
BaH raH-'18H, BaH Uy-uaeH, H.Jv\.Bnpstcos, .LlHH .Oa-uao, 
KHM XH J.1H, E.H.Kna.oHHUKas, A.A.KyaHeuoa, A.Muxyn, 

Hryea .Onn Tw, A.B.HHxHTHH, M.J.1.Cono&b08 

• 
--

.0-607 

PO>K.llEHHE =- -rHnEPOHOB n--ME30HAMVI 
I c HMilY!lbCOM 7 H 8 838/C 

~;trCfb, 19ht1 11" tto, :e. 3
1 

e.. ~3Y . 

.Lly6Ha 11:)60 ro.o 



~ 

~ 
<:::) 

BaH 1aH-qaH, BaH Uy-uaeH, H.M.BupSicoa, .UHH .Ua-uao, 
KHM Xu Y1H, E.H.Kna.o.HHtiKaR, A.A.KyaHeuoa, A.Muxyn, 

HryeH .UHH Tbr, A.B.HHKHTHH, M.M.ConoabeB 

--
PO)K,UEHME .=.. -1MnEPOHOB 

C MMnYnbCOM 7 J.1 8 
n--ME30HAMJ.1 
E3B/C 

.U-607 

~ HanpaaneHo a )K3T¢ 



BnepBbie K8CK8AHbie rHnepOHbi nony'leHbi .B 9KCnepHM9HTaX C KOCMH'I9CKHMH 

ny'laMH. KpaTKHA o6aop no 16-= ~. reHepHpOBaHHbiM KOCMH'I9CKIIMH ny'laMH, aaeTCl 

B pa6oTe /1~ noaaHee -- 6binH nonyqeHbl Ha YCKOpiiTerrsrx: 

-- -- . /2/ 2 o6paaosaHbi " -MeaoHaMH c HMnyn&coM 5,5 Bas/c 11 

-- - . /3/ .16 - - o6paaoBaHbi K - MeaoHaMII c IIMnyn&coM 1,15 Bas/c • 

B HaweM aKcnepHMeHTe npaMeHHnac& 24-x nHTposasr nyabrp&Kosasr nponaHosasr 

KaMepa, noMer.ueHH8H B nocTOHHHOe MarHIITHOe none 13700 spcTea. KaMepa o6ny

'laJI8Cb ny'IK8MII iT- -Me30HOB c HMnyn&CaMH ,... 7 B::JB /c II ,.... 8 Bas/c. nocTa -
. . /4/ 

HOBKa SKcnepiiMeHTa on11caHa B pa6oTe • Bbrno npocMOTpeHO 27000 ¢oTorpa¢nit c 

HMnyn&coM nepBH'IHbiX il- -MeaoH9B 6,8 .± 0,6 Basic 11 75000 ¢oTorpa¢ua c HM -

nyn&COM 11-- 8Bas/c. ct>oTorpa¢uu npocMaTpnsanHc& Ha cTepeonynax H penpoeKTopa;~ 

2 paaa, a 'faCT& H3 HIIX -3 paaa. npll npOCMOTpe OT5npanHCb Bee co6biTIIH, KOTOpbiE 

BH3yan&HO ·MOrJIII 6biT& OTHeCeHbl K pacnaaaM K8CK8AHbiX '18CTIIU no CXeMe 

/eM. pHC. 1 H 2/. 

QnH HCCJie,AOB8HHH cPOHa pacna,AOB KaCK8AHbiX '18CTHU OT6HpaJIHC 
. . 0 

T8K>Ke Bee BTOpH'IHl>Ie OLlHOJiy'leBbie 3B93,Abl 1 H3 BepWIIHbl KOTOpbiX BbineTalOT V -

'ISCTIIItbl. TaKIIM o6paaoM 6brno oTo6pa·Ho 90 cny'laeB. l1aMepeniiH nponoannnc& Ha 

MIIKpOCKOnax Y'l1M-21 M9TOLlOM H3M9peHIISI KOOpLlHH8T COOTB9TCTBYIOLUHX TO'I9K H8 

2-x CTepeoKaapax. Peayn&TaTbi naMepeHIIA nocTynanu Ha sneKTpoHHO-c'leTHYJO 

M8WHHY *Y'pan ,* KOTOpaSI BbiLl8Bana KOOPLlHH8Tbi TO'IeK, HMnyn&Cbi H yrnbl. B OWII6• 

K8X IIMnyn&COB 'I 8CT111l. y'IT9Hbl H9TO'I'HOCTH H3MepeHidi: KOOpLlHHaT H8 MHKpOCKone , 

OWII6KII B KpHBH3H9 TpeKOB 113-38 MHO~OKp8THOrO p8CC9HHIIH B nponaHe II H90AHO -

pOAHOCTb MarHHTHOrO nonSI no 06'beMy KaMepbi. 

