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I. B Haumeit npeﬂuuyyeﬁ padoTe /Y HAa OCHOBE peJATHMBUCTCKOR Mo pmesn
EECTKUX cgyuapeﬂnﬁ OWI IIPOBEJieH aHaJU3 HOBHX SKCIEePHMEHTAJbHHX
HaHHHX o peaxmun ~H(d,p)X, ucciepopasieiicA IpM HAYANBHOM MMIYJILCE
pefirporos 9 I'aB/c M yIuie MCIyCKaHMa BTOPUYHHX HpoToHoB O,I39 pap. B
MOJlel1 EeCTHUAX CTOJKHOBeHMH, aBAumefica OJHMM M3 BAPUAHTOB DEJATHBU—
CTCKOI'O MMIIyJALCHOro npudsmsenmda / °*‘/, mpoueccy IH(d,p)X B o0JacTu
GOJIBIMX HONEepeYHHX UMIYJIBCOB IIPOTOHOB comocTaBiAeTca feltHMaHOBCKasn
jmarpamMma, NoxasaHHag Ha puc. L. 3pech B u A — Hazeraommit mefTpon u

Puc. I. OcHoBHaa pmmarpaMva MOAEJM XECTKUX CTOJKHOBeHM# mis peakimm
IH(d,p)X. 0Go3HAUEHUA pABBLACHANTCH B TEKCTO.

OPOTOH~MUWEHh COOTBETCTBEHHO, § ~— HYKJOH-CIEKTATOp, C - perucrpm-
pyemut DpoTOH. MMIOyJanCcHOe paclpefiesieHEe HYKJIOHOB B fedTpoHe xapakTe—
pusyerca B paccmaTpuBaémofl Mojleu C IOMOWBK CTPYKTYpPHOR QyHipm
Gz/B( Y €+ ), I Y4 ~ ROJLA NPONOJBHOTO HMIYJbCA ggnTpona, yHOCHMAA
HYKJIOHOM B CHCTeMe GeCKOHe4HOro mmmynasca pefitpona, E¢ - mnonepedHhit
MMIOYJABC HYKJIOHA. C TOYHOCTE A0 KMHEMATHYECKAX MHOEMTeJe# CTPYKTYpDHYD

QyHKIMD MOEHO TDAKTOBATH KaK BOJHOBYW QyHKIMK Ae#TpoHA B CHCTeMe €ro
GeCKOHEYHOI'0 UMIIYJhcAa
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Ecam mMopmens EeCTKUX cOypapeHuit IpaBIUIBHO OTpaXaeT [MHAMUKY MOpo-
necca (@parvMeHTalMy pPEJATUBUCTCKUX [eATPOHOB B 0G1acTy GOJABUMX NOINe-
PEYHHX MMIYyJbCOB BTOPMYHHX NMPOTOHOB, TO M3y4YeHMe STOr0 NpolLscca INpH
SHAUEHMAX Y , CYUECTBEHHO NDEBHUAKIMX Yo = 1/2, N03BONAET, B IPUHIN-
ne, MOJAYy4YATh HesaBuCMMy® MHYopMammp o PyHmmmu Gy ( Y, Ly) wu, ciae-
1OBATEABHO, CBEJIeHUA O CTpPyKType neliTpoHa B Toil odiaacTm KuHemaTudec—
KHX HepeMeHHHX, [lleé I[PUMEHMMOCTH HepeJATUBUCTCKON BoOJHOBOM QyHKIMMM
elle He yCTaHOBJEHA,

llpoGrema upeHTUEMKALAL MGX&H?%?OB AlepHHX peagynﬁ ABJIAETCA
HOCTATOUYHO CJOKHON, IIOBTOMYy aHAJMUS3 HAaHHHX padoTH 0 HeoOXo i~
MOCTM HOCHUJ IpOGHHZt xapakTep. OCHOBHHe pe3yJbTaTH B3TOr'0 &HAJN3a CBO-
IATCA K CJIe AynueMy . ’

(I). Mopmenr ®ecTKMX coypapeHuft B IeJOM _YHOBJIETBOPUTEJBHO ONM-
CHBaeT mmyynscnuﬁ CIEKTP IPOTOHOB OT peaxIpa IH(d,p)x, U3MepeHHHE B
padore /5 .

(2). PasymHOE corJac¥e ¢ SHKCICPUMEHTAJBHHMM [AHHHME YAAeTCHA
HOJYYMTE CO CTPYKTYypHO& $yuxime# nefitpona * , oTJmuapmelica OT CTpyk-—
TYPHHX ¢yHKIMA, BHBEJEHHHX X3 HEpPeJATHBMCTCKEY. BOJHOBHX @yﬂxygﬁ
pefirpona (Taxux, xax QYHKIMM [yid OoTeHimaJa Peftra ¢ MATKUM KOpoM

W4 I DApUECKOIrO INOTEHIMAasa ). Kpome Toro, oxasanocs, 4TO
HIMOYJIbCHOE pachpefieJieHne HYKJIOHOB B peliTpoHe, BHTeKanumee M3 [IaHHHX
padoTH , COIJacyeTca C pachopefe]eHNeM, X3BJEYOHHHM U3 [QHHHX 00

MHKJIN3UBHOY peaximy ZH(e,e’)X /1 . OTO OHJO pAacClleHEHO KaK yKa3aHue
Ha TO, YTO OGHYHO MCIIOJNE3YEMHe IOTEHIMAJBHHE MOJejd HYKJIOH-HYKJIOHHOTIO
B3anMofieficTBM He FAKT MPABUABHOIO MMIYJILCHOTO pachpefieJieHAA HYKJIOHOB
B fellTpore OpM GOJBWMX MMIYJbCAX BHYTDEHHEI'O [BUXEHHA,

losyuenHHe pe3yJabTaTH HABOXAT HA MHCJAb, BO-IEDBHX, IONHTATECA C
momoupl Ha#tmenHo#t $eHomeHosormueckolt crTpyxTypHOR (QYyHKIMM omMcaTh
IaHHHE O JIpPYyIMX peaxmuaX ¢ yyacTmeM peltTpoHa, BO—-BTOpDHX, Go0Jes
@eTaJbHO MCCJAENOBaTh BOSMOEHHE [PUYMHH, [IPMBOAAIMe K DacCXOK[SHWD
pesyubTaTOB PacueToB, BHIOJHEHHHX C MCHOJBSOBAHMEM (eHOMEHOJIOTHIECKO]

% 3ra CTpYKTypH&7 9ynxunﬂ uMeeT TOT Xe BN, 4TO M QyHWIMa, ZO-
OOJIb30BaHHAA B padoTe 3 LA ONMCAHMA UHKJIP3WBHOI'O CIOEKTpa IPOTOHOB,
ucnymeHHHX mof yraom 2,5° B peaxmum I2C(d,p&X Opr  HavYaAbHOR KuHe-
Taqecko#t oHeprum pefirponos 2,1 I'sB/HywiIoH / /, HO OTJMYA8TCA OT Hee
SHAYEHEAMM OApaMeTpOB; B NaibHelmeM OyfieM HASHBATE ee (J@HOMEHOJOI'H~
geckolt crpykTypuolt fymkimmelt,s orTvimame oT QYHKImH, HOAYISHHHX M3 Hepe—
JATEBACTCKAX BOJHOBHX (QyHRImmf#t pefirpoma.

