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Onucaiia .. KOHCTpyKu,irn CTepeOCKOilH'leCKQI'O 'Me300ilTH'leCKOI'O cpyphe-

MHKpOCKOna (M<l>M) C ~BOHHm1cpoKyCIIpOBKOll )lJISI CJie)lOB 'laCTIIIJ, C HH3KIIM 
ypoBHeM IIOHII3aIJ,IIII y{ 51AepHl)JI cpOT03My.iihCHII. IloKa3aIIO, 'lTO•B CTepe0C°KO- . 
nII'leCK0M npoTOTJine M<l>M c nsoiiHoii cpoKycuponKoii He cyIIJ,eciByeT Heoii;Ho;. 
3Ha'lHOCTII B IIHTepnpeTau,un ii;anHhIX 06 (x,z)-Koopii;nnaTax CJie,na tiaCTHIJ,hl. 
IlorpemuocTh ~3Mepeum1 yrna opueHTau,1m 0x,y panHa Bcero 1,51 (yrnoBhIX 
~HHyT) • .D:aHHhle, co6paHHbleHa )lJIHHe CJieii;a 'laCTHIJ,hl )lO 6 MM; H03BOJI5IIOT HaM' 
npoaepHThTeHCTH'leCKOe e)lHHCTBO CJie)lOB tJaCTHIJ,, BhllIIe)llIIIIX II3 TO'lKII CO~ 

,6blTJl51,•3acplIKCHpOBaTh npou,eCChl MaJioyrJionoro pacce5IHH51 II OT)leJIH;h HeKO-
TOphle JI0KaJihHhle IICKa)KeHHH n 51AepHof1 cpoT03MY Jihcirn. · · · · 
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·, Pa6oTa BhIIIOJIHeHa a Jla6opaTOpHII .SJAipHhl~'npo6JieM_ OM5Il1. 
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· Batusov Yu.A.; Soroko L.M., Tereshchenko V.V. 
· StcreoscopicMeso-Optical Fourier Transform Microscope 
with Double Focusing ' ' . ' . 

· , The constr~ctfon of the . stereoscopic meso-optical Fourier transform 
microscope (MFTM) with double focusing for particle tracks of low ionization 
level in the nuclear ~mulsiori is described. It is show~ that i~ the stereoscopic 
px:ototype of the MFTM with double focusing th~re is no ambiguity in the 
interpr_etation of the data aboutthe (x,z)-coordinates of the particle track. The 
experimental. ·error orthe orientationangle 0 x,~ is as low as 1,5 1 (angular 
minute). The data gathered over the length of the particle track 6 min enables 
us fo checl,( the genetic unity of the particle· tracks goingfrom the vertex point, 
to fix the small angle scattering cven.'ts and to isolate soinclocal geometrical 
distortions in the nuclear cmul~ion. : 1 · 

. , 
The investigation has been performed at the· Laboratory of· Nuclear 

Problems, JINR. 
Communication of ihe Joint Institute for Nuclear Research. D~bn~. 1994 · 



I. BBE.LJ:EHI1E 
. . . . ' 

• ' I ' ' • 

Me300IITHtieCI{llH cpyp1,e-MHKpoCKOII (M<I>M) .c ,zmo:ii:Iioii <pili<ycnpo-

BKO:ii: ,ll;Jl/1 CJie,non -qaCTHU c HII3KHM yponHeM H_OHiI3aUHII 6LIJI oniicaH n 

[l]. B 3TO:ii: CTaTLe MLI IIpHBO,n;HM HOBLI:ii:, CTepeoCKOIIH'leCRllit, npoTo

THII 3T<:JrO MHKpOCKOIIa, 061>JICHJieM ero OIITH'leCKYIO ,-qacTi, CTpyKTYPY 

Me3OOIITH'leCRHX H306pameHHH B6JIH3H co6LI'.tHJI ,c P,acceJIHHeM Ha Ma

JILiit yroJI H pe3yJILTaTLI H3MepeHH:ii:, n1:-mojmenm.rx C 3THM HOBLIM npo

TOTHIIOM MHKpocKona B JI.n;epno:ii: 3MYJILC~H, 3KCIIOHHpOBaHHOH JI,n;paMH 

Ne BLICO1'O:ii: 3HeprHH; Me300IITH'lecRlle ·;;i;aHHLie, co6paHHLie Ha ,n;JIHHe 
' _' ,; '_, ', ... , ,» -·7· ,' 

