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A6uHBanHeB A. H up. 
PI - I2125 

DoHCK Heo6bT'l:HhiX pacrranoB CBepxrrnoTHhiX >IIlep MeTouaKaMH 

2-MeTpoBoi! BOJloponHo}I H 2-l,eTpoBoii rrporraHoBoii ny3bipbKOBbiX 
K8Mep 

Dony'l:eHbi rrpeilBapHTeJibHBie pe3ynbTaTbi no orrpeneneHHIO BepxHHX 

rpaHHU C8'1:8HHH o6pa30BBHHB CBepXIInOTHbiX >IIlep ITpH ITOMOIUH perHCTpaUHH 

HX He06bi'l:HhiX paCII8UOB, IIUYilli!X C Bp8M8H8MH B MHnnHCeKyHUHOM UH8II830He. 

Dpe;'lno•eH oco6hlii pe•nM pa60Thl rry3hlpbKOBhlX KaMep. 

DoKa3aHo, 'ITO c rrpHMeHeHneM rrpeuno•eHHoii MeTOUHKI! MO•Ho cpaB

HI!TenbHO IIpOCTO orrpeuen>ITb C8'1:8HI!>I Ha YPOBHe (I o-33 ~ 10 - 35 )cM2 I Slnpo. 

Pa6oTa BhiiTOnHeHa B J1a6opaTOpHH BhiCOKHX sHeprHii Ol1.Hl1. 

DpeiipHHT 06'beUHH8HHOro HHCTHTYT8 SIUepHb!X I!CCJI8UOB8HHH, L!y6Ha 1979 

Abdivaliev A. et a.l. 
PI - I2125 

The Search for Anomaly Decays of Superdense 
Nuclei by the Two Meter Hydrogen and the Two 
Meter Propane Bubble Chamber Techniques 

Preliminary results on the determination of upper limits for 
production cross sections of superdense nuclei are obtained by 
registrating their anomaly decays of millisecond range, 
A special mode of operation for bubble chambers is suggested. 
It is shown that using this technique one can determine comparati
vely easily cross sections on the ( ~ 0-33 c- ~0 - 35 ) em 2 /nucleus 
level. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

B nocne.IJ.HHe ro,IJ,LI, oco6eaao c no.a:sneaaeM Teopaa 
17-KOH,IJ,eacaTa A.li.Mar,IJ,ana, 6om.woii aarepec BLI3LIBa.IOT 

DOHCKH CBepxnnOTHLIX .H:,IJ,ep. Q)KH,IJ,aeTC.H:, 'ITO OHH MOI'YT 
HMen, Ol'pOMHYIO 3HeprHIO CB.H:3H H D03TOMY B UpHH~HUe 
MO)KHO Ha6nro,IJ,aTL pacna,IJ,LI TaKHX .H:,IJ,ep, H.IJ.YIQHe C 6onLWHM 
BLI,IJ,eneaHeM 3HeprHH. C ,IJ,pyroii CTOpOHLI, H3BeCTHO, 'ITO 
,IJ,n.a: pacna,IJ,OB o6LI'IHLIX .a:,IJ,ep cnpase,IJ,naso B cnyqae, ecna 
3neKTpOHLI

5 
P~?a,IJ,a pen.H:THBHCTCKHe, COOTHOWeHHe 

rc --- 1/E max , r,IJ,e rc - speM.a: )KH3HH .a:,IJ,pa, E max-

MaKCHManLaa.a: 3Hepra.a: 3neKTpoaos pacna,IJ,a. Ecna npe,IJ,no
no)KHTL, 'ITO 3TO COOTHOWeHHe cnpaBe,IJ,nHBO H ,IJ,n.a: pacna,IJ,OB 
csepxnnoTHLIX .a:,IJ,ep, TO npa MaKCHManLaoii 3Hepraa pacna,IJ,
aoii qacTHULI 18 M3B rc 6y,IJ,eT B 1,6 pa3a MeHLwe speMeHH 
)KH3HH Ni2 H 6y,IJ,eT COCTaBn.H:TL "'6,7 MC,DpH MaKCHManL
HOH 3Hepraa 36 M3B - 0,2 MC H T . .IJ.. H3Mepeaae TaKHX 
speMeH a pacna,IJ,HLIX 3Hepraii KaK pa3 xopowo npoH3BO.IJ.HTL 
C DOMOJitLIO DY3LipLKOBLIX Kauep. 

