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TipOUCCCbl, · HJBCCTHbiC' · IIPH · CTOIIKHOBCHllH 6biCTpbiX 'laCTHU 

C · .!l)l.paMH, H ·, MO)l.CIIH; npe)l.IIO)KCHHbiC )1.11.!1' HX OIIHCaHHH;- MO)KHO 

IIO)l.pa3)l.CIIHTb Ha'CIIC.II.YIOIUHC: xacKa)l.HbiH npOUCCC IIOCIIC)l.OBilTCIIb'

HbiX B3aHMO)l.CHCTBHH nepB.H'IHOH H BHOBb 'rt!HepHpOBaHHbiX .'laCTHU 

c OT.II.CIIbHbiMH HYkiiOHaMH .!!)l.pa,' ·KorepeHTHaJf' rimepaUHH 'laCTHU,. 

KBa3Hyrrpyroe: paCCCHHHC c'• B036y)l()l.CHHCM OT)l.CIIbHbiX ypoBHCH 

H.ll.pa npolleTaiomeii -.:iacTHueii', lfcnapelille qacTHU 1b Bo36y)K,tiennoro 

».npa. CymecTBYIOT TaK)Ke KoM6HnllpoBaHHLie M·o.ne11it_ ii: iiaHoo11ee 

pacrrpoctpanenaKacKa.nno -ncrrapHTCIIbHaH.· . . . . __ . .. ·. :a Hacrolimeii · J)a6o'ie· · Hccllc.nye'T.c»: Bhi3biaaeMLiii 6blcTpbiMH 

rrponiHaMii. rro.hiiLiii 'pacrr'a.n H.II.CP I g H ilr; B p~ 3YIIbTaTe KOTo'poro . 

BbinCTaeT no 40 3ap.!!)KCHHbiX ·qaCTHU /IIOMHMO pO)K)l.CHHbiX B CTOJIK~ 
HOBCHHH/, T .,e. H.II.PO pacna.naeTCH rrpeHMYIUCCTBCHHO H~ OT)l.CIIbHhiC. 

HYKIIOHbl. __ ,. -··- ·'· '· .,v 
Hccne.noBaHHH 3TH.X- c_TO_IIKHOBCHHH Jlll.!l rrpoTOHOB .c. HMIIYIIbCOM 

9,6 T::~B/c 6LinH na'lat·LI B pa6oTax I 1,2/B nacToBIUeM. coo6memtH 

npH~O.II.HJCH: Go11ee, n~.npo6Hbie pe 3YIIbTaTLI, rrolly'leHHb!e' npll ;noii 

.3HCprHH; OIIHCaHbl HCCIIC)l.OBaHHH; BbiiiOIIHCHHbiC IlpH.I{CIIOIIb30BaHHH 

IlpOTI)HOB c, oHMIIYIIbCOM. 69 r:m/c H. IlpOBO.II.HTC.!Ii.:COIIOCTaBIICHHC 

~~ 'L -~ .. · pe3yllbTaJOB •.. - -. 
.. :."; 

•' IIpoeei)euue~·3f<cnepuMeHma 
._: .• - --·~· .... ~~~:. :::;. _,.. ~· 1 ,.~-~ -·.: 

• 0611Y'ICHHC ciJoT03MYIIbCHH npOTOHaMH• C HMIIYIIbCOMi9,6 r3B/C 

npoH3BO)l.H,nOCii iRa BHyTpeHHCM'. rry'IKC, CHHxpoclJa30TpoHa .01-UIH. 

. Hcnollb39BaiiHCb •clJOT09MYIIbCHOHHhlC c11oH·- HMK<I>H .-P. ·:roiiiUHHOii 

450. MK,- CIIO)KCHHbiC B KaMepy' pa3MCpOM ,10xl0x4,5 CM·
3
.•; . 

-, • ):(11.11 · 1IIOHCKa; 3BC-3.11. • IIPOH3BO)l.HIIC.!I .)l.ByKpaTHblH -~.IIpOCMOTp 110 

IIIIOIUa)l.H. C yqeTOM-,fiOIIpaBOK~:Ha''IIPODYCK'•aBC3.11. c:_qHCIIOM IIY'ICH. 
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N 11 = 0; I, 'ITO no .z:taHHbiM I J/ "' I4o/o, o6~Qee KoimqecTBO 3Be3,z:t 
COCTaBJIHeT I900. ,[{anee OT6HpaJIHCb H HCCJie,z:tOBaJIHCb 3Be3,z:tbl 
c 'IHCJIOM nyqeii OT pacna.na H.z:tep N 11 ~ 28, KOTOpblx 6Lmo naii,neno 
43, CJie,z:tOBaTeJibHO, BepOHTHOCTb HX reHepaU:HH 2,25±0,40/o. 