--.llnSI. H,!l9HTHcPIIK8UHH - -runepOHOB IICnOJib30B8JIIICb CJI9AYIOLUHe KpHTepHII: 

I - A". 1 I V LlOnmHa cornacoBaT&CSI c KIIHeMaTIIKoA pacnaLla Ha npoToH 11 

11- -Meaoa; 

2/ A' * " .11. Ll0JI>KH8 CMOTp9Tb B 113JIOM 1 T.e. TO.'IK8 ,113JIOM8 AOJI>KHa ne>K8Tb B 

nnocKocTH pacnaaa A H npu ·aToM nonepe'IHbre ~~~myn&cb~ il- H P oT pacnaaa 

jo. ' 
./J. AOJI>KHbl 6biTb c6anaHCHpOB8Hbl OTHOCIITenbHO HanpaBJI9HHH noneTa Jl_ ; 

3 I To .. Ka pacna.Lla · A 
0 

-. .IL. Ll0JI:>KH8 ne>KaTb B nnOCKOCTII, o6p830B8HHOA CJI9Ll8MH 

'18CTHll A H B; 

4/ aon:meH 6biT& 6anaHc none~e'IHbiX HMnyn&coB ~aCTIIll ..A" H .B B TO'IK9 

113JIOM8j 
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5/ cnyqaft .uon>KeH y.uoBneTBopRTb --KeHeMaTeKe pacna.ua .=. l"HnepoHa: 

~-~A +T+ 65 MaB. 

K poMe Toro, Kor.ua ObinO B03MOlKHO, ecno~aoBaliCSI_ KpeTepeA eoHeaauue. nocne 

oGpa6oTKH 47 cny'IaeB obxne oT6poweHbi , ToKo B Hex VD oxaaanecb HecBHaaHHbiMH 

c H3liOMOMo 14 . cnyqaeB y .uoBneTBOpHnH KPHTepHIO /2 I, HO 6binH H.lleHTH!j:>HixepoBaHbi 

xaK K 0• Ma 49-29 cnyqaeB, y.uoBneTBOpHIOUlHX KpHTepeHM /11 ~ 121, TOlibKO 15. 

y .ll0Bli9TBOpSIIOT KpeTepHIO /8/ 1 /ex Mbl 6y.ueM Ha3biBa'I'b 'KOMnliaHapHbie cnyqae"'/. 

Vf 3 HHX 4 cny'l:aH He 1llOBlieTBOpSIIOT. KpHTepHSIM /4/ H /5 I. Cpe.ue OCTaBWHXCR n 
Cliy'!aeB 1 y .ll0Bli9TBOpSIIOlllHX BC9M 5 KpeTepHSIM 1 HM 910TCSI TpH 1 B KOTOp-blX y• B 

npe.uenax owRoOK cornacyiOTcSI H c pacna.uoM .tt• R c pacna.uoM K
0

• MaMepeHHH 
. • 0 

HOHRaauRe He noaBonRIOT c.uenaTb Bbi6op Me>K.uy JL R .K Ra-aa 6onbWHX eMnylib-

coB nono>KHTenbHbiX 'IaCTHU oT pacna.ua. Y'IHTbiBaSI, o.uHaKo, 'ITO STH 3· cny'IaH xo-

powo COI"liaCyiOTCSI C KeHeMaTeKOA --- --pacna.ua, Mbl OTH9CliH HX K .:;_ l"Rnepo-

HaM. O.uHH ea --- nony'l:eH B ny'l:Jte. iT- -Me30HOB C eMnylibCOM 6,8BaB/c 1 a 

1 0 B ny'l:Ke ii- C HMnylibCOM _, 8BaB /Co 

B T.a6nRue 1 npeBe.ueHbl .uaHHbie .llliSI R.ueHTHcpeuepoBaHHbiX renepOHOBo 

Bee .uaHHbie nony'IeHbi npH ycpe.uHeHHH peaynbTaToB 2-x+ 4-x HeaaBHCHMbiX eaMe

peHHA Ha MHKpOCKOne. 