llpeHMYDteCTB&MH ueTO.IJ.HKH ny3LIPLKOBLIX Kauep .a:sn.a:roT
C.Il 417 • reOMeTpH.Il, B03~0)KHOCTL perHCTpa~HH pacna,IJ,HLIX 
'!aCT~ pa3Horo copTa I e - , Y, 6onee T.a:)Kenwe qacT~LI/, 
TO'IHOe H3MepeHHe HX 3HeprHH, a TaK)Ke B03MO)KHOCTL Ha-
6nro,IJ,eHH.Il "B3pLIBOB" CBepxnnOTHLIX .H:,IJ,ep, ,IJ,a.IOIItHX B pe3ynL
TaTe 3Be3.IJ.W, peracTpapyeuwe s Kauepe. Kpynawu,IJ,ocToaa
CTBOM TaKOi DOCTaHOBKH ODWTa JIBn.H:eTC.Il OTCYTCTBHe Ka
KOI'O·nH60 06W'IHOI'O 4;1H3H'IeCKOI'Q npo.Qecca, HMHTHPYJOutero 
34;lclle KT . 

,ll;o cax nop s 3KcnepaueaTax ae aai,IJ,eao .D.OKa3a TenLCTB 
CYDteCTBOBaHH.Il csepxnnoTawx .ll.IJ.ep. Ha puc. 1 npase,IJ,eaw 
HeKOTOpWe ,IJ,aJIHWe, nony'leHHWe 3neKTpOHHOi MeTO,IJ,HKOi, 
no onpe,IJ,eneaHID sepxaax rpaa~ ce'leHH.Il o6pa3oBaHH.Il csepx
DJJOTHWX .ll.IJ.ep s 3aBHCHMOCTH oT ax speYeHH )I(H3HH. BH.D.Ho, 
'ITO ,IJ,&BHWX B o6naCTB T c :S 5 MC BeT. 
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f5 
t- ~,6D-?Or3B 
2-W, (Qr3B 

o- Ae 4oor3 B 
' 4- Ae., ?0 F3B 

Puc.l. BepxHue npeOe/lbl a i.J o6pa3oeaHu.R ceepxnAOIIIHbiX 
pa0UOQKIIIU6HbiX .ROep, UMeiOJIIUX epeMJI JICU3HU r c' 6 CIIIOA
KH06eHUJIX 6biCOK03HepZU'IHbiX npOIIIOH06 C MUWeHJIMU U3 
Al, Pb, W. 

t/MC/ 

PCo.TM) '?-U,bl P-,tl,bl cbeT 

Puc.2. Kpuea.R pacwupeHUJI KaMepbl. 

4 

3KcnepaMeHThl, onacaHHble B Haweii pa6oTe, HMeJOT 

~enLIO llOHCK He06bJqHhlX pacna~OB, KOTOpble MOryT B03HH

KaTL OT CBepxnnOTHLIX JI~ep C 3Hepraeii 6onee 16,4 M3B 
IMaKCHMallLHaJI 3HeprHJI H3BeCTHLIX ~0 CHX nop pacna~oBI, 
B~YUUIX C BpeMeHaMH 0,5-1000 MC. 

CyUUIOCTL npaMeHeHHoii MeTo~HKH JaKnJOqaeTCJI B cne~yJO
meM. 

