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6yARWOB ~.r. ~ AP· 
0 MexaH~3Max peaK4~~ npRMOro B~6~BaH~R nap npOTOHOB 
~3 RAPa yrnepoAa npoToHaM~ c 3Heor~e~ 660 M3B 

Pl-92-13 

C noMO~b~ TpexnneYHoro ~cKpoeoro cneKTpoMeTpa ~3MepeH~ A~c1>¢epeH4~anbH~e 
ceYeH~R , 3HepreT~YeCK~e cneKTP~ BTOP~YH~X npoTOHOB ~ ~MnynbCH~e cneKTP~ oc
TaTOYH~X RAep AnR peaK4~~ p,3p Ha RApe 12 C np~ 3Hepr~~ 660 M~B B Tpe x reo
MeTp~RX on~Ta ~ nonyYeH~ npeAsap~TenbHble AaHH~e B YeTsepTo~ reoMeTp~~ on~Ta 
np~ 3Hepr~~ 350 M3B. Bo ecex reoMeTp~Rx on~Ta npaKT~YecK~ ~cKn~YaeTcR BKnaA 
B peaK4~~ MexaH~3Ma p~c . le c po~AeH~eM n°-Me3oHa ~ ero nocneAy~~M JaxsaTOM 
RAepH~M npOTOHOM. B nepeo~ reoMeTp~~ on~Ta rnaBHbl~ BKnaA 0 peaK4~~ AaeT Me
xaH~3M p~c. la ABYXKpaTHOro pp-pacceRH~R. Bo BTOpO~ reoMeTp~~ onblTa Hap RAY 
C BKnaAOM MexaH~3Ma p~c.la B peaK4~~ eCTb BKnaA MexaH~3Ma p~c . 16 c ~306apo~ 
B npoMe~yTOYHOM COCTORH~~ - B TpeTbe~ reoMeTp~~ BKnaA MexaH~3Ma p~c.la npaK
T~YeCK~ nonHOCTb~ noAaBnReTCR . Ecn~ CAenaHH~e B pa6oTe npeAnono~eH~R o xa
paKTep~cT~Kax OAHOKpaTHOro COYAapeH~R npoToHa C RAepHO~ pp-napo~ cnpaBeAn~
B~ , TO KaK BO BTOpo~, TaK •~ B TpeTbe~ reoMeTp~RX 3aMeTH~~ BKnaA B peaK4~~ 
MO~eT AaBaTb MexaH~3M p~c . lr . noeABap~TenbHble AaHH~e O A~c1>¢epeH4~anbHOM ce
YeH~~ peaK4~~ p,3p B YeTeepTO~ reoMeTp~~ on~Ta CB~AeTenbCTB~T B nonb3Y To
ro, YTO BKnaA MexaH~3Ma p~c . lr B peaK4~~ (ecn~ OH ecTb) MeHbWe o~~AaeMoro. 

Pa6oTa e~nonHeHa 0 na5opaTop~~ RAePH~x npo6neM O~H~ . 

Coo6meHHe 06heJ1HHeHHoro HHCTHTYTa ,uep111,1x HCc..1e;ioeaHHii . lly6Ha 1992 

nepeeoA M.~ .noTanoea 

Budyashov Yu.G. et al. Pl-92-13 
On Mechanisms of the Direct Knock-Out Reaction 
of Proton Pairs from the Carbon Nucleus by Protons 
at 660 MeV 

