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8UIIIlDIU'7 

The possibility of the acceleration of heavy ions up to 
relativistic energies epens a new area tor t.portant investiga
tions in high energy physics • .llllong the arisen probi~as foraing 
a long list three basic problems--of ~eron pbyaies- wer& -Ghoeen 
which seem to be the most illportant ones in understanding the 
fundamental problems of the elementary particle physics, the 
nuclear matter and astroph,ys ios: 

1, The search tor and investigation of multibaryonic resonant 
states and especially the aultihyperonic resonances. 

2, The search tor and investigation of superstrange nuclei, 
t,e,,the hypernuclei of S << -1. 

J, The investigation of superhigh density states of the 
nuclear aatter. 

All these problems are needed for the knowledge of the h,yperon 

production effective cross sections in collisions of relativistic 
heavy ions with various nuclei at various energies per nucleon. 

The corresponding estimates were based on a model in which 
the colliding nuclei were assumed to be made up of a fermion gas. 

As a first step the probabilities of a hyperon creation in 
passage of a nucleon through the nuclei of various atomic ~bers 
A have been calculated. 

Assuming the incident nucleus B to consist of B inde
pendent nucleons each moving with the same aomentua equal to the 
accelerating momentum per nucleon and using the above •entioned 
probabilities it was possible to calculate the probabilities of 
the creation of N hyperons out of B nucleons. Then the effec
tive cross sections of the foraation of various superstrange 
nuclei and various multiplicities of free hyperons were estiaated 
for 5.5 GeV/n and 25 GeV/n. 

The results were used to estiaate the yields of correspon
ding events in JINR propane and :Ie bubble ch811bers. 

Tables for effective cross sections and yields are given. 

@1974 061>ec)uHeHHbiU UHCIIIUIIIYII JIOepHbiX UCCAec)oeaHUU ,lly6Ha 
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YcKopeuue HOHOB pa3nH'IHbiX 3neMeHTOB JJ.O pemiTHBHcT

cKHX 3Hepruii, KaK 6blno noKa3aHo A. M .lianJJ.HHbiM/1 I , OTKpbl

saeT HOBYID o6naCTb HCcneJJ,OBaHHH, DOllY'IHBWYIDHa3BaHHe 

pen.IITHBHCTCKOH JIJJ,epHOH 4JH3HKH. 

llOJIBll.lleTCJI B03MO>KHOCTb nposepKH B HeTpHBHallbHbiX 

ycnOBHJIX TaKOrO 4JyHJJ,aMeHTanbHOrO DpHHUHDa, KaK Macw

Ta6Ha.ll HHBapHaHTHOCTb B CHllbHbiX B3aHMOJJ,eHCTBHJIX, HC

cneJJ,OBaHHJI KYMYll.IITBBHoro 3414JeKTa, o6uapy>Keuuoro B JIB3 
OHJIH /f./, KOTOpblii ,;J;IOMHMO rny6oKoro TeopeTH'IecKoro 

HHTepeca MO>KeT HMeTb H npaKTH'IeCKOe DpHMeHeHHe. 0HO 

3aKlliO'IaeTCJI, HaDpHMep, B B03MO>KHOCTH C03JJ,aHHJI Ha yc

KOpHTell.IIX THDa CHHXp04Ja,30TpoHa DY'IKOB BTOpH'IHbiX 'laCTHU 

C 3HeprH.IIMH, 3Ha'IHTellbHO npeBOCXOJJ..II~MH JJ.OCTH>KHMble 

npu ycKopeHHH npoTOHOB. HMeeTC.II wupoKHii cneKTP npu

KnaJJ.HLIX npo6neM, JJ,n.ll ycnewuoro peweHH.II KOTOPLIX ueo6-

XOJJ.HMO pa3BHTHe pen.IITHBHCTCKOH JIJJ,epHOH 4JH3HKH. 

3JJ,eCb Mbl paCCMOTpHM HOBble B03MO>KHOCTH, OTKpbiBae

Mble nepeJJ, rHnepOHHOH 4JH3HKOH. 

