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1 • BBE.[IEHHE 

npMHUMn Ae~CTBMA Me3oonTM4eckoro ¢ypbe-MMKPOCKona /M<l>M/ AnH 
AAePHO~ <l)OT03MynbCMM onMCaH B .'l- 6 '. M<l>M npeAHa3Ha4eH AnA 6blCT
poro noMCKa npAMWX cneAOB 4aCTMU B 3aAaHHOM Y4aCTKe AAePHO~ 
<l)OT03MynbCMM no M3BeCTHWM 3Ha4eHMAM yrna opMeHTaUMM MCKOMOro 
cneAa 4aCTMUbl M yrna norpy>KeHMA. B ·4 ' OnM'caH M<l>M, ynpasnAeMbl~ 
oT KOMnblOTepa, a TaK>Ke npMBeAeHw pe3ynbTa~w nepsoro UMKna 3Kc-• 
nepMMeHTanbHoro onpo6osaHMA M<l>M H~ cne~ax ~aCT~U· BWCOKOA MOHM-
3aUMM . Bnepswe B MCTOPMM onTM4eCKO~ MMKPOCKOnl1M M MeTOAMKM 
AAePHO~ <l)OT03MYnbCMM see onepaUMM a M<l>M ~POM3BOAMnMCb 6e3 CKa
HMPOBaHMA no rny6MHe, MexaHM4eCKoro MnM 3neKTPOHHoro. 6naroAa
PA 3TOMY HOBaA CMCTeMa npOCMOTpa AAepHQ~ <l>OT03MYnbCMM Ha OCHO
Be M<l>M ¢YHKUMOHMposana no Kpa~He~ Mepe s 100 pa3 6wcTpee, 4eM 
n106aA M3 M3BecTfiwx CMCieM C MCnonb30BaHMeM TPaAMUMOHHoro onTM-
4ecKoro MMKpocKona. 

OnMCWBaeMwe B AaHHO~ pa6oTe 3KcnepMMeHTW ABnAIOTCA npAMWM 
'4 I nPOAOn>KeHMeM pa60Tbl . Uenb MccneAOBaHMA COCTOAna B TOM, 4T0-

6w nony4MTb 6oriee nonHylO MH<l)OPMaUMIO O xa~iKTepMCTMKaX astoMa
TM3MPOBaHHOA CMCTeMW npocMoTpa AAePHOA ¢oT03MynbCMM Ha OCHOBe 
M<l>M . .[lnA 3Toro cneAW 4aCTMU B 3aAaHHOM y4acTKe AAepHoA ¢oTo-
3MYnbCMM 6wnM M3MepeHW ABa>KAW: CHa4ana C noMO~blO M<l>M, a 3aTeM 
C nOMO~blO onTM4eCKoro M3MepMTenbHoro MMKPOCKona /OHM/. Cono
CTasneHMe ABYX cepM~ M3MepeHM~ OAHOro M Toro >Ke o6biKTa Aano 
B03MO>KHOCTb nony4MTb 6onee nonHylO MH<l)opMaUMIO O MeTpM4eCKMX 
xapaKTep11cT11Ka,x M<l>M. B 4aCTHOCTM, 6brnM conocTasneHbl z-KOOPAM~ 
HaTw cneAOB 4aCTMU, M3MepeHHWe YKa3aHHWMM ABYMA CMCTeMaMM, 
AaHHWe 06 yrne norpy>KeHMA cneAa 4aCTMUW, a TaK>Ke 3aHoso npoaHa
nM3MposaHo noBeAeHMe AMCnepcMA M3MepeHMA APYrMx xapaKTepMCTMK 
cneAOB 4aCTMU, B 4aCTHOCTM MCKPMBneHMA, o6ycnosneHHble AMCTop
CMeA cnoA AAePHOA <l)OT03MYnbCMM B npouecce ¢oTOXMMM4·ecKo~ o6pa-
60TKM. 