¥ "HEpeJATUBUCTCKMX" CTPYKTYPHHX PyHKum#., 9TO pacXORIEHMe, KOHEUHO,
He 00A3aTeNBFHO CBUJIETENBCTBYET NPOTUB HEPEJATMBUCTCKUX IIOTEHIMAJJBHHX
mMojelledd: HampuMep, MOEET OKasaThkCAd, 4YTO (EHOMEHOJOTMYECKad CTPYKTYp—
HafA QyHKuMA S@PEeKTUBHO YUMTHBaET BKJA[ [PYTEX, OTJIMYHHX OT MOKa3aH-
HOro Ha puc. I, MexamusmoB peaxmmz (d, ,p).

B Hacroswmeit padore HailneHHas paHee /1/ ¢eHOMeHOIOrMYECKAanA
CTPYKTypHasa Q@yHKUmA [ediTpOHA UCHOJB3YyeTCA 1A OIMCAHWA CIEKTDPOB
IPOTOHOB, BHIETAWIMX B pEaKIMM Iy d,p)X mOHN HYyJEBHM YIJOM IpH
HayaJbHHX UMIyJIbcax pgefTpoHOB 5,75/I2 z 9,1 I'sB/c / /. Kpome ToOroO,
B YCJOBMAX BKCII€pMMEHTA OLIGHMBAETCA BKJA4] B UMIYJIBCHHR CIIEXTp
IIPOTOHOB, OCYCJOBJeHHHl BO3Cdy®IeHHeM I[MOHHHX cTeneHeft cBodogH B
nporecce ¢parmMeHtammm [fefiTpoHOB, & MMEHHO, ‘BKJAIH OT [EUArpamM,
NOK§38HHHX HA puc, <, JTH MEXaHU3MH yRE€ DACCMATDUBAJMCH B JATEpPATy-
pe ’ , HO B CYWECTBEHHO [pPYyI'MX KMHEMATHUYECKHX YCJOBUAX: yKa3HBa—
JI0OCh Ha SHAUMTEJBHYW MX pOJb B Ipollecce fparMeHTamm gefrporor mop 0°
OrmeTM, 4TO B paccMaTpUBAEMyW HaMil KHHEMATHYECKY®D OCJacTh 3aMeTHHI
BKJaJ MOTYT [aTh TOJBKO [UarpavMMHd C BO3CYRIECHHEM NMOHHHX CTelneHeél
cBoOOnH. Kak HeTpymHO y6emuThCHA, OCHOBHOR BKJ&H [IMA&rpaMM ¢ OCMEHOM
TAxeJHME dacTunaMy (M, B YACTHOCTH, [MATDAMMH [IBYKDATHOIO DACCEeAHMA)

HAaXO[MTCA B OGJAACTM MeHBUMX SHAUeHMH MMIIYJIBCOB PETUCTpUPYEMHX
IPUTOHOB :
B B C
/
b A x
/
q X

Puc., 2. MexaHM3MH peaxuuy Iyd ,D)X ¢ BO3CYE[eHHEM IMOHHHX
creneHeit cBOGONH. -

2. llpm BHuMCJeHMM BKJIAJOB [gUarpamMM, I[IOKA3aHHHX HA PUC. &, B
peaxrizn IH(d,,p)x dyfey OpUACPRUBATHCA OCHOBHHX IpepRmoJorenuit, mpy—
HATHX B padorax /14,15 . Tax, pna guarpaMvH C IIepepaccesHMeM MHOHAa
(pmC. 2a) HYRJIOHH fefTPOHA CUMTANTCA HAXO[AUMMUCA HA MaccoBO# ImOBepx—
HOCTE ¥ "3aMODOXEHHHMM" , & @OPOMEKyTOUHHE IMOHH ‘-~ (H3MYECKUMH.
B caygae pmarpaMMH C [OIVIOWEHMEM IIPOMEEYTOUHOI'O [MOHA HYKJIOHOM-—



cnekratopom (puc. 26) IpepnoJaraeTcs, 4YTO UMIYJILCHOE paclpefeserue
HYKJIOHOB QefiTpOHA ABJIAETCA [Opa3fio GHCTpee MeHAwleRca @ym{imeﬁ, yeM
aMIUIATYl8 POKNEHUs IIIOHOB B HYKJIOH-HYKJIOHHHX COYJapeHUsaX. B aTux
NpUCIMEEeHUAX UHBApUaHTHHE [uffepeHLuaJbHHEe CeYeHUA [JiA IIPOLEecCos,
IIOKa3aHHHX Ha puc. <a, <0, [ANTCA COOTBETCTBEHHO BHPAKEHUAMK

b Zmax
; ds _Lmj Cde de Eeq _ dydx
¢ d,C - L‘J’[R,‘m s d_?{/ 4.0 q/'a’{ q//£ "'q,IC°59/EI » (I)
Ji,%f* de 2
E‘oLc PANTITARE NI W)I : (2)

Bpecs ed6/dq, -~ unpapuantHoe WpfepeHIMANBHOE CeueHWE  DOKJEHMA
OUZOHA B HYKJOH-HYKJOHHOM B3amMojie#icTemz, d6 /dQ - muddepeHimassHOe
CeueHMe YUPYroro IMOH~HYKJIOHHOTO DACCesHHS, -~ KOHCTGHTA INMOH-
HyKJIOHHOro B3amvopgeficTBua ( g’“/4JT = 14,7), q,’;,, —  KBajpaT YeTHpex—

MMIyJbC& BUDPTYaJBHOLO MHUOHA, Z{, ¥ & -~ TpeXMepHHIl MMIOYyJEC M 9HEPrusd
IpOMeXyTOYHOI'O OMOHA, q,’ n & ~— TpexMepHHH MMIYJBC ¥ SHEPLMA KOHEU—
Horo mmoHa (puc. 2a), 4y=2m(Ee+m), m u M - maccH HyKJIOHA X
[MOHA COOTBETCTBEHHO, E, ~— 3HEPrMA HYKJOHa~MUUEHM B CHCTEMe IOKOA
pe#irpona, 1/ R - cpefHee 3HaueHUEe OGPATHOI'O KBajipara pajuyca pmelitpo-
Ha, X = 2 mq,l/su » Q3 — TIPOEKIJA MMIYJbCA MPOMERYyTOYHOILO MHOHA H&
HampaBJeHUe ImyuyKa, Y  — a3uMyTaJBHHR yroa BHIeTa TIPOMERY TOYHOT'O
ouoHa, 6 ~— yroa Mex[y DPerdcTPHPYEMHM IDOTOHOM ¥ KOHEYHHM IMOHOM, C
u E¢ — TpexwvepHHil UMIYJBC U SHEPIUA PErMCTPUPYEMOrO HPOTOHA. Ceqexme
DORJieHMA IpOMeryTouHoro mioHa B N — N BsamvoneticTemm ( £de/ d.q, )
MO gMEHIMPOBAHHOE ¢ yYeTOM MaMeHeHud §a30BOI'0O ofbemMa U3~3a BUPTYaJb—
HOGTH BTOI'C IMOHA, [aeTcA BHpaxeHumeMm (5),