06nyqenne ~OT03MYJibCHH npOTOHaMH C HMnyJibCOM 69 r3B/c 
npou3ao.nnnocb Ha ycKopnTene Mci>B3 ny'IKOM npoTonoa, BbiBe,nen
HbiM··.nn~paKunoHHbiM pacceHHHeM c yrnoBbiM pa36pocoM "' 10-Jpa
.nnan. IlpnMeCb ,npyrnx 'laCTHU B ny'IKe 6biJia MeHbWe Io/o. McnonL-
30Banncb CJIOH ~OT03MYJibCHH 1i p- 2 TOJIIQHHOH 600 MK, CJIO)KeHHbie 
B KaMepY. pa3MepoM I0x20x6 CM3 • fiOHCK 3Be3,z:t npOH3BO,z:tHJICH 
B,z:tOJib CJie,z:tOB nepBH'IHbiX npOTOHOB H Ha ,z:tJIHHe 367 MeTpOB 6biJIO 
Haii,z:teHO I040 3Be3,z:t, H3 KOTOpbiX 40 HMemi Nh~25, a 23-
N 11 ~28. Knaccn~HKaunH qacTHU: B 3Be3,nax aa s , g n b /penH
THBHCTCKHe, cepbie H qepHbie/ npOH3BO,l{HJiaCb C nOMO!QbiO U3Mepe • 
nnii OTHOCHTeJibHoii HOHH3aunn - J I J 

0 
, npn'leM 3a 3Tanon 6panocb 

/o "'IHCJIO cryCTKOB Ha . CJie,nax -nepBH'IHbiX npOTOHOB. rpaHHUa 
pa3,z:teJia Me)K,z:ty, s:_ H g. ·qapTHUaMH COOTBeTC.TBOBaJia 06bi'IHOMy 
KPHTepniO J I! 0 = I~4. Bee ('b " qacTHU:bi npocJie)KHBanucb ,no 
OCTaHOBKH H H3MepHJICH HX. npo6er, -Pa3,z:teJieHHe .3THx;. 'laCTHU no 
3apH.z:taM np,0~3BO,z:tHJIOCb BH3yaJibHO:. no TOJI.IUHHe CJie,z:ta, H3MeHeHHIO 
ee B KOHUe. CJie,na, pacceHHHIO H 'IHCJIY pa3pbiBOB B6JIH3H OC.TaHOBKH. 
C .z:tOCTaTO'IHOH _onpe.n;eneHHOCTbiO MO)KHO, 6biJIO pa3,z:teJIHTb 'laCTHU:bl 
c 3apH.z:taMn I, 2 HJIH. Z ~ 3. · 

ci>parMeHTbi Be 
8 

, Li 8 
H · B' 8 pa3JIHqa.Jincb no xapaKrepnoMy · 

pa.'crra,ny'aa . .z:t:Be a ~·,-IaCTHUbi H H3. 22 ~parMeHTOB 6LIJIO H.z:teHTnqiun;n-
poa~:ilo \ ,~. · · · • ·· · · '' · · · · " 

';B Ta6nnue :I·npnae,neHbi pe3yJILTaTbi. BepoHTHOCTH renepan:nn 
60JibWHX 3Be3,z:t nepeC'IHTaHbl H3 3KCnepHMeHTaJibHbiX 3Ha'leHHH 
c yqeToM ·Toro, 'ITO B3anMo.neiicTBHH c H.z:tpaMH Agn Br cocTaBJIHIOT 
0·,:74 OT BCeX. ,[{anee npHBe,z:teHbl cpe,z:tHHe "3HaqeHHH ,z:tJIH .'IHCJia 
'laCTHU • n s''• . n g ' N j, = n b ... 'n ~ H yrJibl () zh I. B KOHyce cpaCTBOPOM 
() 1f2 co,nep)KHTCH · nonoanna· · qacTHU/.' KaK BH.z:tHo · H3 Ta6JIHUbi, 

H3Menenue rpaHHUbi oT6opa oT N_ b ~ 25 .no N h: ·?:. 28 YMeHbWaeT 
"'Ha 40o/o 'IHCJiO 3B.e3,z:t H HeCYIQeCTBeHHO CKa3biBaeTCH Ha OCTaJib• 
HbiX XapaKTepHCTHKaX •. 