CJie.n;a '!aCTHULI .n;o 6 MM, II03BOJI/IIOT HaM nponepHTL reHeTH'leCKoe 

e,n;HHCTBO cJie,n;on tjacmu, BLime~HX H3 nep~n'LI co6LITHJI, 3aqmK-
' . 

CHpOBaTL npoueccLI pacceJIHIDI Ha MaJILI:ii: yroJI H BLI,n;eJIHTL HeKOTOpLie 

JlOKaJILHLie, reoMe±p~'lecRlle HCKameHIDI B JI.n;epH~:ii: <pOT03MYJILCHH. 

II. OIITI1qECKAJI qACTb MI1KPOCKOIIA 

CTepeocKoIIH'!ecrui::ii: npoToTHII M<I>M c .n;noitHo:ii: _cpoRycHp<>BKo:ii: 

npe.n;cTaBJieH Ha pHc.1. HMeeT .n;na CTepeoCKOIIH'le,cRllX IIJieqa, J{a)K,ll;Oe 

H3 KOTopmc'pacn~JIO~eHO rro.n; yr~OM ±30° no OTHOJIIeHHIO K I'JiaBI~oii 

OCH CHMMeTpHH. CJio:ii: JI.riepiio:ii: q>OT03MY~CHH O~Bem;aeTcJI·ac;HrMa

TH'lec1mM cxo.wuii~MCJI ny~Ko~ cneTa, npH 3TOM ·c~rRTTa.JThHLI:ii: Kpoc

conep H~xo~TcJI nii:yTpH cJioJI JI,n;epil:o~'1: cpoTo3MYJILCHH, a \ .. ~~pH.n;Ho-(' ' ' , . ' ', . , ; .> . . •' i: ... ' 
HaJILHLIH Kpoccoilep - B IIJIOCKOCTH, B KOTopoit IIOMem;eHa CBeTo'ly-

BCTBHTeJILHaJI MaTpHua 6 IT3C-TB-KaMepi:r [1]. CneT, ':r{~~(_)pI.tit .n;H-
t ' ' ' . ' . ' ! . ) •·-

cpparHpOBaH Ha npJIMOM CJie,n;e tlaCTHULI, H,ll;eT -qepe3 HMMepcHOHHLIH 

CJIOH Me~ CTeKJI/IHIIOH. no,n;~O,KKOH ~epHo:ii q>OT03MYJILCH~ . H BXO

,ll;HO:ii: IIJIOCROit IlOBepXHOCTLIO cppOHTaJILHOH ccpepHtleCKO:ii: JIHH3LI 1 6e3 

KaKHx-JIH6o npoueccon pecppaKUHH· cneTa; ·· Bee .n;Hcppa1'HponaHHLie 

JIY'IH cneTa IIpOXO,n;JIT nepneH,n;HKYJI/IPHO, BLIXO,nHO:ii: ccpepH'IeCRoif no~ 

n'epXHOCTH cppOHTaJILHO:ii: JIHH3LI l; '"' , 

• .ll:na. UHJIHH.n;pnt1eCKHX 061>eKTHBa . 2 'pa60TaIOT RaK .n;ne He!3aBHCH.:. 

