
. ,~.:.1tf·6i. 4· 
\\ ,,~~-------=--
. '''/(A --3JJI 
. · .. OS'bE.llHHEHHbltf · · 

/3.3~,': ·. . . l·-1ff 
' . 

HHCTHTYT 
RllEPHbiX 

'F:,·,:. HCCnE.OOBAHHVI · 

I' 

., 

:·j{:'.Qycsaa. . · · · ; 
. ... 't·: . Pl-5399 

.· .~\. 

\ . 

i 1 

. I . . \ 

' \ 
. ''-. \ :· 

·! 

I 
. A.B·~ll~r.f~em, A.B.Ky.uxoe ,·A.B. Ky~oe, 
. : . '-' : . . ' '. . ' .. ' '·. ~ : '. . '\ . . ' ' ' . . . 

. · r .. r.IIKpTUB ·,:Jl.JI.: HeMeHOB, B,M;O~opaO, .. · 
. '. ' \ 

r .H: CMJIPIIQB •. · A.r: hA)'HOB~ .• 

.. ,l(~M. X83101C,·.''I).M.:'IIIpDH. .· 
'• '- •' ' ' ·, \' ' I 'r ' ' ' 1,; 

!S •. " 1· ..•.. · ... DOHCKH PA.!IHO~KTHBH~ HOBO PO THO~ 
•• •• ,·,. . ·' 
'i e ~ ... ) .. 
~· 

.B MMWEHHX H3 AI-M W , O~JIY~EHHYX 

. OPOTOHAMH C. 3HEPPHEA 70 r3B 
! ··; 

'"• . • . I . 



"·: 

'•r 

.. ;. 

. ' 

·.:¥ 

. ···-

'· 

~ : ':'"" . . ... 

: : .. 
•\' '. 

. ~'. ; ·' ; 

' . .. . 
~··. 

·, 

.. ' 
':' 

·, . 
· ..... 

'• .... ;:-... 

._, .. , 
_·Pl'-5399 

A~B~AeMhiHos; _A.B. ~ymos'\ A.B. Kyrmos, 
r .r .·MKpT11ml*~-. iLJt HeMeHoB,_ B.M; IioaTeKOpBO, 

-. ··:·~ r .H. CM~tpHos*~ ·A.r·. ~eAYHos: .. 
' ' _ ,A.M. X83mtc,· J).M.IJHpKHH 

, .. 

llOHQKH PA)l.HO~K~HBHOc~·-HOB.o.ro THllA 

. a· MHWEHHX. H3 AI H W.-!,osJIYqEHHYX 

llPOTOHAMH G 3HEPrH'E_R 7() r3B 

. ,. . 

Hanpaan.eao B. flct>' 
;L 

;; 

· . . .. 
• •• '. 1'. 

. .... 

... ', . . . 
<llHnnan HHHfl<ll MfY,. lly6Ha. ,: ; ... 

** HncTHTyT ·cpH3HKI,lo .EpeBaH . · 

. _,. 

·' 

,. 

~;. i 
·::. 

··l.o· 

.·: .. · 

'-· '· . 

,:.·,. 

. · 
.-

· . 

~.;.'. ' .. 
:, .· 

· .. ·) 

. . 

. 
~ . . " ' ' ' .. 

'. 
.' 

·· ... 
' . 

. ' ,• 

:·-~ 

.· ..• 
::.· .. 



Abstract 

In a preceding paper/!/ a method has been.proposed 

-suitable for searching . for h,ypoth.etical quasi:._stable elementary .. 

particles which might be produced in high. energj· collisions •. The 
. ' t ' . 

method is based on the idea that such particles 

nuclear matter and thereby originate a new type of radioactivity 

characterized by a comparatively high energy of its 
• • ' I 

products {tens of MeV or more). 

Here we give the first results of the_ search for a 

radioact~vit;r with the emission of high energ;r,gamma quanta fr~m 

targets irradiated for a long time _by 70 GeV protons at Serpukhov. 