ConocTaBnenue ,z:taHHbiX .. Ta6JIHUbl ·L ,z:tJIH, 9,6 H 69 r3B/c 
noKa3biBaeT, 'ITO npH CTOJib CHJibHOM YBeJIH'leHHH 3HeprHH nepBH'l· 
HOrO npoTOHa · H3MeHHIOTCH · CYIQeCTBeHHO TOJibKO 'IHCJIO H :yrJibl 
.BbiJieTa s "'l!}.CTHU •. 06pa~QaeT Ha ce6H BHHMaHHe Maime yBeJIH'leHHe. 
<:ng>npH CHJibHOM · pocTe·<n s > H nocTOHHCTBO yrnoa. 01f2, g • -·: · 

Ha pncynKax 1,2 npuae,neHbi yrJIOBbie pacnpe,neneHHH cooT~ 
BeTCTBeHHO ,z:tJIH s; H · g ·· 'laCTHU; .. KOTOpbie noKa3biBaiOT . cornaclie 
C BbiBO,z:taMH, C,z:teJiaHHbiMH .'IJa OCHOBaHHH Ta6JIHUbl·l. · 

4· 

.14$~ 

10 

&0 

so 

4o 

30 

20 

10 

1 
L-1 

-. 6-9r:tftc 
--- 9,6mjc 

COS'f 

Pnc. 1. Yrnoaoe pacnpe,neneHHe JIHBHeBbiX 'qacTHU. 

8 Ta6JIHUe 2 npe,z:tcTaBJieHa COBOKYllHOCTb ,z:taHHbiX, OTHOCHIQHXCH 
K "b" · •taCTHUaM. Ka~ H3 nee cne,nyeT, <n,> npH 9,6 r3a/c na 

8,5±1,5 /'""1,5 pa3a/ 6onbwe.'leM npn 69 T3B/c,.n 8 ocnoanoM · 
'TO CBH3aHO C pa3JIH'IHeM B 'IHCJie O,z:tH03apH,z:tHbiX 'laCTHU• Hanpo
fHB, npn 69 r3a/c, cornacHo Ta6nnrie 1, g -qacTHU na 4 6om~.we; 
'ITO, O'leBH,!lHO, H npHBO.IlHT K yMeHbWeHHIO <n, >. 

B Ta6nnue 2 no ,naHHbiM · ee nepBbiX rpal}l, a TaK)Ke qncny 
g -qacTHU B Ta6nnue'-I npnae,nena oiJ;eHKa HH)I(Heii rpaHHUbi cyM
Mapiioro· 3apH,!la. 0Ha HBJIHeTcH' HH)KHeH UOTOMY, 'ITO ,z:tJIH 69 r3B/C 
3aPH.Il qaCTHU npH z :>. 3 B3HT paBHbiM 3·,: a ,z:tJI.H 9,6 r3B/C He 
onpe,neJIHJiaCb ,!lOJIH qaCTHU C z :> 2. ·BepOHTHOCTb'B3aHMO,!leHCTBHH 
npoionoB c · H.IlPOM Ag · cocTaBJIHeT 1,2 oT aepo.HTHOCTH B3aHMo
.neiicTBHH c Ji'.npoM Br H, cne.noaaTenbHO, cpe,nnnii JapH.n <:z> =41. 
ConocTaBnenne 3TOii aenH'IHHLI· c ouenKaMH HH)KH.eii rpaHHUbi 
JapH.z:ta a Ta6nmi.e 2 noKa3biBaeT na 'oiliocnieni.no m!6onLwoe 

pa3~H'IH~. 

5 



II· 

.Ng/. 

30 

20 

IS 

10 

5 

0 

r--1 
I I 
I 1 
I 1 

I 
I l__, 

I 
I 
I 

"--" 3 n 2n 
T. 1". 

'-

tfl 4fl' -Pai 
- 6!lr3!v'C 
--- 9,6 r3~/C 

Pnc,.2_. YrnoBoe-pacnpe,~~;eneHHe g ~liacTnu. 

llpoBe,ll;eM· ,I:IaJiee OUCiiKy 38.p.!i,ll;a Ha'· OCHOBe H3Bi!CTHhiX ,[laiiHbiX 
11 HeJ~OTOpbiX. :npe,~~;noJio)KeHIIii. · -B · pa6oTax I ~,5,6_/ noKa3alio,. liTO 
pacnpe,neJieHne BTOpHlJHbiX. liaCTIIU ·. llO 3apH,I:IaM npaKTIIliCCKII He 
3aBIICIIT OT MaCChi II 3HeprHII -.:nepBIIliHOH liaCTIIUbi, · eCJIJI OHa· 
~ 3 r3B. B pa6oTe hi ,naHbi OT.HOCIITCJibHbiC BepOHTIIOCri:I BbiJieTa 
qacTIIU .c z;::: 3, ua o_cHOBe KOTOPhiX nonyliiiM. < z>:= 3,5. B pa-
6ine /s/ .nna: : cTonKHoBeHIIii npoTcmoB ll: aHnirrpoTonoB' c :JHepr11eii 

