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K ~HTepnpeTa~~~ AaHHwx no MHo~ecT&eHHOCT~ 
a rny5oKoHeynpyr~x peaK~~Ax 

P7 - 12368 

y "KBaHTOB 

BwnonHeH aHan~3 xapaKTepHwx pesynbTaToB 3Kcnep~MeHTOB no ~aMe
peH~~ MHO~ecTBeHHOCT~ y ·KBaHTOB Mr a rny5oKOHeynpyr~x peaK~~Ax 
noA AeHCTB~eM TA~enwx ~OHOB. Ha ocHoBe 3Kcnep~MeHTanbHWX aaa~c~Moc
TeH My OT yrna BWneTa, K~HeT~4eCKOH 3Hepr~~ ~ aTOMHOrO HOMepa 
npOAYKTa nony4eHa o~eHKa nap~~anbHWX yrnoawx MOMeHTOB pasn~4HWX 

¢oPM perynApHoro apa~aTenbHoro AB~~eH~A ABOHHOH AAePHOH c~cTeMw. 

AnA o5oACHeH~A aen~4~H My .cooTBeTCTBY~~x H~3K03Hepr~4HOH 4aCT~ 

cneKTpa npOAYKTOB peaK~~H, He05XOA~MO npeAnOnaraTb, 4TO AnA C~nbHO" 
Ae~opM~poaaHHOH c~cTeMw 3Ha4~TenbHY~ ponb ~rpaeT aen~4~Ha co5cT&eH
HOro yrnoaoro MOMeHTa, np~o5peTaeMoro nPOAYKTaM~ peaK~~~ a pesynb
TaTe paapwaa 3TOH C~CTeMW A05aB04HO K MOMeHTy, CBA3aHHOMY C pery· 
nApHWM apa~aTenbHWM AB~~eH~eM. 

Pa5oTa awnonHeHa a na5opaTop~~ AAePHWX peaK~~H OH~H. 

npenpHHT 05t.8l1HHeHHoro KHCTHTYT8 Sl.llepHblX HCCn8l10B8HHA • .Qy5H8 1979 

Karamian S.A. P7 - 12368 

On the Interpretation of Data on y -Ray Multiplicity 
in Deep-Inelastic Reactions 

The analysis of characteristic results of experiments on 
measuring the y -ray multiplicity in deep-inelastic reactions, indu
ced by heavy ions, is performed. On the basis of experimental de
pendences Mv on an exit angle, kinetic energy and atomic number 
of product,' the partial angular momenta of different forms of the 
regular rotational motion are estimated for double nuclear system. 
In order to explain My values, related to low energy part of the 
product spectrum, an assumption was made that a valuable contribu
tion of the angular momentum, transferred to reaction products as 
a result of the system scission, additionally to a momentum con
nected with the regu~ar rotational motion, for the case of strongly 
deformed system. 

The investigation has been performed at the Laboratory of 
Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

1. BBB,l!BHHB 

B nocne,II.HBe ro,11.w .II.OCTBrHyT 3Ha'IBTem.uwA nporpecc B ac

cne,II.OBaHBB 3neKTpOMarHBTHOrO B3ny'leHBll UPO.II.YKTOB ll,ll.epHWX 

peaKUBH C TlllKenwMB BOHaMB. llo,11.p06HO B3y'leHO y ·a3ny'leHBe, 

conposolK,II.aiOIJlee pacna.11. cocTasnwx ll.ll.ep. llonyqeuw ,ll.anuwe o 

MHOlKeCTBeHHOCTB y·KBaBTOB, B3nyqaeMWX npO,II.YJC'CaMB rny60JCOHe· 

ynpyrax peaJCuaA nepe,ll.a'IB uyJCnOHOB. 3ToT uoswl wexaHB3M peaJC

llHB, 3JCcnepaweuTam.uo o6ocnosaunwA B pa6oTax1 1fo GanawaeT npo

MelKyTo'IHoe nonolKeaae :welK.II.Y peaJCJlBliMB o6pa3oBaHBll cocTaBHoro 

li.IJ.pa a npliMWMB Jl,ll.epnwMB B3aBMO.II.elcTBBJIMB. H3wepeuaJI 3Hep

reTB'IeCJCax cneKTpOB B yrnoswx pacnpe,ll.enenBA npO.IJ.YKTOB rny6o

JCoBeynpyrax peaJCJlBH U03BOnBnB C,ll.enan, BWBO.II. 0 TOM, 'ITO B 3TBX 

peaKJlBJIX npoBCXO,II.BT o6pa30BaHBe ,II.BOHHOH Jl,ll.epHOH CBCTeMW. 

fipB 3TOM B3aBMO,II.eHCTBYIOIJlBe Jl,ll.pa He TepJIIOT nonHOCTblO CBOIO 

BH,II.BBB,II.yanbHOCTb, O,II.HaKO B3aBMO,II.eHCTBYIOT ,II.OCTaTO'IHO TeCHO, 

TalC 'ITO OCYIJleCTBnJieTCll npaiCTB'IeCJCH nonnwl nepeXO,II. JCHHeTB'IeC • 

JCOH 3HeprBB B3aBMO,II.eHCTBBJI B 3HeprBIO B036y)I(.IJ.eHBJI npo,ll.yKTOB. 

