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TeopeTnqecKoe nccne.noroIIBe JU1HaM.lllia a.rwoH-R,nepHux: B3aaMo

.netrcTBMH npn BHCOKIDC sHeprIDIX B nocne~ee BpeMR ycnemHo npoBo

JU1TCR C IlOMO[I\I,IO ",nnqipaK[(MOHHOro" IlplldnMiKeHaff r .nay6epa,II-3/. 

YqeT Teopnetr rnay6epa TUR Ha3h!BaeMmc TeHeB11X nonpaBOK, o6ycnoB

neHHux: BKJia,naMM MHoroKpaTHb!X coy,nape!IBH HaneTammen qacTMUH c 

HYKJIOHaMH ff.Iij)a, Il03BOJlf{eT BDOJIHe y ,nOBJieTBopnTeJJI,HO onncaT:E, ')I\C

nepnMeHTaJI:E,Hble ,naHHble O ceqeHIDIX pacceRJ!llH a,!IJ)OHOB Ha R,!IJ)ax B 

OOJID.CTM sHeprnft T~1 rsB a llHBapnaHTHl1X nepe,naq !ti BilJIOT:E, .no 

1 (rsB/c)2• · 

AMnJIHTY.JU• a,npoH-HYKJIOHHblX CT0Jll(HOBeH!fl1 npn STOIA 0611qHo pac

CMaTpaBaIOTCff R~R He 3UBHCRmae OT CilHHa ll annpo!{C!1MllpyroTCff SRC

IlOHeH[(MUJI:E,HOM t - 38BMC1™0CT:E,IO: 

r -= l + 0-ht;J pc- ~,J ·e ~hN t/<i. (1) 
JhN ~ '1\ '->-t:ot ' 

r.ne p - MMilyJJI,c HaJieTaromeH qacTllu;Hj olh/11:. Re rJ.,0> /'Jrvi 5-._,so>; 
s: h,J 

- nomwe ceqeHne tot . 
a.n.poH-llYKJIOHHOrO pacce:mIHJI, BeJlliqMHa o."'" xapaKTepnsyeT HaRJlOH 

JJ.rnppepemuiaJI:E,Horo ceqeHllff h - N BsaMMo,neiicTBM. 

TaRoe npe,nnOJIOlKeHne 06 MX IlOBe,nemm BilOJl!Ie onpaBJiHBaeTCJI 

cymecTByromw.rn TeopeTnqecr<MMH npe.ncTaBJieHIDJMn oo a.rwoH-HyKJIOHHIDC 

coy.n;apemmx B 06.n.acTn FHCORH..'C ::iHeprnn a neoom,mmc yrnoB pacceJI

HHJI ll He npOTJIIBOpeqllT aMeJ.OlllllMCff SRcnepnMeHTUJI:E,HblM .n;ruumM. 

n nocne~ee BpeMff npnona~eHlle r.n.ay6epa B cBoeM nepBoH~qam,

HOM n,me aRTllBHO CTaJIO npliMeHRTl:,Cff K aHanasy pacce:mid qacTHn Ha 

R,npa"C npn npoMelKyToqHmc sHeprnmc (T<.1 rsB/4-8/. TaR, HanpllMep, 
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m<cnepHMeHTaJll,HHe ,n;aH111,re o ,IU'I(!x].Jepeurmam,m,rx ceqemi:RX ynpyrmc 

J:' :. 3:re, P - '1He. coy.n;apeum'l c 'l'n = 600 Ma/6--8/, 7\ - 12c, 7\-16u 

cToJ1R11onermfi c T" = I50 .;. 300 ;,r;:/4 ,5/ y.n;onneTnopHTeJII,Ho onHcu

naroTc.fI B1Jll!eyr<asaHHOfi B.flCOKOaHepreTH'leCKOH TeopHett B .IJ:OBOJll,HO iIU1-

pOKOM HHTepBaJ.le nepe,n;aq t . 0.n;HaKO HCilOJll,3YIDIIIH6C.fI npH aTOM· yn

po~eHHlle YCJlOBil.fI none,n;eHil.fI aMilJli'!Ty.n; a.n;poH-HYKJlOHH.flX coy.n;apeHHfi, 

cnp£1B6,I(JlilB1Je B Bb!COKOaHepreTH'leCKOH odJiaCTH (T) 1 ran), conepmeH

HO He BilllOJlllmDTC.fI np.t1 31-Ieprmnc T<. 1 ran. IIoaTOMy CM!lCJl y,n;OBJleTBO

pnTeJil>HOro ormcaHll.fI aKcnepnMeHTam,uw.: .n;am-rnx: o ce'leHH.flX BllilleyKa

sammx npoueccon npu npoMel'{yTO'lHl1X aHepr.t1.f!X ocTaeTC.fI He.n:cHHM. 