B Ta6nHue 1 npeBe.ueHbl TaK>Ke aHepreH pacna.ua 6J. e BpeMeHa lKH3He 

.ll o pacna.ua .unH HaA.ueHHblX --- -rHnepOHOB B ex COOCTBeHHOA cecTeMe KOOp.UH-

HaT. 

~ .llliSI 11 cnyqaeB pacna.ua -rHnBpOHOB paBHO Cpe.uHee aHa'l:e8ee 

/61,9 :1: 2,2 I MaB, T.e. 11=- = /1817,0 :1: 2,2/ Maa. BpeMSI meauH -- -rene .. 

poHoB ohmo pacc'IeTa~g _.fo MeTo.uy MaKceManbHoro npaa.uono.uo6eSI e ottaaanocb 
I -10 

paBHbiM "Z;, = /8,5 _
1

,2 I 10 ceK. 

nocne H.lleHTHcpHKaUHH -- -T'enepoHoB ohme npoaHanHaepoBaHbi nepBe'l:Hbiq 

aaea.llbi 1 B KOTOpbiX OHH pom.uatoTCHo KpoMe 2-x cnyqaea /6-280 e 370-252 I ace 

HMeiOT TO'~KY pom.u.eHHH B KaMepe. Cne.ubl nepBR'IHbiX aaea.u ObinR RaMepe-

H bl .llBa>K.llbl H paCC'IHTaHbl oanaHCbl eMnynbCOB e SHepree .llliSI Ka>K.llOA 3B.93Abl 0 - -
PeaynbTaTbl npRBe.ueHhi B Ta6nRue 11. WecTb ::: po.uRnocb B aBea.uax c 'l:eTHbiM qecnoM 
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nyqejt H cyMM8pHbiM aapHJJ.OM paBHbiM 0. 0JJ.H8K0 1 'I'OJibKO 5 H3 HHX He npOTHBOpe 

'!aT lii' -BaarrMoJJ.eii:cTBHHM /cnyqaii: 171-218 He M.6. 1T/J -BaaHMOJJ.eii:cTBHeM, 

T.K. npn: aToM tJp>IJc I. nonaraH JJ.JISI =- S =- 2, cneJJ.yeT o>KHJJ.aTh, 'ITo BMec-

Te C K8CK8JJ.Hb!M I'HnepOHOM po>KJJ.aiDTCH 2K -Me30Ha C s 0 + 
= + 1 /K , K I. TonbKO 

"B 3-x cny'laHX MO>KHO 6bmo HJJ.eHTHcpn:urr~poBaTb K-MeaoHbi no KHHeMaTHKe pacnaJJ.a. 

-;1; B cnyqae 91-145 4 npOTOHa RJJ.eHTHcpHUIIpyroTCH no OCTaHOBKe, II XOpOUlO HJJ.eHTH-

cpiiUHpyiDTCH no HMnyJihCy H HOHH38UHH1 K+ no KHHeMaTHKe pacnaJJ.a, ceJJ.bMaH no

JIO>KHTeJibH8SJ "18CTHU8 He M.6. iTf- no HMnyJibCY H HOHH38UHH 1 aTO HJIH K+ HJIH 

npoToH. B cnyqae 19-179 B npeJJ.nono>KeHHH iii' -Baali:MOJJ.eii:cTBHSJ He:ii:TpanhHOii: 

qacTHueii: M.6 •. TOJibKO F0 
, TOrJJ.a K+ -MeaoHOM JJ..6. nono:lKHTeJibHaH 'laCTHua, 

KOTOpyro HeJib3H HJJ.eHTB:cpHuHpOB8Tb no HMnyJibCy H HOHH38UHH 0 TaKHM o6pa30M He 

6btn0 HH OJJ.HOI'O CJiyqaH COBMeCTHOI'O po>KileHHH - -rHnepoHa C JJ.BYMH XOpOWO 

+ 0 
HJJ.eHTHcpHuHpoBaHHbiMH K , K - MeaoHaMH 1 HO H HeT HH OJJ.HOro cny'last, KOTOpbrii: 

6bt npOTRBOpe'IHJI T8KOti CXeMe COBMeCTHOI'O pO>KJJ.eHHSJ. 

* . .L 
B Ta6nHue 111 npRBeJJ.eHbi HMnynbc P 1 nonepe'IHbiii: HMnynhc P H yron 

Btl - -
B btneTa E -r~rnepoaoB B cecTeMe ueaTpa Mace 7i N' B npeJJ.nono>KeHHH1 'ITO 

pO>KJ].aiDTCH npH CTOJIKHOBeH:Hli nepBH'IHbiX Me30HOB CO CB060JJ.HbiMH 

HYKJIOH8MH. 

