauBepcuTeTa (DCTOHUNA)

fpeanoxeH METOR PEKOHCTPYKLMK TeueHui cpes CNOXHOM CTPYKTYpb! Ha OCHOBE ABynyuenpenomneHns ceera u addekta Papanes;
B KauyecTBe MCXOAHOM uHbopMaLmm MCrONb30BaHK 3HaUeHns NapaMeTpos NONAPU30BAHHOTO CBETa, NPOLWIEAWETO yepes usyuaemoe
TeueHue; NPOBEAEHLI N3MEPEeHUA ToMorpadmuecikuM METOAOM 1Py HanVuUU W NPU OTCYTCTBMM MarHMTHOrO nona; B anropuTme pe-
KOHCTPYKLIMI FIOAS WCTIONBE30BaHO ofpatieHue 3KCNOHEHLMANBHOTo Npeobpa3sosanng PagoHa MHUMOTO NapaMeTpa.

Kmouespie Co8a: GoToynpyrocts, ABYSIyHENpenoMIeHHe B 0TOKax; NapamMeTpr4ecKas TOMOTpagms; IKCIIOHEHUHNATILHOE npeot-
pazosanne PafioHa; OmTiIeckie COOTHOLUEHHS.

A method of reconstruction of flows of the complex structure by means of the tomography technique based on the measurement of
the change in the polarization of light passed through a birefringent medium and Faraday effect. The reconstruction algorithm is
based on the exponential Radon transform of an imaginary parameter for cases by at presence and in the absence of a magnetic
field.

Keywords: photoelasticity, flow birefringence; parametric tomography, exponential Radon transform, stress-optical law.

BBEJEHUE

Jins u3ydeHHs TIACTHYECKHX reqeHuii ¥ aedopMauHi BASKHX MOTOKOB B SKCIIEPUMEHTAJIBHOH MEXaHHKC MH-
TeHCHBHO HCIONB3YIOTCA METOAR ¢doTOyTpYTOCTH [1]. Kak npaBuiio, OHH IPUMEHSIOTCS U1 BH3yalH3alHH u
OnpefieNieH s Ka4eCTBEHHOrO roBenerya Tedenui [2]. KonnyecTBeHHBIC MeTOB! HCCeNOBaHHA TPEXMEPHBIX
[IOTOKOB OCHOBBIBAIOTCA Ha ToMorpaduuecKue NpUHIMNAX U, B OCHOBHOM, OTPaHHU4MBAIOTCA OCECHMMETPHT-
HbiMu cirydasmu [3, 4]. Tone ckopocTe#l — BEKTOpHOE MOJIE, ero MOXHO B IUIOCKOCTH MPOCBEYHBAHMA pasno-
SKHTh HA MOTEHIMANBHYIO H BUXPEBYIO coCTaBAIoNMe. YIbTPasByKoBad toMorpadus TeyeHHHA, OCHOBaHHAA Ha
¥3MEepEeHHH BPEMEHH MPOXOXICHUA 3pyka [5], mo3poiseT OTpenenuTh BUXPEBYIO COCTABJSAIONIYIO, @ HHTE-
rpanbHas OTOynpyroctb, OCHOBaHHAs Ha IBYJTydelpenoMICHUN notoka [6], MOTEHUKHANBHYIO. [IpumeHenue
yILTPa3BYKOBOH ToMorpadum I OTOKOB, MMEIOIHX OTHOCHTESILHO MaJIbie Pa3MEpBl, npo6neMaTHIHO.

B cTaThbe A NMONHOH PEKOHCTPYXUMH CKOpOCTH TEUEeHHH NpeanaracTcd HCMOABL30BATh METOIMKY
maruurodoToympyroctH [7].