·3,7 r::iB c :s.npaMII:. Ag II Br mii>e.neJICHbl a6coJIIDTHbie BbiXO,[Ihi 
H:ac_;11u B cpe.rineM Ha o.nny 3~e3.ny': · ·.z:lJIH ~ -:liacl-11u· <na>= 3, .. i4 
11 z,;::: 3,<n;z >; =0,81..EcTeCTBelruonpe.zi,nono)JmTL, liTO pacnpe~~-. 
JlCHIIe·no 3apH,ll;aM B 60Jibill!JX1 3BC,3,ll;aX OC,TaeTCH_~aKIIM )KC,H ,TOr,[la 
a6COJIIOTHbiH, -BbiXO,I:I-,. liaCTJIU' C, ,z ~ 2 B03p.acTaeT , Ha OTHOWCHIIe 
<Nb>u 6on~>wnx 3~e3,~~;ax K <N b ~ ; • .,J:!m~ .. ~'c:pe.nH:er~~; _:B3a~r.io,~~;eli
cTBua:. B :JTOM npe.nnoJIO)KCHIIH:, Mbi nonyliJIM _,coo-rHowenlle. ,li;JIH 

· oueHKII cpe,~~;nero 3apa:.na <z> u 6on~>wnx 3Be3.nax. · · · · 
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<Nb> 
<Nb > + _ [<na>+(<z>-l)<nz>J>] = <z>. /1/ 

<Nh > cp -

;IJO~CTaBJJJ!:.II B /1/ J!JlHBe~eHHLie 3HaqeHHJI <na > H <n z>fH H3 
Ta6JIHUhi 1 _~JIJI 69 r~n.,<:~h>= 30, a TaJ<?I<e no !laHHbiM/9r<NYcp 
= -14, n·oJiyqHM <z,> =:= 4L H3 conna~eHHJI 3TOH _BeJIHqHHbi c ee 
:o:>KH,llaeMi.IM-3naqenHeM cJie~yeT cnpase~JIHBocTb ·c~eJiannoro npe~
noJio:>KeHHJI o ·pacnpe,lle,nemiH B 6oJibUIHx-'3:Be:r.iiaX: qacTHil no 3ap.R
~aM, H To;r; cJie~onaTen~>·no, 4Ja1d·, qTo ocTaTKa .11~pa, necyiUero 
3HaqHTenbHLIH 3ap.ll.zi H Ma-cey, mrr. ~ ' " -- ' . 

· 3neprHB no36ym~eHHJI, neo6xo~HMa.ll Jin.11 BLIJieTa b _-qacTHU, · 
.. i . 

C yqeTOM 3HeprHH CBB3H HYKJIOHOB· H . TaK:>Ke npeBLIWeHHJI qHCJia 
·aeiiTpOHOB Ha~ npoTOHaMH B 1,3 pa3a'oueHHBaJiaCb no lli>H6JIH:>KeHHOH 
· 4Jop?dyJie · · ·- · 

E"" 2,3<np>(<Ep> + U)+<n"><Ea>. 

KaK BH~HO H3 Ta6JIHUbl 2, OHa CYJUeCTBeHHO 60JibWe ~JIJI npOTOHOB 
c HMnyJibCOM 9,6 r3s/c, qTo CBB3aHo c 60JibWHM qHCJIOM b -qacTHU. 

Jl1o 

28 
26 
24 
22 
20 
II 

16 
14 
12 

10 

I 
& 

4r -, I- ·.-. 

% 
.01 I I 1 ! I I 1 ::J"':"';-3 = 5.,, 

10 _ 20 !0 40 .. SO Me e, • 

PHc~ 3. 

---· .--69 r3~c ; :~· 
--:-- 9,6~&/t .. 

Pacnpe~eJieHHe Me~JieHHbiX npoi-onos 'no :meprH.IIM. 
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llepeii,lleM K :mepreTHqecKOMY H yrJIOBOMY pacnpe~eJieHmo 
qacTHU. Ha pHcynKe 3 noKa3ano · pacnpe~eJieHHe no 3HeprHH 
O~H03apB~HLIX qaCTHU B npe~nOJio:>KeHHH, qTo BCe OHH npOTOHbl. 
06pamaeT na ce6B BHHMaHHe 6oJIJ:.WaJI ~oJIJI npoTonos c. MaJioii 
3HeprHeii H CHJibHoe ee yseJIHqenHe npH nepexo~e oT 9,6 K 69r3s/c. 
B HHTepBaJie 3HeprHH 0+4 M3B ~JIB 69 r3n/c <Ep> =1 ,96. EC::JIH 
,Ke npe~nOJIO:lKHTb, qTO 3TO ~CHTpOHLI, TO HX cpe~HJIJI 3HeprHB 
<Ed -=2,43 H B COOTBeTCTBHH c· H3BCCTHbiMH 4JopMyJiaMH YBCJIHqH-_ 
naeTc.ll TPY~HOCTb B o6~BcHeHHH npoxo:lK,lleHHJI HX qepe3 noT~H-
UHaJibHLiii 6apbep B~pa. · 

Ha pHcynKe 4 noKa3ano yrJiosoe pacnpe~eJieHHe npoTonos. 
Ko34JlPHUHeHT anH3oTponHH~scex npoTonos k·= ~.3±0,1, a ~JIB Hx 
qacTH a HHTepsaJie 3HeprHH 0+4 M3B k = 1,5±0,13. 