KaK BHJJ.HO H3 Ta6JIRUbi 111 cpeJJ.HHH nonep_e'IHbiH HMnynbC paBeH /318 :!: 
.L 

p__ - 6JIH3KO K 3H8'1eHHID .::.. MaBle. HHTepecHo OTMeTHTb, 'ITO aTo aHa'l eHn:e 

nepe'IHOI'O HMnyJibC8 JJ.nfl npOTOHOB /5/ H .J\. --
-rHnepoaoB /6 I. 

-renepOHbl JieTHT B OCHOBHOM H838JJ. 1 8H8JIOI'H'IHO npOTOH8M 1 A 

35/ 

no -

-Baan:MoJJ.eii:cTBHii: npu 6,8 BaBic · 181. HaJJ.O oTMeT HTb, 

q To o6a .:= H3 /2/ BbineTeJIII H838JJ. 

B Ta6nHue 111 npiiBeJJ.eHbi TaK>Ke cneJJ.yromHe yrnoBbie xapaKTepiiCTHKrr: 

.o* .A. -- --
~ YI'OJI BbineTa OT pacnaJJ.a B CHCTeMe ITOKOH 

r.lf A" "o• 
IJp YI'OJI BbineTa npOTOHa OT pacnaJJ.a J~ B CHCTeMe ITOKOSJ .1~ 

~·' AD ""::-•..tl- YI'OJI M9>KJJ.Y ITJIOCKOCTSJMH pacnaJJ.a - H -·· ~ 
AcHMMeTpHH B pacnpeJJ.eJieHHH eA II w.::-...• He Ha6nroJ].aeTcH. 

B pacnpeJJ.eJieHHH npoTOHOB OT pacnaJJ.a A
0 

BnepeJJ.-H838JJ. I e;; H BBepx-

BHH3 Ha6JIIDJJ.89TCH H9KOTopaSI aCHMMeTpliH /7-BnepeJJ., 3 H838JJ., 1 
0 

90 j 8 BHH3 1 
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0 

3 BBepx I. 3aM eTHM, 'ITO npoTOHhi OT pacna.D.a A B 12 I nanpaBneHhi Bnepe.D. B 

cHcTeM e noKOH .A0 
• AcHMMeTpHst B yKaaaHHhiX yrnoBbiX pacnpe.D.eneHHHX 

AD - . 
XapaKTepHayeT ll01IHpH38UiitiO J\- OT pacna.D.a ..=: • npOLJ.01IbHast ll01IHpH38UHH 

Ao ---rHnepoHoB oT pacna.D.a .:::;:. , ecnH ona cyruecTByeT, cBHLJ.eTe1IbCTByeT o 

H9COXp8H9HHH 'l9THOCTH npH pa:cna.D.e - • 

nnH onpe.D.9119HHH ce'leHHS'I pO:>K.ll.9llHH .:::::- -rHnepOHOB Obi1IO COC'lHTano 'lHC1IO 

ny'lKOBblX ii- -Me30HOB H onpe.D. enena 9tPtP9KTHBH8S'I .ll.1IHHa K8M9pbl .ll.1IS'I pei'HCTpa-

UHH --- -i-ImepoHOB lona paBHa 30 .;1;. 5 eM./, a TaK:>Ke y'lT9Hbi nonpaBKH na 

1 I npHMecb ./'- -MeaonoB 15 :1:. 21%, 21 noTepro. 'l8CTH nepBH'lllhiX 7/- -MeaonoB 

x/ --Ha-aa B38HMOLJ.9HCTBH11 B KaMepe , 31 a¢¢eKTHBHOCTb HaXO:>KLJ.9HHS'I .:;::.. . I'Hneponoa 

npH npocMOTpe 180 ~ ·90%1, 41 na reoMeTpHIO KaMephi 12,0 ~ 0,31, 51 na ne:ii:Tpanb-

nyro MO.ll.y pacna.D.a A• -rHneponoB oT pacrra.D.a -.;::::. 
npH aToM ohm nail: .D. en . cpe.D.HH:il: cBo 6o.D.Ubi:il: npo6er 71- -Me30HOB .ll.1IS'I .. pO:>K,llQ-

HHS'I --- -rHneponoB 
d +2 86 6 

B nponane: c.-- = 12,02 :
0

•
84

1 10 eM. npH HMrrynbce 17--
.P +0 29 6 • 
c..- '=" /0,68_

0 
2

0
110 eM npH ,.., 8 BaBic • EcnH npHHHTb, ce'!e-

' 213 --

MeaonoB 6,8 BaBic, 

HHe pO:>KLJ.eHHH na HLJ.pe yrnepo.D.a ,., A , To LJ.1IH ce'!eHHH pO:>KLJ.eHHH .=.. -rHnepo-

HOB OYLJ.SM HM9Tb: 

rrpn 6,8 BaBic b 

rrpH 8 BaBic 6' 

13 6+2 •5 I /"{/. 
• -2,1 /,V. 