Pa3Ban ,II.BOHHOH Jl,ll.epHOH CBCTeMW npoBCXO,II.BT UO,II. ,ll.eHCTBBeM 

KynoHOBCKBX a ueuTpo6elKBWX can, npa'leM cacTeMy nepe,11. pa3pw

BOM MOlKBO B HeKOTOpOM npa6nBlKeHBB C'IBTaTb JCBa3BCTa)lBOHap

HOH. 

Qenb pa60TW COCTOBT B BWJICHeHBB B03MOlKHOCTB nony'leHBJI 

,II.OUOnHBTenbHOH ~B3H'IeCJCOH BH~OpMaUBB 0 MeXaHB3Me rny60KO· 

HeynpyrBX peaJC)lBB B3 3KCnep&MeHTanbHWX ,ll.aHHWX 0 MHOlKeCTBeH· 

HOCTB y • nyqel npo,II.YKTOB 3TH X peaKUBB. 
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II. OCHOBHIJE HPE,lUIOJIO)I(EHHH 

Toqawe cae~eaas o xapaxTepe ~BH*eaas B3aavo~elcTBYID~x 
I~ep B 0 fllopMe ~BOIBOI I~epaol CBCTeMW B 3&BBCBMOCTB OT 

BpeMeBB OTCYTCTBYJOT. He BW3WBaeT COMBeBBI, O~B&XO, fllaxT 

B3&BMO~eiCTBBI ~BYX JleBTpOB M&CCW B 3&pi~a B 3TBX pe&XIlBIX. 

ll03TOMy 3& OCBOBY 6y~eT npBBITO paCCMOTpeaae MeXaBBXB B3&BMO· 

~eiCTBBI ~BYX conpaxacaiD~XCI TeJJ. B xaqeCTBe BCXO~BOI fllopMW 

B3&BMO~eiCTBYJO~X I~ep npBMeM fllopMy ~BYX conpaxacaiD~XCI 
mapoa. ,!VII Taxol CBCTeMW MO)I(BO BW~eJJBTb, CJJe~ysf2/,TpB BB~a 
~BBlKeaas: cxoJJJ.lKeaae, xaqeaae a apaiQeaae xax nenoro. Ecna 

CnBB CBCTeMW L nepneB~BXYJJipea OCR CBMMeTpBB CBCTeMW, TO 

nocne ee pa3pWBa qacTb yrm)aoro voveaTa L\L nepexo~BT a co6-

CTBeaawA CnBH npo~yXTOB pe&XIlBB. ECJJB BMeeT MeCTO CJJBnaaae 

wapoa a apaiQeaae cacTevw xax nenoro, To OTHoweaae L\L/L paaao 
/cv. TaxlKe 12,3/ /: 

5/a 
L\L 2 (1 + a ) ( 1 + a ) 

-r:--- 5 -;-cr~a ) 2 + 2 (1 +a ) ( 1 + a 5~-· 
5 

A2 

/1/ 

r~e a = -Al - OTHoweaae wacc npo~yXTOB peaxnaa, A 
1 
> A 

2
• 

OcTaJJJ.HaJI qacTb . (L - L\L) yrnoaoro vow eaT a nepexo~BT a oT

aocaTeJJbBOe ~BBlKeaae. B Tow cnyqae, ecna aweeT wecTo xaqeaae 

mapoB no noaepXHOCTB ~pyr ~pyra, TO nOJJHWI YOY:eHT XOJJBqecTBa 

~BBlKeHBJI CXJJ&~WB&eTCI B3 YOY:eHTa op6BT&JlbHOrO ~BBlKeHBJI 

a co6cTaeaao xaqeaas xalK,Aoro B3 wapoa. llpu paaawx pa~aycax 

B YOY:eHTaX BHepJlBB W&pOB op6BT&JlbHOe ~BBlKeHBe OTCYTCTByeT 

B nOJJHWI YOYeHT paBeH HYJJID, T.X. YOYeHTWWapoapaBHW B npOTB· 

aonoJJO)I(BW no 3Haxy. O~aaxo cyiQeCTBeHHaJI .AJJI YHOlKecTaeaaocTa 

y -nyqel aenaqaaa jl\L1 j + jl\L 2 I He paaaa HYJJID npa JJID6ow a: 

jl\L 1J + jl\L2J 

L 
~- __ c:!~-~!-~~l _____ _ 
5 (l+a 1~ )(a 1~ -a 5~ ) /2/ 

~opwyna /2/ nonyqeaa B3 ycnoaaA, xapaxTepB3YIDIIlBX xaqeaae 
6e3 npocxaJJb3waaaas: 

4 

R1 

R1+R2 r 1 2 
/3/ 

I -+ -+ -+ 

J 1°1 =-J2<0 2+ (L) ), l 
V +V ,.,y , 

r.Ae (L) - yrnoBai cxopocTb op6BTaJJbBoro spaiQeHBI, R1 
B R

2 
• p&.ABYCW I~ep, J 1 B J 2- BX YOY:eBTW BBepJlBB OTBO" 

CBTeJJbBO co6CTBeBBWX JleBTpOB, {l 1 B 0 2 • yrJJOBWe CXOpOCTB 

apaiJleBBI 6e3 Y'feTa op6aTanJ.aoA yrnosol -cxopocTB, , v 1 a v 2 -

JJHaeABwe cxopocTB nosepxaocTB wapos B Toqxe conpaxocat~aeaas, 

V r • OTBOCBTeJJbB&I JJHBelaai CXOpOCTb nepeweiJleBBI JleBTpOB 

wapos. EcJJH wapw cxOJJb3IT no nosepxao~TB ~pyr ~pyra, T o secb 

yrnosoA woweBT npa pa3pwse cacTeww nepexo~BT B OTBOC&Tem.

aoe ~BH*eBBe npB yCJJOBBB, qTO pa3pWB eCTb YaJJOe B03Y:YIJleHBe. 