2. YCnOBHR H3MEPEHH~ 

KaK M3BeCTHO ' 4- 6 ', M<l>M'¢opMMpyeT ABa Me300nTM4eCKMX M306pa
>KeHMA AnA Ka>KAOfo nPHMoro cneAa 4aCTMUbl. C nOMO~blO onTM4eCKoro 
MHTep¢eAca·' 4- 7' o6a Me3oOnTM4eCKMX M3o6pa>KeHMA nepeHOCflTCA Ha 
OAHY o6~yl0 MaTPMUY(~~-~P,p C 3qP.~A.JJQfilt0- CBA3bl0 /n3C/ 141 • 6na- . 
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Pttc. I • PacnoJJOJKeHHe 06MepeHHhlX CJJegoB 'laCTH~ OTHOCHTeJJb

HO MapKHPOBO'lHOH ceTKH HgepHOH ¢oT03MYJJbCHH. 

roAaPH 3TOMY see reoMeTPM4eCKMe xapaKTepMCTMKM Ha6n~AaeMoro 
cneAa 4acTML\bl - KOOPAMHaTa x , rny6MHa saneraHMH z , yron opM
eHTal\MM 0xy Myron norpymeHMH 0z - M3MepH~TCH C noMouib~ M<l>M 
B ycnosMHX, KOrAa M<l>M HenOABMmeH OTHOCMTenbHO HAePHOn ¢oTo-
3MynbCMM M KOrAa onepaTopy He HaAO npoM3BOAMTb HM onepa4M~ npo
BeWMBaHMH BM3MPHOH nMHMM BAOflb npHMoro cneAa 4aCTML\bl, HM one
pa4M~ nepe¢oKycMpoBKM no rny6MHe. 

TenesM3MOHHqe M306pameH~e B BMAe ABYX HPKMX nHTeH, KOTORble 
COOTBeTCTBY~T nesoMy. M nPaBOMY Me3oonTM4eCKMM M3o6pameHMHM 
nPHMoro cneAa 4aCTML\bl, nOABepranOCb ¢MnbTPal\MM npM noMOutM ABYX
YPOBHeBoro KOMnapaTopa M TononorM4eCKOH onepa4MM ycTpaHeHMH 
cny4anHblX OAMH04HblX T04eK M KOHrnoMepaTOB. Aanee KOMnb~Tep Bbl-
4MCnHn KOOPAMHaTbl 4eHTpa THmeCTM 04MuieHHblX nesoro M npasoro 
Mi3ooiTM4eCKMX M306pameHMH npHMOro cneAa 4aCTML\bl (x ~V' Y~v• 
XTV' y TV ) .AnH KamAoro nonomeHMH KapeTKM M<l>M. 

B npo4ecce npoCMOTpa 3aAaHHoro y4aCTKa HAePHOn ¢oT03MYflbCMM 
KapeTKa M<l>M nepeMeuiana_Cb BAOflb OCH X B HanpasneHMM ,· KOTopoe 
wno .no4.TM nepneHAMKynHpHO opHeHTal\MM MCKOMblX cneAOB 4aCTML\. 
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Ha PMC. l noKa3aHbl: CMCTeMa KOOPAMHaT x, y ; MaPKl1POB04HaH 
ceTK~ Ha nosepxHOCTl1 HAePHOA ¢oT03MYflbC1111; HyMepa4MH nnouiaAOK 
pasMepoM 1 MM 2, a· TaKme nonomeH11e 06MepeH,HblX cneAOB 4aCTl11.\ Bbl- . 
COKOA 110Hl13al\1111, HaXOAHuil1XCH B npeAenax npocMoTpeHHoA nnouiaA-
KM pa3MepoM 6x6 MM • • ' 