= f¢(r) exp (ietF)dr , (5‘1)

¢ (r) - BomHoBad {ysxumA meftrpona, ot = £ (E.~-m - & )/q,. Ilpu
BHYMCJEHNN BKJIAfla [MArPaMMH DHC. <4 IPOBOMWIOCH CyMMUDOBAaHNE BKJIANOB
OT BCEeX BO3MOEHHX KaHaloB peakimit NN =+ JNN z xXN->nN , a coi-
HORHME 3(fexTamu mpeHedperanoch. B kxauecTBe puddepeHILmMaNBHHX cedeHult

Sdb‘/oui u  ds /dfQl uCHoaB30BAMMCH, NAPAMETPUSAIME COOTBETCTBYDIMX
9KCHeDUMEeHTANbHHX BEeJUUMH, NpMBEJIeHHHe B IDWIOREHUM. Tam ®e IpHBeIeHH
BHpAKEHMA [ ONpejieleHMA IIpejieJoB uHrerpmpoBamud B (I),

HawGosiee cyliecTBEHHHe HEOUpeHeJEHHOCTH BO3HUKADT IpM BHIMCJIEHUN

BKJAJla gMarpaMMH puc. 206. OHE CBA3aHH C TeM, 4YTO B MHTepecywmell Hac

[C

KuHeMaTuiecKo#l oGJacTy IpOMEeXyTOYHHE IMOHH ABJANTCA CWJIBHO Hefusmuec—
KHENE . Hanpmmep, i TAHHWX , OTHOCAWAXCA K yIuy wsMepenm#t 0,E39 pax, BeJm—
qEHA qj‘w JUlA IPOMEXYTOYHOTO NHOHA NOCTAT@eT 3HAYeHWA - 0,4 (TaB/c)
Y4ueT BEPTYaJbLHOCTM IMOHA NOPOMSBOIMTCA IyTeM BBeleHUA  §opM-
faxropa Ty (4/), QeHOMEHOJIOIWIECKN ONHCHBAWWETO KAK BHEMACCOBOCTE
IMOHAa B 0CeuX BepuMHAX [UWArpaMMH pUc. <0, Tak ¥ OTJMGMe TOYHOI'O
npomaratropa IMOHa OT Ipolararopa B IOJIOCHOM HpUGIMEeHMM. B pacterax
MCIOOJb30BaJack QyHKUMA

Talqe) = 9/~ g W

yOIEeWHO HpMMeHeHHas B gHajuse muddepeHIMasbHHX cedeHuit /18/ U OOJApH-—
3aIuoHHuEX 3¢fexToB B peaKUmAX o0pa30BaHUA I[IMOHOB B HYKJIOH—~
HYKJIOHHHX B3auMojeilcTBUAX. B kavyecrtbe puddepeHLMaNbHOrO CEYEeHUA pPOE~
[eHNs MIOHOB, BXOnswero B Qopmyay (2), HMCHOJB30BAJOCH ONpPE eJEHHHM
o6pasoM MO mMEULMpOBAHHOE CeYeHMe OGpa30BaHMA peasJbHHX I[MOHOB:

de de $(q)
z—) o Al (5)
dq, dq, Py (9)
rae ml (q,) ~ ¢a30BHt o0BEM mIA ABYX HyKJIOHOB B KOHEUYHOM COCTOSAHKU
X mpu 3ajaHHOM SHAYEHMM [epefaHHOTO KMIYJIBCA a, » 2 47((1,) - gasoBult

. 00BbeM ‘3TUX Ke HYKJOHOB IIDM YCJOBHH, YTO HMIYJIBC tL IePpeHOCUTCA IIUNOHOM

¢ maccolt, onpefiesisieMof 3aKOHOM COXDAHEHUS UETHDEXUMIYJhCA B -BEpUNIHE
TOIVIONleHNA NMOHA HYKJOHOM. B odaacTy, KMHEMaTHYeCKM HejoCTymHolt mia
DPORMieHNA USUMYECKUX IMOHOB, MCIOJB30BaJach MpoLeAypa AaHaJMTHYIECKOrO
IPOJIOJNIEEHMA KBajpaTa amILIATY [IH m* POR[IEHMA DeaNbHHX [IIOHOB B Hefu—
3UYECKYD 00JacTs., 3Ta 9KCTPANOJALIA NPOM3BOMMIACE HA OCHOBE mapamer—
pusammn Bemmumma MY = ( £d6/dq, )/@Hn(q,) KaK (QYHKLUMM [OepeMEeHHHX
X;u|Gr|B oonacrm 0,9 < %z < 0,99 u 0< lq,q-l< 0,7 T'eB/c (cm.
IDWIOKEHHE )

[lommmMo TOro, 4YTO HACTOAUME aHAMM3 MPOBOMMJICA HIA CYWECTBEHHO
MHHX KMHEMATMYECKMX ycCJOBU#t, 4yeM pacueTH, BHIIOJHEHHHE B padoTe .
OpyrvvMd  OTVIMYaKIMMUA MX MOMEHTaMH ABJANTCA BHOOp BHUAa gopmpaxTopa
Fp(qu) u vomfuKaryA ceyeHHA MHKINSMBHOTC DOXAEHUA [NMOHOB, YUUTH~-
Bapiad pacuMpeHue $asoBOro odbeMa [BYX HYKJIOHOB H3-3a BEPTYAJBHOCTH
IIMOHA.



3. Ilpm oOLeHKe BKJIAJ0OB [guarpamMM, OpefCTABAANIMX  pAaBJIHYHHE
MEXAHWSMH peakl, cJejyeT, Boodme IOBOpA, CYUTATECA C BO3MORHOCTBHIO
vHTepfepeHIMKY’ aMIUIMTY®, OTHOCANUMXCA K [MarpaMMaM C OJMHAKOBHMH
KOHEYHHMM COCTOAHUSMU. TakK, HalmpuMep, HEOOXONUMO YUMTHBATEH HMHTepde—
DEHIMO aMIUIATYR @I guarpamMM puc. 1 ¥ DUC. 26 WIM Ee aMILTATY [ [Js
gMarpaMM puc. 28 ¥ puc. I, Korpga u3 HURHel BepumMHH mocieuHel#l pua-
rpavMvMi [JOMNOJHUTEJBHO MCIyCKaeTcd IMOH. I[OCKOJABKY, OJHAKO, B HACTOAMNEE
BpeMfl OTCYTCTByeT Kako#l~imGo pasymHult cmocod ompepeJeHMa OTHOCH—
TeJbHOM (asH  9TUX aMIUIITYJ[l, OIpaHKYUMCA pacCMOTpeHHeM HamdoJee
IpOCTOr0 cAydad, KOLHa 3Ta fasa paBHa JU/2.