nJl.fI IlpOB6pK.t1 IlpilM6HHMOCTll Teop.t1ll rnayOepa K aHaJli'lsy a.n;pOH

-.fI.IJ:8pHl1X: pacceHH.t1il B olinacTn cpe.n;m1x aHepr:nn He,n;ocTaTO'lHO Jlllml'> 

~'}\OBJJeTBOP!1T6Jll',HOrO corJ1ac1rn pac'leTHblX Il aKcne,PHMeHTaJII,HIDC sHa'le

lJilH ce'!eHnti. Bem1q1rna-no7illrmsarmouuux a@)eKTOB B TaRHX npoueccax 

::pH P]}Jf/,8}:(yTO'lH!:T,{ 3Heprr1.flX, KaI( CJie.n:yeT Il3 MHOrmc aKcnepllMeHTaJll,

HllX .naHHmf 11 - g /, He Mana. 8TH aq:'4leKTbl, J<aR .fIBJleHne HHTep:pepeH

T(liOHHOe, '.5oJiee 'lYBCTB11T8.lll,Hl,I R xapaKTepy B3aHMo,n;eittcTBH.fI a.n;poHOB 

C H)l02M}l, 'I8M ceqemm pacceJIHMH Il6IlOJl.fIPil30BaHHllX qacTilU. iloaTOMy 

c uem,ro Bb!Hc11emm cnpane,n;JlllBOCTH npm5nmterrn.n: rJiayoepa, on11cLmaro

'i\ero ,IU'IHBJV\T•IKY a,,n;pOH-.'ITI,epHoro F3aHMo.n;eifoTBIIB, B OOJiaCTU cpe,[(m!X 

aHeprr1f1 (T< 1 raB) Heo6xo,JJ.wi.: ananHs RaR ceqemrw, TaR H noll.fIPHsa-
' 

IJ;I10H!ll:lX ;m.i:tenH!l B pacceHHHM qacTHU Ha .fI.lU)ax. 

HacTo.m~a.fI )J,IlCCepTarmoHHM padoTa COCTOHT Il3 EBe71eHH.fI, 'IeTll

pex l']la.I!, 'l6T!,Jpex IlJ;)HJIO)[&HUH !1 3aKJII01'18Hli.fI. 

B nepno:ti ee rnnIJe aaa.i:tn3HpyeTcJI ynpyroe P - 4He paccemrne B 

pm.max Teopir,-1 rnay6epa B cJiyqae, Ror.n:a N - N B3aHMo.n;ei1cTBJrn 3a

EMBHT OT CililHOB. 

Y'leT cmmo:eoti CTPYRTYPll aMnJ111Ty,n; rJ - N CTOJlRHOBeHH.fI npo

BOJU'ITC.fI Ha OCHOBe pa60T!,! Tapaco:aa, UapaHaf9/, r, IWTOpo!1 J\UHO no-
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cne.n;o:aaTem;uoe oooomeu.He npHOMJKeHRJI rnayoepa ,n;JIJI a.n;poH-mi;epHbIX 

pacceJllinM Ha CJIY:Ian, Ror.n:a a.n;poH-HYJtJIOHHoe BsaMMo.n;eficTmre san1-1-

cirT OT CilHHa. 

B nepBofi rJiane nony'leHo oomee m,1panceHne .n;Jl.fI aMilJ111Ty.n;ll ynpy-
4 • 

roro P - He pacceJIHll.fI qepes cKaJIJIPHlle aMilMTy,nbl N - t,/ coy,u;ape-

Hn,/IO/. nanee o6cyli\.n;aroTcJI pesym;TaTH 'lilCJieHH~ pacqeTOB ceqemm 

ir noll.fIPR3aUJ!:OHHIDC neM'lilll aToro npouecca npir aHepnm T1t 600 MaB 

li cpaBHI1BaIOTC.fI C HMe!OmMMilC.fI ::mcnepHM6HT8Jll,Hh!MH ,naHHhlM.77 J B/. 
KaK YKa3lll3aJiocl'> Bl,lile, aKcnepMMeHTaJll,Hble ,n;aHJme o .n:ir@lepeHrm

am;HoM ce'leHHH ynpyroro P - 4He pacceHHH.fI cpann1-1:aaJ111cl'> aBTOpaMl'I 

paOoT/7/ c pesy-Jil>TaTaMil pac'leToB, npone,n;eHHh!X :e paMKax "deccnHHO

BOfi" Mo.n;ellli rJiay6epa, npir ynpomeHnmc npe.n;noJioJKeHHJIX 06 aMilJ111Ty.n:ax 