C dw3ndecKoil TOYKH 3peHHi, METOANKA IapaMeTpHUECcKOH toMorpaduy [8] ocHOBaHa Ha JOTIONHUTEb-
HOM BpaILEHHH TLIOCKOCTH nosspU3alKH 1y4a, 06yCsIOBIEHHOM a¢pdexrom apazes. TexupyecKue napaMeTpsl
COBPEMEHHBIX MArHHTOTOSSPUCKOIIOB YKE NO3BONAIT IIpOBOAUTH ToMorpadHyeckue H3IMEPeHHA [9]. C mare-
MaTH4ecKo# TOUKH 3pEeHHMs, METON riapamMeTPHYECKOH tomorpatum 6asupyeTcs Ha HCIOAB30BaHHH IKCIOHCH-
HHaibHOrO NpeobpasoBaHus PanoHa MHHMOIO apryMmeHTa TIpUMEHHTEIBHO K PEKOHCTPYKLMHM BEKTOPHBIX H
TeH3opHBIX moned [7, 8]. .

3KCIHOHEHLIHMAJIBHOE [IPEOBPA3OBAHUE PAJIOHA BEKTOPHbBIX

4 TEH3OPHBIX NOJIEN
OnpenenuM SKCHOHEHIHATbHOS npeobpaszosaune Pajorna {HHMOTO MAPAMETPa CKAIAPHOM QyHKIHH fix,y) npu
NOMOILIH JIy4eBOTO HHTErpaia

Er(s,0,8,)= If(scosﬁ——tsinﬁ, ssir_19+tcost9)eiﬁ’dt= jf(sa)+tw)ei'6'dt=f'(s,9,ﬂ). m

3nech (x,y) — NMEpeMEHHBIC HENOABKHOM CHCTEMBL KOOpAMHAT, CBA3AHHBIC C napaMeTpaMH (s,f) TIOMBIKHOH
cucTeMbl Ipeobpa3opanueM NOBOPOTa
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x| |cos@ —sind RE
y| |sin@ cos@| |t]
B - napametp mpeo6pasoBaHus; © = (cos,sind), @ =(-sin, cosd) — enunmIHbIC BEKTODEI, HAIIPaBJICHHEIE

BIIOJIb OCEH S,  COOTBETCTBEHHO; i — MHHMAas €AHHMILIA.
Kpartxwit Be1Bon opmyner o6panrerws npeobpasoBanus (1)

2z o«
1T e TeiBGra-s) 0
f0)= 6[ e i ] (5.6,5)ds 1o @

MPHUBEJICH B [7].
CornacHo Teopeme I'enpmronsia, BEKTOpHOE Hone V(x,y) MoxeT GBITH NPEACTABNEHO B BHIC 6e3Buxpero-
T'0 ¥ COJICHOMIAIILHOrO HOJIEH;

ox
HoTentmansr 6e3BHXpEBOIt U COTEHOUTATLHON KOMIIOHEHT BEKTOPHOTO 110Ji1 0603HAYEHEI COOTBETCTBEH-
HO H€pe3 TH 77; €, U €; — EIMHHYHBIE BEKTOPEI, HAIIPABIIEHHBIE BIOIb HETIOABIDKHELX OCEil KOODJIHHAT X,.
W3mepenus B uHelHO#M BEKTOPHOM TOMOTPa)uH MOTYT GBITH MPENCTABIEHEI JIy4€BHIM HHTETPAJIOM B BH-
A€ CKaJLIPHOTO (BHYTPEHHETO) IIPOH3BENECHUA BEKTOPOB V H p:

f (s, @) V(s +t@)e'P dt = Erl p(s,0)V 1=V (s,, ). @)

V=gradr+rot;7=(el§ +e2§)r+(e1%—ezi)q. 3)

3necs p(s, @) — Tak Ha3bIBacMBIit «IPOGHBIH» BEKTOP, KOTOPBI MOXKET 3aBHCETH H OT HafpaB/IeHHUA POCBEYH-
BaHHA @ W OT HOIOCHOTO PACCTOSHHA §.
IIpeobpasys BeIpajenHe JlyqeBOro HHTErpaa (4) 4epes noTeHHANH T H 4, TIOTYIHM