CneJJ,yeT 3aMeTHTb, 'ITO JJ.O uacTo.11mero speMeHH ponb 

CTpaHHbiX 'laCTHU B CHllbHbiX B3aHMOJJ,eHCTBHJIX H3y'leHa 

He.IJ,OCTaTO'IHO. 06'b.IICH.IIeTCJI 3TO, no-BH.IJ,BMOMy, TeM, 'ITO 

B o6naCTH 3HeprHii JJ.O 50 r3B Ce'leHHJI o6pa30BaHHJI CTpau

HbiX 'laCTHU, B 'laCTHOCTH, runepOHOB, COCTaBn.IIIOT BenB'IHHY, 

MeHbWYID HllH DOp.IIJJ,Ka nponeHTOB OT DOllHLIX Ce'leHHH B3aBMO

JJ,eHCTBHJI o6LIKHOBeHHLIX qacTHU. OJJ,HaKo B noseJJ,eHHH ceqe

HHH po)I(.IJ.eHHJI, HanpBMep, A -runepOHOB B TT p-H pp-B3aHMO

JJ,eHCTBH.IIX Ha6nroJJ,aeTCJI cymeCTBeHHa.ll pa3HHUa. 

EcnH B _3 ;p -s3aHMOJJ,eHCTB~.IIX OTHOWeHHe DOllHOrO ce~e

HH.II po>KJJ.eHil.ll A- runepouos a AP K nonHOMY ce'leHHIO a TP 
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1Tp 
u u aA 

B3aHMO,D.eHCTBHH paBHO 1Tp = 0,03 H OCTaeTCJI npai<TH· 

aT 
'leCI<H nOCTOJIHHLIM, TO B pp ·B3aHMO,D.eii:CTBHJIX C pOCTOM 

3HeprHH OHO pacTeT, H ,D.OBOJILHO 3Ha'IHTeJILHO. 
a PP 

A = 9.10-
3 

Tai<, npH 5,5 
pp 

F:JB/c I a A = 
aPP 

. - T -2 
= 0,368 M61

2
3.10 npH25F3BfclaXP=1,2M6IH.D.OCTH· 

raeT 8.10- npH 205 F:JB/c I aX = 3.2 M61. EIQe pa3HTenL

Hee poeT ce'leHHJI po>K,D.eHHJIKcK0 ·nap B pp·-CTOJII<HOBeHHJIX. 

0HO MeHJieTCJI OT ,D.eCJITI<OB MHI<po6apH npH 5,5 r3B/c ,D.O 

= 10 M6 npH 205 T3B/c, 'ITO COCTa~JIJieT y>Ke= 25~ OT non

HOrO ce'leHHJI pp - B3aHMO.D.eii:cTBHii: /:'I~ liwc'rpwii: poeT ce11e

HHJI po>K,D.eHHJI K° K 0 -nap Ha6JIJO,D.aeTcJI Tai<>Ke H B 1r p -

B3aHMO.D.eii:cTBHJIX. CI<na,D.wsaeTCJI Bne'laTneHHe, 'ITO ponL 

CTpaHHLIX 'laCTHU B CHJILHLIX B3aHMO,D.eii:CTBHJIX paCTeT C 

pOCTOM 3HeprHH. 

fiOCI<OJILI<y B CTOJII<HOBeHHJIX peJIJITHBHCTCI<HX JI,D.ep CJie

,D.yeT O>KH,D.aTL 60JILWHX 3HeprOBLI,D.eJieHHH, TO MO>KHO ,D.y

MaTL, 'ITO ,D.a>Ke npH yMepeHHLIX 3HeprHJIX Ha Hyi<JIOH, ,D.O· 

CTynHLIX Ha CHHXpO<lla30TpOHe, BLIXO,D. rHnepOHOB ,D.OJI)I(eH 

.6LITL 3Ha'IHTeJILHLIM. 3TO n03BOJIHT nOCTaBHTL HCCJie,D.OBaHHJI 

no rHnepOHHOH <lJH3HI<e Ha WHpOI<YJO OCHOBY y)l(e Ha CHHXpo

clm30TpOHe. 

B cHny BLIWeYI<a3aHHLIX npH'IHH nepcnei<THBLI rHnepoHHoii: 

<lJH3HI<H Ha npoei<THpyeMOM B HaCTOJIIQee BpeMJI HYI<JIOTpOHe 

,IJ.OJI)I(HLI 6LITL eiQe nyqme. 3a,D.a'la CBO,D.HTCJI I< OUeHI<e Ce'leHHH 

pa3JIH'IHLIX npo:uecCOB C po>K,D.eHHeM CTpaHHLIX 'laCTHU, H, 

npe>K,D.e Bcero, rHnepoHoB, a Tai<>Ke I< npe,D.JIO>KeHHJO npoei<

TOB 3I<CnepHMeHTOB, ,D.OCTynHLIX pa3JIH'IHLIM MeTO,IJ.HI<aM. 