nosTopHblA 06Mep cneAOB 4aCTl11.\ B TOM me Y4aCTKe HAePHOH ¢o
T03MYflbCl111 nPOBOAl1flCH TpaAML\110HHO C noMOuib~ ABYXKOOPAl1HaTHoro 
11sMep11TenbHoro Ml1KPOCKona AHn-1 c 4eHoA OTC4eTa KoopAl1HaT X 
11 y ' paaHoA O ,5 MKM', Jl11HMl1 CKaHl1POBaHl1H M<l>M wn11 nOA yrnoM 
1,95° K MapKMPOB04HOA ceTKe. KpeCTMKaMl1 o603Ha4eHbl Te nonome
Hl1H 4eHTpa nonH 3peHl1H M<l>M, rAe 6bin11 san11caHbl B naMHTb KOMnb~
Tepa MesoonTH4eCKMe M306pameH11H cooTseTCTBY~ui11x cneAOB 4acT11~, 
noMe4eHHblX Ha ~11c: 1 perMcTpa4110HHblMM HOMepaM11 OT Wl AO WlO. 
BHeWHMe yrnbl nnouiaAOK 33/39 M 39/34 MMe~T KOOPAl1HaTb1X~,386 MM 
Y=/0,10±0,04/ MM M X=6,615 MM, Y= /6,82±0,04/ MM COOT
BeTCTBeHHO. 

TaK KaK war MemAY coceAH11Ml1 nonomeHl1HMl1 KapeTKl1 M<l>M paeHHn
CH 20 MKM BAOflb OCl1 X' a w11p11Ha nonH 3peHl1H M<l>M COCTaBnRna 
60 MKM' TO OAMH H TOT me cneA 4aCTl11.\bl MOr 6btTb 113MepeH OT OA
Horo AO Tpex pas e npo4ecce TaKoro CKaHMpoeaH11H. 

MesoonT114eCKl1e 113o6pameHl1R Ha_3KpaHe Al1CnneH KOMnb~Tepa 
pacnonaranl1Cb B onl1CblBaeMblX 3KCnep11MeHTaX OAHO HaA APYr11M, 
TaK 4TO neeoe Me300nT114eCKOe 1,1306pameH11e HaXOAl1flOCb B eepxHen 
nonoe11He KaAPa, a npaeoe MesoonT114eCKoe M306pameH11e pacnona
ranocb e Hl1mHeA nonoe11He KaAPa. KPOMe KOOPAl1HaT 4eHTpOB THme
CTl1 neeoro 11 npaeoro MesoonTM4ecK11x 11so6pameHHn e Macc11e Bbt
XOAHblX c11rHanoa M¢M BXOA11T TaKme nnouiaAb KamAoro MesoonTH4e
CKoro 11;06pameH11R,-Bb1PameH~aH s 411cne 3neMeHTOB MaTpl11.\bl h3C. 

11sMepeHl1R'cneAOB'4aCTl11.\ Ha M<l>M npoBOAMfll1Cb B rlOJlHOCTb~ aa
TOMaTl13HPOBaHHOM pem11Me. 3a 40 Ml1HYT B naMHTb KOMnb~Tepa 6bin0 
sanHcaHO 207 KaAPOB. Ha nepsoA CTaAl111 ¢11flbTpa41111 45 113 YKa-
3aHHblX 11306pameHMA 6b1n11 oT6poweHbl. 3To 6btnM Me300nTH4eCKl1e 
H3o6pameHl1R cneAOB 4aCTML\, KOTOpble wnM noA TaKMMl1 yrnaMl1 oxy 

11 0z , 4TO B KaAP MaTPl11.\bl n3C nonaAano TOflbKO OAHO "13 ABYX Me-
300nTl14eCKl1X 11ao6pameH11n. TaKl1M o6pa30M' B MaCCl1B BblXOAHblX 
CHrHanoa M<l>M sown11 162 TeneBl13MOHHblX KaAPa' COAePlKaut11X ABa 
Me300nTM4eCKl1X 11306pameHl1H cneAOB 4aCTML\ B HAePHOH ¢oT03MYflb
Cl111. 3TOT MaCCl1B BblXOAHblX AaHHblX M<l>M OTHOCl1TCH K 1 0 'cneAaM 
4acTHL\, KOTOpble 6blnl1 HaAAeHbl TaKme np11 n0Moui11 onTM4eCKOro 113-
MepHTenbHoro Ml1KPOCKona. C APYroA CTOPOHbl, Bee cneAbl 4aCTML\ 
B 3aAaHHOM MHTepsane yrnos ex 11 0z 'KOTOpble 6blnl1 BMAHbl B 
onTl14eCKOM MMKPOCKone. 6brnH o5HapymeHbl TaKme npM noMouiH M<l>M. 
TaKMM o6pa30M, 6blnO noKa3aHo, 4TO MMeeT MeCTO B3aMMHO-OAH0-
3Ha4HOe COOTBeTCTBMe MemAY MaCCMBaMM AaHHblX, nony4eHHblMM ABY
MH MeTOAaMl1. 
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3. KAJll16POBKA ,l\AHHblX, MCl>M 