- 0. ... 0. ...
Vis,0,f) = proy (-7 ~ipi) ~ pyw, (=7j +if7) . &)
Os Os
Ecnu npo6HErit BeKTOp p = @ HanpasieH BIOML JTyHa, TO HHTerpali (5) npeobpasyeTcs B BrIpaXeHHe
Er[pV1=—(iﬁ+wf) ©
Os

H HasbIBaeTCA npodonsruim. Ipu B = 0 mpoxonbHLIH HHTETpasl COAEPXKHUT TOMLKO MPOU3BOAHYIO OT COJICHOM-
JaNbHON KOMIIOHEHTHI.
Eciu mipo6aElit BexTop p = @ oproromanen Jyqy, uHTerpan (5) npeobpasyercs B BBIpOKECHHE

Er[pV]=(a—if—iﬁ77) ™

H HasbiBaeTCA nonepeynsu. Ilpu f = 0 nonepeusslit uuTerpan CONCPXKUT TONILKO IPOM3BOAHYIO OT Ge3Buxpe-
BO# KoMIOHeHTHI. M3 popmys (6) 1 (7) CIIEZYET, 4TO B TOM H JIPYTOM CITy4asX H3MEPEHHS JIyIeBhIX HMHTErpajion
Tipy 3Ha4YeHusX f = 0 ¥ f # 0 MO3BOJSIOT MOTHOCTHIO PCKOHCTPYHpOBaTE ABYMEPHOE BEKTOPHOE IOJIE.

AHaIOTMYHO NpPEABIAYIIEMY CIIY4ao, MHBaPHAHTHOE MIPENCTABICHHE ABYMEPHOTO CHMMETPHYHOTO TeH30-
P2 HanpshKeHuH 0; CONEPXHT TPH CKANAPHEIX MOTeHuHana G, N, F[T7]

2 2
0 =G+2-2 N+—@7F,
Ox o
2 2 2 .
o=~y -ZN -2, ®
’ & Oy Oxdy
& &
=G-2 N+—F.
T oxoy ox?
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B nsyMepHEIX fU1acTHIECKHX H BS3KHX IOTOKAaxX TEH30pHBIC IO nedopMaLHi 1 HanpsOKEHUH onpenens-
I0TCSl IByMEPHBIMK BEKTOPHBLIMH MOJAMH ckopocteit o = defV. Brpakas BEKTOp V yepe3 MOTEHUMANSI T H 7],

TPUXOAUM K HpEIACTaBICHHIO

) o? 8*
Gy =—V, =—7+—"1
x T ot oxdy
1,8 d ? 1,8 & .
o =2y + 2y )y=——t-=(— - 9
xy 2(6x y ay x) axay 2 axz @)2)77 ()
2 2
o aV =_a__. _.__._.77

HM3Mepenus B JMHEHHOM Ten30pHO# TOMOrpaduy TAOKe MOXKHO MPEACTABUTH JTy4eBbIM MHTEIpajioM OT
BHYTPEHHETO IIPOM3BEACHHA npobHOro TeH3opa d(s,®) Ha TEH30PHOE U3MepAEMOE IIOJIE o

Id(s,o)) o(so + tw)e’? dt = Er{d(s,@)0]. (10)
B crienuaabHOM Cllyyae B3aMMONCHCTBHA H3IyHCHUA C M3MepAeMbIM TEH30PHBIM MOJIEM 0, KOTAd d= 0o,
ydesoit uurerpai (10) mmeeT BHA

Er[m-wcr]=G—2iﬂ%s—N—,B2F, (1)

1 HaswBaeTcs nonepeynvim. Takue U3MEPEHHI BCTPEHAIOTCA B MHTErpaTbHOM (GOTOYIPYTOCTH MPH HCCIEN0BA-
HUM ToNA Hanpsxenuit [1, 7], nons ckopocTeit XHAKOCTH [4, 6], IWI1aCTHYECKHX nedopmanmii [3] 1 BA3KHX Te-
yeHui [4]. AIropHTM PEKOHCTPYKIHMH HanpsDKeHH} B ynpyro#l ¥ [LTACTHYECKON cpelax TpeacTanie B [8].