Bee pac'leTLI BLIDOJIHeHLI B .D.BYX sapHauTax: 

l. OnLITLI Ha CHHxpoclm3oTpoHe npH p c = 5,5 F:JB/H. 
2. OnLITLI Ha HYI<JIOTpoHe npH p c :25 F:JB/H. 
HaH60JILWHH HHTepec, C Hameii: TO'II<H 3peHHJI, npe,D.CTaB-

JIJIIOT CJie,D.yJOIQHe HanpaBJieHHJI rHnepOHHOH <lJH3HI<H. 

1. fiOHCI< H HCCJie,D.OBaHHe MHOro6apHOHHLIX pe30HaHCOB 

B 3aBHCHMOCTH oT nonHoro rHnep3apJI,D.a. 

Pa6oTLI, swnonHeHHLie B llB3 OH.HH/4/. npHBeJIH I< 3a

I<JIJO'IeHHIO 0 TOM, 'ITO, no ·BH,IJ.HMOMy, pe30HaHCLI B no,D.06HLIX, 
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a Tai<>Ke H BO DC eX a,D.pOHHLIX CHCTeMaX B03MO>KHLI ,D.JIJI 3Ha

'leHHH rHnep3apJI,D.a, He npeBLIWaJOIQero e,D.HHHULI Y :S 1. 3TOT 

pe3yJILTaT 6wn nony'leH ,D.JIJI,D.Hana3oHa 3Ha'leHHii: rHnep3apJI

,D.a Y = 0-6.. PenJITHBHCTCI<aJI JI,D.epHaJI <ilH3HI<a no3BOJIHT 

CyiQeCTBeHHO paCWHpHTL 3TOT ,D.Hana30H 3a C'leT CHCTeM, 

CO,D.ep>KaiQHX MHOrO rHnepOHOB. 

Tai<HM o6pa3oM, 3TO HanpaBJieHHe no3BOJIHT nony'IHTL 

CBe,D.eHHJI 0 pe 30HaHCHLIX B3aHMO,D.eHCTBHJIX 6apHOHOB nyTeM 

H3y'leHHJI ,IJ.BYX H MHOro6apHOHHLIX CHCTeM C nOJIO>KHTeJILHOH 

3HeprHeii: CBJI3H, npeTepneBaJOIQHX 6wcTpLiii: pacna,D. no I<aHa

naM CHJILHLIX B3aHMO.D.eii:cTBHii:. Cpe,D.HJIJI npo,D.OJI)I(HTeJILHOCTL 

>KH3HH Tai<HX COCTOJIHHH = 10 - 23 CeK. 

2. fiOHCI< H HCCJie,D.OBaHHe CBepXCTpaHHLIX JI,D.ep, T.e. 

rHnepJI,D.ep CO CTpaHHOCTLIO S « -1 . 
H3BeCTHo, 'ITO noMHMO "o6LII<HOBeHHLIX" rHnep<lJparMeH

TOB, B I<OTOpLix O.D.HH H3 HYI<JIOHOB 3aMeiQeH A -rHnepoHoM, 

B03MO>KHLI Tai<>Ke H Tal< Ha3LIBaeMLie ,D.BOHHLie rHnep<lJpar

MeHTLI, B I<oTopwx .D.Ba HYI<JIOHa 3aMeiQeHLI.D.BYMJI A- rHnepo

HaMH. 

Cne,D.yeT O>KH.D.aTL, 'ITO 'IHCJIO 3aMeiQeHHLIX HYI<JIOHOB Mo

>KeT 6LITL H 6onLme .D.Byx. Bo3MO>KHOCTL cyiQeCTBOBaHHJI 

Tai<HX o6"Lei<TOB o6cy>K,D.anacL B pa6oTe 151. 
fiOCI<OJILI<Y ,IJ.OMHHHPYIOIQHM MeXaHH3MOM a,D.pOHHLIX 

B3aHMO,D.eHCTBHH JIBJIJieTCJI nepH<lJepH'IeCI<HH MeXaHH3M, ,IJ.JIJI 

I<OTOporo xapai<TepeH cpe,D.HHH nonepe'IHLIH HMDYJILC 

= 300 M:JB/c, To Tai<oro >Ke nopJI,D.I<a ,D.OJI)I(eH 6LITL H cpe,D.