Lifetimes in the range from'one day to several ;rears have been 
'\ .,/ 

considered. 

The experimental set-up consists of three:scintillation 

counters, an optical spark chamber, a water Cerenkov counter and 

- a· total absorption glass Cerenkov spectrometer. The pulses from . 

all the detectors were fed to ~· five-beam oscilloscope for the . 

time-amplitude analysis. 

No events with gamma-emission have been observed. The 

upper limits of the nuclear cross-section for production by 70 

protons of the "radioactive" qua.s'i-nucleus emitting the high 

energy photon a.~e lO~Je 
for w. 

10-37 cm2 for Al and 10-36 - 10-J5 cm2 

., ~ 

. . ~ .. 
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' Ill 
B npegno:lKeH HOBblfi MeTOA llOHCKOB l"lfllOTeTHtiecKRX KB83lfCTa6Hnb.:.: ". 

• ' • • ft 

HbiX aneMeHTapHbiX tJac.THU, KOTOpbie MoryT po:lKilaTbCst a CTO~KHOBeHHSrX n!m 
:: -~ '\ 1 ', , ·,, .1 ' ' > • • ' t ., , ' ·:. ' t- ;: ' : • 

·J!lb!COKHX 9HeprHstX. Bo3MO:lKHOCTb aacTpeBaHHst T8KHX '18.CTHU B H.ilepHOil: MaTe-

~/~~~ ~ .. fO.:lKeT np~BeCTH B 6nar'o~pHHT.libiX ycnoB~HX K. pa.cino~KTHBHOCTH "'HOBo'ro 

~Hn~" • xapaKTepH3YIOIIle·acsr cpaBH~-T~~hHO 6onbuio~ 9Hep~H·e~ npollyKTOB pac-·i 

: n~g~ ( gecHTKH If 6o'nee M a B). 06Hapy:lK~HHe HOBbiX tl:ac;THU nyTeM perHCTpa.iuiH · 

pagil:oaKTlfBHOCTlf 9TOI"O THna If COCTaBnHeT OCHOBy)iaH.iibro MeTOila. .. . . 

IlpH HCXO.llHbiX npe.llnono:>ieHHHx /l 1 .~ cBofiCTB.ax H:.oa~!X. ,tJacTH~ (~x ·,·,t., 

cnoco6HOCTb pacceH~8Tb~H Ha HyKnOH8X H npHTHI"HB8TbcH. K HHM ) M~;~.q.. ';, · : 
. . . ' . .. . . ,. . . . •. . '. ~ .. 

. , .· ITO.llx~.OH~ ilnH o6Hapy:meHHH KBK· HefiTpan_bHbiX, TBK H. aapSI:>KeHHbiX •Hi~;..:-· 

THU. n p~ 9TOM ,llnH HeATpanbHbl~ qaqTHil OH ropa~-~0 6onee 'IYBCT~HTeneHi .~ ·,. 
,_"/i.; . 1 . .;~ . ;, . . ,·•. '::.{. ,' v. ' • 

,'leM MeTOil cneKTpOMeTpa HellOCT8IDIIlHX M8CC (KOTOpbifi MO:lKeT 6b!Tb HCllOnb~. ;., ·: . .-, .• ·~. 
·. \•·:.. . ', ·~ ' ......... . . . . '' ·. ~ .~ ~-~ ~ ..... _ . . ·.~····. '{ . :.~~.t 

.3QB8H TOnbKO npH' OTHOCHTenbH0•6onbWHX ceqeHHHX o6p830B8HHH '18CTHii),·. ·< '·,1~;'-
• ~ • I • • •• ~ ' ' • -. , ' •·, 

. MeT~;; 06Hapy:meHH~ pa~na,lla HaneTy (.llnH KOT~poro ,;pe~yeTCSI:' 
KOp~TKOe BpeMH ~HSliH 'IB,CTHU): 

: ...... 