EcJJH npe~cTaBBTb pa3pWB xax no6oaoe cTonxaoaeaae c lKeCTXoA 

CTyneBbiD, TO .AJJJI CJJY'I&JI CXOJJJ.lKeBBJI 

AL 16 

L 5 

a 2/3 'c 1 +a) 
g-;:---. 

( 1 +a 5/3) (1 +a 1/s)2+ -- a2/3(1+a) 
5 

/4/ 

MoliCBo .AYY&TJ., 'ITO peanJ.awA xapaxTep ~aH*eHBJI B3aawo~elcTBYJO" 
JllBX •~ep BXJJID'IaeT cynepno3BilBID scex nepeqacneBBwx fllopw 

peryn•paoro .ABBliCeBBJI npa BaJJB'IBB aexoToporo nepepacnpe~eneaa• 

c Te'leaaew speweaa napnaanJ.aoro woweaTa o~aoA &3 fllopw 

~BaliCeaa• B napnaanJ.awe woweaTw ~pyrax fllopw. KoaxpeTaee, 

MOliCBO C 60JJbWOI CTeneHJ.ID ~OCTOBepBOCTB npe~nonar&Tb, 'ITO 

B B&'laJJJ.HWI YOY:eBT B3&BYO~etiCTBBJI e.ABBCTBeHHWY BB~OM ~BB" 

liCeBBJI JIBJJJieTCJI cxoJJJ.liCeaae, yrnoaoA woweaT xoToporo 3& cqeT 

~elcTBBJI CBJJ TpeBBJI nepe~aeTcJI B napnaanJ.awe woweaTw xa'leHBJI 

B Bp&llleBBJI CBCTeYW X&IC JleJJoro. 3TH BB,AW ~BH*eBBJI, oqea~BO, 

CT&BOBJITCJI .AOWBBBpYJOIIliiYB C Te'leBBeY BpeweBB B3&BYO~etiCTBBJI. 
EcJJH nyTew aaana3a 3JCcnepaweaTaJJbBWX ~aaawx salTa 3aaaca

wocTJ. OT BpeY:eBB D&pJlHaJJbBWX yrJJOBWX YOY:eHTOB p&3JJB'IBWX 

fllopM .ABH*eBBI, TO Y:OliCBO 6wno 6W cq&T&TJ. 3&~&'1y DOBBM&HBJI 

wexaaa3wa nponecca 'I&CTB'IHO peweaaol. B nponecce pa3BBTBJI 

.ABOIBoA ·~epaoA cacTeww oaa npao6peTaeT 3HaqaTeJJbHYJO ~efllop
waJlBID. B pa6oTe I 4/ BW'IBCJJeaa cTeneaJ. ~efllopwanaa npo~YJCTOB 
peaJCilBB, COOTBeTCTBYJ()JQ&JI p&3JJB'IBWY Y'f&CTX&Y 3XCDep&YeBTaJJb" 

aoro cnexTpa JCBBeTaqecJCoA 3BeprBB. Taxaw o6pa3ow, ~efllopwana• 
5 



CBCTeMW DOJIY'IRJJa XOJIR'IeCTBeHHYIO xapaxTepRCTRXy. HaxoHeQ, 

B CRCTeMe, BepOJITHO, 6y~yT B036ylK~eHW XOJJe6aTeJJLHWe MO~W, 

DOJJy'leHRe HH~OpMai(RR 06 3TOA CTOpOHe Dpouecca JIBJJJleTCJI DOXa 

ae• peweaaoA 3a~a'leA. 

III. PE3YJlhTATJJ 

PaccwoTpRM TenepL aexoTopwe xapaxTepawe 3Xcnep&MeHTanL

Hwe ~aHHWe DO MHOlKeCTBeHHOCTR y ·nyqeji B rny60XOHeynpyr&X 

CTOJJXHOBeHRJIX, Ha Dp&Mepe XOTOPWX BWJICHRM B03M0lKBOCTL DOJJy· 

'leHRJI CBe~eHRA 0 MeXaHR3Me Dpouecca. B pa6on/5/~JIJI CTOJIXHOBe· 

HRJI SG Kr + l20g0 R3y'leHa ~YHXQRJI MHOlKeCTBeHHOCTR y • JJy'leA 

B 3aBHCRMOCTR OT yrna BWJJeTa DpO~YXTa • My (e) npR R3MeHeHRH 

BeJJR'IRHW DOTepR XRHeTR'IeCXOA 3Hepr&B 'laCTBQW, T.e. DpR H3Me· 

HeHHR CTeneHR HeynpyrOCTR DPOQecca. 0Xa3aJJOCL, 'ITO ~JIJI XBa3R· 

ynpyrRX CTOJJXHOBeHBA My (e) B03pacTaeT C yBeJJR'IeHReM e, 
'leMy cooTBeTCTByeT yseJJ&'IeHBe nepe~a'IH yrnosoro MOMeHTa 