PaccMoTpHM KPHBYIO pacwapeHHJI KaMepbl I puc. 21. 
3~eCL llO OCH a6C~HCC OTllO:>KeHO BpeMJI,llO OCH Op~aHaT- ~aB

neHHe B KaMepe. B o6blqHoM pe:>KaMe Ha KaMepy c6pacbiBaeTcJI 
HeCKOllLKO qacTH~ B MOMeHT, npaMepHO COOTBeTCTBYIOUUIH 

MHHHMYMY ~aBneHHJI Ha KPHBoii pacwapeHHJI, a qepe 3 HecKonL

Ko MannaceKyH~ nocne c6poca ~aeTcJI BCnblwKa CBeTa IMo

MeHT t 1 I. Ecna c~BaraTL MOMeHT c6poca qacT~ BneBo 

OT MHHHMyMa, TO npa HeKOTOpOM t 0 MO:>KHO ~OCTHqL TaKOH 

o6nacTa ~aBneHHJI, Kor~a ycnoBaii ~nJI o6pa3oBaHBJI ny-

3LIPLKOB HeT l~aBneHae cnawKoM BenaKol. B MOMeHT t 0 
B KaMepy MO:>KHO JanyCTHTL orpOMHOe qacno nepBHqHbJX 

qacTH~,KOTOpble aKTHBHPYIOT Bell.leCTBO KaMepbl H MHWeHL B 

Heii. B 3TOT :>Ke MOMeHT HaqaHaeTcJI pacna~ aKTHBapoBaHHbiX 

JI~ep, o~HaKo JneKTPOHbl pacna~a ell.le He BH~Hbl. llo Mepe 

llOHH:>KeHHJI ~aBneHHJI ycnOBHJI B KaMepe npa6nH:>KaiOTCJI K 

Heo6XO~HMbiM ~llJI o6pa30BaHHJI llY3LlpLKOB, B C MOMeHTa 

t 2 MO:>KHO xopowo Ba~eTL cne~Ll JneKTPOHOB pacna~a. 
BpeMJI t 2 - t 0 ecTL "MepTBoe" BpeMJI ycTaHOBKH ~nJI 
peracTpa~aa pacna~oB. T .o., B KaMepe MO:>KHO JaperacTpa

poBaTL Bee pacna~bl, npoacwe~wae Ja BpeMJI OT t 2 ~o 

HeKOTOpOrO BpeMeHH t S IHHTepBan t 
1 

- t
3 

- BpeMJI, MH

HHMallLHO He06XO~HMOe ~nJI pOCTa ny3blpLKOB ~0 HY:>KHOrO 

MJI peracTpa~aa pa3Mepal. T .K. BpeMJI t
2 

-t 
0 

cocTaBnJieT 

HeCKOllLKO MHllllHCeKyH~, TO npa ~llHTenLHOM c6poce nyqKa 

nopJI~Ka HecKonLKHX ~eCJITKOB MHKpoceKyH~ loKono t 0 1 
BCe npo~eCCLI, CBJI3aHHble C 06blqHLIMH B3aHMO~eHCTBHJIMH, 

ycneBaiOT 3aKOHqHTLCJI H KaMepa peraCTpHpyeT TOllLKO 3a
naJ~LIBaiOll.lHe aJnyqeHHJI JI~ep. 

3KCIIEPHMEHT C KAMEPOH "JIIO,l(MHJIA" 

2- MeTpOBaJI BO~OpO~HaJI ny3LlpLKOBaJI KaMepa Jla6opa TO

paa BLICOKHX 3Hepraii OHJIH "JIJO~Mana" 6Llna o6nyqeHa 
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11 -Me3oHaMH c HMnynLCOM 12,2 T3B/c. lloToK 17 --Me3o
HOB COCTaBnJin lQS 'laCTHU.IU.HKil. B KaMepy 6Lma noMe
ID.eHa MHWeHL H3 Ta I Z =73, A =180,88, p =16,6 z/cM 3 I 
.IJ..liHHOH 0,3 CM no ny'IKy. 

Ha puc. 3 noKa3aHa KapTHHa B KaMepe B MOMeHT, 
COOTBeTCTBYIOID.HH MHHHMYMY Ha KpHBOH paCWHpeHHJI lo6LJq
HLIH pe:>KHM pa6oTLII . 