HHii: nonepe'fHLiii: HMnynLc A - rHnepoHoB, po,D.HBWHXCJI B JI,D.pe. 

llpo,D.OJILHLie HMnynLCLI A- rHnepoHOB, po,D.HBWHXCJI B CTOJII<

HOBeHHJIX HYI<JIOHOB CTaJII<HBaiOIQHXCJI JI,D.ep H JieTeBWHX 

C MaJILIMH nonepe'IHLIMH HMnyJILCaMH B 3a,D.HIOIO nonyc<lJepy 

c.u.M. NN. B cHcTeMe JI,D.pa 6y,D.yT HMeTL 3Ha'leHHJI 

=300 M:JB/c. Cne,D.oBaTenLHO, qacTL po,D.HBWHXCJI A -rHne

poHOB 6y,D.eT 06Jia,D.aTL HMnyJILCaMH nopJI,D.I<a <lJepMH· HMnyJIL· 

ca HYI<JIOHOB JI,D.pa - MHWeHH B ero CHCTeMe nOI<OJI. fiOCI<OJILI<y 

JI.D.PO .D.O peai<UHH He co,D.ep>Kano A - rHnepoHoB, TO npHHUHn 

fiayJIH He 3anpe[UaeT 3aXBaTa, HanpHMep, .D.BYX Me,D.JieHHLIX 

A- rHnepOHOB Ha HH>KHHH ypoBeHL, H T. n. ll03TOMY y)l(e CBepx

CTpaHHLie JI,D.pa MOryT nOCJiy>KHTL HCTO'IHHI<OM HH<lJopMaUHH 

o csoii:cTsax JI,D.epHoro BeiQecTsa npH nnoTHOCTJIX, npesw

maJOIUHX HopMaJILHLie JI,D.epHLie nnoTHOCTH. MoryT 6LITL 
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nony'leHbl TaK>Ke CBe,neHHJI OTHOCHTellbHO BpeMeHH >KH3HH 

A -ranepouoB B JI,nepuoM BeiQeCTBe. 

He HCKnJO'IeHO, 'ITO TaKHe 06'beKTbl JIBJITCJI MHKpOCKOOH

qeCKOH KOpOTKO>KHByiQeH MO,nenbiO cryCTKOB HllH "npo6" 

Bei.UeCTBa 6apHOHHbiX 3BC3,n, co,nep>KaLUHX, HapJI,ny C HyKno

HaMH, TaK>Ke H ranepoubl. KaK H3BeCTHO, cYI.UeCTBOBauae 

TaKHX 4!opM 3Be3,nHoro Bei.UeCTBa 6blno npe,ncKa3auo B.A.AM-

6apuyMJIHOM H r .C.CaaKJIHOM /6/. 
Cne,noBaTenbHO, BTopoe uanpaBneuae ranepouuoB:4>a3HKH 

CBO,nHTCJI K HCCne,noBaHHIO MHOro6apHOHHbiX CHCTeM C OTpH

,uaTellbHOH CTpaHHOCTblO S << -l H OTPHUaTellbHOH 3HepraeH 

CBJI3H, npeTepneBaiOLUHX Me,nneHHbiH pacna,n /He HCKmo'leHbl 

H CTa6HllbHble CHCTeMbi/ DO KauanaM cna6biX B3aHMO,neHCT

BHH. Cpe,nHJIJI npo,non>KHTenhHOCTb >KH3HH TaKHX cacTeM 

O>KH,naeTCJI ?. 10 -10 ceK. 
3. Hccne.noBauae cBepxnnoTHbiX cocToJIHHH JI,nepuoro 

Bei.UeCTBa: p »2,2 ·10
14 z/cM 3 • 

B no6oBbiX cTonKHOBeHHJIX TJI>KenhiX penJITHBHCTCKHX 

JI,nep /B a.neanLHOM cnyqae - JI,nep ypaua/, Kor.na .nnaua 

npo6era HyKnoua B JI,nepHOM BeiQeCTBe 3Ha'IHTellbHO MeHbWe 

pa3MepoB o6pa30BaBWeHCJI CHCTeMbl, MO>KeT B03HHKHYTb 

penJITHBHCTCKaJI y,napHaJI BOllHa. p ac'leTbl OOKa3biBaiOT, 'ITO 

npa 3Hepra8 "' 25 F3B/H nnoTIIOCTb c>KaToro JI,nepuoro Be

I.UeCTBa npea3oB:,neT uopManLHYIO np8Mepuo ua ,nBa nopJI,nKa 

BellH'IHHbl. 06pa30BaHHe B TaKOM cryCTKe CHllbHO uarpeTOrO 

JI,nepuoro Bei.UeCTBa OOMHMO ,neCJITKOB OHOHOB,TaK>KC 3Ha

'IHTCllbHOrO 'IHClla r8nepOHOB, MO>KeT npHBeCTH K Ka'leCT

BeHHO HOBbiM JIBlleH8JIM. 