110 6 +4 •4 1 .I".Y,v 
• -3,2 

B paooTe 121 nony'leHo ce'lenHe pO:>KLJ.eiiHH "E t7-MeaonaMH c HMrrynbcoM 5,5 

+3 1 .J'ff/ . --
BaBic: 12,3_

1 
•
6 

I /}/ • Ha pRe. 3 Hao6pa:>Ken xo.D. ce'leHHH po:>K.llSHHH -= -rHrre-
• --

pOHOB·: B aaBHCHMOCTH oT aneprHH na.llarorunx II -MeaonoB. Ha rroMHHM, 'ITO nopor - -pO:>K.ll9llHS'I ::= I'HII9p0HOB U -Me30H8MH IIO peaKUHH 

iT I- ;1/--. ':£. +K+K 

C Y'l9TOM .ll.BH:>K9HHH 
+0 61 17 I 

HYK1IOHOB B HLJ.pe paBen 12,19_
0

•,
43 

I BaB • VI naKoneu, 

B T801IHU9 1 Y npHB9LJ.9Hbl tPOHOBbl9 CJly'laH, Cp9LJ.H KOTOpb!X HM99TCSI 4 KOMII118HapHb!X 

H 14 neKoMrrnaHapHhiX. K oMrrnanapHbiB cny'lan: xopowo oo'bHCHHIOTCH peaKuHHMn:, · 

x 
1 

Cpe.D.HH:il: CBOOO.llHhi:il: npo6er .llO BaaUMO.lle:il:cTBHH LJ.1IH P"- -MeaonoB c n:MrrynbCOM 
16-81BaBic B rrponane paBeH 1219 t 51cM. 
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- p d-
YK838HHbiMK B Ta6mme lY. T.x. peaxuust l+n7-A ""' aanpemeHa aaKoHoM coxpa-

-+ . H9HHSI C"J:'PBHHOCTH, a BTOpH'IHbiX K M9HbW9 0 '19M // , TO 6onbW8fi 'IaCTb KOM-

Illi8H8pH~IX cnyqaeB Bbi3Baua IT"' -MeaouaMH. HeKoMnnaHapHbre Cl!y'IaH M.6;· Bbi -

3B8Hbl K8K g-1- , TaK H ,-,~.._, M930H8MHo J1MeeTCSI 7 B38HMO,ll9HCTBHtl:
0 

Bbi3B6HHbiX 

iif -MeaouaMH H 7-oTpHIIaTenbHbiMH 'IBCTHIIBMH. BaaHMo,ueii:cT,BHst 150-286, 99-

68, 144-219 Mo6o Bbi3B8Hbi TOlibKO K 1 T.K. SH9pi'HSI P- B 3THX cnyqagx HIOKe 
. ' 

IIOpOI'a llliSI pO>K,ll9HHSI .A_ • 

B aaxmo'IeHHe aBTOpbi Bbipa>KaroT 6nar-o.uapuocTb B.11.Bexcnepy H YJ.B. 1.£yBHno 

.'1.8 o.6cy>K,ueuHe peaynbTaToB, n.n.3HHOBbeBy, H.YI.nasnoay, K.B.L£exnosy, 

Jl:H.Benstesy, I'pynne. HH>KeuepOB H T9XHHKOB 1 o6cny>KHB8IOUlHX YCKOpHTenb 
1

H r-pynne 

T9XHHKOB H na6opaHTOB, o6cny>KHB8IOUlHX K8Mepy
1 

aa· IlOMOUlb B npOB9,ll9HHH 9Kcne 

' pHMeHTa, r-pynne na6opauToB aa npoBe,ueuue H3MepeHHt!: H rpy;nne o6cny>KHBaun:st 

anexTpouuo-c'IeTHO:ll MBWHHbi aa npose.ueun:e Bbi'IHcneun::ll. 

PyKOIIHCb IIOCTynn:na B H3ll8T91IbCKH:ll OT.Uen 
20 C9HTst6pg 1960 I'Oll8. 
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