, ,J - ,J coy.n;apeHM R CTPYKTyPe .n:.n;pa. AMilllliTYJJ;Il rJ - N :asaMMo.n;efi

CTBilH fN..., npe,n;cTaBJIJIJlUCl'> B EM.n;e ( 1), · a B Ka'leCTBe qiyHRUilil n.n;ep

HOfi IlJlOTHOCTll opaJIOCI, npoirsBe,neHHe rayccilaH0/7 /, KOTOpa.fI y,n;OBJI6T

BOPRT6Jll,HO He Oill-1~!,IBaeT aRcnepilM6HT8Jll,HH6 .IJ;8.Hl!ll6 0 e -
4

He pac

ceJIHilw1ll/, 

.UM .IJ;OCTHlK6Hil.fI Ha:HJIY'qU!ero cornamrn TeOpilli C aRcnepMMeHTOM 

npn onircauirir ,nirqqiepeHrmam;Horo ceqeHll.fI aBTOPH ynoM.n:HyTofi paooTif7/ 

BaPl'>IlPOBaJlli napaMeTp d-.J,/,J• 

B § 2· nepnoti rJiaB!,1 'noKasaHa H6ROpp6KTHOCTl'> npone,n;eHHllX B YKa-

' sa~HOV. pado-r/7 / pac'leTOB 11 HeOOXO.IJ;HMOCTI, yquTHBaTl'> CililHOByro saBH

. Cl1MOCT1> aMilJlliTy,n; -f,.J,J Il OOJiee peaJ111CTil'lHID1 Bll:,I( R,n:epHOli IlJlOTHOCTli 

4He. 

BBeieHHe B paccMOTP6Hil6 saBRCilMOCTR OTHOID6HilJI peam;HIDC 'lac-

Teti I( MHilMUM ru,mnI'!Ty.n;·· 'S,-11<1 OT nepe,na:aaeMoro HMilYJll,Ca li CilHHOBOli 

CTPYKTYPll aTHX aMilJlliTy,n; npir IlCil0Jll,30BaHilil OOJiee peaJIMCTil'l6CKmt, 

'l6M ynoTpeOJl.fieMM B paooTe/7/, mi;epHllX IlJlOTHOCTen/II/ 
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~/~ ... /~)=N, n e-jz./R"-[1._-'!) e-'!i:°~'L~'L] 
· l'"I tJ- . . 

i (2) 

R. = I,3I frn , 1>
1 

= 0,858, '62.. = 0,308/II/. 

~ -;, • I { ;1, -'C'o/R-i. ~.l 't _-(." ¼ i. P: •.. (-r.-, ... ) '½;} = N.i \_\ e ~ -cp'2. ~ 17 e d , 1. ; (3) 
J-1 · 1 J=I J 
. g 

R = I,3! hvt , R
1 

= 0,45 Sm , lDt. = 0.0978/ 
1 

/ 

TT03BOM8T BilOJ!lle y~OBJ18TBOPllT8JlI,HO omICaTb UMeromnecJI aIWilepIDAeHTafil>- · 

Hble ,namme o ce'JeHllll ( pnc, 1) • 

BRJJ.a.II 3GBHC.fI'I!llX OT cnnHa -qacTell a.MilJllfi'Y~ ,,/ - ;./ B3aID.m,nellcT

mrn B yr.J1onoe pacnpe~e.J1eH:rre }).'.lccMaTp:rrBaeMoro npou;ecca oRa3I.maeTcJI 

3Hu"'lv!T€Jl.E,HI,JM B 06.7laCTll q,.e.. > 0,2 (ran/c)2 • 

PacqeTHUe 3Haqemm IlOJIJ!PH3nD;l'.lll Ill)OTOHOB p O .B ynpyroM p - 4He 

pncce.f!Hllll H8IlOJUIPH30BillIHl1X qacT.11II ORa3UBa!OTCJI pe3~0 4JBCTBllT€Jl.E,Hb!Mll 