Bo3MO>KHO, B qacTHOCTH, y.nacTCJI ua6mo,naTb H accne

.noBaTh B na6opaTopHbiX ycnoBHJIX ,n8HaM8KY o6pa3oBaHHJI 

H pacna,na CBepXOllOTHbiX COCTOJIHHH npoT03Be3,nHOH MaTepHH, 

ua cyi.UeCTBOBauae KOTopoB:, cornacuo B.A.~MJ'apuyMJIHy, 
yKa3biBaeT pH,n acTpOii>H3H'IeCK8X ua6mo,neHHB 
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TaKHM o6pa30M, TpeTbe uanpaBneuae ranepouuoB: 4>a3H

KH npe,nnonaraeT H3y'leHHe no60BbiX CTOllKHOBeHHB penJITH

B8CTCKHX JI,nep C B03MO>KHO 60llbWHM8 H 6nH3KHM8 aTOMHbiMH 

qacnaM8. CoBepweuuo JICHO, 'ITO BblnonHHMOCTh oqepqeuuoB: 

nporpaMMbl HaXO,nHTCJl B npJIMOH 3aBHCHMOCTH OT BenH'IHHbl 

Ce'ICH8H o6pa30BaHHJI ranepOHOB B CTOllKHOBCHHJIX penJITH

BHCTCKHX JI,nep. 

6 

Bbi'IUCAeHue ce"'eHuil 

0UCHKa CC'ICHHH HHTepeCYJOLUHX HaC DPO.UCCCOB BbiOOllHC

ua B .n:sa 3Tanals/. Ha nepBOM 3Tane paccMaTpa:saeTcJinpo

xo>K,neH8e HYKllOHa CKB03b JI,npo 8 Bbi'I8CllJIIOTCJI BCpOJITHOCT8 

pO>K,nCH8JI r8nepOHOB B DOCne,noBaTCllbHbiX CTOnKHOBCH8JIX 

NN. llony'leHHble BepoJITHOCT8 .nanee 8CDOllb3YJOTCJI .nn.11 

6onee cn~~ro cnyqaJI npoxo>K,neH8JI .11,npa CKB03b .11,npo. 

1. PaccMoTp8M npoxo>K,neHHe uyKnoua CKB03b JI,npo A • 
Ecn8 HYKllOH penJIT8BHCTCK8H, 'ITO Beer~ 8MCCT MCCTO Op8 

8MDYllhCe B HCCKOllbKO F3B/c, TO YCJIOB8JI ,nJIJI 8MDYJibCHOrO 

Op86JI8>KCH8JI BbiOOJIHCHbl, 8 MO>KHO Bbi'I8CJI8Tb BepOJITHOCTb 

po>K,neH8JI ranepoHoB B nocne.no:saTenLHbiX NN -cTOnKHOBe

H8JIX. 

llp8 pa,n8yce JI,npa R eM nnOTHOCTH HYKJIOHOB B H,npe A , 
paBHOH p CM -3 , cpe,nuee '18CJIO CTOnKHOBCH8H, Bbl3biBae

MOe HyKnOHOM, paBHO q = 2 RaT f . ,ll;nJI nerK8X JI,nep /.no 

paCCMOTpCHHOrO HaM8 yrnepo,na 
2C BKll10'18TCJibHO/ q -;:; 2, 

,nnJI 6onee TJI>Kenblx q = 4. Tor.na BepoJITHOCTb po>K,neH8JI 

A - r8DepoHa B n 83 q B03MO>KHbiX CTOnKHOBCH8H MO>KHO 

Bbi'I8Cll8Tb 83 3RKOHa liepuyJIJI8 

A 
p = 

n 

q! 

n!(q-n) 

NN NN 
a A ) n ( l- a ) ( q- n) 

NN NN ' 
aT aT 

)J;OM8H8PYIOI.UCH 3,necb 6y,neT 
A 

:f I , T .K. ,na.>Ke BCpOJITHOCTb 

NN 

np8 HYKJIOTPOHHbiX 3Hepr8JIX a A 
NN 

aT 

= 3.10-2 HMeJI mA • J I 

MO>KHO OlleH8Tb BepoJITHOCTb po>K,neHHJI A - r8nepouoB N 
uyKnoHaM8 83 B uyKnouoB uaneTaiOI.Uero JI,npa B . 