JIVYEBBIE MHTEIPAJIBL B HEOI[HOPOI[HOFI CJIABOAHU30TPOIIHOM CPEJE

PacnpocTpaHeHHe NMOJAPH30BAHHOrO CBETa B HEOHOpOHO cnabo aHW3OTPONHOM Cpene OnpeaenseTca [10]
ypaBHEHHEM

(@V)E=[A+B]E, (12)

Fle @ — OPTOrOHATBHEIH BEKTOP B ILTOCKOCTH NpOCBEYHBAHHA, TIepIEHHKYIAPHBIA HaMNpaBICHHAIO NpOCBEYH-
- Ez —i (8,‘. '_gilcwia)k)/2 &,i0; 0 1

pauus; V — oneparop Habna; E = ; A=—| ° ; B=VH ;
Ejo; Q) £49; ~(&,; —Eu @)/ 2 -10

E, — KOMIOHEHTb! Bektopa [[KOHCa, XapaKTepU3YIOMHe M3MeHeHHe MOJAPU3aLHH; £ — KOMIOHEHTHI TCH30pa
JU3NEKTPHYECKOH MIPOHULIAEMOCTH; 1o — MOKasaTelb IIpENOMIIEHHS CPEnbl; V' — MOCTOMHHAA Bepae; H — Hanps-
JKEHHOCTh MarHHTHOTO HOJIA.

Penrenus cucTeMms! ypaHenuii (12) MOXHO NPEACTABUTS B BUAiE [BYX Jy4eBHIX UHTCIPaJloB [8], 3naueHue
KOTOpBIX OMPENENAETCA SKCNEPUMEHTANBHO B pe3yJbTaTe NpOCBeHHBAHMA: '

ycos(a, +ao+w)=CH j-;-[gz — &, 0 0y, Jcos(281)dt - Iezk w,sin(2B0)dt}, (13)

ysinfer, + e g+ =C{ E[aﬂ — &, 0y @y, ]Sin(2B1)dt + .[sz,, w, cos(2Be)dr} (14)

3nech w = VHt = Bt — yron BpaieHus IockocTn TIONAPH3ALMH N0 BIHAHUCM MmarautHoro nons (3¢pdext Pa-
pafies); MTapaMeTphl HHTETPasioB — XapaKTepuCTHYECKas PasHOCTh a3 y ¥ YIIIBI MEPBHYHOTO U BTOPHYHOTO Xa-
paKTepHCTHIECKHX HampaBIeHUH ag H 0» HEMOCPEACTBEHHO H3MEPAIOTCA TIpH SKCTIEPHUMEHTE.

O6a nyuepsix HaTerpana (13) u (14) MoryT GHITH PEACTaBIEHBI B BHIC TIONIepeYHBIX HHTETPAIOB. nepBHIi
OT JByMEPHOTO TEH30PHOrO MO
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H(5,0,0)= [(62 ~ emara,)e?dt as) |
a BTOpOf;I —~ OT ABYMEPHOI0 BEKTOPHOrO IOJIst
Hy(s,0,8)= [(za@)e?dt (16)

s 3KCIEpUMEHTAILHOrO ONPENEIICHUs CBOMCTB CpPElb IIpH NIOMOIIM ToMOrpaguu HeoOXo0AUMO HOMOJ-
HHUTENbHO YCTAHOBHTEH 3aBHCHMOCTH TCH30Pa AHAJICKTPHYCCKOH MPOHMIIAEMOCTH OT MEXaHHYECKHX [1apaMeTpoB
HCCIIeyeMO¥ Cpeabl.