MLie · o,nHoMepirne ripoeKUHOHHLie ·· cHcTeMLI. .ll:HcppamponaHHLie 'JIY'IH 

cneTa, ROTOpLie co6HpaIOTCJI UHJIHH.n;pn-qecRllM ofrLeKTHBOM 2, cpoKycn

pyroTcJI B MepH,n;HOHaJILHOM ce-qemrn 13 CBeTJIOe IIJITHO Ha q>OTO'ly

BCTBHTeJILHOii MaTpHue 6 IT3C-TB-KaMepLI. qTo6LI nepenecTn .n;na 

Me3OOIITH'lecRllx n306pameHHJI Ha o,nHy o6w;yro IT3C-MaTpnuy, 6LIJI 
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Pnc.f. 'CxeMa CTepeoCROIIHqecRoro Me300IITHqecRoro . <pyp1,e-MHRpO

' ~iwrra (M<I>M) :c ,z:o3oifnoif <poRycnpoBRoif: · 1 - <ppO!]:Ta~H~JI 
. . /, . " " .. 

c<pepnqeCRaJI HMMepcHOHHaJI JIHH3aj 2 - IJ;HJIHH,ll;pH'IecRHe 061,-

eRTHBLij 3 __:_ IIJIOCJ{Oe 3epRaJIOj 4 - ,l030lfHOe aepRaJio;' 5 -
IIJI~CRoe 3ep~aJIOj 6 - <pO'.foqyBCTBHTefilHIUI MaTpnna Il3C-TB

RaMepLij L H R _:_ JieBoe H rrpaBoe MeaoorrTnqecRHe nao6pa~eHII~ 

(ru:iHa); d - IIIHpHHa OCBeII1eHHOil: o6JiaCTHj D - ,llJilIHa o'cBe~ 

in;eHHOH o6JiaCTHj h - TOJIIIlHHa CJIOJI JI,ll;ep~oif <poimlMym,cn~ . ' 

llCIIOJII,30BaH OIITHqecRHif HHTep<peifc H3 IIJIOCRHX 3epRaJI 3 H . 5 ll. n3 

.l030:iiHoro aepRaJia 4. I'eoMeTpnqecRHe paaMepLI ,z:o3yx MeaoorrTnqecRHx 

nao6pameHn:ii, 6.p H 6.41, orrpe.n;eJIJiroT paaperueHHe B,n;om, norrepeqHo:ii 

ROOp.n;HHaTLI X (1 aJieMeHT H3o6p. = .0,9 MRM) H pa3perueHne B,ll;OJIJ, 

yrJIOBO:ii ROOp.n;HHaTLI 0.,11 (1 3JieMeHT H306p. = 0, 89' ). JlHHeHHOe 

·., 
: ~; ,' \; ' 

' 2 
' 4 ;, .. • ~ < 

~ 

yBeJIHqemie BCeif CHCTeMLI TpaHCIIOpTHpOBI(Il CBeTa ( OIITHqecRoro llH

Tep<peifca) 6mm paBHO M = 4:1. 
PeafilHaJI ROHCTpyRD;IDI OIITHqecRoro 6JioRa H3 <ppOHTafilHOlf c<pe

pnqecROlf JIHH3LI 1 H H3 .L03YX IJ;HJIHH,zqmqecRHx 061.eRTHBOB .n;aHa Ha 

pnc.2. B cTepeocRorrnqecROM rrpoToTnrre M<I>M tlLI H3MepJieM Herro

cpe,n;cTBeHHO ,z:o3a BH,ll;HMLIX paCCTOJIHIDI .n;o TOqRH 0, ,ll;JIJI JieBoro (p1) 

n .n;JIJI rrpaBoro (P2) MeaoorrrnqecIDix IIJITeH [2] (pnc.3). I1cTnHHan: rro

rrepe~aJI Roop.n;HHaTa CJie,n;a qacTHIJ;LI Po H HCTllHHM ROOp.n;HHaTa no 

rny6HHe zo orrpe,n;eJIJIIOTCJI ypaBHeHIDIMH: 

PI + P2 
zo = 2 sina1;2 ' Po = (1) 

roe a 112 - yr<m HaRno~a crepeol~ecI<oro ,mesa. 