2. liy,neM C'I8TaTb, 'ITO 6aM6ap,napylOI.Uee JI,npo B cocTo-

8T 83 B ue3aB8C8MbiX HYKJI080B, neTJII.UBX c o.nuoB: 8 TOH >Ke 

CKOpOCTbiO. HCKOMRJI Bepo.IITHOCTb Bblpa38TCJI KRK 

A B' PN = . A N N!(B -N)!(PI) (l-P1~(B-N~ 

llp8MeM 3a noJIHoe ceqeu8e B3a8Mo,neB:cTB8JI np8 npoxo>K,D;e

H88 JI,npa CKB03b JI,npo A reOMeTp8'ICCKOe CC'ICH8C JI,npa-M8-
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-A 
weHH a c , T.e. JI,D,pa c 6onLWHM aTOMHLIM 'IBcnoM. H3 nBTepa-
TYPLI BJsecTHO, 'ITO npaMepuo X = o, 1 OT nonuoro ce'leHBJI 
H.D.eT ua o6pa3osauue KOMnayu,D,-JI,D,pa. Tor,D,a ,D,nJI ce'leHBJI 
o6pa3oBaHHJI rtmepcllparMenTa B csepxcTpauuoro JI,D,pa- MB
weHB nony'IBM BLipa)l(eHBe 

NA 
aSSN 

A fl A 
aG N 

X 

2N 

MHO)I(BTenL 2 -N y'IB-TbiBaeT o6paJosauue ,\ - runepouos nu6o 
s JI,D,pe B, na6o s JI,D,pe A. 

CooTBeTcTseuuo, ceqeuue o6pa3osaHBJI \ - runepouos, 
noKH,D,aiOI.QBX JI,D,po, pasuo: 

NA X A A 
a£ =(1--N-) aG PN. 

2! ' -

Ce'leHBJI PO*.D.eHBJI A- runepouos s CTonKuoseHBJIX paJnaq
HLIX JI,D,ep npB pc= 5,5 T:JB/H B 25 r.JB/H npBBe,D,eHLI B 
111a6A. 1-4. 

llonHLie ce'leHBJI CTonKHoBeHBJI JI,D,ep B H A;BKniD'IaiOUUie 
H npoueccLI npoXO)I(,D,eHHJI JI,D,pa B CKB03L JI,D,po A,MLI BLI'IBc
nJinH npB TIOMOI.QH cilopMynLI: 

BA 2 
aT =rr(RBt-HA) 

r,D,e Rn B R A - pa.IJ.BYCLI CTanKHBaiOIUBXCJI JI,D,ep. lionee 
TO'IHLie pac'leTLI /cM.,Hanp., 19 I I onpaB,D,LIBaiOT TaKoe 
npu6nB)I(eHBe. ConocTasneuue c 3KcnepBMeHTOM uawux pac
'leTos B03MO)I(H0 TIOKa TOnLKO ,IJ,llJI cnyqag CTOllKHOBeHBJI 
HyKnou- JI,IJ;po. TaK, pac'leTHoe ceqeuae PO*.D.eHBJI A- rune
pOHOB B CTOnKHOBeHBJIX P 12C paBHO 6,86 M6, B TO speMJI 
KaK 3KcnepaMeHT ,D,aeT /6,6 ± 1,6/ M6. )J,anee, nonuoe ceqe
HBe B3aBMO,D,eHCTBBJI p 12 C flO: paC'leTy paBHO 352 M6, 
Tor,D,a KaK 3KcnepBMeHT ,D,aeT 3Ha'leHHe /364 ± 15/ M6. Co
r nacue, KaK BB.D.BM, y ,D,osne TBOPBTenLuoe. B ma6A. 5 npuse-

v B·\ B 6 6 ,D,eHLI llOllHLie Ce'leHBJI B3aBMO,D,eBCTBBJI aT-. IIIQ A. ,D,aH 
npBMepHLIH paC'IeT BLIXO,D,OB pa3nB'IHLIX C06LITBH Ha O,D,BH 
Ka,D,p npu o6ny'leHBB 2-MeTposoii nponauosoii KauepLI JI,D,pauu 
OT npoTOHa ,D,O yrnepo,D,a. Pac'leT aencJI ,D,nJI sapBaHTa c ,D,By
MJI CTeKnaMB. 3dxiJeKTBBHOCTB perBCTpaUBB C06LITBH C O,D,HBM 
runepouoM TIPBHJITLI f 1 A = 0 ,BO,c .D.BYMJI runepoHaMB - E 

2
A = 0 ,60. 
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6 
(r~o) tt 't. 
6't" 40.000 
BIA 

' 2.IIO 
0'.4A ' f 4.2!0 

6'{" 0.!08 

~1' 0.251 

6JJ 3.!8" 
' 1o-3 

6~A 
f 

r.rr· 
10-2 

6'-'~ 
6 7.ro-5 

OS"A 
f 

~,s· 

6J 44.472 

6'~ 2.221 
(JT 
J~N 

O.III 

'H, 
.t.d, 

~He,~_ 

11c, 

12 

Ta<lJIH!ja 4 

&:C=5 •5 f3B/H C = 25 f3B/H 

"i:'J~ 
6 €Sf ""c"'~ 

" e~ 
A .tJ1 l;!t "- ~ ~~ /1 $ /-1. ,;lJf.,, C v,_,_ C: ~ c;. Xe.t~ <: 1??1 ~ u,,#_ 