np~.Z;IlO:>KeHHbiA MeTO.ll MO:>KeT 6b;Tb pea~H30B8H perHCTpaurieA. P!l3-
. !'- .. ·~ ::d ':. :. ; ·. : ' . ' . ' . . . . . . . : .. ., '•. _;· '" ":;<· ~ :. ~ 

'nH'IHbiX, BH.llOB HanyqeHnfi. )3 HacTOHIUei!: pa6oTe Mhi npHBOflHM nepBbie .···· 
"';. ' •• •. :~ ., .~ .. '.j : .~. • t ..• ':. ·~_: : •. ;-, :~~··. ,• 

. P.eaynhT,aTbi' 'nolicKgB 'p·a.llHOBKTMBHocTH ": ·c · HcnycKaHHeM raM:Ma~ny,'lefi . ; . 
. '.. 7 >~' ' . . ' '·· ·.1 ; .·· ' :·; .. ' '. . :· .. ·. • -;. . ' ' .... 

,BhiCOKOA ·aHepr!iH Ha MHWeH'srx: H>:3 ·:Al H
1 

W . o9nyqaBI.~IHXCH. B .j~qe- .. ; 
... ~~:·!;, ·-,_~~;·"·_,._,, .. ~.·· _, ~~· 

\,I~ ' 1 :, .... > , •• 
• i 

~.: 

.'~ 

' ~-.. . . ' 

•I'' 
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·-
HHe .l]nHT9nbHOro Bp9M9HH npOTOH8MH C 9HeprHeJi 70 rae . Ha yCKOpHTene 

e Cepnyxoee. O.oHoli lis npH"'HH eosHHKHoeeHHSI TaKHX. y · -nyTJeJi. Mo*eT 

6biTb1 ·HanpHM9p 1 'pac~a.z:x HOBbiX ."'8CTHU C HCnyCK8HH9M .17 O -M930HOB. ' . . . 

Vfccne.z:xoeanacb o6naCTb BpeMeHH )I{HSHH OT · H9CKOnbKHX "'8COB .llO Hec-:- ·. 

KOnbKHX neT. 

:'.· 

AmrapaTypa 

. ; Ha pHc;:. 1 npe.ocTaBneHa cxeMa 9KCnepHM9HT8nbHOli ycTaHOBKH. ct\:1-
TOH 6onbWOJi 9HeprHH 1 . BbineTaiOmHfi. H3 MHW9HH 1 npoxo.ciHT. "'epes. CUHH.:.. 

. . -· . .. . 3 
THnnSIU!fOHHbili cTJeTTJHK aHTHcoana.oeHHli. A ( 200 x 200 x 10 MM ) H po~.oa~ 

9T. B CBHHUOBOM KOHB9pTOpe ( TOniUHHOJi 5 MM) 9n9KTpoH-n03HTpOHHYIO .. .- . 
1 • '- . ' • • 

napy. napa perHCTPHPY.e.TCSI · B CUHHTHnnSIUHOHHbiX C"'9T"'HK8X S 1 H S2 .: ·. 
. . 3 . ·. ·. . . 2 

(100xl00x10 MM ), TpeKOBOit HCKpOBOit KaMepe VfK (260x260 MM 1 v . 
.llB,a 3830pa no 22 MM) 1 BO.llSIHOM "'epeH~OBCKOM C"'9T"'~K9 C ( 6 300MM1 

TOUIUHHa 46 MM) U CT9KnSIHHOM "'9p9HKOBCKOM Cfl9KTpOMeTpe nonHOrO nor-:-
. v . . ; . . . . ' . 

noru~HHSI CCn ( 6 350, MM 1 TonruHHa 300 MM). TenecHbili yron cocTaBnSieT · :_ · 
' ' ' ' 

"' · 0 16 cTepa.o. Eonee no.opo6Hoe onHcaHHe .. ncnonbsoaaHHbiX .oeTeKTopoa 
. . .· /2/ . ' 

MO)I{HO H8JiTH'B pa6oTe . • 3anycK YCT8HOBKH npoHCXO.llHT npH, COBna.z:xe-
. . . v . . 