0 

X 

Pnc.2. Peam,Han: ROHCTpyRD;IDI orrTnqecRoro 6JioRa H3 <ppOHTafilHO:ii c<pe

pnqecRo:ii JIHH3LI l n ,z:o3yx IJ;HJIHH.n;pllqecRHX 061.eRTHBOB 2, ,KeCTRO 

CMOHTHpOBaHHLIX Ha aJieMeHTax ll3 opraHnqec1wro CTeRJia 

3 



.Il:JIH 0:1/2 =. 30° B Harneii ROHCTpyruJ:HII MI,I IIMeeM 

zo _= (p1 + P2), Po =·PI - P2 
1,41 

(2) 

TaRIIM 06pa3011; B OTJIIIqne OT nepBoHaqam,Hoii cIIcTeMu M<I>M, orrn:

caHHOii: B [1], y Hae HeT HIIRaRoii: HeO.IUI03HaqHOCTH B HHTepnpeTaUIIII 

( x,z )-Roop,zurnaT: 

z 
vz, 

h' • X 

0 

•p,-----' +p, 

I 

z,=p,(smo()-! z,=p,(smo<f1. 

Zo=½(z,+ z,)=(p,+p,) (2smo<f) 
_ 1 -1 Po-2Cp,-p,lC2coso< l. 

PIIc.3. ITonepeqHoe ceqeHHe JI.nepHoii cpoT03MJJII>CIIII c np1IM1IM cJie.noM 

qacTIIU1I, opneHTIIpOBaHH1IM nepneH.l{IIRJJIHpHO IlJIOCROCTH pu-, 
cymm: Pl II P2 - BII.l{IIM1Ie paCCTOJIHIIJI OT CJie.l{a qaqnuu .l{O 

ToqRn O .l{JIH JieBoro II npaBoro Ha6mo.naTeJieii; Z1 II Z2 - BII.l{II

Mue Z-Roop.l{IIHaTu .nmi JieBor_o II npaBoro Ha6mo.naTeJie:ii:; Po -
lICTHHHOe paCCTOIIHIIe OT CJie,l{a qacTIIU1I .no OilTIIqecROli ocII; a 

Z0 - IICTHHHaJI Z-Roop.l{IIHaTa cJie.na qacTHU1I ·• · · 

4 
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Ill. CTPYKTYPA ME300TITJ1qECKMX 1130BPAJKEHMM 

TmrnqHuii cJiyqaii pacceJIHIIJI qacTIIU1I Ha MaJI1Iii yroJI c yrJioM 

pacceJIHIIJI 0,,,y, IlORa3aHH1Ill Ha pnc.4 B BH.l{e cpparMeHTOB npH Tpex 

pa3JIHqHI,IX npO.l{OJil,HI,IX ROOp.l{IIHaTax, npeo6pa3yeTCJI npH IlOMOI.U;H 

cTepeocRonII•IeCRoro M<I>M c .l{BoiiHoii: cpoRycnpoBRo:ii: B TPII pa3JIHq

Hue 1mpTIIH1I Ha I13C-1rnTpIIue (~IIc.5). Ha Kapnrne, ROTOpM Ha~ 

6mo.naeTCII npH npo.nom,Hoii ROOp.l{IIHaTe x = 4,413 MM, MI,I BH.l{IIM ,l{Ba 

Me3oonTIIqecRIIX II3o6pameHHJI, L H R, cJie.na qacTIIU1I A. Ha RapTIIHe, 

ROTopaJI cpopMIIpyeTCJI npn npo.nom,Hoii ROOp.l{IIHaTe x = 4,593 MM, Mhl 

BII.l{IIM ,l{Be napu Me300ilTHqecRIIX II306pameHnii: O.l{HY napy OT CJie,l{a 

4,413 

4,593 

4,842 

~ 
~· 

•, 
'• '' __, .--

~ · 

PIIc.4. 

CJiyqa:ii: pacceJIHIIJI Ha MaJI1Ill 

yroJI A -. B, Ha6mo.nae

M1I:tl: npn Tpex pa3JIIIqHux npo

.l{OJihH1IX ROOp.l{HHaTax IlOJIO)Re-

HHJI CTOJIIIRa M<I>M: y = 4,313; 

4,593; 4,842 MM 

Pnc.5. 