317.000 

16.700 

68.200 

I. 750 

8.880 

O.II2 

7.430 

4.67" 
1o-2 

4.46" 
w-2 
1.40" 
10 - 4 

401.555 

18.609 

I.909 

d, 

140 

286 

392.000 

20.600 

89.500 

2.300 

II. 700 

0.148 

9.800 

6.16" 
10 - 2 

5.87" 
10-2 

1.84" 
10-4 

470.000 81.600 407.000 535.000 600.000 

24.75 4.300 21.400 28.200 31.600 

101.000 28.600 282.000 370.000 418.000 

2.590 0.735 7.250 9.500 10.700 

13.300 5.880 117.000 154.000 173.000 

0.168 7.45" 1.480 1.945 2.I90 
ro-2 

II.OOO I 0.850 32.600 43.000 48.400 

6.~. 

w-2 
6.60" 
ro-2 

2.07"1 
ro-4 

5.35" 0.205 0.271 0.304 
10-3 

8.23" 6.450 8.450 9.500 
10-2 

2.58" 2.02" 2.65" 2.98" 
10-4 10-2 ro-2 10-2 

503.059 595.000 II7.DI2 845.05 11I0.450 I248.900 

23.IIO 27.577 5.II5 30.355 39.943 44.824 

2.510 2.827 0.815 8.955 II.743 13.224 

Ta6JIH!ja 5 

6'1!.1!"'% (1(6 r,fA) L (l'fl) 

~H. 1'08 ac ,~ ""'l;> .vr 
e,. J G e,.. t~l ~1. 

198 317 352 14II IBID 2020 

366 528 568 1820 2280 2510 

459 635 674 2020 2500 2740 

950 2460 2990 3200 

Ta6JIHua 6 

BHXO! HA I KA!P B 2 I ITPOITAHOBOn KAMEPE 

t =100 CIJ' ~~Jp:0.653 4~ ..0.8; t
44 

= 0.6; ~ - IWTGK 

pc 5.5 r3B/H pC = 25 f3B/H 

I CBO!lO,lHo CBII3. CBO!lO,lH. CBII3. 

J,;fQ NIA 2. n·10-2 2. 73"10-3 8.6·10-2 a. 7"10-3 
fC 

6.29"10-5 6.30"10-6 /'11/o 1.92"10-3 1.92"10-4 

N~4§ 
pc 

I> 1'1" 6.47"10-3 2.n·10-2 
I'P 

j·S f'I'A 2.08"10-2 2.n·10-3 &.14"10-2 8.19"10-3 

" 
't/C 

rf =!> 1'1/c 7.60"10-5 7 .64"10-6 1.27"10-3 1.26"10-4 

(l ' A 2.87"10-2 
1'1<11' 

;y:IA 
3.95"10-2 3.98"10-3 o.n6 1.12"10-2 

i=4 
H.c 

~~~ IY_:c 5.7o•1o-4 5. 71"10-5 ' 5.25"10-3 5.25"10-4 

N:c 3.65"10-6 3.54"10-7 1.10"10-4 1.10"10-5 

11/.=AJ 1'1'. 1.39"10-2 1.40"10-3 4.36"10-2 4.39"10-3 
~· #ef' 

,#_A 3.25·1o-5 3.26"!0-6 3.44·ro-4 3.46" ro-5 
NH~p 

tY~~ 6.65"10-2 6.65"10-3 0.134 1.34"10-2 

f=2,S N/1 3.39"10-3 3.40"10-4 2.30"10-2 2.3I"I0-3 

c 
Nfc 9.85"10-4 9.95"10-5 3.55"10-3 3.55·10-4 

N=M N,4A 2.2"10-5 2.2"!0-6 3.84·1o-4 3.84·ro-5 
t."C 

'J N.'A 1.a·10-2 1.82·!0-3 5.75·1o-2 5.80"10-3 
Cf' 

l'lc-; 4.2·1o-5 4.2 "1o-6 1.28"10-3 1.28"10-4 

-

13 



TaOJ!IIM 7 

B~XO! HA O!HH KAnP B Xe KAMEPE 

pc = 5,5 P3B/H pc ==25 P3B/H 

l CBOOOJ(H. CBJI3o CB000J(H. CBJI3o 

i J.= 1 
fA 

9.4. ·m-2 9.4"10-3 2.as·ro-2 

I ~ Nrxr. 0.288 

!'Itt { ~::(_ 6.41"10-4 6.55"10-5 6.72·10-2 6.73"10-3 

I • lA 

. J/"~s "ldJ(, 
0.142 1.43"10-2 0.414 4.14"10-2 

N= S 
~. 

Al:t. 1 .10·ro-3 1.10·10-4 1.33"10-2 1.33"10-3 

I j =49 
I~ 

2.4"10-2 5.72"10-2 N11u,. 0.242 0.567 
'lit 

6.67"10-4 5.3·ro-2 N.t.A 6.65"10-3 5.31"10-3 

I "'6/ g 
~~~. 