Ha puc. 4 noKa3aHa KapTHHa B KaMepe B cnyqae, 
KOr~a c6poc nyqKa npOHCXO~HT Ha 9 MC paHLWe MOMeHTa, 
COOTBeTCTBYIOID.ero MHHHMYMY Ha KpHBOH paCWHpeHHJI. Ha 
puc. 4 nepBH'IHLIH ny'IOK COBepmeHHO He B~eH H B~eH 
cne~ 3neKTpoHa oT o6LI'IHOro pacna~a .11~ep MHWeHHI~oTo
rpa~aposaHHe - 6e3 MarHHTHoro non.11l. AHanH3 ~oTorpa~Hii, 
C~enaHHLIX B pa3HLie MOMeHTLI BpeMeHH, noKa3LJBaeT, 'ITO 
MepTsoe speM.II t2 -to =5 Mc, speM.II perHcTpau.aa pacna
~oB t 3- t 2 =4 MC, t 1 - t 3 =2 MC. 

Ha 1600 Ka~pax 3aperacTpHposaHo 573 3neKTpoHa lno-
3HTpoHal OT pacna~OB Jl~ep MHWeHH, Ha 550 Ka~pax Haii~eHO 
77 3neKTPOHOB lno3HTpOHOBI B BO~Opo~e KaMepLI. 3Hepre
TH'IeCKHe cneKTPLI qacTHU. npe~cTasneHLI Ha puc. 4 I3HeprH.II 
onpe~eneHa no npo6eryl. Puc. 5a - cneKTP 3neKTpoHoB 
lno3HTpOHOBI H3 MHWeHH,. neT.IIIIJ.HX no HanpasneHHIO ny'IKa 
1240 C06LITHiil, pUC. 56 - cneKTp 'laCTHU., neTJIIIJ.HX npOTHB 
ny'IKa 1333 co6LITHiil, puc. Se - ax pa3HOCTL, puc. Sz -
cneKTp 3neKTpOHOB H3 BO~OpO~a KaMepLI 115 - no ny'IKy, 
65 - npoTHB ny'IKal. CneKTpLI Ha puc. Se H Sz He canLHO 
OTilH'IaiOTCJI ~pyr OT ~pyra. fio-BH~HMOMy, pa3HHIJ.a B cneKT
pax qaCTHU., neT.IIIIJ.HX H3 MHWeHH B nepe~HIOIO H 3a~HIOIO 
nonyc~epLI, H cneKTpax 'laCTHU., 3aperHCTpHpOBaHHLIX B BO~O
po~e KaMepLI, B03HHKaeT H3- 3a KOMnTOHOBCKOrO paCCe.IIHHJI 
3a~ep:>KaHHLIX y - KBaHTOB OT pacna~a B036y:>K~eHHLIX Jl~ep 
3a~HeH CTeHKH KaMepLI, Ky~a 6LeT ny'IOK. 0TMeTHM, 'ITO 

paCCTOJIHHJI OT MHWeHH ~0 nepe~Heii H ~0 3a~Heii CTeHOK Ka
MepLI OTHOC.IITC.II KaK 2: l. OcHOBHoii cneKTP qacTHU.,BLineTaiO
IIJ.HX H3 MHWeHH, B03HHKaeT OT pacna~a B036y:>K~eHHLIX OCKOn
KOB, o6pa3yiOIIJ.HXC.II npH B3aHMO~eHCTBHH 1T-- Me30HOB C .II.D.
paMH Ta. 

O~HaKo csoiicTBa npase~eHHLIX cneKTp~B He .IIBn.IIIOTC.II 
npe~MeToM Hawero accne~oBaHH.II. KonaqecTBO Ha6niO.D.eH
HLIX qacTHU. oT o6LI'IHLIX pacna.IJ.OB c E :::.;16,4 M3B HY:>KHO 

HaM ilHWL ~n.ll OU.eHOK )J.OnyCTHMOH 3arpy3KH KaMepLI, npH 
KOTOpOH ~OTOrpa~HIO eiD.e MO:>KHO o6pa6oTaTL. . 
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,[J;ml OUeHKH HeOy'IKOBOrO ciloHa /OT KOCMH'IeCKHX nyqeii:/ 
6LmO C,D;enaHO 600ciiOTOrpaciiHH 6e 3 DY'IKa. Ha HHX He Haii:,D;eHO 
HH O,D;HOrO TpeKa, BLIXO,D;JIJ.Uero H3 MHWeHH. 