A three-arm spark spectrometer has been used to measure differential 
cross sections, energy spectra of secondary protons and momentum spectra 
of residual nuclei for the reaction p,3p on the 12 C nucleus at 660 MeV in 
three experimental geometries . Preliminary data were obtained in the fourth 
geometry at 350 MeV. In all geometries the contribution of mechanism fig.le 
with production of a n°-meson followed by its capture by the nuclear proton 
is practically excluded . In the first geometry the main contribution to the 
reaction comes from mechanism la of double pp scattering. In the second geo 
metry, besides the contribution of mechanism la, there. is a contribution 
of mechanism fig.16 with an intermediate state isobar. In the third geomet
ry the contribution of mechanism la is almost completely suppressed . If our 
assumptions on the cross section for single collision of a proton with 
a closely correlated pp-pair are true, mechanism fig.lr can make a noticeab 
le contribution to the reaction both in the second and in the third geo
metries. Preliminary data on the differential cross section for the reac
tion p,3p in the fourth geometry indicate that the contribution, if any, 
of mechanism fig.lr to the reaction is smaller than it was expected if the 
assumptions mentioned in idem 4 are true. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JI NR · Communication of the Joint Institute for Nuclear Research. Dubna 1992 
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BBEAEHHE 

B npeAblAY11te£1 ny6n111Ka4111111' l / 06cy>KAan111cb 3KCnep111MeHTanbHble 
AaHH~e no peaK4111111 p,3p_Ha RAPe yrnepoAa np111 3Hepr111111 660 MaB 
B ycnOBIIISlX OnblTa, KOrAa rnaBHb1£1. BKnaA B Hee AaeT MeXaHlll3M ABYX.
KpaTHOrO KBa3111ynpyroro pp-paccestHIIIR (p111c.la)~ YTo6w 04eHIIITb · 
ponb Apyr111x B03MO>KHWX· MeXaHlll3MOB peaK411l111·- ABYXKpaTHoro Heynpy-

1 .roro B3alllMOAe£1cTBIIISl C lll30~apo£1 b ♦ B npoMe>KyT04HOM COCTOSlHllli . , 
(plllc.16); PO>KAeHIIISl He~TpanbHoro n~oHa B nepBOM pp-coyAapeHIIIIII 

' C nocneAYIOUIIIIM ero 3aXBaTOM OTAeflbHblM S!AePHblM npoTOHOM ( PIIIC.1B) 
.. Ill OAHOKpaTHoro COYAapeHIIISl HaneTa1011tero npOTOHa C TeCHO Koppen111-
. POBaHH0£1. RAePH0£1 pp-napo£1 ( PIIIC. lr), nocneAYIOUlllle. ~3MepeHIIIR 6b1-

n111 npo1113seaei-tb1 B ycnoa,111six · onblTa, KOrAa BKnaA MexaHlll3Ma ( p111c. la) 
_noAaensmcsi. 
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Puc. I. Ha6op ,o;narpaMM )];JUI ormcaHH.H peaKu;HH p,3p. 
i . p 

B AanbHe£1~eM lll3nO>K8Hllllll reoMeTplllst onb1Ta 11 ' 6yAeT lllMeHo~aTbCR 
nepeolil, a nocneAYIOUlllle - BTopolil, ,TpeTbelil, YeTeepTotil. llnsi ecex .. 
reoMeTp111H yron, 06pa3yeMb1£1 6111cceKTp111co£1 yrna Me>KAY ocesb1M111 n111-
HlllstM1-1 IIICKpOBblX KaMep neeoH CTOpOHbl cneKTPOMeTpa Ill HanpaeneH111eM 
nyYKa npOTOHOB, Ill yron, 06pa3yeMblH OC8BOH fllllHllle£1 lllCKpOB0£1 KaMe-

.· pbl npasoH CTOpOHbl cneKTPOMeTpa w T_eM >Ke HanpasneHllleM, COOTBeT-. 
crnyioT KlllHeMarnKe KBa3111ynpyroro paccesiHvlst npoTOi-ta RAePHblM KBa.:. 
3111Ae£1TPOHOM.Bce reoMeTp111111·onblTa - KOMnnaHapHble. Bo BTopo£1 ' 
Ill nocneAYIOUIIIIX reoMeTplllRX OnblTa npOTOHbl; perncTplllpyeMble TPeTb111M 
nneYOM cneKTPOMeTpa, RBflRIOTCR KYMYnRTIIIBHblMIII ~ Hx 3Heprnsi B aHT111-

• na6opaTOPHOH ClllCTeMe KOOPAIIIHaT 6onbwe 660 MsB. 