Ha puc. 3 pesyasraTH pacdeToB auffepeHIMANLHOTO CEUYECHMA PEeaKIH
IH(d,p)X A HadaJhHOUO UMIyJabca ferpoHoB 9 I'eB/c u yria MCOycKamus
npoToHoB 0,139 papg CcpaBHMBaWTCA C 3KCIEPHMMEHTAJLHHMEA HAHHHMH. 3[IECh
wurpuxoBo#t xpmBoff 2 mOKa3aH BKJIAX [MArpPaMMH pUC. I,  BHUYKCJIEHHHE C
$eHomeHONOrUI6CKOR CTPYKTYpHOR §yHKImeN padoTH /17 B OpeANOJOXeHUN,
yTOo B HuxHe#t BepumHe 3Tolt gUMarpaMMHE EMeeT MECTO TOJBKO YODPyroe p-p
paccesanue, KpuBo#t 3 mokasaH BKH&7 HEYNpYI'MX IIpOLIeCCOB B HExHeR
BepumHe aToft muarpammH, Halpgenuu#t B I/, KpuBHe 4 ¥ 5 mpejxcTaBiaanT
BKJIAJH JMarpaMM pHC. 28 U puc, 20 COOTBETCTBeHHO, a Kpueoft I mo-
Ka3aHa CyMMa BCEX YKABAHHHX BKJAJOB. ‘

U3 puc. 3 BupgHO, 9TO BRJAAJH [MArpaMM, YUUTHBARIEX BO3CYECHEE
ITMOHHHX cTeneHelt cBoGOH, B 1[€JOM HEBEJMKM ¥ CDABHUMH C BKJIAJOM OT
OpOIeCCOB Me30HOOCpasoBaHMA B HmeHet BepmaHe [marpaMvMe pmc., L.
MaxcmvassHoe sHauemwe BrAapa 37% pocruraercd mpu 5,1 I'sB/c, ® BooGme,
oTH BrA&AH npesumawt 30% TOABKO B HHTepBANe AMIyAncoB oT 4,8 Qo
5,4 TeB/c.TaxmM 06pas30M,BHIOJHEHHHE PaCcYeTH NONTBOPEIADT EHBOX O TOM,
YTO U3MEDEHUe MMOYJABCHHX CHEKTPOB IPOTOHOB, MCIYCKAEMHX C GOJBIMMHE
ONepeYHHMU MMIOYJbCaMK BO B3amvoeficTBrAX peJIATHBACTCKUX Re#TpOoHOB C
Apnpams, seagercd sPPeKTUBHHM CpefCTBOM U3YUeHMA CTDYKTYpHoR Qymwipm
nefirpoHa B ofJacTH MaJsHX MEXHYKJIOHHHX paccToAHuft.

4. B paGote 2% YEe OTMEeYaloch, 4TO SKCIEDEMEHT&JBHHE JaHHHE O
CIEKTpe IPOTOHOB, MCIOyCKaeMuX nop yraom 0,139 pag B peaximm IH(d.,p)X
opr 9 I'sB/c, He yHaeTOA ONMCATE C NOMONBD CTDYKTYDHHX yHxim#, BuBe-
NeHHHX U3 HEepPeJATHBHOTCKUX BOJAHOBHX (Qymxim#t pefitpona. HacTosmult
aHANMS [OKASHBAET, YTO BHIOJHEHHHS DAOYETH BKI&NOB [MarpamM ¢ BOSOyE-
6HAGM IMOHHHX CcTemeHell CBOCOJH He MEHANT 8TOrO SAKINYEHHHA.

Ha puc. 4 OpEBejeHH pES8YABTATH BHYHCJAEHEE HPOTOHHOI'O CHERTDA C
HCIOJLBOBAHEEM "HEDOJATHBECTCKEX" CTPYKTypHuX QyHximi#t, Kpasue 3, 4 u
5 Ha pEC. 4 COOTBETOTBYDT, Kaxk ¥ HA DHC, 3, BRJIAJAM juarpams puc. I ¢

.

4

uo/(cp-TaBz/ca)

[E/pzldza/dﬂdp,

4 5 6 7
p, I'sB/c

Puc. 3. UvoynpcHuit CHOEKTD [OPOTOHOB, 34pPETrUCTPUPOBAHHHX [0 YIJIOM
0,139 pan BO BsﬁgyoueﬂCTnnax neATpoHoB ¢ mmmyascoM 9 I'sB/c ¢
angpamy Bogopopa’ “/ . lirpuxoBas KpuBad < — BkJA] ZMATDAMMH
puc. I, B7qncneﬂﬂuﬁ ¢ feHomenosoruyeckQt crpykryprolt ymwimelt
padoTH /1 B Ipe[IoNOXeHUE, 4YTO" B HuEHel#t BepumHe sTOR pma-
rpaMMH MMEeT MecTO TOJBKO YIpyroe p—p paccesHue, Kpupag 3 -
BKJA[ HeYNpyrux mpolleccoB B HukHelt BepumHe puarpamvu puc. I,
kpuBHe 4 ¥ O — BKRJAH [UarpsaMM pUC. 2a U puc., 26 COOTBET—
CTBEHHO, KpuBad I - cymMa BceX yKa3aHHHX BKJIAJNOB.

HeyIpyruMM IIpoleccamu B HuxHelt BepmmHe, puc, 2a ¥ puc. <6. lirpmxomoi
KpuBolt 2 mOka3aH BKJAL muarpaMmd puc. 1 ¢ ympyrmm paccesHnmeM B HuEHel
BepumHe, Bu}¥8?ennun CcO cTpyKTypHOR dyHrimMelR, oTBeuamuelt mapuEckoMy
OOTeHIMa€y a kpusot I mokasaHa cyMMa BceX [6PEYUCAEHHHX



BKJIA0B. KpuBaa 6 mpepcraB/ideT QHAJOIMUHYD CYMMY B CJyYae BHUKCJICHM
CO CTPYKTYpHOH @ym?}leﬁ noJydeHHo# m3 BosHoBOR QyHximu pelfirpona maa
MOTeHIMAaa Pemxa

—
o

Fﬂ
o,
N

._.
O,
w

(E/p21d25 /dNdp, w6/ (cp-TaR%/c2)
l

4 5 B 7 )
p, I'sB/c

Puc. 4. To ®e, uyro u Ha puc. 3. Irpuxosas KpuBad < - BKJIA] IUACpaAM—~
MH pEc. I ¢ yOpyrEm paccesHuem B HUEKHel BepmymHe, BHIMCJIEHHHM
co cépyKTypHoﬂ gynxiMe# A DapERCKOrO IOTeHIMaka, Kpueag 3 -
BRJA[ HEyOPYIMX OpOLeCcCOB B HumHell BepuuHe jmarpamvi puc. I,
KkpuBHe 4 ¥ 5 - BKJIAQJH AMarpamMM pEC. <28 ¥ pEC. <0, KpuBag I -
cyvMMa BceX Yxa3aHHHX BKJAJOB, KpuBad 6 - cymMMa 9THX K€ BKJIa-
IOB B cJydae BHYMCAeHull co cTpyrrypHo# dymximell pmA moTeHIma-
Jga Peftpa.