CJiyqaii. pacceJIHIIJI · ·Ha MaJI1Iii 

yroJI A -. B, npe.ncTaBJieH

Hfilii Ha pIIc.4, npeo6pa3yeTCJI 

M<I>M B TpII RapTHH1I Ha clJoTo

qyBcTBIITeJibHO:l:i _MaTpnue I13C_

TB~RaMepu, RoTopue i.ro~a3aHI>I 

.l{JIII Tex )Ke npo.noJihH1IX Roop

.l{IIHaT CTOJIURa M <I> M' RaR H Ha 
puc.4 

-5 

4,41 

4,59 

4,842 
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-qacnu:,;LI A, a .upyryro - OT cJie.n;a -qacTIIIJ;LI B. B noJIOlliemrn c npo

.n;om,HoiI KooprornaTOH x = 4,842 MM MLI BII.ll;lIM OilJITI, TOJil>KO O.ZJ:HY 

rrapy Me300IITII'leCKHX II306pallieHIIH CJie.n:a.•rncTIIULI B. 

Pe3ym,TaTLI peaJII>HLIX II3MepeHnii :noro co6LITIIJI pacceJIHIIJI Ha Ma

JlbIH yroJI, BLIIIOJIHeHHLIX rrpn IIOMOIUII M<I>M, noKa3aHLI Ha pnc.6. J,fa
MepeHIIJI 6LIJIII c.n;eJiaHI,I npn pa3JIII'IHbIX rrpo.n;OJil>HbIX KOOp.ll;lIHaTaX OT 

X = 2, 7 MM .no X = 5,8 MM. Bee 3TH II3MepeHIIJI 6LIJIII BbIIIOJIHeHLI 

n Me3oorrTnqecKoii Mo.n;e, Kor.n:a cJie.n; "tJaCTIIULI, rro.n;Jie)Kamnii II3Mepe

Hnro, He no.n;nepraJICJI KaKoMy-JIII6o pa36IIeHIIIO Ha MIIKpOCKOIIII"tJecKHe 

::>JieMeHTLI IIJIII oT.n;eJII>HLie 3epHa cepe6pa. Henocpe.n;cTBeHHLIM ofr1,eK

TOM II3MepeHnii 6LIJIII yroJI opIIeHTaunn 0.,y II yroJI rrorpyllieHIIJI 0z 
CJie.n;a "tJaCTIIULI. MLI 3HaeM, qTo IIOCJie.n;HIIe O.n;H03Ha'IHO onpe.n;eJIJI

IOTCJI IIOJIO)KeHIIJIMII .n:nyx Me300ilTIIqecKHX II306pallieHIIH B rrpe.n;eJiaX 

II3C-MaTpIIULI. HarroMHIIM, 'ITO Me3oonTIIqecKHe 1rno6pallieHIIJI BII.D:

HLI Ha 3KpaHe MOHIITopa TOJil>KO B IlOJIO)KeHIIII CTOJia M<I>M, Kor.n:a CJie.n; 

"tJaCTIIUbI HaXO.ll;lITCJI n rrpe.n:enax ocnemeHHOH o6JiaCTII. 

IInoma.ZJ:b S Me3oonTII"tJecKoro II3o6pallieHIIJI, oueHeHHaJI .D:JIJI .n;nyx 

yponHeiI KOMnapaumr, c = 185 II c = 220, rrpn pa3JIII'IHLIX rronepe-q~ 

HLIX Koop.n:uHaTax, IIOKa3aHa Ha pIIc.7 B (3JieMeHT II3o6p.)2• IlIIIpIIHa 

Ha IIOJIYBLICOTe npIIne.n;eHHbIX .n;nyx KpIIBLIX . panHa r 1/2 = 7 MKM II 

r 1/2 = 5,8 MKM COOTBeTCTBeHHO. 

J,fa pIIc.6 MLI Bll.ll;lIM, qTo co6bITIIe c pacceJIHneM Ha MaJibiii yroJI 

BII.ZJ:HO n M<I>M KaK pe3KHH JIOKaJII>HLIH CKaqoK OT o.n;Horo yrJia opII

eHTaUIIII 0~~ K .upyroMy yrny opIIeHTaUIIII 0~~!. He Ha6nro.n:aeTCJI 

mrnaKIIX rrpoMe)I{JTOqHI,IX 3Ha"tJeHIIii yrJIOB opIIeHTaUIIH Me)I{.ZJ:y 0~~ II 
0 out · 

xy. 