HHH CHrHanoB CO· C"'9T'IHKOB. S 
1 1 S 2 1 CCn u oTcyTCTBHH cHrHan·a 

' OT C'l9T'IHK8 A' • MacTep-HMnynbcl BbipatsaTbiB89Mbili cxeMoli. coena.oe

HHit C paspewaJOIUHM BpeMeHeM 40 HC9K1 sanycKaeT CXeMbi ynpaeneHHSI 
. . . . . ' .. 

«CKpOB~Ji K8Mepoit U 80-KaHanbHbiM aHanH38TOpOM 1 H3MepSIIOIUHM aM-

nnHTY .oy HMnynbca co cneKTpoMeTpa1 a T8K)I{e nSITHnyTJeeoli ocunnnor-
·. /2/ . . ' . . 

pacp 1 Ha paseepTKH,. KoToporo no.oaeanHr.b HMnynhCbi co ecex .oeTeK-

. · ·TOpOB 1 f{ cp~ToannapaTbi 1 cpO'I'OrpaqiHpyiOIUit9 HCKpOBy~ K8Mepy H 9,KpaH 

ocuHnnorpacpa •. B cnyqae, Kor.oa pa.oHoaK.THBHOCT.b MHWeHH 6.bma aenHKa 

u BKniO'IHTb C'l9T'IHK lil):THcoana.oeHHit A B aneKTpoHHyro norHKy He 

npe.ocTaBnSinocb eosMO*HbiM 1 sanycK ocyruecTBnSinCSI' coena.oeHHSIMH cHr- : 

4 

. ,..,.--
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Manos c neTeKTopos s i s2. 
v v . . . 

, C u CCn, :a HMnynhc . OT C'l9T'IHKa · A 

nonasancH TonbKO Ha ocuHnnorpacp; np~ aTOM KonHqecTso· sanycKos' yse-: '. · 

.nH'IHBanOCb IIpHMepHO Ha IIOpHnOKo 

Bt;.I6op MaTepHana MHweHe·a H speMeHa aKcnosHuHll: nonHoCTbiO orrpe-:

nenHJ_IHcb Tpe6osaHHHMH_ ~pyrHX 9KC119pHM9HTOB 1 IIpOBOnHBWHXCH Ha' ybi.·~--

pHTene s Cepnyxose, T.K. cneuHanbHO nnH onHCbiBAeMoro snec:b OIIbiTa 
' 

speMH Ha ycKopHTene He 6panocb. 
-'I 

·' 

obrno nposEineHo TpH cepHH HsMepeHHll:, xapaKTepHCTHKU KOTopbiX 

naHbl B TaOnHue 1. PasMepbi scex . MUWeHell: - t5 2 MM 1 nnHHa 20 MM.· 

MHweHb Hs AI +. W npencTasnHeT co6()ll: anJOMHHHeBbill: .u«nHHnp nnHHOll: 

18 MM C BOnbcppaMOBbiM HaKOH9'1HHKOM nnHHOll: 2 MMo 

_ .. ,· 

Ta6mrua 

HoMep. BemecTBO BpeMH o6nyq. nepepb!B Me:mny BpeMH 
cepHll: H3Mep. · MHW9HH ( cyT.) KOHUOM o6ny'I. H3M. 

H Ha'l.H3M •. ( CYTo) (cyT.~. 

Al 34 72 . 2,7. 

2 Al 6 5,5 3,5 

3. Al 12 1 ,5. 2,8 

·Al+:W 0,85 0,75 2;8 

. CpenHHll: IIOTOK YCKOpeHHbiX IIpOTOHOB, c6pOW9HHblX Ha HCCnenyeMyiO: 
10 . ' .. · .. .. ; 

. MHi.ueHb, paseli 3•10 /ceK. CpenHee 'IHCno npoxo:mneHHll: npoToHos qepes 
'' . . . . ' 

MHW9Hb Ii3 Al ! COI'naCHO H3MepeHHHM Jo' • .LJ.. npoKOWKHHa H COTpyn~H..: 