B 3KcnepHMeHTe He Haii.D;eHo HH o,u;Horo cnyqaJI pacna,D;a 
c E e ± > 16,4 M3B. BepXHJIJI rpaHHUa ce'leHHJI o6pa3osa
HHJI CBepxonOTHOrO .li,D;pa B ,D;aHHLIX ycnOBHJIX 3KCDepHMeHTa, 
KOTopoe pacna,D;anocb 6L1 c speMeHeM )1(113HH r c,. oueHH
saeTCJI .D;n.ll MHWeHH H3 Ta /ecnH 6LI Ha6mo,D;anc.ll1 cnyqaii:/ 
no cllopMyne 

-22 /1/ a = 0 6.10 /W . N0 , 
b ' c 

r,D;e N
0 

= n
0

. k - cyMMapHLIH noToK nepBH'IHLIX qacTHU, 
ll O - DOT OK B 1 UHKne, k - 'IHCnO Ka,D;pOB, 

W - ( -(tz-to)/rc -(t3-to)/r 
c - e - e c) - /2/ 

- BepO.liTHOCTL Ha6mo,D;eHHJI pacna,D;a, HMeiOIUero BpeMJI )I(H3-
HH r c • B HaweM cnyqae N 0 =10 5 . 1,6·103 =1,6 ·10

8 

qacTHU. Tor,D;a 

-31 
ab =·3,7.10 /We. /3/ 

B ma6A. 1 npHBe,D;eHLI sepO.liTHOCTH Ha6mo,D;eHHJI H sepxHHe 

Ta6Aut~a 1 

't'c ( ,we ) We 1/we b b (CM
2/;.ofXJTC!; 

O,S 4,4-. m-s 2,3 . i0 4 B~ · iO-tl 
' 

~ s.? · m·! 1,5 . ~0 2 s. 7 · m-29 
, 

5 2 · m-~ 5 ~,9 . 10- 10 

iO 2 · m·• 5 t9 · m·IO 
so 63. m-a 

) 
16 6,0 . 10- 30 

100 4 · m-z 25 9,5 · i0- 50 

1000 lf. . m·~ ~5 · i02 95·~0-29 
I 

9 



Z) n 
as 

\J 
J 
~ I I) 
:0 

La 
0 
u 

~ I ICL:r-u9-
I ~ ~ ~ 

as --

a) 

0 5 iO Eet/ M3B/ 

Puc.S. CneKmpbl 3AeKmpoHo6 /no3umpoHo6/ pacnaoa 6 KaMe
pe "JIK>oMuAa": a/ 'IUC111Uflbl pacnaoa u3 MuweHu uoym no 
ny'lKy; 6/ 'lacmUflbl pacnaoa u3 MUtueHu uoym npomu6 ny'lKa; 
6/ pa3HOC111b cneK111p06 6/ U 6/; z/ cneK111p 'IUC111Uf1,603HU" 
KUIOJIIUX 6 6000pOOe KaMepbl. 

rpaHHUbl ceqeHHB o6pa3osaHHJI cs-::pxnnoTHoro JI,IJ;pa, nony

qeHHble B )l;aHHOM 3KCnepHMCHTe. 