ConocTasneHVle pe3ynbTaToB ABYX cepV1A Vl3MepeHVIA, nepsaH Vl3 
KOTOPblX 6bina nPOVl3BeAeHa C nOMOU\blO MCl>M, a BTopaH - Ha onTV1L1e
CKOM Vl3MepVITene .a11n-1' CBOAVlflOCb K cpasHe~VIIO KOOPAVIHaT X .VI z 
cneAOB •LlaCTVILI B TO4Kax, noMeL!eHHWX KPeCTVIKaMVI Ha PVIC. 1' K 
npoBeAeHVIIO flVIHeAHoA annpoKCVIMaQVIVI nocneA6BaTe~bHOCTVI KOOPAVIHaT 
X VI Z KaK <PYHKQVIVI OT KOOPAVIHaTbl y , K oqeHKe cpeAHe-KBaApa
TVILIHOrO pa36poca /AVICnepCVIVI/ AflH, KOOPAVIHaT XVI z, a TaKme AflH 
yrnos 8 . VI 8 • B CBOAHble pe3ynbTaTbl Vl3MepeH1-1A' nony4eHHble xy z , 
ABYMH CVICTeMaMVI, BXOAHT: nocneAOBaTenbHOCTb KOOPAVIHaT X1 cneAa 
LlaCTVIL\bl, KOTOPble 6blflVI Vl3MepeHbl C noMOU\blO ,l\11n-1 npVI pa3flVl4HblX 
3HaL1eHV1HX y c·waroM !J.y=0,5; nV1HeAHaH annpoKCV1MaQV1H nocneAo
saTenbHOCTVI xl = xl ('y) <l>YHKLl'HeA 

X2-'C1y+C2 /1/ 

MeTOAOM HaVIMeHbWVIX ~BaAPaToa; nocneAOBaTenbHOCTb KOOPAVIHaT X3, 
Vl3MepeHHWX C nOMOU\b~ ~<t>M; flVIHeAHaH annPOKCVIMal.lVIH KOOPAVIHaT X3; 
nocneAOBaTeflbHOC.Tb KOOPAVIHaT Z 1' Vl3MepeHHblX C nOMO,U\blO MCl>M VI 

VICnpasneHHblX Ha VICTVIHHOe nonomeHVle MeAVlaHHOA nnocKOCTVI HAepHoA 
(pOTO3MYflbCVIVI; flVIHeAHaH annpoKCVIMal.lVIH_nocneAOBaTenbHOCTVI zl ~ 
= z1 ( y) <l>YHKL\VleA 

Z2=C3Y_tC4 

. ,. 
MeTOAOM HaVIMeHbWVIX KBaApaTOB, a ~aKme nocneAOBaTeflbHOCTb 
peHHblX Ha MCl>M yrnos· fJxy VI ,oz. np~ 3TOM KOOPAVIHaTbl _x 3 ° x 
zl ca Z, VI yrnbl exy . !ti oz onpeAeflHIOTCH Vl3 ypasHeHVIA 

L R ) X=q(x) •(XTV-XTV ' 

XL R 
Z=q(z). TV t XTV 

2 

L . 

O =q(8 ) YTv+YR 
xy . xy , •. TV 

. 2 

8z =q(8z'f·(YL -YR ) 
.. ,TV TV 

/2/ 

Vl3Me-

/3/. 

rAe KanV16poBOLIHb1e KO3(p(pVIQVleHTbl q ( X ), q ( z) 'q ( exy ) VI q ( 8 z) Ha
XOAVlflVICb 3KCnepVIMeHTanbHO. Ko3(p(pVIL\VleHTbl q(x) =0,5811 MKM/3flVl3 
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Pttc. 2. ~aHHhle H3MepeHHH, npeA
CTaBneHHhle AD~ KanH6pOBKH yrna 
norpY)KeHHH MDeAa qaCTHUbl 8z. 