W3 puc. 4 BUMHO, YTO HM ORUMH M3 BAPUMAHTOB pACUYeTOB C HEPEeJIATH— .
BUCTCKMMM BOJIHOBHMM (YHKIMAMKM  HE BOCIPOU3BOIAT BHCOKOWMIIYJILCHYIO
YacTh IIPOTOHHOT'O CIEKTpa, I'le 0oda BapUaHTa pa3/MYaNTCA TaKkKe MEX[IY
codoit, OTcopa ciaefyeT, UTO NONHTKMA CKOPPEKTMpPOBATEH PE3YJIBTATH, IIOJY—
YAeMHE C HEpEJATMBUCTCKUAMM BOJIHOBHME (QYHKUMAME, OyTeM HOGABJIEHUA
BKJIAa "Gq,—I(OMIIOHeHTH" NOJIEHH IPWBOJMUTEL K CWJIBHOM 3aBUCHMOCTH BeJ—~
GUHH 9TOr'0 BRJAJA OT KOHKDETHOI'O BHUJA MCIOJAL3yeMo# BOJHOBOX QyHKIMM.

5. B uMmiyJbCHHIl CIEKTD IPOTOHOB, MCIYCKaeMHX B Iponecce fpar-
MeHTaIy pReliTpOHOB HA Afpax BOJOPOHA IOT O°, OIpe feJdimil BKJIAL [anT
IPOTOHH-CIIEKTATOPH (HA pguarpamve puc., I OHE OGO3HAUEHH Kax YaCTHIH
). VnpapuanTrHOe mffepeHiMajpHOE CedeHUe ncnycxam IPOTOHOB—~CIIEK—
TaTOPOB MOl HYJEeBHM YIVIOM MOKHO 3amicaTh B BU[e

S%ﬁ = NG‘ (5')366'}3/3 (7":):':?”) 3'.(3;) ‘\Q(zzj : ©

dp

3pecs N — HOPMEPOBOUHHI MHORMTEJD, x = (Po+ $3)/(B, + B3 ),

6¢f(s") - moJIHOE Ceveie N - P BIaUMOfielicTBEA, 8 = (Bo— fo+ m)¥ -

(B3— p3)" - xBajpaT NOJHOR sHEPr#Em B CUCTEME LEHTDA MACC —B3AMMO-
meficTBYDUMX WACTHI B HMEHelt BepumHe [uarpamvu pue. I, G /B(x,jﬁ-r) -
CTPYKTypHasa (I)ymcrmﬂ ueﬁTpoua Wi HYKJIOHA g&, Haxomnuerocn Ha maccoBoft
mosepxsocTs, 4 = (B,- pq) - (B3—-p3)" - KBajpar HHBADUAHTHOH
MaccH HykaIoHa &, HaXoJamerocA BHe MAaccOBOA [IOBEDXHOGTH, (QYHKLWA

(&%) ponmua Momamnmponam cedeHre 6;‘ P(%") ¢ yuerom BHpTyaIE-
HocTu HeltrpoHa, a QyHKIEA

S CAGRE T WALTATRE S I

OPOHNOPIMOHANEHAA OTHOWEHMD MHBAPHAHTHHX IOTOKOB CTAJNKEBAWMEXCA dac—
THL, 0GECIeUMBAST OCpANEHMe B HYJb MKHBAPHAHTHOIO [H{depeHIEAIBHOrO
cedenua (6) peaxmunm IH(d ,p(0°))X Ha xuHemaTEdYecxoft rpammue.

CnenyeT OTMETHTH, YTO BeJUUMHA X MOXeT OHTH OmpefieleHa TaKke
coorHomerumeM X = ( $o - p3)/(Bg - B3 ), UTO COOTBETCTBOBAIO OH
OPOTHBOIOJOKHOMY HANpPABJIEHAK NBEBEHMA CHCTEMH GECKOHEUHOI'O HMIyJbCA,
Bosuomoe ?msmecnoe UCTOMKOBAHKE BTOR HEOJHOSHAYHOCTH OGCYRJAIOCH B
pado're

Pacters no ¢opmyne (6) npoBojWIMCH B IPEANONOKEHMAX, UTO:
(a) cedenus B3amMOfeMCTBEA pealbHHX K BUDTYAIBHHX HEHTDOHOB G mpoTO-
HAMH OJMHAKOBH (T.e. ¥(2 ) = I); (6) cTpyxTypHas QYHKIHMA (}P/B(x,gs.r)



coBmagaeT ¢ gysxmmedr  Gg,p (% ;E ) IR BHEMACCOBOI'® HYKJoHa & ;

B pacueTax HCIOJb30Bajach QYHKIMA, HalljeHHasa w3 aHaiM3a [JaHHHX O pe?R—
05707 IH(d,,p)X npe 9 PaB/c ¥ yrie ucnyckamma mportoHo 0,139 pap

B kauecTre GtP(5 ) HCHOJB30BAIACH IApaMeTpPUsaliia sHepreTmyeckoft

3aBMCUMOCTH IpHMBEJEHHHX B 9KCIIEDUMEHTANBHHX [AHHHX O IIOJHHX Ce-

4EHMAX N — P PACcCeAHU:.

PesysbraTH BHYKUCJAEHUA VMIYJIBCHHX CIIEKTPOB HpOTOHOB BMECTE C 3KC—
nepn?enranbﬁumn [I8HHHMH HB? HavaJbHHX UMIOyJascax pgeltrponos 5,75

u 17,8 FaB/c NOKa3aHH KpuBeME 1, 2 u 3 Ha puc. 5. (Ha
3TOM DUCYHKe A COBMElWeHWA MaKCHMymoB cmexTpos npu 5,75 u 9,1 I'sB/c
paHeHe npu 5,75 TeB/c ymuHO®eHH Ha Koadfmmment I1,6.) Tam ®e WTpUXOBOH
kpuBof 4 [iAd cpaBHeHMA IOKasaH cieKTp nporoHor mpu 9,1 T'eB/c,
BHMHUCJEHHHE ¢ "HepeaaTuBUCTCKOR" cTpykTypHOR fyHKIMe#, moayueHHOR u3
BoJHOBO! $yHKIME pmeliTpOHA [JiA MADUECKOrO moTeHumasa. KpubBne 5 u 6 co-
OTBETCTBYNT BKJIAfaM [UarpaMM DHC. 2a ¥ puc. &6 mpu 9,1 I'sB/c.

W3 puc. 5 BUpHO, YTO HMEET MeCTO KadyeCTBEHHOE COIVIacHe Mexpy
9KCIIePUMEHTAJLHHMY JAaHHHMA U pe3yJbTaTaM: pacyeToB ¢ feHoMeHoJOIMdYeC—
Kot cTpykTypHOo# yrrimeit. Pasymuua B moBefeHwm KpuBx I, 2 um 3 B
BHCOKOMMILYJIBCHOR 4acT# cmekTpa oCyCJOBJEHH MMEHHO y4eToM sHepreTuuec—
KOR _38BUCEMOCTH [OJHOLO CEYeHHA h - p baccesHMs U BAAHUEM GyHrImit
F (p ). BupHO TaxEe, YTO pACYETHHe KDMBHE IPOXORAT HECKOJBKO HUEE
9KCIepAMEHTANbHHX 3HAUeHM# B o0jacTé MaxcHMyMa CIIEKTpa U BHUIE KX B
o6aactn ummyapcos 0,15 - 0,3 T'sB/c B cucTeMe IOKOA feftTpoHa. 9ITu
paCXOBJeHIA MOTL'YT OHTH OCYCJIOBJEHH KaK YKA3aHHHMM BHIle NIpUCJMXEeHMAMH,
CReJaHHEHMM [P BHYMCJEHUAX mo opmyne (6), Tak ¥, BO3MOKHO, HeJlOCTa—
TOYHO TOUYHOR X ~32BHCHMOCTBD KCIONB3YyeMoR CTPYkTYpHOR §yHKIpmM.