B C06CTBeHHWA MOMeHT DpO~YXTOB peaXQRR C yMeHLWeHReM Dp&· 

QeJJLHOro napaMeTpa. ~Jl CTOJIXHOBeHRA C yMepeHHOA DOTepeA 

XBHeTR'IecxoA 3Hepr&R My (0) yweaLmaeTCJI c ysen&'leH&eM yrna 

BwneTa npo~yxTa. B npe~nonolKeHRB TaxoA liCe, xax B cnyqae . 

pacCeJIHRJI, CBJ13R Me>KJJ;y yrJJOM e R DpRQeJJLHWM napaMeTpOM 

BO BXOMOM XaHaJJe yMeHLWeH&e M yee) MOlKBO DOHBMaTL XaX 

xoppenJIQRIO co6cTseaaoro yrnosoro woweHTa npo~yxToB c sxo~

HWM yrnOBWM MOMeHTOM. llpR 60JJLWOA DOTepe XBHeTR'IeCXOA 

3HeprHR My(e) cna6o 3aBBCBT OT yrna e, 'leMy OTBe'laeT, BepOJIT• 

HO, 3aXBaT 'laCTRQW Ha ~JIRTeJJLHWA 0Tpe30X BpeMeHR C pa3BaJJOM 

c&cTeMw nocne_ nosopoTa aa ~OCTaTO'IHO 6onLmoA yron. H3 3xcne

PRMeHTaJJLHWX ~aHHWX BR~HO, 'ITO B 06Cy>KJJ;aeMWX peaXQRJIX C 

pOCTOM CTeneHR HeynpyrOCTB nponecca TepJleTCJI OM03Ha'IHaJI 

CBJ13L Me>KJJ;y yrJJOBWM MOMeHTOM 'laCTRQW BO BXO~HOM XaHaJJe R 

yrnow: swneTa npo~yxTa peaxuaa. He JIBJJJleTCJI o~H03Ha'IHO onpe

~eneHHWM ~aliCe HanpaBJJeHRe OTXJIOHeHRJI TpaeXTOpRR, COOTBeT· 

CTBYJOJQee DOJIOlKBTeJJLHWM BJIR OTpBQaTeJJLHWM yrnaM. llpR 3TOM 

sps~ na uenecoo6pa3HWM ssnseTCJI npe~nonoliCeaae, c~enaaaoe 

B/5< 0 HaJJR'IRR XOppeJJJIQRR Me>KJJ;y BXO~HWM yrnOBWM MOMeHTOM 

R x&HeTB'IecxoA 3HepraeA npo~yxTOB - TKE. Tew: 6onee TPY~Ho 

OlKB~aTL HaJJB'IRJI TaxoA xoppeJJJIUBR nocne RHTerpaposaHRJI 3Ha-

6 

'leHRA MyC 'IKE) no yrny. KoppeJJJIQBJI Me>KJJ;y TKE B speweaew 

B3aRMO~eACTBBJI 6onee eCTeCTBeHHa, TaX XaX 60JJLWeMy BpeMeHB 

~BBlKeHRJI COOTBeTCTByeT 60JJLmee TOpMOlKeHRe OTHOCRTeJJLHOA 

cxopocTH cxonLlKeHRJI npo~yxToB peaxnaa. Taxa• xoppeJJJIQBJI npa

HRMaJJacL, HaDpRMep, DpR DOJJy'leHRR X034MI»RQReHTOB TpeHRJI DyTeM 

. aaaJJB3a cnexTpoB npo~yXTOB rny6oxoaeynpyrax np~neccos 161• 

Ha puc. 1 noxa3aHa R3MepeHHaJI ~JJJI peaxnaa 86Kr + 107,109Ag 

/EL=618 M3Bjhl 3aBRCRMOCTL cpeMeA MHOlKecTBeHHOCTR y 

ny'leA OT TKE. ~JJJI xsa3BynpyroA 'laCTR /waxc&MaJJLHwe 3H41fe· 

HRJI TKE/My aesenaxo, o~aaxo pe3xo Bo3pacTaeT c yMeHLmeaaew 

TKE. 3TO MOlKBO DOHRMaTL xax DOTepiO. XRHeTR'IecxoA 3HeprRR 

CXOJILlKeHRJI 3a C'leT TpeHRJI R OMOBpeMeHHOe B03pacTaHRe nap· 

Mr 
30 

I 

I 
2[) 

I 

fO ~ 

t ( KJ-ZZ C) 20 10 5 0 

+++++++++ 

86 
618/'138 Kr 

Z=Xl-J9 
UlKJ9~ 

150 
L 

(h) 

(00 

50 

0 /, 0 w 200 300 Ji'(£(1138} 
Puc .1. 3a6UCUMOCIII> MHOJICeCII6eHHOCIIU y • K6QHII06 011 nOIIHOU KU· 

HeiiU'IecKoil 3Hepzuu npo~yKIIoe TKE, U3MepeHHaJI e pa6o11ehl. 

3aeucuMOCIIU 011 TKE napfiUOIII>HI>IX YZII061>1X MOMeHII06 c11unaHUJ1 

( ) U CKOIII>JICeHUJI ( - - - - - - ) , no.lly'leHHI>Ie nylleM 

QHQ/IU3a 3KCnepUMeHIIQ/II>HI>IX ~OHHI>IX. 
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nuanJ.uoro MOMeHTa enunauu•. Hexo,A.a H3 Benuquuw MY, nony'IHM 

eyMMapuwA enHH npo,AyXTOB peatcllHH t\L no 06hi'IHO npHH.KTOH 

tllopMyne/5/ L\L = 2 ( MY- 5) , a JaTeM e aenonJ.JoBau&eM tllopMy· 

nw /1/ uaA.AeM napnaanJ.uwA MOMeHT enunaua.a L cnHn. B JaBaea

MOeTH OT TKE /eM. puc. 1/. 3,AeeJ. npe.IUionaraeM, 'ITO paJpwB 

.aBn.aeTe.a ManwM B03MYIIleHHeM, a Btcna.A xa'leHHll paBeu uymo. 