8.25"10-5 8.25"10-6 2.15"10-4 /'11{::, 2.15"10-3 

I j•4 
t'Y_ fA 0.427 4.3"10-3 0.548 5.52"10-2 
(ft 

1.87"10-2 c N~~ 4.50"10-2 4.52"10-3 0.186 
C.Kt 

N= '! Nc:: 2.87"10-3 2.9"10-4 3.80"10-2 3.82"10-3 

(, N"'-" 1,18"10-3 1.2"10-4 5.21"10-4 5.3·ro-4 
cxe 

3.62"1Q-5 J.62"10-5 5.2"10-4 5.2·10-5 
NcJ;" 

----

3arpy3m Ka,lpOB ~-KBaHTaKII He yqTeHa 

HuTeucuauocTb nyqKa pacc1.fHTbiB8.JUI, HCXO.D.JI H3 ypoa-
HJI nonuoii 3arpy3KH "'a· 3Be3.D. ua Ka.u.p. llepexo.u. ua o.u.uo 
CTeKnO llQBbiCHT BbiXO,IJ. Ha "' 40~. 

B •a6A. 7 .u.au npuMepuwii pac1.1eT awxo.u.oa peaKU;uii ua 
1 Ka,D.p ,D.nJI 55 CM KCeHOHOBOB KaMepbl nB3. llpH pacqeTe 
HHTeHCHBHOCTH He Y"'HTbiBanaCb 3arpy3Ka Ka,D.pOB OT KOHBep
CHH y· KBaHTOB H ,D.pyrHX 3neKTpoMarHHTHbiX nponecCOB. 
06e 3TH Ta6nunbl CBH,D.eTenbCTBYIOT 06 OCYIQeCTBHMOCTH 
npe,D.naraeMOB nporpaMMbl ua HMeiO&QeMCJI B nB3 o6opy.u.o
BaHHH. 

14 

B&reoo&r 

H3 ma6A. 1-4 cne.u.yeT, "'TO c pocTOM 3uepruu JI,D.pa B 
BbiXO.D. runepouoa pacTeT, npu1.1eM ce'leHHJI po)I(,IJ.eHHJI A - ru
nepouoa .u.n11 ueKoTopwx nponeccoa aenuKu }')Ke npu 
5.,5 r3B/H. Y"'HTbiBaJI, "'TO c pOCTOM 3Hepruu TPY.D.HOCTB c 
yCKOpeHHeM HHTeHCHBHbiX llY'fKOB T .II>KenbiX HOHOB 6biCTpO 
pacTyT, cne.IJ.yeT npa3Ha Tb, "'TO Bb16pauua.ll .u.n.11 npoeKTapye
MOrO HyKnOTpOHa 3HeprH.II 20-25 r3B/H OllTHManbHa no 
Kpaiiueii Mepe .u.n.11 paccMoTpeHHbiX Bblwe 3a.IJ.a'l. XenaTenbuo 
npH 3TOM HMeTb B03MO>KHOCTb yCKOp.IITb 6onee T.II:>Kenble 
aonbl npu uaa6onee BbiCOKHX HHTencuauocT.IIX. B 3TOM cnyqae 
noMHMO paccMoTpeuuoro Kpyra 3a.IJ.a'l MO>KHO ua.u.eJITbC.II 
Ha C03.IJ.aHHe runepOHHbiX RY'IKOB HH3KHX 3Hepraii:. 

ABTOpbl C'IHTaiOT CBOHM npH.IITHblM .IJ.OnroM Bblpa3HTb 
rny6oKyiO 6naro.u.apuocTb ~euy-Koppecnou.u.ellTy AH CCCP 
A.M.lian.IJ.HHY 3a nocTaHOBKY 3a,D.a'IH u o6c}')K.u.euus,B.H.<I>e
THcoay u A.H.ne6e.IJ.eay - 3a none3Hble 3aMe'laHH.II. 
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