: 1 Ep—

OOTHUYECKUE COOTHOIHEHUA JJIA ABYJIYVUEIIPEJIOMJIAIONIUX CPEQ

B 3KClepUMEHTAIBHOM MEXaHUKE BHIACIAIOTCA Yemvlpe OCHOBHbIX 3aKOHA 08YNyHenpelomMaeHus, KOTOpsIe I
H30TPONHOM Cpelsl B JIHHEHHOM NPHONIDKEHHH CBSA3BIBAIOT KOMITOHEHTHI TEH30pa JUINIEKTPHYECKOH MPOHM-
LAeMOCTH &j C KOMIIOHEHTAMU TEH30POB, XapaKTepH3YIOUIMX MEXaHHYIeCKHEe CBOHCTBA cpelbl [1]

1) 3akon Helimana miis nedopmaunit — &; = ae;;

2) 3akon Heiimana fis ckopocti reopmauuii — &; = ae; ;

3) 3akoH Maxcseiia juis HaNpsDKEHHA — &; = aoy;;

4) 3axon @uioHa—/Dxeccomna A HaNpsHKEHAA U nedpopMauuit ~ &; = acy; +be; .

e,

3necs ¢; i o

i s
IUEHTEHL

TToBeneHue NMOTOKOB ¢ MHKPOCTPYKTYPOH (mutactudeckue AepopMariu, BA3KHE TEYCHHs, OHOIOrHYECKHE
pacTBOpHI) MpeACTaBNISAIOT OONBLION IpakTHYeckuil uHTepec. OnTHyeckue CBOCTBa cpel (3HadeHud Kodddu-
HUEHTOB) AJI pa3iiMYHbIX MaTepPHaOB HOCTATOYHO XOPOIUO M3y4YeHEl. Tak Kak 0COOEHHOCTH BS3KOCTH H ILa-
CTUYHOCTH 0COOEHHO APKO BHIPAXAIOTCA MPH TEYCHUH B MaIBIX MaciuTabax (IOrpaHMYHBIX CJOSX), TO ONTHYE-
CKHE SKCIIEPUMEHTEI OOBIYHO TPOBOJAATCS B TOHKHX TpyOKax.

HMerorcss MHOTOYHCIIEHHEIE SKCIIEPHMEHTANBHEIC JaHHBIC 110 IUIOCKMM M OCECHMMETPHYECKHM MOIENIAM,
KOTOpPEIE KCIIONB3YIOTCA [P HCCIefOBaHHH. XapaKTepHRIH pa3Mep obgacTH HCCIEHOBaHMA OOBIYHO HE Ipe-
Bocxoaut 40 MM. B coBpemeHHBIX MarHuTononsapuckonax {9] pabounit muameTp mopsiaka 70 MM, YTO I103BOJIA-
€T HEMOCPEACTBEHHO HCIOJIB30BaTh HX AJIs HCCIICNOBAaHHMA TPEXMEPHBIX [IOTOKOB CPEll C MHKPOCTPYKTYPO#.

O — TEH30pH AedopMalyH, CKOPOCTH AeopMalliy U HaNpsDKEHHH; @ M b nocTosHHbIE Ko3(du-

TOMOI'PA®USA BA3SKUX TEYEHU A

MaremMaTnyeckas 3afiaga ofnpeAeieH s Nojua ckopocTel V BA3KHX TedeHMH GopMyIupyeTcs B BUIE 3aKOHA He-
cxumaeMocT div V = 0 u ycnoeus V = 0 Ha rpanuue. B nanbHeluieM paccCMOTpEHHH OFpaHUYMMCS THHEHHOH
CBA3BIO TEH30pa JMD/IEKTPHYECKON IPOHULAEMOCTH &; H TEH30Pa CKOPOCTH Aepopmanmii é; (3akoH HelimaHa).

KomnioHeHTs!I TeH30pa ckopocTH AedopMaumii

o, =L Ve OV a7
2 ax,- axk

paBHBI JiepopMalii BEKTOpa CKOPOCTH TedeHHs V(x,y). Mcnone3ys npencrasnenue (3) BEKTOPHOrO MOJIA B BH-
e GE3BUXPEBOrO T U COJICHOWAANBLHOTO /] MOJICH, IoJIe CKOPOCTEH NMPEACTaBUM B BHIE

ot on , 0t On (18)
ox oy

Yooy ax

ToMorpaduyeckve U3MEpeHHA B OTCYTCTBHE MarHuTHOro nois (f = 0) mo3BONSAIOT Ha OCHOBE TyYeBbIX
unTerpanos (15), (16) u cootHomenui (7), (9), (11) BocCTaHOBHUTE TOIBKO OCEBYIO KOMIIOHEHTY CKOpOCTH V, 1
noteHuuan 7 [6].