JfpfoJ 

II 

6 
4 
2 

Qi 

_.:_ 69- r36fc 
--- V,& r3&jc 

PHc. 4. YrJiosoe pacnpe~eJieHHe Me~JieHHbiX npoTonos. 

Ha pHCYHKe 5 noKa3aHo, _qTo ne na6JIIO~aeTCJI 3aBHCHMOCTH · 
cpe~neii 3HeprHH npoTOHOB OT yrJia HX BbiJieTa B Jia6opaTopnoii 

·cHCTeMe. 3TOT 4JaKT B cosoKynnocTH c MaJILIM K03lPlPHUHeHTOM 
aHH30TpOnHH _ H 60JibWOH -- ~OJieii _ npoTOHOB C_' HH3KOH 3HeprHeii-
yKa3biBaeT _ Ha-: TO, qTO qaCTHUbi; B OCHOBHOM, He BbiJieTaiOT H3 
B~pa HJIH ero OCKOJIKOB, HMeiOJUHX 3aMeTHbiH IIMnyJibC B HanpaB~ 
JieHHH nepBHqHoii qaCTHULI. .'; 

Ha pHcynKe 6 noKa3aHo yrJiosoe pacnpe~eJieiiHe a -qacTHU, 
a· na pHCYHKe 7 _~a no pacnpe~eJieHHe HX no. 3HeprHH. B OTJIHqHe 
OT npOTOHOB Ha6JIIO~aeTCB -·aeKOTOpbiH· ··po-eT· cpe~Heii 3HeprHH 
Q -qaCTHU/<?T _24 ~o 31 M3B/ npH yseJIHqeHHH ~MnY-iJbCa npoTOHOB. 

.- . "'; 
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0CT~HOBHMCH BHal.faJie Ha KpaTKOM HTOre nonyqe~IHbiX p~:J.ynh~ 
'. . -' ·• ., . . - ' •,, . '·' •'• 

TaTOB. . ... ,,. ·,;· , .,.. .,, 
BepoHTHOCTL reuepaunn .6onL.wHx ~3Be3.n, cpe,nHee ,qncno 3a

p.R)f(eHHLIX l.faCTHU H~ HX yrJIOBLie pacnpe,neJieHHH B 3THX 3Be3,nax 
qpaKTHl.feCKH ue H3~ell.RJOTC}I '/KpoMe S. -.l.faCTHU/ npH yaeJIHqeHHH 
HMn.ynLca IJepBnquoro npoToHa B HHTepB.ane 10-70 [':m/c~ · · 

P:!lcna.n H,D;eP. Ag:,n Br:. :B 6oJILmn:i · 3_Be3.r~ax }•P.onc·~?.n:U1<6e:J 
IIOHBJieHUH OCTaTOl.fHOro .R,npa C 3aMeTHOH ¥accoii.: , . . ... · . . :· 

Eanaiic·. ;lap.R~a . cornacyeTcx ~ ·· pacn.Pe.zi:eneii:HeM ~ qac~:Hu :no 
3ap.R.zia:M · 1,2 H.·.z > 3 auanorul.fiiLi:M .. "cpe.nHe:My B3aHMo~eiic'iBmo" .' 

. -. '' - _, ,. '• ' ',, . --- .· 
BepoHTHOCTL BLIJieTa npoTOJIOB· c Marroii 3Heprueii / < 2 M3B/ 

yBeJIHl.fHBaeTC.R npH pOCTe HMnyJibCa· OT 10 .IlO 70 f'3B/C. ~ 
: Han6onee HHTepeCHbiM' H CJIO)f(HbiM •B- CBeTe' 3THX $aKTOB 

HBJIHeTC.R BbiHCHeHHe MeXaHH3Ma B3aHMO,IleHCTBHH 6LICTpOH l.faCTHUbl 
c .. H,IlpOM;. npHBO.Il.RIUero. K er9 pacna,ny; B OCHOBHOM, ·Ha OT,IleJibHble 
HYKJIOHLI; · )J;nH •3Toro.uenecoo6pa3Ho:npoBeCTH BHal.faJie conoci'aB
JieH~e c. ocHOBHLIMH . .nanHLI~} ".cpe.nuero" 'B3aH:r.m.neiicT~~.R- ··~ 
~.npaMH ,4g H .Br~IIo,,,naHHbiM. , ;npH ,9,,6 r3B/C_.<Nb>=:10,2, :a npH 
69 r3B/c hi <N b> =. 14 .. Pacnpe.neneHHe,·no; 3apJI.naM;··cornac'iio 
MHOrHM .pa6oTaM, He. 3aBHCHT. OT, 3Hepr:im. nepBifliHOH l.faCTHUbl 
- ' '·' !', ' ~ .. .- ; ' . ! " .:- ,._-: - _i.l l • ',..._ ~ < .-. - ': d< -· • .: • • ,.,.., :i ~ i .' ...... .; . t ...... : • • - ' • • 

ll, 'nPIJHH¥a~ .~ro_,O.IlHHaKO!lbl.¥: c .. PAH~,e .. HCJ:!O!Ib~.o.n.aHHbiM,.H3 .pa~ . 
6oTLI /B/ no <IJopMyrre /1/, nonyl.fHM;,.l.fTO 3apH.n· n.r~pa ,yMeHLwaeT<:.R . . . . ~ . 