/3neMeHT Vl3o6pameHVIH/, q(z) = 
=10,4311 MKM/3flVl3 VI q(fJX~) = 1,59• 
-10-2 rpaA,/3flVl3 onpeAeneHw nyTeM 
CMe111eHV1H KapeTKVI MCl>M Ha 3aAaHHYIO 
senVILIVIHY x, nepeMe111eHVIH BVlflKVI 
MCl>M c HAepHoA <t>oTo3MYflbCV1eA sep
TVIKanbHO Ha 3aAaHHYIO senV1L1V1Hy Z 
a TaKme nOBOPOTOM OnTV1L1eCKOro VIH
TepcJ>eAca Ha 3aAaHHb1A yron fJxy • 

YKa3aHHble COOTHOWeHVIH /3/ 6b1nV1 
Vl3MepeHw B KamAOM TaKOM onwTe C 
TOLIHOCTblO AO noCTOHHHOA senVILIVIHW, 
KOTOPaH Morna Vl3MeHHTbCH OT onw-

Ta K onwTy. no3TOMY Ha MCl>M MOmHo BeCTVI TOflbKQ OTHOCVITeflbHWe 
Vl3MepeHVIH, HanpVIMep HaXOAVITb pa3HOCTb z-KOOPAVIHaT ABYX cneAOB 
LlaCTVI~, HaXOAHU\VIXCH Ha OAHOM VI TOM me Y4aCTKe HAePHOA (pOTO-
3MYflbCVIVI. 

KanV16poBOLIHblA KO3(p(pVl~VleHT q ( 8 ) O1.1eHeH Vl3 KoppenHLIVIOHHOA 
CBH3VI yrna norpymeHVIH f}z , Vl3Mep~HHoro C noMOU\blO MCl>M VI BblpameH
Horo a 4Vlcne V1306pameHV1H /3nVl3/ MaTPVILIW n3C, VI yrna .norpyme
HVIH cneAa LlaCTVIL\bl f}z, paCCLIVITaHHOro no Vl3BeCTHblM /J.z VI /J.y , 
nony4eHHWM Ha .a11n-1. Ha PVIC, 2 nPVIBeAeHW pe3ynbTaTW 3TVIX Vl3Me
peHVI~ AflH scex cneAOB LlaCTVILI, KPOMe cneAa LlaCTVl~W r9. TaK KaK 
CfleA Ll~CTVILIW r5 06MepeH scero B ABYX TO4Kax /CM. PVIC. 1/, TO 
OH TaKme He 6wn Y4TeH a 3TOM aHaflVl3e. CneA 4aCTVIL\W WlO oT6po
weH nOTOMY, 4TO OH VIMeeT aHOMaflbHO ·BWCOKl-1e 3Ha4eHVIH AV1CnepcV1V1 
Vl3MepeHVIA yrnos fJxy VI fJZ no cpasHeHVIIO co BCeMVI OCTaflbHblMVI 
cneAaMVI Ll_aCTVILI. Bee OCTaflbHble cneAbl LlaCTVILI nemaT B CVICTeMe KO-

OPAVIHaT / e; '~/ e6nV13VI nPHMOA flVIHVIVI, TaHreHc yrna. HaKnoHa 
/J.y 

KOTopoA 3~AaeT KanV16poBOLIHWA ~03(p(pVIL\VleHT
0 

q(8z) = 3 ',47 /3flVl3. 
He3aBVICVIMaH nposepKa Kanvt6pOB04HOro KO3(p(pVILIVleHTa q(z) 6b1na 

CAenaHa no KoppenHL\VIOHHOA CBH3VI MemAY 3Ha4eHVIHMVI Zo, nony4eH
HWMVI Ha .a11n-1, VI 3HaL1eHV1HMH z I Vl3MepeHHWMVI C nOMOU\blO M<t>M AflH 
OAHOA VI TOA me KOOPAHHaTW y. l,13. PVIC. 3 BVIAHO, 4TO 

Z = 1,243 z0 /4/ 
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Puc. 3. ~aHHWe H3MepeHHA, npeg
CTaBJieHHble AJIH KaJIH6pOBKH z -
KOOPAHHaTbl CJiega qaCTHLl;bl. 