V=
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JUtsL Onperienes s coneHoHAATbHOH cocToBOMEH Mo IpeoGpasyeM nygeBoi unterpan (15), Hemos- ;

3ys ycnopHe Hecxumaemocts div V = 0, COOTHOMMICHUA anu(8): i

3pech {0.4.} — yxe on;;é,ueﬁeﬂnaa B pe3yabTaTe TIpeAmeCTBYIOMuUX m3mepermit (upu f = 0) 4acTs HOILL, nepas

V.Y . n 1
H; =C ].(ézz —én)e‘#Ya?yECﬁ%%% -o—éé;y—)e'ﬂydy ={ou}+a -(aaxgy ePrdy . . (19) ’|| !

wacTh BeIpaxenus Hy— Taioke H3BECTHA 13 H3MEPEHMH.

TipuMenss  oGpaTHOe MpeobpasoBatte Pajioa K (19), BOCCTAHABIMBACM CONCHOMIANLHYIO COCTaBIIAO-

Iy BEKTOPHOYo HOI, & 3HAUHT, 1 oCTaIbHEE KOMBOHCHTHI MO ckopocrteit ¥y 1 V), ONIPEAeICHHbIC ypaBHe-
guamu (18). Jo cux mop Ans PEKOHCTPYKIHH CONCHOMAATLHOM cocTapAronIeil BEKTOPHOTo MO CKOpocTei
HCIIONB30BANACEH TONHKO AOILIEPOBCKAd tomorpadus [5].

UCIOJIH30BAHHUE JUCIEPCHAN JJs PEKOHCTPYKIIMH NOJEN ..

Panee Gbinu pacCMOTPEHBI 3aJa1H PEKOHCTPYKIHH MO HATIPSDKEHMH M 10T cxopocTell BA3KHX TeyeHuil Ha i
OCHOBE ONTHUECKVX 3aKOHOB HefiMaHa M Makcsenna. PEKOHCTPYKIHA TIACTHHECKHX medopMammid B OCECHM- |

METpHYHOM Clydae ObLia paccMoTpeHsa B [11]. Merop peKOHCTPYKIHH [LiacTHUecKHX aedopmauuii Juis TPeX- l
MEpHOTO Cilydast aBalioriieH METORY PEKOHCTPYKLIMM IUIACTHIECKIX reuenuii. [IpH TOM TaloKe HCOAB3YIOTCH i

YCOBHE HECKHMMAEMOCTH H HYyJEBBIC TpaHHIHbIC YCIOBMA. |'|:

Oco60oMy paccMOTPEHHIO [TOATIEKAT CiTydail ONTHYECKOTO 3aKOHa ®uona — Jlxeccona. MeTonuka pekoH- I

CTPYKUMH TEUEHHI B IBYMCPHOM ciayuae 6asupyerca Ha 3aBHCHMOCTH K03(OGHIMEHTOB a H b ot wacToTH (AHUC- |
nepcus). M3mepsst ONTUIECKHE mapaMeTphl Ha PasHBIX 4acToTax, [IOTy4aeM CHCTEMY ypaBHEHMiA, H3 KOTOPHIX I
HAXOMMM JIyMeBLIE HHTEIPAJIHI paszenbHO — KaK ik nedopmaniuit, TaK H panpsoxenuit [1]. Taxum o6pazomM, HC- |
TI0/Ib3YA NPEACTABICHHbBIE BRILIC METONUKH, MOJKHO NPOBECTH PEKOHCTPYKIHIO aedopManui B HampsDKEHHH B |
cpexe, onucHBacMoi 3aKOHOM Pdunona—JHxeccorna.