0nHCaHHbiB 3KCnepHMCHT HOCHT npe,IJ;BapHTellLHbiB xa

paKTep, H ll03TOMY Mbl He npHBO,IJ;HM TOqHOCTH onpe,IJ;eneHHJI 

ceqeHHB. 
AHanH3 nonyqeHHoro MaTepuana no3BOnJJ:eT c,IJ;enaTL sbi

BO,IJ; 0 TOM, qTo C BKnroqeHHeM MarHHTHOrO llOllJI KaMepbl, 

KOTOpoe 3HaqHTellLHO ynyqWHT ycnOBHJI Ha6nro)l;eHHJI, MO~HO 
llOBbiCHTL nepsHqHbiB llOTOK ,IJ;O 10 S qaCTHU/UHKll. fipH 

TaKOM llOTOKe Ha· 2 · 10
5 

WOTOrDaWHJIX MO~O onpe)l;eJIHTL 

I -33 . -:J5 I 2 I ceqeHHJI Ha ypOBHe 10 -:-10 CM JIOpO B yKa3aHHOM 

)l;Hana3oHe speMeH ~H3HH. lloKa nyqwaJI oueHKa ceqeHHJI, 

10 

I 

1 
+ 

nonyqeHHaJI s pa6oTe 6.M.lloHTeKopso c coTpy)l;HHKaMH 

3JieKTpOHHOB MeTO,IJ;HKOB, ,IJ;llJI Tc= 5 MC pasHa 8·10_;_s
4

cM
2

/ 

.11opo Pb 131 

3KCHEPHMEHT C 2-METPOBOil 
HPOHAHOBOR KAMEPOR 

KaMepa TITK- 500 6wna o6nyqeHa npoToHaMH c HMnynL

coM 5 T3B/c Ha CHHxpo4Ja3oTpoHe JIB3. B Ka:Mepy noMeJUe

Hhl TpH MHWeHH H3 Ta , K~,IJ;aJI ,IJ;llHHOB "' 0, 1 CM flO nyqKY. 

Ha pUC. 6 llOKa3aHa KapTHHa B KaMepe, CHJITaJI B MOMeHT 

6nH3KHB K to. 3)l;eCL BH,IJ;Hhl Clle,IJ;bl OT nepsHqHOrO nyqKa' 

/ToqKH/ H cne,IJ;w qacTHU oT o6bl"'IHbiX pacna,IJ;OB. H3- 3a 

6onLwoB: nnoTHOCTH nponaHa nepBH"'IHhiB nyqoK npeTepnesaeT 

CHllLHOe pacceJIHHe, H BTOpH"'IHble qaCTHUbl MOryT llOlla,IJ;aTL 

Puc.6. tl>o•ozpatjuJI KapiiUHbl 6 2·Me•po6oil nponaH06ou Ka
Mepe, OAJI cAy'laJI, Kozoa ny'IOK c6pacbJ6aellcJI 6 MOMeHII 
6peMeHU,6AU3KUU K tO. 
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Ha 60KOBLie CTeHKH KaMepLI, BLI3LIBaJI 3a~ep)l(aHHOe H3Jiy

qeHHe y-KaaHTOB. llepaaqHLIH nyqoK 6LIJI ~OBOJibHO wapoK 

B nonepeqHLIX pa3Mepax H Mor nonacTb Ha cllnaHen; nepe~ei 

cTeHKH KaMepLI. KpoMe Toro, B yrnepo~e nponaHa npoucxo

~T pJI~ npou;eccoa, npuao~JIID;HX K B036y)l(~eHmo H nocne~yro

ID;eMy pacna~y JI~ep yrnepo~a HJIH ero ocKOJIKOB c ucnycKa-

HHeM 3JieKTpOHOB H y-KBaHTOB. 

ll03TOMY B ~aHHOM OnLITe 3arpJI3HJIIOID;HH Ka~p cPOH 6LIJI 

B - 30 pa3 6onbwe, qeM B KaMepe "JIJO~MHJia". ,D;eno 
3HaqHTeJibHO ynyqwaeTCJI npH BKJIIOqeHHH MarHBTHOrO nOJIJI 

KaMepLI, KOr~a 60JibWaJI qacTb TpeKOB OT MaJI03HepreTHq

HLIX 3JieKTpOHOB Ha6JIIO~aeTCJI B BH~e ToqeK. KpoMe TOrO, 

B HaCTOJIID;ee BpeMJI y~aJIOCb nonyqHTb nepBHqHLIH nyqoK 

3HaqaTeJibHO MeHbWHX nonepeqHLIX pa3Mepoa, qyo TaK*e 

yJiyqWHT cPOHOBLie yCJIOBHJI. 