I( BHJT.Y EOJ1HOBOI! rpyHI(J:U1H JI,np.:l, 

liMe!OUU1€CJI aRcnepHMeHTafil>Hble .nanmrn O p O npu T p = 600 MaB OilH-

c1mruoTC.ff YJiOBJ1€TBopnTefil>HO npH Ma.J1IDC 1 (~M p-i. C 1)=0 VI.</:>./=0 ) 
H Ra4€CTB8HHO npH dOfil>llll!X i~ (.:qJl.f! pt. C 'b=-,0 H ft , CM.pHc.2) •. 

l{B.R ll3B€CTHO, B ojuqHQM np.VI.6JlllJKe~lfH r.7lay6epa npeHeelperaJIOCI, sq>-

qieRTnM!! OTAaq:rr vi npe~onaranocI>, 4TO HaJreTaIOI11M qacTllI~a MaJIO OTRJIO

HJieTCJI oT cBoero uaqam.Horo mmpannemm n npouecce paccemm./1- 3/. 

B § 3 r.J1aBH I noRa3uroeTcJI, 4TO y"<IeT aqxpeRTOB oT~aqn n HenpmAo

JlllHettuocTn pacnpoc'l'paHeHn.fI naAaromero a.JU)oHa B H)We npu: ynpyrOM P-4He 

B3aID.!OA8TICTBHll AU8T, IlOIAUMO peafil>HHX nonpaBOI(, o"dyc;10BJ1€HHI1X HeHyJie

Bml HMnym,coM JI~-oT,naqu, ,nonommTem,uyro qia3y B cnaraeMmc aMTIJlllTy

,nu aToro npouecca, omrnirealO!!IIDC 1AHoroHpaTn11e cTOJ1RH0BeHH.fI. 

KpoMe Toro, "B § 3 nepnoll rJiaBU paccMaTpnBaeTCJI B03MO~HOCTI, 

AByx nocne~o.BaT€J1I,HHX nepe3apmi;oK HaneTa~mero npoToHa Ha HJRJIOHaJC 
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P■c.I. Jl■~pe•ltHIHOI CHIB■I yupyroro P-"~e paccel!Ull 
~'Ji ■ 6CX) la1) C J"'ll!OM CIIIIIIOJOI B8JIICDOC!■ unu,~ 
N-N -peccHu11 ( A. c.. ), 
lp■JU •a• coone,cnye, 11J;epa0»7 ~~anopy 1■.ita 
(2) o ct) .31' o.sss, ¥'.2. • O,3O8; R. ,. I.3Ifll\. • 
•1• - 8!01 a IW>!IIOCH, BO o 1( • I.2 Srn. • 
•r• - JQ8paol IIIO!IIOCH HDI (3). .. 
+ - RCDIPDIB!IDBWI ,118HBIII, J8l!Tlil8 n paCSos /7 / 

7 



c'· 

H,rwa p n. -> rt p , np- pn B ynpyroM P-4He coy,napeHH.rr (Tp:600 

M::rn) o yqeToM cnHHOBon cTpyRTypu aMnJmTy):( /1/ - N paccemrn.fI. 

f. 
.Po 
CT.IT 

q_.'l. 

]{ B11mey1msammM scpj)eRTaM np.rr IlCil0JlI,30Bamrn _q,nepHOll IlJlOTHOCTil 

Ha.rrc5onee 'lYBCTBilTeJII,HOM, qeM oeqemre, ORasmiaeTC.fI IlOJlHPil3aUll.fI 

B oelnacTH MilH.ITMJMa KPilBOil, a np.rr HOil0Jll,30BaHRR @'HKUllll IlJlOTHO-

R - CHJU,HO qyBCTBHTeJII,Hll KaK ceqeHne, TaK .rr .E
0 

np.rr 
'2. . 2 
~ 0,2 i.raB/o) • 

b nepBoll rnaBe, B OCHOBHOM, IlCCJle):(yeTCJI ponr, CililHOBIDC sqxpeit

TOB B ynpyroM P-4He CTOJlKHOBeHHH npn npoMeJKYTOqHoil 3HeprRR (Tp=600 

MsB) Il He aHaJlll3RpyeTC.fI no,npoc5HO qyBCTBHT8JII,HOCTI, nonyqeHHhlX pe-

3YJII,TaTOB R omwamno CTPYitTYPll JI,npa. BoJ1HOBa.fI qiyHRUll.fI 4He f 0 B11-

c5HpaeTc.fI B cpammTeJU,HO npocTOM Bli!,ne: npe,nnonaraeTc.fI, qTo .fI,npo Ha

XO.I\li!TC.fI B s -COCTO.fIHHil Il npeHec5peraeTC.fI BRJla):(OM napun:aJll,HHX BOJlH 

0 e j: 0 B t. , yqeT ROTOpux MOJKeT cymecTBeHHO li!3MeHilTI, 3HaqeHHJI 

Hac5mo,naeMh!X BeJlli!qHH npn OOJII,IDHX nepe.I(aqax/12/. 