KOB, pasHo "' 6; cpasHeHue panHoaKTHBHOCTeil: Al s. MHWeHH Irs Aly W ·: 

H B MUWSHH H3 Al nossonHno HaM. orrp_enenHTb 'IHcno ~poxo:mne11Hll: . 

npOTOHpB qepe~.· MHW9Hb H3 Al +: w. , KOT.opoe oKasanocb pasHbiM "' 3.· 

KanH6posKa neTeKTOpos no speMeHH, a TaK:me aMnnHTynHaH KEinH6-· 

pOBKa CUHHTHnnHUHOHHbiX H BOnHHOI'O, qepeHKOBfKOI'O C'l9T'IHKa. 11pOH3BO-

. nHnHCb no rrpoxo:mneHHHM KOCMH'leCKHX 'IBCTHU ·qepes ycTaHOBKy. Ha 

6 

' ' 

.. 



... 
·. 

' . 
ociiosa~IHH · nonyqeHHbiX ,ll8HHbiX Ha ,llHCKpHMHH8TOpax. CUHHTHnmiUHOHHbiX H 

so.osiHoro qepeHKOBciwro cqeT'IHKOB ycTaHoBneHbi nop~rH, .~paKTH'lec:K,~. He 

· no.oaBmnoiUHe perHCTp8UHIO npOXO.llSIIUHX O,llHHO,:Ulb!X KOCMH'JeCKHX :'{BC.THU .. 

. npli a'ToM, O,llH8KO, cHnhHO no.oaBnSinCSI cpoH, ~BSI3aHHbiA c o6bi'JHOA pa.oHO-:' 

~KT~BHOCTb!O MHWeHH.' nopor. Ha .i:xHcKpHMHHiiTope cneKTpO~eTpa yCT8J:f.OB-

, .. , ne~ 'iia. ypoBHe ·2q Mas .anSI ane~TpoHoB; 'IT06bi 6biTb saperHcTp~poBaH

.H~IM,: • y: -KBBHT, BbmeTaiOIUHA H3 MHWeHH1 Ha-sa. 9HepreTIPie,cKHX noTepb 
. - -·· . ' . . ,' 

aneKTpOH8, H n03_11TpOH8 B ,lleT.eKTOp8X . .oon>KeH HMeTb 3Hepi'HIO He MeHee 

· 50..:60 MsB; 

AMnnH.Ty.OHbiA H.·BpeMeHHoA aHanHs HMnynbCOB npoJJ3BO.OHncSI no cpo-' 

' . 
• TorpacpHSIM OCUHnnorpaMM. J1aMepeHHSI CHHMKOB C OCUHnnorpa,cpa H HCKpo-

.~·· .·.:B·oa ·KaMepbi BbmonHSinHCb Ha .oHacKonax. BpeMeHHoe paapeweHHe 

· (cTllH.llBpTH.oe OTKnoHeHiie B pacnpe.oeneHHH. f.'Aycca), nony'leHHoe 

a· 

no oc-

.uHnnorpaMMBM,. paBHO. ,llnSI CUHHTHnnSIUHOHHbiX C'JeT'JHKOB .:.. . HCeK, ,llnSI· 

BO,llSIHOI'O 'lepeHKOBCKOI'O H ,llnSI cneKTpOMeTpa "" 3 HCeK. 

K CHHMKaM npe.oi.SIBnSinHCb cne.oyiOume Tpe6oBaHIISI: 

1 )' B, HCKpOBOA. KBMepe ,llOn>KeH 6b!Tb XOTSI 6bi O,llHH ·TpeK, nepece-
' . . 

K8IOIUH.A npoeKUHH BC.eX .aeTeKTOpOBi 

2) HMnynbC B C'JeT'JHKe A_' OTCYTCTByeT; 

3) B K8>K,llOM · H3 ~'JeT'JHKOB S l H . S2 
aMnnHTY ,llbl COOTBeTC~ 

:BYIOT npoXO>K,lleHHIO .llBYX ·'IBCTHUi 

4) HMnynbCbl CO BCeX .oeTeKTOpOB KOppenHpOB8Hbl BO BpeMeHH C. 