.·.U·· 
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Ha b.z = 15 npu 9,6 r:m/c H b.z = 19 npu 69 r:m/c. OneHHM 
,l{anee yMeHLWeHHe MaCChi H,llpa b.M , C'IHTaJI BCe g •qacTHllbl 
npoToHaMH. ITo ananoruu c 4JopMynoii /1/ /c yqeToM npeBLWieHHH 
B H,llpe HeiiTpOHOB Ha,l{ npOTOHaMH B 1 ,3 pa3a/ nony'IHM: 

b.M 9.6 = 32;. b.M 69 = ,pJ .* 

Cne,l{oBaTenLHO, .l{nH B3aHMO.I{eiicTBHH npoToHOB c HMnynLCOM 
69 r:m/c C Ag 3apH,Il OCTaTO'IHOrO H,l{pa = 28, a Macca."' 68, T.e •. 
HMeeT MeCTO 6onbWOe OTllH'IHe "cpe.I{Hero" B3aHMO,I{eHCTBHJI OT 
rronuoro pacna.l{a. B cooTBeTCTBHH c 3THM TPY.I{HO o~H,I{aTL, 'ITO 
nonHbiH pacna,l{, HBmiHCb KaK·6bi "XBOCTOM" B pacnpe,lleneHHH 
BCeX B3aHMO,I{eHCTBHH no 'IHCny BT.OpH'IHbiX 'laCTHll, MO~eT 6LITb 
onncaH HapH.LIY CO cpe,LIHIIM B3aHMO,I{eHCTBifeM. 

OcTa'uonHMCH .nanee ua cTa.nnHx B3a~Mo.neiicTBHH, B oT'nowennn 
KOTOpbiX MO~HO BbiCKa3aTbCH C ,I{OCTaTO'IHOH orrpe,l{eneHHOCTbiO. 
I13BeCTHO, .• 'ITO rnaBHbiM nponecCOM nepBH'IHOrO CTOllKHOBeHHJI 
6biCTpoif 'laCTHllbl C H,LipaMH HBllHeTCJI ee B3aHMO,LieHCTBHe C OT· 
,l{enLHbiM HyKnonoM H.npa . .LJ:anee oqenn.nuo, 'ITO reuepnponaHHbie 
aTopn'IHLie qacntllbl .no 'Bi.meTa H3 H.npa· 6y.l{yT B3aHMo.neiicTnonaTL 
C ero HYKllOHaMH O,LIHH pa3 HllH MHOroKpaTHO /KaCKa,l{j, B pe3YllbTa· 
Te qero H,LipO 6y.neT TepHTb, B OCHOBHOM, OT,LienbHbie HYKllOHbl 
I g - qacTHULI/. Hx qncno .non~Ho ynenn'IHBaTLCH c poe ToM qncna 
qacTHll, po~.neHHbiX B nepBH'IHOM aKTe * '!' CooTneTCTBeHHO 3TOMY 
C pOCTOM 3HeprHH ·. rrepBH'IHOrO npoTOHa Mbl H HMenH Ha OnbiTe 
yMeHLWeHHe b • qaCTHll, TaK KaK 'IHCllO HYKllOHOB B H,Lipe orpaHH'Ie· 
HO. PO~,LieHHe HOBbiX tJaCTHll, HX.CTOllKHOBeHHH C HYKllOHaMH·H· BbineT 
H3. R.iJ.pa .: eCTb nepBH'IHbiH nponecc no OTHOWeHHIO KO BCeMy, 'ITO 
npOHCXO,I{HT C_ H.LIPOM rrocne 3TOro. /3aMeTHM, 'ITO eCJ_IH HCKaTb 
o6bHcHeHHH nonnoro pacna.l{a H,l{ep ua ocuone TonLKo KacKa.nnoro 
nponecca, TO, cornacuo I 21. neo6xo.I{HMo y'IHTbiBaTb nepoRTHOCTH 
B3aHMO,LieHCTBHH qaCTHll. 3a rpaHHllaMH nepBOHa'lallbHOro· H,llpa 
npH HX pa3neTe • .LJ:eiiCTBHTellbHO, no Mepe yMeHbWeHHH :meprHH 
Bo3pacTaJOT ce'leHHH "P ,"' 500 M6 npli 20 M3B , a TaK KaK. 
'IHCllO 'laCTHU BenHKO, TO BepOHTHOCTH CTOllKHOBeHHll Ha paCCTOll" 
HHH "' 2 R 0 MoryT 6biTb 3Ha'IHTenLHbiMH/. 