Bo BTopo~ rnaBe HacTOJI,nei1 ,I\HCCepTarzym nccne,I\yeTc.fI ynpyroe 

P-3He coy,I\aperme npn n210Mm:cyToqHoi1 sHeprnn Tp=600 MsB c yqeTOM 

cmrnoEOi1 cTpy11Typ11 aMnm1Ty.I\ ,J - ,J ·B3aHMO.I\ei1cTBil.fI f NN. Ilonyqe

Ho oomee n11pa}Keune .I\11.fI aMTIJJHTY.I\11 _sToro npoD;ecca qepes cRall.fipuue aiAn

JmTYJlhl N -tJ CTOJlKHOBeHII.fI, ROTO!Jhl8 npn qncJleHHb!X pacqeTaX BOCCTa

HaBJlli!B&IOTCJI no pe3yJJJ,TaTaM (llcl30BHX auaJlli!so/131. II01m3auo, qTO 

yqeT cnHHOEOi1 samwrrMocTH G,.,,., no3BOJl.fI8T YJlY'llill!TI> cornacne Teopnn 

C 3RcnepHM8HTOM B oonacTH ClOJII,illHX Cf,~ npn OililCaHHil ,ll,HqxpepeHu;uanr,

uoro ceqeH:m P-3He pacceJIHM 6;, npn Tp = 600 MsB (p,w.3). 

CmmOBble sqxpeI:Thl Ha'!Il!Ia!OT ,naBaTI, 38.MeTHh!H BRJla):( B ceqeHile 6; 
L . 4 . 

npu MemmHX q, (c5HcTpee), •reM B cJ1yqae ynpyroro P - He B3alll,m,nei1-

cTBli!.fI, H3-sa 60J1ee CJlOiKHOi1 CTPYitTYPH aMnfiliTY.IUl P-3He coy,napeHHJI. 

3uaqef!Il.fI IlOJJJIPH3ar:iuollHl1X JIBJJ8HilH Cli!JJMlee '!yBCTBilT8Jll,H11 I{ Bil,I\y 

nomroBoll 11JYHRJJ;ITH 3He, 11eM ceqeune • S: . 
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q2(r36/c)2 

Pxc • 2. llOllllJll38~11 DpO!OBOB .Po B ynpyr011 P-4- He pBCC811BII■ 
. (Tp • 600 113B) B O.Jl.11 •• KOrita B8Jle!81).UI 'l&C!II~ 

B8 DODJ)IBOB8Blle 

Cn~oa811 KP■B811 oootJl8tc,1ye, 11~epaouy ~p~aKTOFY 
HDa ci_) o D8PBIIHJ>llllB ~-0.85Bi R • I.3ISrn i 
'62 = 0.308. llyau■pa811 KJ)JIB811 - ,ouy •a ~p11~aa,opy, 

BO o Cf:) = o, R. • I.25 S tn • m,pu-nyHK!llpH811 _.:. 
~D t1JIKlUIB DJI0!B0CH UJIB ('.}) • 

♦ - 8KCDllptllltBHllJ,BH8 ~BBBIIII t B811!H8 ■a paC!OTH /B/ • 
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, O cCJ::i ::0 
)2.. . 2. 

YtJeT 3@leRTOB OT,ll,&tJH n HenpRMo.mrnei1HOCTH pacnpocTpaHemm Ha

neTaromero npoToHa B H,n;pe npll P - 3He pacceHHnn, RaR n BP - 4He 

. CTOJlRHOBeHIDI, npllBO,ll,llT R IlOHBJlemm ,ll,0IlOJ1HllTeJII,HOi1 '[Jfl3!1 B Cllarae

MIDC aMnnuTy.nu 3TOro nponecca,. om1c1rna10mmc MHoroRpaTHLie coy,ll,apeHuH. 

llpu llCilOJII,30BaHllli B pactJeTax peanucTlltJ6CKOI1 H,ll,epnoii IlJlOTHOCTll Tll-

na .P. , y.I{OEJ16TBOPllT6J1I,HO OilHCUBaIO!lleli 3I{CI1epru,1eHTaJII,HI,I6 ,!!,aHH!le 

o e - 3He paccemrnn, K yRa3aHH!:lM acpfieKTaM mn311EaeTcH 6onee tiyBCT

BUTeJ1I>Hol1, tJeM cetJeHne ~ , IlOJlHPI13UW!H r!pOTOHOB .Pt" B 06JlaCTll 

MllHHMYMa RPMBol1 (p11c.4). 