TO'JHOCTb!O He xyme, qeM 3a· v 
c He ,llOn>KH8 6b!Tb CnHWKOM 

• ManoA (Ha-aa mwxor~ aMnnHTy.oHoro paapeweHHSI. ;;oro c'leT'JHKa He 6bi

, no B03MO>KHOCTH p83J:lenSITb "onHHO'JHbie~ H ".llBOAHbie' aMnnHTy ,llbl); 

- nonHaSI acpcpeKT":BHOC.Tb perHCTp8UHH y - riyqeft BbiCOKOA aHep-: 

,. ~HH 'C yqeTO~ ~reo~eTpH'IeCKOA ~cpcpeKTHBHOCTH (, 0,05), BepoSI;HOCTH . 

:KOHBepCHH (, 0,6), a¢cpeKTHBHOCTH cpa6aTbiB8iiHSI yCT8HOBKH OT sneKT-

7 
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TpOHHO_:no:imTpOH~OA napbl. (, ':' 0~9) ·. H 

::' ( ·,. 0,9) P~CTaa~sei, .. 0,02. ; . 

., ~ . 
no·rP.ph -npli: aae.nea~~: K~HT~~~ea 

:· : ., '.. . ': ~ ·' 
~ ,·· ' 

""' -- • • \ > ~ 

p e 3 :Y'n b T a .T bl,: .06Iitee ~Hcno 'sanycKOB paBHSI~OCb 8000. n ~cite 
iripHMElHeHHS!. n'epe~~i:lieil~biX ~tiH:TepHea oc-~anoc~ 7 cotSbi~~A~ Ha p~~-. 2 

:\' .' -..-'' . - ~·- .·· .·' ' ', . ~,., ,._,,, .. :,:·~···· . 

npe.ncTa:Sneao pacnpe.neneHHe TO"'eK: nepece"l:eHHSI Tpexoa' 9~HX. 7 c~yqaea· 
;· ' .. , ' ' • , I ~ . .. • ' ' " • • .. ~ i' 

c nnocKOCTh~; npoxo.nsmea qepes MHWeHh H ·nepneH.nHKynspaoa K ocH 
"' •. . . ;";•-. ;' . _, ' ' ·. -- . ·-' 

ycTaHOBKH. J.1so6pa:H<eHHe .MHWeHH yaenH"'eHO C yqeToM: MHOI'OKpaTHOI'O 

. pacceSIHHH· H owH~oK H:sMepeaHsi, B npe.nenax y~enH~eaaoa.·~a /.J.'ae. owH6~ 
KH' MH~~H;r ~e:H<aT .nae ... TO"'KH~·· B.enH"'HHa • <t>oaa, Bbi"'H~neaaaSI a ~pe.nno-. ' . ' ' 

·-- no:H<eHHH paaaoMepaoro pacnpe.neneHHR. 7. cnyqaea no nnocKOCTH, paB~a 
·- ,j ' . ' . -. .· ' . • ~ ,. 

1,8 ± 0, 7 b:nyqa~ •. 0pOH3BO.llSI Bbi"'H;aHHe cPoaa, ~ony~aeM, "'TO ~HC~O cny-

qaea, COOTBeTCTBYIOIUHX" y . . -HsnyqeHHIO, BbiCOKOA_ SHepJ:'HH OT MHx?~~H, 

... · paaao 0 ,:.! ~-• 1,6 •. 
' 

H a OCHoaa:imH nonyqeaaoro pe~ynhTaTa. onpe.neneHbl eepx~H:H~. npe_; 