BenH'IHHa LeJmn. ,AOeT&raeT Maxe&MyMa B TO'IKe, r,Ae Maxea· 

Man~»HO JHa'leuae MY' npa 3TOM, BepOliTHO, npoaexo.AHT nonuall 

noTep.a KHHeTH'IeexoA 3HeprHH exonJ.>KeHHJI H L CKOnh>K. =0. TaKHM 

o6pa30M onpe,Aen.aeM epe.AHHA nonuwii yrnoBoA MOMeuT ua BXO.Ae 

L ~" ( L cnHn.) MaKe, H napnaanJ.HhiB MOMeHT exonJ.>KeHHll B 

JaB&eHMOeTH OT TKE L cKonh>K. ' =L-L cn11n., 'ITO H noxaJauo 

ua puc. 1. C uenonJ.JOBauueM KOJ~unueuTa TaureunuanJ.uoro 

Tpeuull C tt, nonyqeuuoro B pa6oTe/6 , ueTPY.AHO nepeATH OT noTe· 

pH KHHeTH'IeeKOH 3HeprHH K BpeMeHH >KH3HH eHeTeMW, OTeiO,Aa 

uaA,Aeua wxana BpeMeuu, noxaJauua• ua puc. 1. TaKHM o6pa30M, 

Ha OeHOBe BenH'IHH My nony'leHa 3aBHeHMOCTh OT noTe pH KHHeTH • 

'leeKOH 3HeprHH H OT BpeMeHH B3aHMO,AeiieTBHll napnuanJ.HhiX 

MOMeHTOB L cmm. H L CKonh>K. , a Tax>Ke 3Ha'leuue cpe,Auero 
nonuoro yrnoBoro MOMeuTa ua BXO.Ae - L. HMeeTell B03MO>KHOeTJ. 

npoBepHTh npaBHnJ.uoeTJ. onpe,AeneHHll L nyTeM pac'leTa xaueTu· 

qeexoA 3Hepruu. B6nH3H MaxeuMyMa My TKE .AOn>KHa paBHITJ.ell 

eyMMe xynouoBexoro 6apJ.epa npo,AyXTOB peaxnuu u op6uTanJ.uoA 

3HeprHH BpameHH.K E R (op6.) , KOTOpall MO>KeT 6WTh HaB,AeHa 
t 2 2 

H3 eOOTHOWeHHJI ER(op6.)"' ---- ( L- f'l L) , r,Ae I'lL BW'IHen.aeTe.a 
2Jop6. 
A1A2 2 

no tllopMyne /1/, a J0p5.= -Ro. r,Ae Ro- eyMMa pa,AayeoB 
A 1+ A2 

li.Aep e MaeeoA A 1 u A2 . TaxoA pae'leT npa Bw6ope r 0 =1 ,2 <I>M, 

B =190 M3B ,AaeT 3uaqeuae TKE=230 M3B, T.e., .AeiieTBHTenJ.uo, 

Bee~»Ma 6nH3Koe x nono>Keuaro MaxeaMyMa MY' 3ToT peJynJ.TaT 

no,ATBep>K,AaeT npaBHnJ.uoeTJ. 3Ha'leHHll epe,Auero nonuoro MOMeu

Ta L =147-fi. 0TMeTHM, 'ITO nonyqeuuoe 3Ha'leuae 6nH3KO x epe,A

HeMy Me>K.AY MaKeHManJ.HhiM MOMeHTOM L MaKC. =2071!. H KpHTH· 

qeeKHM MOMeHTOM enHliHHIA!/ L Kp11T. =711!. .Anll 3TOB peaxnua. 

Cpe.AH ,Apyrax oeo6euuoeTeA rllYHKilBH My(TKE) HY>KHO OTMeTHTh 

ene,AYJOIIlYIO: My H eo6eTBeHHWB yrnOBOH MOMeHT npo,AyXTOB peax· 

naa I'lL ae paBuw uynro .Aa>Ke .Ani Maxe&ManJ.uwx 3Ha'leuaA TKE. 
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3To oJuaqaeT, no·BH.AHMOMY, uaxonneuue uexoToporo MOMeHTa 

•.ApaMH 3a e'leT xynouoBexoro B036y>K,Aeuu.a eme .AO ux eonpu

xoeuoBeHHll, a Tatc>Ke npu pa3neTe. 