B TpeT1>eii rnaBe pacci1aTp.0:BaeTcH nepe3apJI..J:U<a. HyKJlOHOB Ha ,I\ei-1-

TpoHax no.n Mam,1MJ1 yrnaMH Pd->rt{PP) (cR06K11 3;i;ec1, 11 B ,naJ1I,Hei1meM 

03HatJaroT, tJTO ,IJ;Ba npoToHa B KOHetJHOM COCTOJIHI'Jll - M8,!!,JleHHble) B Teo

Pllll rnay6epa. 

3TOT nponecc no,n;po6HO !13YtJaJlCH IToMeparltJYROM, Th.WIDR6B'itJeM, Jia

Illl,ll,yCOM /l4,l5/ B PaMKax "npocToro" HMnym,cHoro npmjJLT.Jlitemm. EhliIO 

IlORa3aHo, tJTO,ROM6llHilPYH ,ll,aHiill6 0 ,n;rrcprepeHrl;liaJ1I,HHX cetJeHliffX ynpy

roro n- p u o6MeHnoro Y\ - cl paccerurniii na2a.n:, MoJKHo H3BJ1etJ1> He

ROTopyro liE(llOpManrrro O Cilll!IOBOii 3aBilCUMOC'l'll 06MeHH1lX H,ll,epnm:: CilJl/!4/_ 

RpoMe Toro, yita31rnanoc1, na To, tJTO 1rnyqenne ;i;mp:I)epenn11aJ1I,H-0ro ce

tJeHHH 06MeHHoro B3al1Mo,n;eflcTBIDI HYRJlOHOB C ,D;eflTpOlla!,lll 3RBliBaJ16HTHO 

on.11TB.M no TPOMHOMY N - N pacceHH11ro 

B TpeT1>ei1 rnaBe HaCTORI11ei1 ,nliccepTawrn nepe3apH.n;Ra Pd➔ n.(PP) 
aHanu3npyeTCH C ytJeTOM rnay6epOBCKilX IlDilpaBOR, OilHCEJBa10mI1X ,ll;BJRpaT

HOe pacc~mrne, ,ll CilHHOBOM CTPyRTypu aMilJll'ITM N - rJ B3al1MO,ll,6HCTBHH. 

lloRa3aHO, tJTO npn BHCOKHX 3HeprHHX ,ll,llip:pepennrraJ1I,HOe ceqeHIIe 3Toro 

nponecca nnepe,n; ,D;aeTcH qacTI,10 ceqemrn P- n. nepe3apJUUrn, o6ycnonneH

nol1 'l'OJ1I,KO B3aHMO,ll;9HCTBl'!eM,3aBHCHmHM OT CilHHOB IlyRJlOHOB. rnay6epoB

CRHe nonpaBRH npu 3TOM B BliCOROaHepreTHtJeCROH OOJlaCTH COCTaBJJ.lIIOT 

BeJlllq:imy nop.lW{a 20%. 
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II.OCROJJI,Ky He cymecTByeT .no croc nop H'.IBflKOH llEqJOpMaurru O no

Be.n;eHRR qacTeii 8.MIIJIBTy.n; "' - ti pacce.fIHlffi C nepeBopOTOM CTIRHa npll 

B!ICOKHX aHeprlimc, no.n;o6HIIB anamrn BRJ1a.n;a B ce'leH!Ie P- n nepeaapR,I\

Rll, o6ycnomreHHoro JIB!Il.!, B31lliMO.n;etlcTBHeM, aaB!ICJlll1l1M OT CilvUlOB nyR

JlOHOB, npe.11cTaBJl.fI8TC.fI RHTepecm1M. 