PesyabraTi pacyeToB IPOTOHHOI'O CHEKTpa, Bunonﬂe7nux ¢ mHapuicKoft
BOJHOROR (ymrimel#!, Kak 2TO yEe OTMEUAJOCh B padoTax /, HeJiocTa~
TOYHO XOpPOWMO BOCHPOMSBOJAT OKCIGpHMEHTaJBHHe faHuHHe npu 9,1 [9B/c B
odnacta mvmynbcor 0,2 - 0,45 I'sB/c B cucTeme nokosa pfeltTpoHa, mprueM
9KCIepUMeHTabHHe [aHHHE JIeXaT B 9TOM CJyyae BHIle pacysTHOR KpuBoOit.
U3 prEcyHKa BHIHO, YTO IYTEeM ydeTa BKJAQOB TUArDAMM C IIPOMSKYTOYHHM
IMOHOM HEJb3A NOJHOCTBD YCTPAHATH BTO pACXOX[EHMe, TaK Kak BRI
mUarpaMMH C [OIJIOMEHMEeM IMOHA, IpeBHmAKIME BKJIAX MMACpaMMH C IIepepac—
CeAHVWEM IMMOHA, OKA3HBAETCA CYWECTBEHHHM JMWb B [OBOJBHO y3KO# odaacTm
mvmyascos 0,1 - 0,3 I'sB/c B cucreme noxo7 ueﬂTpOHa. OTMeTHM, 49TO 3TH
pesyJbTaTH He NOATBEPEJANT BHBOROB padoT o TOM, 4TO DACXOKfe—
HE® MORLy OKCHepUMEHTATBHEMM Jammvu o peaxmm “H(d, ,p(0°))X mpx
9,1 I'eB/c ¥ pesyJbTATAMA pACYETOB C HEPEJATHBECTCKMMEA BOJHOBHMM
(QYHKIMAAMY MORHO NEJMKOM YCTDAHKTH 38 CYET MEXaHU3MOB C IIPOMEKY TOUHHM
mioHOM, CJaejyeT TaxKkKe @KHMeTh B BUJY, YTO M3-38 CPABHUMOCTHE BKJIAJOB
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Y ts cnymenssx nox Q° B peaxmm
H(d,p)X mpu 5,75 9,1 A3/ 4 17 ,8 I'sB/c /20 /, B CHCTeMe
nokosa pei#trpona. Kpmnue I 21 3 -~ pesyapTaTH pacueTOB IO
opuyxze (6) pIA HAYAABHHX MMIYJABCOB HeftrpoHos 5,75, 9,1 7
17,8 I'sB/c, COOTBETCTBEHHO, CO CTDPYKTYpHOR dyHxImeft padoru
Kpmeas 4 - pacwer mpm 9,I TaB/c ¢  "HepeISTHBUCTCKOH"
oTpyxTypHO# gyHximelt, moayueHHo# m3 BoJAHOBOR ¢yHxiumm pe#TpoHa
JIA DOapURCKOIO mNoTeHimaxna., KpuBHe 5 m 6 — Braapgd guarpamm
puo. 2a ® prc. 26 mpu 9,1 TsB/c,

mEarpamy puc, I m pEo. 26 B 06JaCTH IPOTOHHOI'O CIIEKTpa BOIHSH

0,2 M'eB/c muTepfepenmuonHie BHPOKTH MOIYT ATpaTh B[60H BaGKHYD DOJIB,
H 0683 MX y4eTa TDYRHO OJ8JATh ONpejeleHHHE BAK/OYOHUS O KAYSCTES ONU—
CBHHEA SKONGPEMEHTANbHHX paHHuX mpm 9,1 T'sB/c muis yraa €adiogemma 0°.
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6. B Hacrosuwe## pagoTe pacyeTH MMIYJALCHHX CIEKTPOB IIPOTOHOB,
KCIYyCKAeMHX B Dpeaxliy IH(dJ,p)X pr 9 I'sB/c xax B 001acTH GOJBIMX
(8 = 0,139 pap), Tax ¥ HyJeBHX NONEPEYHHX MMILYJIbCOB HpoToHoB (8 = 0°),
BHIIOJHEHH [IA pPa3HHX MeXaHW3MOB IIPOTEKAHUA Deaxili.

Cutyaima oxaspBaeTca GoJjiee nmpocTof i GOJNBIMX IONEPEYHHX MM—
IyJBCOB BTODMYHHX IIDOTOHOB. B 3TOM Ciyyae BKJIal pguarpaMvm ¢ BO30yEge—
HUeM IMOHHHX cTeleHeil cBodopgd (puG. 2) OKa3HBAETCA 3HAUUTEJNBHO MEHB—
MM, YeM BKJIAJ OCHOBHO# [muarpaMMH MOJeJNH KeCTKMX coypapenuit (puc. I).
lloaToMy pHaHHHE O BHCOKOMMIYJBCHHX 4acTAX CIEKTPOB IIPOTOHOB, MCIYCKaé-
MHX C COJIBWHMMY IIONEPEeYHHMM MMIyJbCaMX BO B3auMO fe#CTBHAX pesATUBUCT-
CKuX [e#TpOHOB C AmpamMM, yHOCHO MCIOJL30BATh A M3YYyeHUS CTPYKTYDH
nefiTpoHa.

B cuoyyae HyJNEeBHX MONEPEYHHX MMIYJIHCOB BTOPMYHHX HPOTOHOB CHUTya-—
IMA CKJAHBAETCA HE CTOJNb OJHO3HAYHO. 3[1eCh MCIOJh30BaHMe $eHoMeHOJOo-
ruveckoil crpyxrypHot dyHKIMM pellTpoHa [O3BOJAET KadeCTBEHHO, C TOY—
HOCTBK [0 HEKOTOpHX feraje#t, BOCHIPOM3BECTH 9KCIEDMMEHTAJbHHE CIEKTDH
IPOTOHOB—CIIeKTaTOpoB mpx 5,75 = 9,1 I'sB/c., Opsaxo mpu 9,1 T'sB/c
BJIAJ, MEXAHU3MA C IIOIVIOWEHMEM HYKJOHOM—CIIEKTATOpPOM BHPTYAJBHOI'O MHOHA
(mmarpavma puc. 26), HOMAHMPYIM#A IO CpABHEHNMI G BKJIA[IOM MEXaHM3a
IepepaccesaHnneM ImoHa (gmarpamma, puc. <a), B yskoft xuHemaTwdeckoit oG-
aactn %:mZMWm Aq,% 0,08 TsB/c B cucreme noxoa felrpoxa)
CTAHOBATCA CPABHUMHM C BKJA[OM OCHOBHOI'O MexaHu3Ma (guarpamma puc. 1),
¥ BO3HHUKAaeT BONPOC O HEOOXOMMMOCTM ydyeTa uHTepfepeHIMM aMILIUTY [,
OTBEYAKNIMX yKa3aHHHM guarpamvaM. He IpoBejid COOTBETCTBYWUMX pPACYETOB,
TPYFHO CHeJaTh oOlpefefieHHHE 3aKJIKWYEeHUA O COIJIaCHK Mexjy Teopuelt u
9KCIIeDMMEHTOM BO BCeM MCCJe[IOBAHHOM MMIYJIBCHOM MHTEDBAJE.