Yweu~»weuue My c yMeHJ.weuueM TKE noene npoxo>K,Aeua.a 

MaKCHMyMa CB.K3aHO C .AetllopMaQHeB CHCTeMW, n03TOMY Ha oeHOBe 

BenH'IHH M y MO>KHO nony'IHTh BenH'IHHY .AetllopMaUHH CHCTeMW. Pac'leT 

Bwnonu•nc.a B npe,Anono>Keuuu Bpameuu.a cucTeMw xax nenoro. 

cJiopMa CHCTeMW npHHHManaCh B BH,Ae .ABYX eonp&KaCaiOIIlHXCJI 

3nnHnCOH,AOB paBHOB CTeneHH .Aetllop:YallHH npH paCCTO.KHHH R Me>K· 

.AY ax neuTpaMH T.a>KeCTH c acnonJ.30BaHHeM ycnoBHll coxpaueua.a 

o6'heMa no Mepe yBenaqeua.a .AetllopMallHH. BenH'IHBa I'lL, uenocpe,A· 

CTBeHHO CB.3aHHa.K C My , 3aBHCHT OT CTeneHH BWTIHYTOCTH eHeTe· 

MW R cne.AYIOIIlHM o6pa3o:w: 

I'lL 

L 

J 1(R) + J2 (R) 
---------------

J opo.(R) + J 1(R) + .J 2(R) 
/4/ 

r,Ae J op6.(R) • op6HTanJ.Hhli MOMeHT HHepQHH CHCTeMW, C'IHTaB· 
A1A2 2 

wuiie.a paBHWM R , J 1 (R) H J 2 (R) - eo6eTBeu-
A1+ A2 

HWe MOMeBTW HHepQHH .ABYX B3aHMO,AeBCTBYIOIIlHX Ten B 3aBHeH· 

MOCTH OT .AetllopMaQHH (R) • IlapaMeTp R Bhi'IHCneH, KpOMe TOro, 

npH HCnOnh30BaHHH BenH'IHH KHHeTH'IeCKOi 3HeprHH CHCTeMW, KOTO· 

pall C'IHTanaeh eoeTO.KIIlei H3 3HeprHH 3neKTpOCTaTH'IeCKOrO OT" 

Ro 
TanKHBaHHJI, BW'IHCnlleMOB ynpomeuuo, xax E e = B --, u op6u

R 

Tan~»uoA qacTH Jueprua Bpameuu.a. Ha puc. 2 noxaJauw 3Ha'leHHll 

R, BW'IHCneuuwe ua ocuoBe BenH'IHH TKE u ,Aauuwx o6pa6oTKH 

JHa'leuuA My (TKE). BH.AHO xopowee cornacue B o6naeTH 6onJ.wux 

3Ha'leuuA TKE, cooTBeTCTBYIOIIlHX ManwM 3Ba'leHHIM .AetllopManuu, 

u uapacTaromee e yMeHJ.weuueM TKE pacxo>K,Aeuue Me>K.AY 3THMH 

.ABYM• onpe,Aeneuu.aMH R • Pacxo>K,Aeuue .AOCTaTo'IHO Benuxo u ue 

MO>KeT 6WTh 06'h.KCHeHO XOnH'IeCTBeHHWMH norpeWHOCT.KMH paeqe· 

Ta. Ecnu B3.KTh 3a OCHOBY BenH'IHHhl R, HaB,AeHHWe HCXO,All H3 

TKE, TO cooTBeTCTBYIOIIlHe HM 3Ha'leHHll !\ L npuMepuo B 1,4 pa3a 

MeHJ.We, 'leM I'lL , nonyqeuuwe H3 M.y B o6nacTH 3Ha'leuuii TKE 

"' 100-120 M3B. 
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Puc.2 . 3Ha'leHUJI R - pacc•oJIHUJI MeJit~Y J~eH•paMu ~eoilHoil Jl~epHoil 
cuc•eMW, noAy'leHH .. re HQ OCHOee QHQAU3Q eeAU'IUH KUHe.U'IeCKOU 
3Hepzuu npo~y~r•oe TKE, a •aKJite coo•ee•c•eYK>fiiUX 3KcnepuMeH
•aA•Hwx •ot~eK ~AJI My. 

llo · BB,IlBMOMy, e,llBHCTBeHBWM 061t.CHeHBeM :noro paCXO)I(JleHB• 

wolKeT 6wTJ. npe,llDoJiolKenae o TOM, 'ITO npa 6om.mol Ae41opMauaa 

CBCTeMW DpO,IlYJCTW , peaiCUBB npao6peTaJOT 3Ha'IBTeJIIoHWB C06CTBeH 

HWB COBB B pe3yJILTaTe pa3pWBa CBCTe.MW ,ll06aBO'IHO IC CDBHY, 

cs•3anaoMy c peryn•pawM spaJUe naeM cacTeMw xax uenoro . 