· .nenbi ·ceqeaHA a· . H a· 
, , , Al ' .W 

o6pasoaaHHH aa H.npax AI if w . npo-

• TOHaMH C 9Heprnell: 70 rsa "pa.nHoaKTHBHOI'O • KBa3HSI,llpa C Bp?MeHerd,' .. , 

, : p'acna .naromerOCSI C HcnycKaHHeM BbiCO~OSHeprH"'HOI'O cpo:- · :H<H3HH . ·r 

TOHa, BenH"'HHbl a· H a · · npHae.neHbL. a Ta6nliue 2. Ecim. ae·: 'y"'HTbi-. 
-. •· Al· ·; W ;. • · ·...... •· · , 

":SaTh norpeillHOCTHB llOTOKe, Y~KopeHHbiX I'JPOTOHOB H orun6KH B ouea~~ ·s~!f>eKTHB- . 

nocTH .ycTairoaim; To npeaenbi ceqenHft· dooTaeic.Y.ayroT ypoanro'aoc.Toa'epJroci~ 
' . . . . 

90%. 

Tpy.na:~- HHTephpeTHponaTh nonyqeHHbie · .naHHbie a 'I'epMnaax ceqea~g· ,., 
' ~ ~-

a HN B0.3MO:H<HOI'O o6p830B8HHS! B HyKnoH-HyKnOHHbiX CTOnKHOBeHHSIX Me-

TBCTa6HnhHOA qacTHIIbi, HcnycKaromeA npH pacna.ne " 0 -MesoHbi ·. Hnn ·. 
t . . . . 

raMMa-iiy"'H, Mbr ·npe.nnono:H<HnH, ·"'TO po:H<.naromHecs a HyKnoa-ayKnOHHbiX · 
'. . ·, . .' . ' -.· ·. 

CTOnKHOBeHHSIX HOBbx'e. "'aCTHUbi MO:H<aO'· HBATH a6nH3H MecTa pO:H<,lleHHSI; 

TOnbKo ecnH ,OHH sacTpeaaiOT BHYTPH· H.llpa-npo.nyKTa rny6oKo~~ pacmen-
. . .· . . ' . /1/ 

.neHHSI, Ecnn · Hcnonb3oBaTb .noaonbHO npoHsaonbHbie paccy:H<.neHHR 
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Puc. 2. Pacnpe.aeneHHe TO'IeK nepeceqeHHH TpeKoB oTo6paHHbiX 7 co6biTHll c 
nnoCKOCTbiO, nepneH.aHKynHpHoll 'ocH ycTaHOBKH "· npoxo.agmell. qepea MHWeHb. 
B cnyqagx, Kor.aa a HCKpoaoll KaMepe HMeeTCH 6onee o.aHoro Tpeia, TOY:KH 
neoeceqeHHH TpeKoa c nnocitocTbiO coe.auHeHbi MS)!{JJY co6oll nyHKTHpoM. Paa-
Mepbi MHILI9HH yaenH'I9Hbl Ha JJB9 OWH6KH 1 KaK 06'bHCH9HO B T9KCT9o 
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6a3iipyiOI.i.mecg Ha RHanorHH c o6paaoaaHHeM·.rHrrepS!.nep
1 

TO. rpy6oe·"rrpe.n-
, . ·, ' ; 'I·:. . ' . <·~ • . . . ' . 1 • . .• 

,CTaaneHHe 0 BepxHHX rrpe.nenax o6paaoBaHHSI HOBbiX 'taCTHU' B.:HyKnoH:- .' 

'H;~;~~Hb{X CTOnKHOBemigx MO)KH~ rronyqH;b ~~~- ~~6nHUhl 2
1 
;yMH·~~ag' 

. . . . ',.. ., .. -
aHaqeHHSI. 'rrpe.nenoa SI.nepHhri._ceqeHHA ~a ~HO)KHT,enH 1 /·.A a ~ ·. 
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A . - 'lHCno H'yKriOHOB B SI.O:pe~ a Ko~4lcimu~eHT a. Y'lH'rbiBaeT Be pOSIT- •:s 
,. • ··, ' • i.-- ,, • . ,/ ' ,: " ~ ... (.' • 