rnaBHbiM, 'ITO Tpe6yeT o6bliCHeHHll B nonuoM pacna,l{e H,llep, 
JIBllJieTCJI MeXaHH3M HX B036y~.l{eHHJI H pacna.na HOMHMO BbineTa 
H3 Hero g ·qaCTHll, TaK .KaK ,3a . C'leT HX, C yqeTOM HeiiTpOHOB; 
'IHCllO HYKllOHOB. B H,Lipe ·/npH 69 r 3B/ c/ yMeHbWaeTCH TOllbKO Ha 
14.2,3 = 31; T.e. ""1/3. 

* B pa6oTe /11/c.nenan BbiBO.I{> 'ITO .nnH cpe.I{Hero B3aHMO.I{eiicTBHH 
17- ·Me30HOB 17-,2·. r3B/c c H,LipaMH Ag H Br .:'. z = 20; b.M = 45. 

** 0.1{H:at<:o· o6paTHM ·TaK~e nnnMinne na io, 'ITO, corimcuo /1 2< 
c O,I{HHM HYKllOHOM H,Lipa MO~eT'O.LIHOBpeMeHHO B3aHMO,I{eHCTBOBaTb 
HeCKOllbKO 6biCTpbiX BTOpH'IHbiX 'laCTI£ll. ' . 
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· .Ha OCHOBe ... KaCKa,I{HOJ:Q . MeXaHH3Ma · Tpy.I{HO .06bJICHHTb no· 
cTOHHCTBo Bepo.JITnocTu reue:Panun 6onLwnx. 3Be3.zi .npu yBennqeunu 
HMnynLca oT. 10.· .I{O: 70 ,:r:l~!~: n ·ocian~H~Ie . n.;.paMeTpbl n.Hx 
3Be3,1{ •. · .LJ:eiiCTBHTellbHO, 'IHCll_O , BCeX ., 'laC_THll, .reHepupyeMbiX ;; B 
e_N CTOllKHOBeHHHX, B03pacTae:r B,I{BOe /oT ,<n±> 74,5npn9,6r3B/C 
,1{0 .<n ±> = 9 npH 69 r3B/c/, yBemi'IHBaeTCH' Ta~e HX cpe,I{HJIJI 
:mepnfg, '{TO,, oqeBH.I{Hq, __ .I{O~HO npHBO,I{HTL 'K. pa3BHTHIO 6onee 
HHTeHCHBHoro KaCKa,l{a, H .B OTllH'IHe OT OnbiTa -YBellH'{HTL·BepOJIT~. 
HOCTb nOHBneHHJI 6onbWHX 3Be3,1{., ·,, . .,., .. , • 

OcTaHOBHMCJI .. Ha . MO,I{ellHX,. He pa3,1{eJIHIOillHX .. B() BpeMeHH 
CTa.nun B3aHMo.l{eiicTBHH. B /u/OTMeqaeTcH, '!To S)l(e. npu. :meprngx 
B036y~,I{8HHJI H,llpa "' 200 M3B COMHHT8llLHO npHM8H8HHe .CTaTHC· 
TH'{8CKHX MO.I{eneii/ HCnapeHHe/, -TaK: I<aK BpeMJI · ~H3HH CHCTeMi.I 
B. 3TOM cnyqae Mano ,l{llH pa3.1{eneHHJI B3-a_HM0,1{8HCTBHH.mi I<aCKa.I{HYJO 
H HcnapnTenLHYIO CTa,I{HJO. 

B pa6oTax /14. J5/ npe.l{no~eHa a3pbiBHaH MO,I{enL, B KoTopoii 
He paccMaTpHBaJOTCJI npoMe~yTO'{Hble 

pnTenLnoii MO.I{enn, a cooiH:owe:Hne:. · . 
COCTOJIHHH, KaK B·HCna· 

. 217 2' . '" 

p J -· i = -,;-- I M Jj I p j v . 
HCnOllb3YeTCJI .LillJI nepexo~a HenocpehcTB8HHo' B KOHe'IHOe CO.CTOJI• 
nne j H3 naqanLnoro J. Cornacuo Teopnu ct>ep.Mn, ~~ M Ji 12 3aMeHH: 

"··- ·- . _, . . .., . 
0 , .... ·. ' ·:· 

eTCH na (-.) , r .l{e 0 · 06beM B3aHMO.I{eHCTBHHj V. • HOpMHpYJO~H-H ' . v ' . . . . . ' ' . . .: .•. 
06beM, n • qucno .qacTHll B KOH8'{HOM COCTOJIHHH. 