B1,1pam:emrn .n;M .n;ll@iepeHurram,Horo ceqeHH.fI nepeaapH,IJ.Rl1 

d rd->n(rp> /, 
S- . -/ o. .a. . no.n; MUJihlMll yrJJmAH npr1 cpe.n;1mx aHeprrrmc 

(T <.1 raB) 60J1ee c,10Rrnoe, qeM np:H 111,1coH:HX. r J1ayclep0Bc~me nonpaBRYi 

B oclJiaCTll aHeprlI:w T::200¼600 If.all COCTaBJlJilOT no B8Jl'!I'lI-IHe np11Mepuo 

15~20 %. 
B 'leTBepTo:tl rnaBe npoBO.n;HTC.fI anaJlllla ai[xl'.ieKTOF nepepaccemnrn: 

B peam1;1rn: Pd-, P Pn. • n OTJllll'lrre OT npouecca, r,accM0Tpem-10ro F npe

.n;u.n;ymeii rnaBe, ,n:Ba TOJK.n;ecTBeHHh!X HYRJlOJia B I(Ofle'IHOM COCTOJIHIIB He 

- .fIBJl.fITOTC.fI M8.l1J18HHh1MlI, IlOSTOl~Y nprrueHemrn np,Hlll!1Ila ITayM He nprrBO

.n;uT R peaym,TaTaM, oclcy1:c.n;aB!lll1MC.fI BHIIIe. 

HHTepec R 11ccJ1e.noBaHmo Heynpyroro pacceJIHl1.fI P cl-> P fl t1. Bbla

BaH TeM, 'ITO Ha ycROPI1Te,1e n Bnp.n;;rmmrn ClLJ,1 IlOCTaB,1eH SRCilr p,'li!iCH

/I? I no uayqeHHIO .n;11@Jepem~am,Horo ceqemm .n;aHHo:v. peam1irn npFI 

Tp == 600 MaB B cID.1MeTpH'IHOtl mrneMaTHRe, T,e., rcor.n;a i;·==IP., 81-=82. 
I 1., 

( Tf' T~ - mrneTH'l8CKHe aHeprm1 .l\BYX pacce.fL'll-IUX IIIJOTOHOB; a, , 82. -, , ~ 
yr Jlhl pacce.fIHIIR Hy:RJlOHOD B. Jl, C.). 31wnepW..\8HTaJlI,HL16 .n,21mue cpaBHH-

BaJlHC.& C peaym,TaTaMH pacqeTOB, BLIDOJlllCHHUX B P8MK1X "npocToro" 

l'.!Mnym,cHoro npHclJllll>iteIIBR, T.e. B npe1rn6pe;;;:eHHH !.U!OI'OKIJ3.THblMU pac-

cerulH.flMH l1 cn11H0Boi1 3aBHCHMOCT.&IO aMilJlll!Ty.n; N -N BaailMO.l\ei1c'rBHR. 

Pacxom:.neuue Teopirn C :3RCII8PI'!M8HTOM COCTaBJl.fIJlO B 0::5JiaCTH ()QJII,[lll.fX 

yrJlOB pacC8ffillffi 81 ==et.== 520 ~ 560 IlpW!.CpHO 40¾50 ~123. 

PeaRL\1!.fI pd-> PPY\ np11 TP =_600 r,:aB B IY-i·i r1mne nacTOH-

111eu .nrrccepTal\1!l1 paccMaTprrpaeTCH B pm.max m,mym,cnoro npm:lml::.:eHH.fI 

C ytJeTOM .nByI<paTHhlX CTOJli(HOB6HHil ll Cill:FlOBOl1 CTPYRTJlJbl aMilJlHTy.n 

N - ,J naa.HMo,neiJcTBH.fI. 

- 13 



Buparremrn .ll.Jl.H aMilJIBTY.IIH 3Toro Heynpyroro npo:a;ecca -noJIYlleHo 

D npe,wiono::reHUU, 'ITO B8Jll!'lliHOVc mmym,coB BHYTPli.ll8HTPOHHOro .I(Bm1te

HllR MOJKHO npeHe6peqr, no cpaBHeHUIO c ID11nym,caM11 Bcex pacce.HHHh!X 

'laCTllIJ;. Pe3yJ1I,TUTbl paC'18TOB npH Tp = 600 M3B Il0I{a3h!Ba!OT, 'ITO 3(1)-

'[,8I{TH nepepaccemrn.R .n.aIOT npeoel.rra.I(aIOIIU1tt BHJla.I( B .I(Uq4Jepen:a;Ham,Hoe 

ceqerme 0: :,nepreTYI'lecrrne cneHTPhl npoTOHOB B Hl!HeMaTH'lecKoii o6nac

TH, _;.1,aneHoii OT rrnasnynpyroro N - ,J pacceRHIDI (01 = 8r-5o0 
.,_ 56°}. 