Taxuv oGpa3oM, MOJyYeHMe HOBHX 9KCIEDUMMEHTAJBHHX [@HHHX O CIeKT-
pax IPOTOHOB, Mcuyckaemux B peaxmmax A(d ,p)X HOJ HeCKOJBKEMM yIIaMu
HalJpJieHnd, B YCJOBMAX, KOI'jJa BKJAJIH MEX8HM3MOB C BO3CGYEIEHUEM IMOH-
HHX cTeneHeit CBOGOIH HEBEJMKHM, OWIO OH KpafiHe NOJeSHO [UiA MU3BJiedeHHS
unfopMaIMU O CTPYKTYpHO! yHrimu peltTpoHa.

ABTOpDH CYMTART CBOMM [PUATHHM [OJIPOM BHpPA3UTH GJAarojapHOCTH
mpofeccopy M.[.MemepAaxoBy 3a mOOxfepEKy padoTH ¥ LIEHHHE COBETH, &
raxkge ['.M.JHKacoBy 3a OGCYyE[eHHe pe3yJbTATOB. -

12

[TPHJIOEEHVE

PaccMoTpeHe KuHeMATMKM IIPOBOAWIOCH B CUCTeMe IOKOA JlefiTpoHA.
3aKOHH COXpaHEeHUA PHeprM¥ ¥ MMIyJbca B OCeMX BepumHax puarpaMvH pHC.
23 NPUBONAT K CJEAYOUMM ypaBHEHMAM:

%mm’“ + i‘ﬂmcll + (a,z“-i)q/’“z = q,’:l. +}u-2' , (8)
m*-ym(Ec-m)-q38 -mE +Gp-Pp=0, (9)

rpe y =1 —-AA§ /3N, My~ nHBapuaHTHasg Macca HepPerMCTPHPYEMHX YaCTHI,
a= 2P0nt/6N , P0 —~ KMIOYJLC NPOTOHE-MUIEHK B CHCTéMe IIOKoA pefTpoHa,
Q¢ — [ONepeyHas KOMIOHEHTE MMIYJbCA IDOMEEYTOUHOrO INOHa,

o =(Ei-m)a -py,pzupq IPONOJIbHAA U IONepevHad KOMIOHEHTH
UMIIyJIECa PerucTPApYyeMOro NPOTOHA, M — Macca micHa. Wckiwuns 9,z U3 (8)

n (9), mOJYu¥M ypaBHEHNe

(1-a¥)[U-02) py sty + INIEXE

. . (10)
—iU—dﬂquWWﬁ?-+& - (yma)y =0,

rge
8= (4-a)(1+y) m(Ec-m) + aymA

u3 KopHel#t ypasnemusa (I0) q:?” o4 q:rn, HalifeHHHX NpH MaKCHMaJbHOM
3HAYEHUH BOJMYKHH max = L = 4m*/4y , MOEHO OIpefeJMTh IIpeJleH
HHTEIDUPOBAHUA Xy, % Xpax -

Bepxuuft mpejiesl MHTEIDUDOBAHUA N0 ASEMYTAJILHOMY yIVIY

Frmax = 1< 08 BVL- 08/ ( Ymanpa)] 4
e

B = Ymox(Ec-m+py) + i(Ec-m)~ym,A/(t-a‘) ,
HAXOMHTCA M3 YCJOBHA COBIAKEHMA IpEeNeJOB MHTEIDKDOBAHMA IO X. PemeHue
cucTeMs ypasHemm#t (8), (9) oTHOCHTENBHO Y DOPE  3aJIAHHOM O  CJMUKOM

IDOMO3JIKO, IOSTOMy BCA OCJACTH MHTErpUpOBAHUA IO X OHia pa3duTa Ha
IBe 9a8CTH, MIA KOTODHX NpUCJMKEHHO CIOpPABE[JIMBH CJSIYOIME COOTHOMEHUA:

9z :((.l/"T -—la"m”-}-)ﬁ‘)/(imtj) ; (I2)

9z = ym/(1-0) - (g + )/ (amy). (I3)
13



U3 (I2) un (I3) pia xagpoil us mopodnacTefl MOJMy4yawTCA cieRyoume ypaBHe—
HUS [IA OLpefeleHus Y :
1‘(00‘— HA prcosty) - 2?[(2137,: Wty - ) -

-HA(EC—m)p’;.m’*y] + ;5" =0, (14)

Y :[xSN/[iml)]/{i/(i-a.)-[\/P;w&"lf +1A"/(‘l-0«)\ -
- me'j’T'/(iAl)} ,

(15)
rpge
o :(Ec-m+PZ)A4:A",

B = xsy Y m+2(E-m).

lepeftpem Temepds K Bompocy napamerpu3aiuy fufPepeHIMANEHHX Ceye—
mut o6/d n  gde/dg , Bxopmmx B Bupamenus (I) z (5). B cayuae
perucTpamm mpoToHoB o 0° ocHoBHO#t BrAan B muddepeHIMANBHOE CEYeHHE
peaxipr  “H(d, ,p)X 0GYCJIORJIEH NPOMERYTOYHHMYM IMOHEME C WMMIYJIbCAMI,
COOTBETCTBYWIMMA OCPa30BAHNK DE30HAHCHOT'O COCTOMHUS N*(3/2,3/2) B
YIpyroM IMOH~HYKJOHHOM paccefHuM. B aToM ciyuae B pacueTax [ Be/ld—
upHH d6/dfl MCIONB30BANACE IIDEJVIOKEHHAS B pacoTe apameTpu3au
SKCIIEPUMEHTAJBHHX JAaHHHX O JT— N  paccedHmy B OGJACTH UMIYJIBCOB
maoHoB oT O mo 0,7 T'eB/c.B cayuae yIuia perMCTPANER IpoToHoBR 0,139 pax
BagHH TOJBKO IPOMEXYTOYHHE NHMOHH C HNIYNLCAME,SoJbmmaMum,uem 0,7 I'sB/c.
8neck INA OONYIeHES BewauEH o6 /oS  Owm HcHONBL30BAEH
pesyJapTaTH (a30BOrC aHaiM3a FaHHHX O JU —N paccedHmd B 00JaCTU
mvmyascos 0,7 - 1,7 T'sB/c /22/ . lloxyyeHnue B /227 ros@dumment Cp,
pasnoreHus MPPePeHIMAIFHOTO CEUBHAA d6/dS. mno mosusomam Jexanmpa
aIlpOKCUMIPOBATMCE BHpAXEHUAMN .