B .,;o~emi KoniieKTHBiioro no36y~.l{enuH H.l{epiroii ':M~ Tepun 
6biCTpo'ii qacTBneu I I 61 noKanLHOe. B036y~.l{eHHe pacnpocipaH:seTCJI 
na MHorue .HyKnOHLI ncne',llcTBHe ux cnnLHoii CBH.3H B H,llpe~ .3i'o 
npuno,l{nT K noHnminnro ni:,llpo.rtiiii~MnqecKoft · y,daplioii :Bol!Iih! Ma:xa·, 
npH'IeM YCTaHonneHa CBJI3L :Me)K~y K~HTOB07MexaiJ.iqecf5HMJt'ypoB~ 
HHMH 3HeprHH H,llpa H KllaCCH'{8CKHMrH.I{pO,I{HHaMH'I8CKHM,I{BH)I(e· 
HHeM._ B pa6~Te/pf:na MO,I{enL npHMeHeHa ,l{llH 06bH(;H(;!HHJI Mexa-
HH3Ma 4JparMeHTallHH-~aCTHll C 3apH,IlaMH .Z 2::,~·, . ,; 

Mo~o npe,l{nO~TL TaK~e o6bHCHenue MexaHH3Ma B036~.1{eHHH 
H,llpa Ha. OCHOBe nponecca,KaK 6LI npo:ni:~OllOlfO?f<HOro K~repeHTHOH 
renepanuu, T.e. KOr.l{a- H,llpo·'He.:nonyiraei u~myni.c OT,I{aqu,.o~Ta
naHci> B OCHOBHOM COCTOJIHHH,.a,' HanpOTHB, B036y~,l{aeTC.llllCpBHq· 
HOH H po~eHIIbiMH.eiO qaCTHllaMH: .LJ:nHTCllbHOCTI, ,3Toro npoqe.cca 
O,I{HHaKOBa C BpeME:HeM Bbi.JieTa·reHepuponaHHbiX .. 'I~<fTHll :H B036y~:
.l{eiiHe H,llpa MO~O C'{HTaTb O,I{IIOCTa,I{HHIIbiM~ .. B :qaCTHOCTH; H:J.~. 
BeCTHO ./I 8, I 9~ '{TO npoHCXO~HT .. B036y,i<,l{eiJHe .OT,I{ellbiiLIX. YPOBHeii. 
.li.l{pa 6LICTpoii qacTnneii 6e3 re11epanuu ';JTOPH'IIILix qacTBI~;··.LJ:anee· 
B nO,I{TBep~,l{eiiHe UaWero .npe,l{n~o~eHHH MO~O 3aMeTHTb, '{TO 
cornacno TeopeT~qe CKOH cxeMe 2? .HPH xorepeiiTHOH reiiepanuu 
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rtpOHCXO.IJ.HT. ·cyMMHPOBaHHe ·6e3 riornoiUeliHJI ·napuHallbHLIX BOllH 

OT' B3allMO.IJ.eHCTBHH 6biCTpoii· tlil.CTHULI C Jiyi<:JIOHaMH .II.IJ.pa. ·Ha 
ManLix yrnax ·:iTo · .non)KHO' .na Tb ceqeHJie\ nponopuuoHanbHoe A·-': 
O.n.HaKo B • .neiicTBHTenbHOCTH c:J<P<PeKT nornomeHHH. napuuanbHbiX 

BOllH. oqelib cyiuecT:BeHeH,. TaK i<aK ·H3 '3KcnepHMeHTOB cne.nyeT', 

qTo'ceqeliHe ·"'A ;z/3. · · · ·· '·· ·· •:· • ···• · ·.·· .,._ 
-. :B·· ·3aKmoqeHHe oTMeTHM; qTO nepe.naqa 6McTpoii qacTuueii 

HyKnoHaM H.npa--c "yqe'roM g: -·qacTHU 3Hepruu; cymecT:BeHHO npe

Bblmawmeii BClO 3HeprHIO CBJI3H JI.IJ.pa H pat:mi.IJ. ero npeHMyiUeCTBeH• 

HO Ha OT,nenbHbie HYKllOHbl~ eCTb, HeCOMHCHHO, HHTepeCHOC JIBne

HHe, .•3acny)KHBawmee 6onee··"no.npo6Horo H3yqeHHH~ iie3aBHCHMO 

OT • TpaKTOBKH, KOTOpaH J MO)KCT· 6biTbe Jiami B HaCTOJIIUee BpeMJI. 

.• ABTOpbl pa.IJ.bl Bblpa3HTb 6naro.napHOCTE.' r.c.llia6paTOBOH 3a 

llOMOIUb' npH npoBe.IJ.eHHH' pa60Tbl: ' 
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