TipeacTaBiieHibi ANrOPHTMBL PEKOHCTPYKUMHA HanpskeHu i JUIacTHUeCKHX Aedpopmauuii; moan ae-
dopmanuii pas IACTHYECKHX TedeHHi H BIKHX regennii. Heo0X0HMO OTMETHTD, ITO IJIA PeKOHCTPYK-
MM BCeX BLIIEYNOMSHYTHIX XapaKTePHCTHK 3aKOHBI COCTOSIHHES cpeabl He HCHOB30BATHCH (cpenbt ¢ He-
NHHeHHLIME MeXaHU4eCKAMH cpoiicTsamu). CymiecTBeRHYys0 poib B PEKOHCTPYKIHH HIpaeT JIMHEeAROCTH
onTHYeckux 3aKonos. [pu cnaGoii HeMHEHHOCTH ONMTHYECKAX 32KKOHOB NPEACTABIEHHbIE 2JFOPHTMEI MO-
ryT ObITh MCMONL3OBAHLI KaK OCHOBA 1A PEKOHCTPYKIAM COOTBETCTBYIOIIMX MoJieil METOXOM Hbl0T0-

ua—KanTopoBuia.
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Parametric Tomography of Three Dimensional Flows
© Authors, 2009
A.E. Puro, A.S. Stulov

In recent years there has been a growing interest in tomographic reconstruction of physical fields. Besides the direct requirements of
science and technique for, analysis of three-dimensional fields, the advancement in this direction is stimulated with progress in the
measuring equipment, and in creation of algorithms of processing of results by the tomography technique. l;
In this article the possibilities of reconstruction of fields of plastic and viscous flows on the basis of the magnetopolariscope applica- T
tion are studied. The method is based on the flow birefringence measurements. The flow under study is flluminated by the polarised E
light beam, and the additional rotation of light polarisation, caused by interaction with a flow is registered. The measurements are
going on in absence and in the presence of a magnetic field directed along the beam. In this case the plane of polarisation of a light <
beam transmitted through the flow acquires an additional rotation, caused by the Faraday effect, and this fact increases the repre- i
sentativeness of measurements. !
The modem measuring equipment, allows to provide such measurements, while the algorithms of processing of the data obtained
are now only at a research stage. Application of polarizing methods for the analysis of TOKAMAK magnetic fields stimulated the crea-
tion of the high-speed polarizers and the analyzers, allowing providing the high-precision measurements of parameters of polarization
of a beam in a wide optical range.

The application of magnetopolariscopes for reconstruction of residual stresses in the transparent materials (glasses) stimulates the
construction of the devices using the powerful enough magnetic fields. The qualitative study of flat and axisymmetric flows of viscous
and plastic media has prepared the base for tomographic studies. It is necessary to notice that the algorithm of reconstruction of a
stress field in elastic transparent materials earlier has already been developed. In the given work the application of this method on
the flows of the complex structure (colloidal solutions, polymers, plastic deformations of various transparent pitches) is generalized.
The materials considered are used for modelling and study of important technological and biological processes such as processes of
punching and a metals flow, the simulation of blood flow in arterial channels etc.

The algorithm of reconstruction is based on the well investigated stress-optical laws of materials (Maxwell, Neumann, Filon ~ Jessop
faws), and also on the mechanical properties of a flow (the flow is assumed incompressible). From the mathematical point of view,
the method of a parametyic tomography is based on the exponential Radon transform of an imaginary parameter applied to the re-
construction of vector and tensor fields.

It is shown that application of this method allows essentially to increase the representativeness of the flow parameters determination,
and practically to reconstruct the most important characteristics of a flow: for the colloidal flows completely to restore a velocity field
and for the plastic flow the total strain-rate field.
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YBAXAEMBIE ABTOPBbI!

Y6eauTensHo Npocum Bac 0popMAATL paboTbl, NpUCHINaeMbie B pefiakumio, CTporo no HawuM npa-
Bunam. Mpu HecobnoaeHu asTopoM npasun oopMAeHNs CTaTbs HE NPUHUMAETCA peaakumen K
PaccMOTPEHHUIO.
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