AHaJIH3 cPOTOrpacPHH, C~eJiaHHLIX B pa3HLie MOMeHTLI 

BpeMeHH, ~aeT MepTBOe BpeMJI t 
2

- tO =8 MC, BpeMJI 

perHCTpan;HH pacna~OB t 3 - t 2 =5 MC, t 3 - t l =5,5 MC. 
Ha puc. 7 npuae~eHLI cneKTPLI Ha6JIIO~eHHLIX 3JieKTPOHOB 

/7 aj, 3JieKTpOHHO- n03HTpOHHLIX nap OT pacna~a: y- KBaHTOB 

/7 6/, B cneKTPLI n03HTpOHOB /7 6/. 3aWTpHXOBaHHLie pacnpe

~eJieHHJI - C06LITHJI H3 06JiaCTH nyqKa. 

3HepreTaqecKHe pacnpe~eJieHHJI 3JieKTpoH-n03HTpOHHLIX 

nap H 3JieKTpOHOB O~BHaKOBLI BHe H BHyTpH 06JiaCTH nyqKa. 

Q) J ial n 0) l r f,) 

~ ·~ 100 
~ 

i 751 I 75 
0 
<: 
u 
:J 

J 

5 iO s m 5 fO fS 
Ep- (M9B) EdM9B) E~ (M9B) 

Puc. 7. CneKmpbl 3aoepJtCaHHbiX 'lacmu11 6 nponaHo6oil KaMepe: 
a/ 3AeKIIIPOHbl; 6/ y- K6aHI/Iblj 6/ n03UIIIpOHbl. 3aUIIIIpUX06aHbl 
pacnpeoeAeHU.R OA.R 'lacmu11 6 o6Aac•u nep6U'lHozo ny'lKa. 
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B cneKTpe 3JieKTpOHOB BH~HLI ~Ba MaKCHMyMa, O~HH H3 

KOTOpLIX COBna~aeT C MaKCHMYMOM, Ha6JIIO~eHHLIM ~JIJI r 
nap OT pacna~a y-KBaHTOB H o6yCJIOBJieH, no-B~HMOMy, 

po~eHHeM HeCHMMeTpaqHLix nap npu pacna~e Tex )l(e y -
KBaHTOB, ~pyroi, pacnOJIO)I(eHHLIH npH MeHbWHX 3HeprHJIX 

jE- "'2,5 M3B/, o6JI3aH pacna~y B036y~eHHLIX JI~ep yrne-e 
po~a H BX OCKOJIKOB. CneKTp n03HTpOHOB BHe nyqKa CXO)I( 

C pacnpe~eJieHHeM ~JIJI 3JieKTpOHOB OKOJIO BLICOK03Hep

reTHqecKOrO MaKCHMyMa, H ero npoucxo~eHHe CBJI3aHo 

C 3cllclleKTOM OT HeCHMMeTpBqHLIX nap. 

B cneKTpe no3HTPOHOB B o6nacTH nyqKa JICHO B~HLI ~Ba 

MaKCHMyMa: O~HH OT HeCHMMeTpHqHLIX napnpH E
8
+=4,5M3B, 

~pyroi, BMeiOID;HH KOJIOKOJI006pa3HYIO cPOPMY,-npH E 
8
+ = 

=8 M3B. 3TOT BTOpOH MaKCHMYM B03HHKaeT OT pacna~a 
pa~uoaKTHBHoro JI~pa a3oTa 

1iN H3 peaKn;BH 
1~ C(p, n) 

1 ~N, 
u~yiD;ei c ceqeHHeM 0,035° 10-27 cM 2 141 • MaKCHMaJibHaJI 

3HeprHJI no3HTPOHOB B 3TOM pacna~e paBHa 16,4 M3B, 
cneKTp HMeeT KOJIOKOJI006pa3HYIO cPOPMY C MaKCHMYMOM npH 

8,2 M3B, nepao~ nonypacna~a JI~pa 1 ~ N cocTaBJIJieT 

OKOJIO 11 MC /5/, PerHCTpaD;HJI 3TOro pacna~a B KaMepe 

n03BOJIJieT Onpe~eJIHTb BHTeHCHBHOCTb nepBHqHOrO nyqKa. 

llo HaH~eHHLIM Ha 2000 Ka~pax 27 cryqaJIM pacna~a 1 ~ N 
nOTOK npOTOHOB OD;eHeH KaK /8 ± 2/- 10 'laCIIIUII/IIUKA. 