%2 Y
Co=Z (A, + B + & Kiexp §~(T - Tp%/(2H},  (16)
174 =4
ree A;, By, Ky, T;, C; - mnapamerpd, omnpefeigeMHe B Ipolecce
annpoxcuvamuu, a T - KuHeTHueckad oHeprUs [MOHA. JMJIA I[MOHOB G

mvmyascamu, Goabummu, deM 1,7 T'eB/c, mifdepeHimansHde cedeHma Jr— N
paccesHUs NapaMeTpu30BANICH B BHUJlE

ds(TT'p) /L =de (WP) /AL = (0,2 + 4,64-10"3exp(7,67c0s8)) mo/cp,

de(TTp>n°n) /A = (0,01 + 4,310 3exp(3,84 w0s8)) w6/cp. (I7)
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OTmeTuM, UTO BKJAJ [MOHOB C uMoyancamy Sosee 1,7 I'aB/c B pesyabTu-
pybliee CeyeHNe HEBEJVK.

VHBapUaHTHOg CeveHUe WMHKJINSUBHOIO DOKJIGHMA MMMOHOB B IIPOTOH—HYK-—
JIOHHHX COYJApEHMAX BHUMKCJAIOCH U3 COOTHOWEHUS

gd,G/d,Q:XEd.G‘(PP»'JT.*'X)/dJi , (18)

rge &de(pp*n“)()/d@ ~ IpMBefieHHAR B padoTe /23/ napaMeTpu3aLma
MHKJD3UBHOIO CEYSHUA DORJIEHWS IMOHOB B p-D COyJapeHUsX, a ® ~— KO-
afuImMeEHTH, NOOJNYUEHHHe HA OCHOBE MOJEJM OJHOIMOHHOI'0O O6MeHa B IIpe[no-—
Jokenmz, 40 B JU-N pacCeAHMM [OMUHUDYWT AMIIATY[H C U30CIMHOM 3/2:

peaxmmsa Rx
pp — 'pn 1/8
pn-> ' nn 1/16
pn—> 1°pn 1/2
pn -+ I pp I/16

Ing 9KOTpANOAAUMM KBajpaTa aMILUIATY[H DOXJEHUd IMOHOB B Hefmam-
YeCKYyD 0GJacTh MONOJb30BAJNACEH BHPAKEHMT

2 M2(§=0,98)exp{—10(x,—1)}exp{—(6,3 - Sx,)%,} mpy X >4,
= (I9)
M2(§-0,98)exp{—(6,3 - 5x5) (g —ch.m)} mpn Xz &4,

rge § = q,*/ q,*m ~ OTHOWEHME KMIYJhCA IMOHA K MAKCHMAJBHO BO3MORKHOMY
€ro KMOYJAROY B OMOTeMe IeHTpa MacC B3auMojelcTByLINMX HYKJIOHOB, 4
Qrmae BHUHONAGTOA IpE ¥ = 0,98,

Besmymua opepHero odpaTHOr'0 Keappara pagayca jefiTpoHa npuxHmMa-
Jack passo 0,061 MO'I , KaK 9TO JapT BHYMCJEHUA C BOJHOBOH {yHkimeit
XnnbTeHAa O napaMeTpamm oL = 45,8 MeB m ¢ = 237,2 MsB. Cuepyer
OTMETUTH, UTO BHYMOJNEHMA C DaBSHHMA BOJHOBHMU (GYHKIMAME IPUBOJAT,
BOOGme I'OBOPA, K PA3HHM 3HAUEHMAM odpaTHOro KBafpaTa papgmyca pelirpona
(raopEMep, @A BONHOBOR GyHKIM, BTBe‘IaDméﬁ uo're71m7zw Xamain-
IxonoToHAa, moayuyaercd suavemme I/R7= 0,0273 wg~l /%4 )e 9TO, KO-
HEYHO, [OOOJNHMTEJBHO CHUXAET HAJCKHOCTEL OIEHKM BRJIAJa MeXaHM3Ma C
epepaccesumeM IPOMERYTOUHOro IMoHa (puc, 2a).
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Awrupent 1.C. u ap. P2-87-417
K sonpocy 06 onucanuy peaxiyuu lH(d,p)X
npu PenATUBUCTCKUX SHEPIrMAX [EATPOHOB
Al

AnA pasnMuUHNX MEexaHM3aMOB NPOTEKaHWA peaKuuu 1H(d,p)x npu 9 M3B/c sunon-
HEHN PaCcUeTh MUMNYNLCHMX CNEKTPOB NPOTOHOB, MCAyCKaemux kak c Gonbummn, Tak
M C HyNeBuMH NONEpeuHumMt MMNynbcamu /yrnw pernctpayvwm npotoHos 0,139 u 0 pap
cooTBercTBeHHo/. MlokaaaHo, 4TO B cnyuae GosbwMx NONEPEMHHX WMNYNbCOB 8TOPUU-
HWX NPOTOHOB Anarpammm ¢ Bo3bywaeHnem NMOHHHX cTeneHel caobogu [awT B UenoM
HeaHauMTeNbHWe NONPaBKM K pedynbTaTaM, NONyUEHHWM B MOAENW MECTKUX COyRape-
HUI; HANPOTMB, ANA yrna peructpayun 0° B 06nNacTM MMNYNbCOB BTOPUUHHX MNPOTO~
Hoa 0,1#0,3 I3B/c /B cucTeme noxoa geiTpoHa/ BKNagw Npoyecca NpAMOA dparMeH=
TauMn KU MEXAHUBMOB C BOsBGywaeHMeM NMUOHHBIX. cTeneHerd cBoboan CpaBHWMH NO Benu-
.UMHE,M NPH PACCMOTPEHMM BONpoca o6 afeKBaTHOCTU TEOPETUIECKOrO ONUCAaHMA
cnefyeérT CUMTAOTLCA C BO3MOWHOCTLI MHTepdepeHUMM aMNAUTYAR PANUUHEX MexaHua-
MOB PaccMaTPUBAEMOM peaKuum . R

PaGota bwnonHeHa B JlaBopaTopun BHUMCAMTENBHON TEXHWKW W aBTOMATH3IAUUK
OUAU .,

Mpenpiorr O6xenuHeHHOro KHCTHTYTA RAEPHLIX HCclenoBanuit. [ly6ua 1987

Nepesog apToOpoB

Azhgirey L.S. ot al. P2-87-U417
On the Description of the TH(d,p)X Reactlon

at Relatlvistic Energles of Deuterons

Calculations of the momentum spactra of protons, emitted both with lar-
ge and zero transversal momenta In the JH(d,p)X reaction (the detection
angles of protons are 0.139 and 0 rad, respectively), have been performed
for different reactlion mechanisms. In the case of the large transversal
momenta the graphs with the excitation of the plon degrees of freedom on
the whole yleld only minor correctjons to the results obtajned in the hard
scattering model. On the contrary, for zero angles of the secondary proton
emission the direct deuteron fragmentatjon and the mechanism with the exci-
tatijon of the plon degrees of freedom turns out to give approximately the
same contributions in" the momentum Interval of secondary protons 0.1~
-0.3 GeV/c (in the rest frame of the deuteron), and the possibility of the
interference of the amplitudes for different reactlon mechanisms should be
taken Into account.

The Investigation has been performed at the Laboratory of Computing
Techniques and Automation, JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna 1987