llpao6peTeHBJO T axoro cnaua ,llOJilKHW c n oco6CTBOBaTL xone6aT e n L

uwe MO,Illol pa3JIB'IHOrO TBDa , B036y)I(JleHHWe B CBCTeMe. ,lJ;alKe 

pa,llBaJILHWe ICOJie6aua• C nepeXO,IlOM OT CDJIJOCHYTOi cilo pMW IC B W · 

T•HYTOi ,llOJilKHW DpBBO,IlBTL IC B03HBICHOBeHBJO B B XpeBWX ,llBBlKeHBi 

B pa3uwx 'lacT•x cacTeMw. Cnau eiUe 6on~omeA seJIB'IBHW B pe3yJIL 

TaTe pa3pWBa CBCTeMW MOlKeT B03HBICaTL DpB B036y)l(,lleHBB ICOJie· 

6a&Bi B3rB6a B ,llpyrax nonepe'IHWX IC OCR CBMMeTpBB ICOJie6aTeJIJ.• 

BWX MO,Il . HeiCOTopwit ,llODOJIBBTeJILHWi BICJia,ll B BeJIB'IBHY co6cTBeH

BOrO COBRa DPO.IlYICTOB peaiCUBB MOlKeT BHOCBTL TaiClKe ICyJIOHOBCICOe 

B036y)I(Jleuae npa pa3JieTe AecllopMaposauawx npo,llYJCTOB. BlUe O,llHa 

B03MOlKHOCTL IMeaee sepo•Tna•l o61o•caena• pacxoQeua•, noxa-

3aauoro Ha puc. 2 , COCTOBT B npe,llDOJIOlKeHBB 0 ,llOCTaTO'IHO 

ueo6W'IBOi cilopMe CBCTeMW nepe,ll pa3pWBOM lnanp&Mep, CBCTeMa 

10 

c o'leHL ,llJIBHHo A meixoAI. T a xBM o6pa30M, AJI• O,llHOBpeMeuuoro 

DOHBMaHB• cpa BBBTeJILBO BB31CBX 3Ba'leBBB TKB B COOTBeTCTByJO

JUBX BM BeJIB'IBH M , n o - BB.IlBMOMy, aeo6xo,llBMWMB • sn•JOTc• npe,ll-
Y · 

DOJIOlKeHB. 0 B036y)I(JleHBB B CBCTeMe ICOJie6aTeJILBWX MO,Il B HeMa-

JIOB BeJIB'IBBe COBRa DPO.IlYICTOB (,llJI• CBJILHO,IlecllopMBpOBaHHOB ,llBOB· 

HOB •,llepaoi CBCTeMW), npao6peTaeMOi B pe3yJILTaTe pa3pWBa. 

PaccwoTpBM TenepL 3aBBCBMOCTL MHOlKeCTBeuuocTB My oT 

aTOMBOrO BOMepa Jierxoro DPO.IlYICTa, T .e. OT napaMeTpa aCBM· 

MeTpBB npo,llyXTOB peaxuss. O,llaa B3 Taxsx 3aBBCBMOCTei, nony

'lenna• ,llJI• peaxuss 20Ne + 107 •109Ag IE =175 M3BI B pa-

6oTe /2/, npBBe,lleBa sa puc. 3. Be MOlKHO . cpaBHBTL c pac'leTOM 

no cllopMyJie I 1 I ,llJIJI cnanauaa, no,llo6ao TOMY, xax 3To C,llenauo 

B oparaaaJILHoi pa6oTe/ 21 npa 3Ha'lenaax yrnosoro MOMenTa ua 

BXO.Ile 50 a 701\. KpoMe Toro, aa puc. 3 npaBe,llea pac'leT Is 
npe,llDOJIOlKeaaa/2/ My = -~ L- I TaxlKe no cllopMyne 121 ,llJIJI 

ICa'leHBJI, 3Ta 3aBBCBMOCTL ,llOCTaTO'IHO pe31CO OTJIB'IaeTCJI OT DOJiy

'leHHOB ,llJIJI CJIBDaHBJI: B qaCTHOCTB, DpOTBBODOJIOlKHWM XO,IlOM 3aBB

CBMOCTB My OT a. PaCCMOTpeHBe 31CCDepBMeHTaJILHWX TO'IeiC Ha 

puc. 3 DOICa3WBaeT B03MOlKHOe CYIUeCTBOBaHBe MBHBMyMa B 3a

BBCBMOCTB My(Z) • ICOTOpWB MOlKeT 06'1tJICHJITLCJI BICJia,llOM ICa'le

HB. B BpaJUeHBJI CBCTeMW ICaiC uenoro. 0TCJO,Ila B DPBBUBDe 803-

MOlKHO HaiTH BICJia,ll yrJIOBOrO MOMenTa ICa'leHBJI B DOJIHWB yrJIOBOB 

MOMeHT, B03MOlKHO, 3TOT BICJia,ll OICalKeTCJI 3aBBCJIIUBM OT Z , 

'ITO 3aTPY.IlHBT ero onpe,lleJieuse. TeM ue Meuee pe3yJILTaTw, 

npBBe,llenuwe ua puc. 3, MOlKHO paccMaTpBBaTL xax yxa3ause ua 

3aMeTHWB BICJia,ll TaiCOB MO,Illol ,llBBlKeHBJI, ICaiC ICa'leHBe. BlUe O,llHO 

yiCa3aHBe Ha CyJUeCTBeHHWi BICJia,ll ICa'leHBJI MOlKHO HaiTH npB pac

CMOTpeHBB pe3yJILTaTa pa60TW/9~B ICOTOpOB 31CCDepBMeHTaJILHO o6· 

uapylKeHa BWCOICaJI CTeOeHL DOJIJIPB3aUBB COBRa Jl,llpa 
12B ,o6pa3yJO

JUeroc• B peaxuss 100 Mo I l4N , 12B 1. Bcns B npouecce B3aBMo

AeicTBBJI CBCTeMa spaJUaeTCJI xax uenoe, TO ua .llOJIJO npo,llyiCTa 

C MaCCOBWM 'IBCJIOM 12 B BWXO,IlHOM ICaHaJie DpB,IleTCJI TOJILICO MeHee 

11\ yrJIOBOrO MOMenTa CBCTeMW. 3Ta BeJIB'IBHa MeHLWe, 'leM 

BeJIB'IBHa C06CTBeHHOrO COBRa DpO,IlyiCTa B OCHOBHOM COCTOJIHBB 11i • 

HeXBaTICa COBRa, C O,llHOB CTOpOHW, MOlKeT DOBJIBJITL ua ceqenBe 

o6pa30BaHBJI DPO.IlYICTa, BMeJOJUero lleHyJieBOi C06CTBeHBWB COBB, 

T .e. yMeBLWBTL BepOJITHOCTL ero o6pa30BaHB •• C ,llpyroi CTOpOHW, 

B TeX CJIY'IaJIX, ICOr,lla ,llaHHWB JieriCBB DpO,IlYJCT o6pa3yeTCJI, BeJIB'IB" 