IlpII orrpe.n;eJieHHoiI npo.n;om,Ho:ii Koop.n:uHaTe noJIOllieHIIJI CTOJia 

M<I>M MLI .MOllieM BII.ZJ:eT1, o6a cJle.n;a -qacTIIULI, 4A II 4B, BHYTPII ocne

meHHO:ii o6JiaCTII .D:JIIIHo:ii D = 1,6 MM. Ha .D:JIIIHe ~ 0, 2 MM MLI Ha6nro

.n:aeM O.n;HOBpeMeHHO o6e napLI Me300ilTII'leCKHX irno6pallieHnii. To:r 

q>aKT, 'ITO IlOCJie.n;HJIJi o6JiaCTb (~ 0, 2 MM) Kopo'le, "tJeM .D:JIIIHa ocne

meHHO:ii o6JiaCTII (~ 1, 6 MM), MO)KeT 6bITI, o6'bJICHeH CJie.n:yIOIUIIM o6pa-

30M. MLI 3HaeM, 'ITO IIHTeHCIIBHOCTb Me3oOIITII'leCKHX WITeH Ha II3C

MaTpnue IIMeeT nn.n: cna.n:arome:ii q>yHKIJ;IIII OT .D:JIIIHH cne.n:a "tJaCTIIULI. 

TaKHM o6pa30M, rrpn onpe.n;eJieHHOM ypoBHe KOMIIapaUIIII, ycTaHO

BJieHHOM B rrepcoHaJil>HOM KOMilbIOTepe rrepe.n: II3MepeHIIJIMII MeTO.ZJ:OM 

6 
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'I 

l 
l 
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! 
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I 
l 

.~ 

' ~'.· ,p 

no.n:6opa, IIHTeHCIIBHOCTI, q>OT03JieKTpll'leCKOrO CIIrHaJia OT O'leHb KO

poTKoro CJie.n;a "tJaCTIIULI 6y;neT HaCTOJII,KO Mana, 'ITO ee HeJil>3JI 6y;neT 

aaperIIcrpnponaTb. 

•.. 
3501 ,. .. 11 

300 

350 

1 4A. ~1 
-+-+T+__Lr□--'! ++I 

.•.• -1 
·- I

O 
48 

Jt:•-H-

PIIc.6. 

,[(aHHLie, II3MepeHHHe rrpn no

MOIUII M<I>M, CJIY'IM pacceJI

HIIJI Ha MaJibiii yron 4A -+ 4B. 
D.0.,y = ( 42 ± 2)' 

i:: X mm 

400 

300 

200 

100 

s 2 
(pixetsl 

c=185 

t;.=71'-m 

01>----+--'-'--+-'-!.-----
20 40 60 x,pm 

IV. 8RCIIEPMMEHTbI 

PIIc.7. 

IIJioru:a.ZJ:b 6IIHapHoro Me3oonTn

-qecKoro WITHa, S, rrpn .n;nyx pa3-

JIII'IHLIX yponHJix Km,mapaunn'-
c = 185 II C = 220, B 3aBIICIIMOCTII 

OT norrepe'IHO:ii Koop.n:uHaTH. 

MLI BLI6paJIII HeCKOJII,KO TIIIIIIqHI,IX cne.n;on rrepBII'IHbIX 'laCTIIU OT 

ycKopeHHHX JI.n;ep Ne, HeCKOJil>KO co6LITII:U: JI.n;epHoro B3aIIMo.n;e:iiCTBIIJI 

II HeCKOJII,KO BTOpII'IHI,lX -qacTIIU ( a-"tJaCTIUJ;I,l). 0.ZJ:IIH .TaKO:ii cny'la:fi 

- C "tJeTHpbMJI a-'laCTIIUaMII, o6paaonaHHLIMII JI;:q>OM Ne-e, IIOKa3aH Ha 

pnc.8 BMecre co cJie.n;oM Neon-g 6e3 pacmerrneHIIJI. 06a JI;:q>a_ Ne 

JIBJIJIIOTCJI rrepBII'IHLIMII '13.CTIIUaMII, ycKopeHIILIMII .no IIMnym,ca Po = 
90 raB/c • 

• 
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PIIc.8. 