Onncamrn 3Kcnepm1ie1-1TaJ1I,H!1X .IiaHHh!X o .I(Uq4Jepen:a;Ham,HoM cetJeH:im 

clS-/d.a.,d.O.'l..d'li> tTn = 600 !ti:,n) B c11MMeTpH'lHOi1 KMHeMaTnKe npu 
I L 

ClOJJ.I,IUllX :1r11ax pacce.fIRHR 3l!a'lllT8J!.I,HO yny'lmaeTCR, XOT.fI OCTaBrneec.fI 

pacxoKi:(eHne Teoprm C !)l(cnepmv1el!TOM B 3TOM o6Jia.CTll COCTaB71R8T npn

MepHO 2.;.3 r,asa. B snepreTll'l8CI{liX cneKTpax npoTOHOB Bhl.I(8JIJlJOTC.fI 

t oco:3eHHO '18TKO npr~ 8, = ~- 52° T 54 °) Illll{ll'. COOTB8TCTBYJOIIU18 0.I(

HOI(PDTHOl!.Y 11 J\Byr;p'.lTHOMy pacceRHllRM. ITo,noelHoe pa3.I(8Jl8Hli8 Ha6JI10,na

~OCb B 3HcnepwMeHT8 rd->PPrt npi,r ~ = 19.2 tr3B/c) 2 npn YCJlOBllll, 

'ITO ,.)mcapyeTCR o;n;mr ,;3 pacce.fIHHh!X npoToHoB • 

lio;wpr,:saurrnmrne nopaMeTphl oHa3!1BaIOTCJt 6onee 'lyBcTnnTeJlI,HllMll 

I{ B!l'.JOJJY P,OJIHOBOH ciiyHHI!Ylli JWVcTpona, '18M 3HepreTl1'16CHl1e cneKTPl1 I1 

.ll'1cf1IjepemU1nJJLnoe ceqe1rne. 

Bee 8Tv1 !_1c3y JlbT3Th! Il0Jlytl8Hhl B npeneelpeJKemrn BKJia,ItOM Cl:) -BOJl

Jl!,J .I(eHTpona. 

' BHJI10'18H'Ie B Ik'1CC!AOTpenne tp - COCTOJtHll.fI .ll,8VcTPOHa Ka'18CTB8HHO 

He M8HJt8T BHmeH3JIOJ:eHH!lX pe3yJILTaTOB.lfar,;e11JtIOTCJt Jllllllb KO!lll'18CTB6H

Hble COOTHOineHllR M8l..1JlY Bl{Jla.ll,8.Mll 0.I(HO!{paTHOro ll J\BYXKpaTnoro coy,na-, 

pennl1 B C8'18Hll8 ll anepreTll'18CI(lle Cil€HTPhl npOTOHOB. 3Ha'll1T8JlbHO no-

m1maeTC.fI B8Jlll'll1Ha O.llHOKP,'1THoro 1~ _ ner.rnoro yMeHbmaeTc.fI B R JI a .Ii ,. 

JJ.ByKpaTHoro pacceJtH,1H. '.'a311,eJJeHll8 IlllKOB, COOTB8TCTBYJOIIU1X 0.11,HOI{paT

HO!-Ay 11 .D:BOtHOMy CTOJll(HOB8H'.1RM, B anepreT:U'18CKliX Cll8I{Tpax npOTOHOB 

H6CI{OJ1I,KO cr11ar,m:saeTCfl. 

14 

rmrnn!lli Bh!B011. o npeo6na.n.arolllefi poJLt1 JJ.BOv,Horo paccemnrn: B 

C8'18Hlll1 11 3HepreTI1'18CI{!HC cneKTJEX npoTOHOB peam~m Pei ➔ PP Yl 

(Tp = 600 M3B) B Q()JlaCTll Clom;!Ilux yrJlOB pacceRHlif! OCT8-8TCH ll npn 

Bl{Jll0"18Hllll B paCCMOTpeHne 3<Nl8KTa 1) -BOJlHbl )),8tiTpoHa. -

OcHOBHh!e pesyJlbTaT11 .I(llccepTa:a;Hi! .JJ:OHJla.ll,h!IUIDICI, Ha ceccHH 0T

.I(8Jl8HlliI .fI.I(epHoil qil!sllRn AH CCCP B 1973 .r. lil ony6m-rnonam.1 B pa6o

Tax../I7-2'J/ . 
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