Ba ero COBRa o6yCJIOBJieHa Be yrJIOBWM MOMeHTOM MaiCpOCICODB'Ie· 
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Puc.3. 3KcnepuMeH•a.,uHwe 3a6ucuMoc•u MHOJICec•6eHHoc•u y -
Ay'leiJ o• a•OMHOZO HOMepa AeZKOZO npo()yK•a U3pa6o•wl2!6 Cpa6-
HeHUU c pac'le•oM no (JopMyAaM /1/ u /2/ 8 npe()noAollreHuu cAuna
HUJI ( ) UAU Ka'leHUJI ( - - - - - ) {)AJI 6pallla•eAt.HOZO 
()8UllreHUJI ()80iJHOiJ Jl{)epHOiJ cuc•eMW C noAHWM }'ZA06WM MOMeH.OM 
5(1\i U 7ot npU o•cy•c•8UU ()e(JopMOI4UU. 

. cJCoro spaJQeBBJI, a cJCnaAWBaeTCJI B3 co6cTseuuoro cnaua 6ow6ap

AJ1p)'IOIQel qacTBilW, cnaua nepeAauuwx uyiCJJouos u cnBBa, uaJCon

neuuoro npa y -pacnaAe so36)')1(AeBBOro cocTOJIBBJI npoAyJCTa. 

3TB COCT&BBJIJOJQBe COBB& Be BMeiOT OAJ103B&'IBOA JCOppeBJIIlBB 

C DBOCJCOCTbiO peaJCilBB, DO'.JTOMY B 3JCCnepBMeBTe 19/ MOlKIIO 6WBO 

· olKIIA&TJ., 'ITO non•pa3allB• nerJCoro npoAyJCTa 6yAeT wanoA. Pe3yn~>-
/9/ l 

T&T B3Mepeud MOlKIIO DOBBM&Tb,JC&IC yJC&3&BBe B& 3&MeTBWA BICB&A 

T&ICOA ~pMW ABJDKeBBJI, JC&IC IC&'leBBe. )J;eACTBBTem.uo, ecnu non-

12 

HWA yrBOBOI MOMeHT CBCTeMW, p&BHWA , 351t, peaBB30B&H ne

BBICOM B ~opwe IC&'IeHBJI, TO C06CTBeHHWA yrnosol MOMeHT nerJCOI"O 

DPOAyJCTa 12 8 B BWXOAHOM IC&Hane 6yAeT paseu , 5t, T . e . MHOI"O 

6on1.me, 'I eM B cny'lae cnanana•. Ilony'lenna• ABJI cny'laJI JC&'IeHHJI 

BeBB'IBH& CDBH& ylKe AOCT&TO'IH&, 'IT06W C'IBT&Tb C06CTBeHHWI 

yrnosol wowenT •AP& 12B no'lepnnyTWM rnasnwM o6pa3oM B3 

yrBOBOI"O MOWeHT& M&ICpOCKODB'IeCKOI"O Bp&IQeHBJI B,CBeAOB&TeBJ.HO, 

o61>J1CHBTJ. ua6BJOAaeMYJO I 9/ swcoJCyJO cTeneuJ. non•pa3anaa •Aep 

12 B B peaxnaa 100 Mo ( 14 N • 12s ) • 

Taxaw o6pa3oM, auana3 :JKcnepawenTaBJ.HWX pe3yBJ.T&TOB B3y-

'leHBJI MHOlKeCTBeHHOCTB y -ny'lei B rny69KOHeynpyrBX pe&KilBJIX 

no3BOBJieT nony'IBTJ. AaHHwe o napnaanJ.uwx yrnoswx MOMeHTax 

TaKBX ~opw ABBlKeHHJI ABOIHOI JIAepuol CBCTeMW, KaK CKOBblKeHBe 

B BpaiQeHBe CBCTeMW KaJC nenoro . 3JCCDep&MeHTaBbHWe AaHHWe 

yKa3WB&IOT TaJClKe Ha B03MOlKHWI BICBaA B DOBHWA yrnOBOA MOMeHT 

CBCTeMW napllH&BbHOI"O MOMeHTa Ka'leHBJI. 0AUOBpeweHHHOe DOHB

MaHBe cpaBHBTenbQO Manwx 3Ha'leuaA TKE a cooTBeTCTBYIOIQBX BM 

BeBB'IBH My B HB3K03HeprB'IHOA 'laCTB cneKTpa DPOAYKTOB Tpe6yeT 

BBeAeHBJI npeADOBOlKeHBI 0 3Ha'IBTeBbHOI BeBB.'IBHe COBRa npo

AYKTOB, npao6peTaeMOI B MOMeHT pa3pWBa CBCTeMW BCBeACTBBe 

Kone6aTeBbHWX MOA, B036YlKAeHHWX B CBCTeMe DpB ee 60BbWOB 

BWTJIHYTOCTB. 
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