IIoJiomeHIIe cJie,n;oB i:i:acTIIn, BLI-

6paHHLIX ,n;JIJI II3MepeHIIH Ha 

M<I>M 

X,mm 

IIpem,n;e BCero MLI IICIII,ITaJIII aJiropIITM IlOIICKa co6LITIIH [3], corJia

CHO KOTOpOMY Me300ITTII'IeCKIIe 1rno6pameHIIH CJIC,ll;OB i:i:acTIIn OT co-

6LITIIH JIO)RaTCH Ha CIIHorpaMMY KaK ,n;JIJI JICBOro, TaK II ,n;JIJI npaBoro 

Ha6mo,n;aTeJiefi • .l(JIJI MaJILIX yrnoB pacceHHIIH MC3,00ITTII'IeCRIIC II306pa

)RCHIIH ,ll;OJI)RHLI Jie'II, Ha npHMYIO JIIIHIIIO. Ha pIIc.9 ITOKa3aHLI COOT

BeTCTByIOrn;He ,n;aHHLIC ,n;JIH 'ICTLipex CJie,n;oB BTOpII'IHIJX i:i:aCTIIn, II,n;y

IIJ;IIX II3 co6LITIIH, npIIBe.n;eHHOro Ha pIIc.8. YrJILI opIIeHTanIIII 3TIIX 

i:i:eTLipex cJie.n;on i:i:acTIIn npIIBe,n;eHLI ,n;JIH pa3JIH'IH1IX nonepei:i:HLIX n 

npo,n;OJII,HLIX KOOp,n;HHaT. IIpo,n;oJII,HLie Koop,n;nHaTLI npOCTHpaIOTCH OT 

. y = 0, 7 MM ,n;o y = 6 MM .. Rcii:o BII.n;HO, 'ITO Bee BOCeMI, npHMLIX JIIIHIIH 

CXO,n;HTCH B MaJiofi o6JiaCTII C Xco6 = (0, 13 ± 0, 01) MM. 

Ha pIIc.10 Mfil npHBO.n;HM yrJILI opIIeHTal:(IIII 0xy .n;JIJI a-i:i:acTIIn "2" 
n ''3", a TaRme ,n;JIH H,n;pa Ne npII pa3JIII'IHLIX 3Ha'IeHIIHX npo,n;OJII,HOfi 

KOOp.n;HHaTLI OT 4,2 ,n;o 10,6 MM. CJie.n; i:i:aCTIInLI "2" ,n;eMOHCTpIIpyeT 

O,n;HH CJiyi:i:afi pacceHHIIH Ha MaJILIH yroJI B TO'!Ke C npo,n;OJII,HOH Koop-
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co6LITIIH [3] ,n;JIJI 'ICTLipex Q

i:i:acTIIn, BLIXO,n;HIIJ;HX II3 O.n;HOH 

BCpIIIIIHLI. Q)RH,n;ae1iaH 30Ha no

JIO)ReHIIH BepIIIHHLI co6LITIIH no

Ka3aHa B BH,ll;C MaJioro npHMO

yroJII,HHKa C nonepe'IHOH KOOp

,n;IIHaTOH (0, 13 ± 0, 01) M1! 
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PIIc.10. PeayJII.TaTLI II3MepeHHH Ha M<I>M .n;JIH Tpex CJIC,ll;OB 'IaCTIIn: "2"' 
"3" II Ne. • 
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.zurnaToii: y = 4, 7 MM u c JioRam,HLIM cRaqRoM Li 0 xy = ( 9 ± 2 )'. CJie.z:i; 

qacTHIJ;LI "3" llCIILITLIBaeT ,LJ;Ba TaRHX aRTa pacceHHHH Ha MaJILill yroJI, 

n TOqRe c y = 6,6 MM c yrnoM Li0!y = (3±2)' u n Toqm~ c y = 8,7 MM 

c yrnoM Li0;y = (10 ± 2)'. CJie.z:i; Ne He .z:i;aeT HHRaRux JIORaJThHLIX 

CRaqRoB. 

e,, 
piHLS. 