Ha 2000 Ka~pax He HaH~eHO HH B MHWeHH, HH B nponaHe 

HH o~Horo cnyqaJI pacna~a c E ~ 16,4 M3B /co6LITHJI 

B nponaHe OT6HpaJIHCb Ha ~JIHHe 35 CM/. 
Pe3yJibTaTLI onpe~eneHHJI aepxHei rpaHBD;LI ceqeHHJI 

o6pa30BaHHJI CBepxnJIOTHOrO JI~pa C BpeMeHeM )I(H3HH 

r c npe~cTaBJieHLI B ma6A. 2. AHaJIH3 clloHOBLix ycnoBHH 

n03BOJIJieT C~eJiaTb BLIBO~, qyo nepBHqHLIH nOTOK MO)I(eT 

6LITb yaenaqeH ~o 10 6 'lacmuii/IIUKA. Tor~a Ha 2 · 10 5 Ka~
pax MO)I(HO onpe~eJIJITb ceqeHHJI Ha ypoaHe /10 - 33 

--34 I 2 -:- 10 cM /.Ropo. 
llpeHMYID;eCTBOM 3KCnepHMeHTOB Ha CHHXpocPa30TpOHe 

JIB3 JIBJIJieTCJI B03M0)1(HOCTb 06JiyqeHHJI KaMep T JI)I(eJibiMH 

JI~paMH c nerKo perynupyeMoi 3Hepruei. Bo3MO)I(HO, qyo 

3cPcPeKTOB ynJIOTHeHHJI Jierqe ~06HTbCJI, eCJIH Ha MHWeHb 

c6pacLiaa Tb T JI)I(eJILie JI~pa- cHapJI~LI. 
llpO~BH)I(eHHe K 6onee KOpOTI{HM BpeMeHaM B03MO)I(H0 

npa co3~aHHH ny3LipbKOBLIX KaMep c 6onee KPYTLIM nepe~

HHM cPPOHTOM KpHBOH paCWHpeHHJI. · 
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Ta6Auf.#a 2 

'Cc/Mc/ We iJwe 16' ~ (cM2 ;~apoTa. 6b( etlf~apoc) 
0, 5 iO"' iQ? 3,8 ·~o-n 10" 211 

1 3,3. iQ"4 ~. iO' i.1 . i0-16 ~ . m·• 
5 1.3 · m·• 7,( z,g · m·" 7,7 · m·•• 
m ~,.a· m-~ 5,6 a,~ · m·• s,s · m·SI 
50 8 . m-a ia,s 4,8 · m·" 1.3 · io-!0 

iOO s · ~a·• 20 '7, s · m·" z . 10"10 

1000 s · m·! 200 ?,6 · m·• 2 • iO"til 

B npBHU.Hne B03MOlKHO HCfiOJIL30BaHHe CTPHMepHLIX KaMep 

H MOHOKpHCTaJIJIOB AgCl, KOTOpLie MOryT fi03BOJIBTL 

OC}'ll(eCTBBTL fiOBCK pacna~OB CBepXUJIOTHLIX Jl~ep B WBpOKOM 

~ana3oHe speMeH )I(B3HB. 

AsTopw 6naro~ap.11T rpynnw, o6cJiy)I(BBaiOUUie ycKopaTe

JIB, KOTOpLie o6ecne'IBJIB He06XO~BMLIB pe)I(BM pa60TLI ~JIJI 

npose~eHHJI ~aHHWX 3KCnepHMeHTOB. 
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