4. 3AKrn04EHHE 

PeaynbTaTbl H3MepeHHR O,QHf1X H 
Tex me cne,qos 4aCTH4 BWCOKO~ HO
HH3a4HH C noMO~blO M¢M H onTH4e
CKOro H3MepHTeflbHoro MHKPOCKOna 
AHn-t noasonRIOT c,qenaTb cne,qy10-
~He BblBO,Qbl: 

1/ HMeeT MeCTO B3aHMHO O,QHo-
3Ha4HOe COOTBeTCTBHe Mem,qy MaC-

150 z.~m CHBaMH ,qaHHblX' KOTOPble 6blflH no
ny4eHW ,QBYMR npHH4HnHanbHO pa3-
nH~HWMH MeTo,QaMH; 

2/ Ha~,qeHw 3Ha4eHHH KanH6POB04HWX K03¢¢H4HeHTOB, C nOMO~b~ 
KOTOPWX no nonomeHHHM ,qsyx Me3oonTH4eCKHX H3o6pameHH~ Ha Te
neBH3HOHHOM ,QHCnnee MOmHO onpe,qenHTb KOOP,QHHaTW X H Z, a 
TaKme yron opHeHTa4HH (}xy H yron norpymeHHR (}z 06MepHeMoro 
cne,qa 4acTH4br: q(x) = 0,5811 MKM/3nH3, q(z) == 10,4311 MKM/3flH3, 
q ( 0 ) = 0,' 95 /3nH3 H q ( (} ) = 3 , '4 7 /3nH3. xy z 
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AcTaxoB A • .H. H gp. , m3-89-449 
CpaBHeHHe BblXO,[:IHbIX gaH.HhlX B Me300DTHqecKOM 
cpypbe-MHKPOCKone H B TPaAHLJ;HOHHOM OilTHqeCKOM 
H3MepHTeJlbHOM MHKPOCKone. MeTOA KaJIH6poBKH 

OnHcaHbl 3KCnepHMeHTbl, KOTOPble 6blJ1H BbinOJIHeHbl c u;eJiblO 
cpaBirnHHH pe3yJ1bTaTOB H3Mepemrn CJiegoB qaCTHLJ; B HgepHoA 
(pOT03MYJlbCHH C IlOMO~blO Me300DTHqec1<oro cpypbe-MHKPOCKona 
/M~M/ H OilTHqecKoro H3MepHTeJlbHOro MHKpOCKona. H3JIO~eHbl 
MeTO,[:lbl KaJIH6poBKH BblX0,[:1111:.lX gaHHblX M~M H npHBegeHbl HX pe-
3YJtbTa Tbl. 

Pa6oTa BblDOJIHeHa B na6opa'l'opHH HgepHblX npo6JieM Qllili1:. 

ITpenpHHT 061.e.cumeHHOl'O HHCTHTyTa ,mepHblX HCCJie,llOB8Hlffl. lly6Ha 1989 

IlepeBog aBTOPOB 

Astakhov A.Ya. et al. D13-89-449 
Compari~on of the Output pata in Mesoootical 
Fourier-Transform Microscope and in Traditional 
Optical Microscbpe.Calibration Techn~aue 

The experiments accomplished' for C:ompar,1son of ·,the re
,sults of the measur,ements of the particle :tracks in the 
nuclear emulsion' by the rnesoopdc;al Fourier-Transform 
microscope (MFTM) and by the 1'bptical micro-
scope are described. The techniques of ~he calibration 
of the output data of the MFTM are presented and the re
sults of the calibration are given. 

The investigation has been performed at the Laborato
ry of Nuclear Problems, JINR. 
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