;340 
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I, 

,300 ! 
' ' ' ' 
l i 48 

~lti11 HI I t t 
260 

5 6 
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mm 

Puc.IL IlpttMep reo¥eTprrqecRrrx rrcRameHIIii: B H.z:i;epHoii: <pOT03MYJihCllll, 

Ha6mo.z:i;aeMLIX nprr noMOIWI M<I>M. O6JiaCTb JIORaJThHLIX reoMeT

pHqecRrrx HCRalKemiii: IIORa3aHa aanITpHXOBaHHOll 

Tenepb paCCMOTpllM O,ll;HO onpe.z:i;eJieHHOe yRaaaHHe Ha JIORaJThHLie 

reoMeTpHqecRHe llCRa)l{eHUH B H.z:i;epHOll <pOT03MYJihCHH, ROTOpoe 6LIJIO 

o6Hapy)l{eHo npH noMoui;rr M<I>M. Ha pHc.11 yroJI opHeman:uu 0xy 
,ll;JIH CJie.z:i;a qacTHIJ;Ll 4B, IIORa3aHHOro paHee Ha' pHc.6, IIpHBe,LJ;eH ,ll;JIH 

npo.z:i;OJThHLIX ROOp,zurnaT OT y = 4,6 MM ,ll;O y = 12,5 MM. HeMOHO

TOHHoe H3MeHeHHe yrJia oprreHTaIJ;llll' 0xy B paii:oHe y ~ 9 MM M0)l{eT 

6LITb B0CIIpHHHT0, eCTeCTBeHHLIM o6pa30M, RaR ,LJ;Ba CJie,LJ;yIOlll;llX 0,ll;HH 

aa .z:i;pynIM CJiyqaJi pacceHitllH Ha MaJILiii: yroJI C yrJI0BLIMH HHRpeMeH

TaMH Li0xy = + (7 ± 2)' H Li0xy = - (7 ± 2)' B T0qRa?( C IIp0,ll;OJTh

HLIMH iwop,ll;HHaTaMH y = 8,9 MM H y = 9,5 MM. OcTaJThHLie yqaCTRll 

cJie.z:i;a qacTHn;LI 4B, cJieBa u cnpana OT yRaaaHHoro yqacTRa, Jie)l{aT 

Ha O,ll;HOH o6ui;eii: npHMOil: JlllHllll. OqeBH,LJ;HO, qTo BepOHTHOCTb Toro, 
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qTo 3Ta xapaRTepHaH oco6eHHOCTb npe.z:i;cTaBJIHeT .z:i;eii:CTBUTeJThHO CJie

,ll;yIO!Wle .z:i;pyr :m .z:i;pyroM ,LJ;Ba co6LITIIH c pacceHHHeM Ha MaJILiii: yroJI, 

oqeHb Mam\.:; IlonoMy 3TH Ha?JIIO,LJ;eHIIH MLI MO)l{eM HHTepnpeTuponaTb 

RaR JIORaJThHLie reoMeTprrqecRHe HCRa)l{eHIIH H.z:i;epHoii <poT03MYJThCHH 
~ . , l • , ..J• •• 

Ha ,ll;JIHHe ~ 0,6 MM. BTOpLIM ,ll;OBO,ll;OM B IIOJTh3Y yRa3aHHOll HHTep-

npeTa:[J;Hll HBJIHeTCH TO, qTo MLI Ha6m~.z:i;aeM crJia)l{eHHLie ll3MeHeHllH 

yrJia opHeHTan:rru BMecro peaRoro JioRaJThHoro cRaqRa. IlocJie,LJ;Hee MLI 

Ha6JIIO,LJ;aJIH IIpH npo.z:i;om,Hoii: ROOp,ll;HHaTe y = 4,6 MM. 
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