HOCTb aacTpeBaHJfSI HOBO A qacTHUhl BHyTpH KBa3HSILxpa. QqeElH,llH0
1 

. 'ITO TSI-

:menhr~ SI.npa 6.onee 
W · K09cpcpH.uHeHT 

Bhii'O.llHhl .nng IIpoae.lleHHSI OIIbiTOB TaKOI'O THIIa: (a 
r Ill ' ;' -3 

a Mo:»,eT .nocTHraTb · aHaqeHHSI 10 · 
1 

a a· Al 
I. -. 
:' 

Ha IIOpSI.llOK MeHbWe 1 ecnH .llOIIYCTHTb yiiOMSIHyTyiO BbiWe 

P.aaoaaHHeM rHrrepg.n.ep). 

aHanorHIO c · o~::_ 
·:d '•. 

11ano)KeHHag pa6oTa caMbiA IIepBhiA war B HarrpaaneHHH IIOHCKOB ~ .. 
' . \ ·~} . .. .: . . . . 

. • HOBOI'O THIIa MeTaCTa6HnbHOCTH MaTepHH. J1HTepec· K TaKHM HCCne.n.'?BaHH

SIM SIBHO yaenH'liiBaeTCSI C yMeHbWeHHeM H3yqaeMOI'O ·BpeMeHH )KH3HH. 

C TO'IKH apeHHSI .naneK~A rrepcrreKTHBhi MO)KHo aaMe~HTb1 'ITO ~ o6nacTH 
-10 .' . . .,, ,·, 

BpeMeHH )KH3HII ·"' 10 ceK rro.no6aag IIOCTaHOBKa OrrbiTOB MeHSieT ·CBOA .' .. 
~· "" . . • • ''. l t: -.. ,·.. . 
xapaKTep;. KpowiJ IIOHCKOB HOBhiX Ka~eCTBeHHbiX 9qJcpeKTOB B03~HKae.T ; 

.;, 
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E.osMo.:lKHOCTb BhiiiOnHeHIHI Komr"'!eCTBeHHhiX Hccne.ooaaHHit, caoitcTB rHnep

. Sl.!l9p, npaKTH"'I9CKH STa B03MO:lKHOCTb MOrna 6bi 6b!Tb. OCYW9CTBneHa .C 

/3/. . 
UOMOWblO ~onneKTHBHOI"O M9TO.!la Y_CKOp9HfiSI 1 ll03BOnSIIOW9I"O · nony"'IHTb 

( = 10-11 ceK) HHT9HCHBHhiH ny"'!OK l:IpOTOHOB KpaitHe 'Manoit ,llnHTenbHOCTH -

H flonbWOfi "'!aCTOThl UOBTOpeHHft ( "'1000 ru) • 

. ABTOpbl Bbipa:>KaiOT 6naro.ciapHOCTb B.H. Jle6e.neay, IO.,U. npoKow

. KHHY H P.M. CynSieay aa nocTOSIHHyiO no.o.oep:>KKy H HHTepec K pa6oTe 

H B.n. CapaHueay aa noneaHyiO. _.!lHCKyccHIO. 

II H T.e paT y p a 

r. B.M. noHT9KOpBO. HCI>,. T.ll, Bhiii. 4, CTp. 846-851, 1970. 

2. !O.K. AKHMoB, JI.C. BepTorp.a.ooa, A.B • .UeMbSIHOB H .op. "YiaMepeHHe 

UpH 9H9pi"HH 

275 Maa". C6opHHK aHHoTauHfi .ooKna.ooa XY .Me:>K.oyHapo.oHol:! KoH

<PepeauHH no tPH3HKe BhiCOKHX aaeprHii, r. KHeB. ITpenpHHT. OI1HJ1 P 1-5398, 

ny6aa, 1970. 

·3. · B.I1. BeKcnep H ap. A8, T• 24, Bhm. 4, cTp. 317-323, 1968. 

PyKOllHCb UOCTynHna B H3.!laTenbCKHfi OT.!len 

13 OKTSI6pSI 1970 I"O,lla. 
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