/ 
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3KcnEPll1MEHTAnbHblE PE3Yflb TATbl 

BTopasi reoMeTp111si onwTa 

b01 = 31°+40°; b02 = 16°+25°; 60 3 = 72°+86°; 

6T1 = 6T 2 = 6T 3 = 140+300 Ms~; 

6W1 = 6W2 = 0,0241 cp; 6W3 = 0,0584 cp. 

BTopasi reoMeTp111si Ha cpa3oTpoHe 6nlll3Ka K nepso~ reoMeTp111111 onbl
Ta Ha ClllHXPOL.\lllKnOTpoHe. ll13MepeHIIISl B HeL1 CAenaHbl C 4enb10 npo-. 
sepKIII socnpo1113BOAIIIMOCTIII pe3ynbTaTOB. 

. Bo BTOPOL1 reoMeTpllllll, B OTnlllYllle OT nepBOL1, noAaBneH111e BKnaAa. 
B peaK4lll10 p,3p AlllarpaMMbl ABYXKpaTHoro Heynpyroro B3alllMOAeL1CT-· 
BIIISl C 6•-1,11306apoL1 B npoMe~yT04HOM COCTORHIIIIII CHIIIMaeTCR, TaK KaK 
6blCTpblL1 npoTOH' o6pa3YIOU\IIIL1CR BMeCTe C 6 + -1,11306apoL1 B nepBOM pp
COYAapei-t111111, MO>KeT1.nonaCTb KaK B yrnoBOL1 lllHTepsan 602,· TaK 
111 B yrnosoL1 .IIIHTep~an 60 1 •• CpeAHee 3Ha4eH111e ~Hepr111111 sToro npoTo
Ha ne>1<111T BHYTPIII sHeprernYecKoro IIIHTepsana .6T 2 111n111 · 6T1 perncTpa-
4111111 npoTOHOB cneKTpOMeTpOM. 

PacYeTHaSl scpcjleKTIIIBHOCTb perncTpa4111111 TpexnpOTOHHblX co6b1Tlll~ , 
AnR AlllarpaMMW p111c.la nplll nepeXOAe OT nepso~ reoM~Tpllllll KO BTO
po~ yMeHbWaeTCR B 7 pa3. 3TO yMeHbWeHllle CBR3aHO C TeM, YTO 3Ha-
4eHllle cpeAHe~ sHepr111111 npoTOHa OT nepsoro coyAapeHIIIR, nbnaAaio-. 
U1ero B yrnoso~ IIIHTepsan 60 1 .111n111 60 2, ne>KIIIT Bb1we .sepxHe~ rpaH111-. 
L.\bl. 3HepreTlll4eCKoro lllHTepsana perncTpa4111111 npOTOHOB nepBblM Ill BTO
pwM nneYaM111 cneKTpoMeTpa. 

3a Bbl4eTOM cpoHa BO BTOpOL1 reoMeTpllllll 3aper111cTp111poBaHo 606 
Tpexnpo~OHHWX co6wT111~. lllx pacnpeAeneH111e no cyMMapHoL1 3Hepr111111 
BTOplll4HblX npoTOHOB npaKTIIIYeCKlll cosnaAaei C aHanorlllYHWM pacnpe-: 
AeneH111eM AnR nepsoL1 reoMeTp111111 'onb1Ta' 11 111 no3TOMY 3Aecb He np111-
BOAIIITCR. 

3Kcnep111MeHTanbHWe 3HepreTlll4eCKllle cneKTPW,BTOPlll4HWX npOTOHOB 
Ill lllMnynbCHble cneKTpbl OCTaT04HWX RAep nocTpoeHW Ha OCHOBe 390 co~ 
6b1Tv1L1, 3aKnlOYeHHblX B lllHTepsane 6 Tc = 590+650 M3B. CIJOHOBblX co-
6blTIIIL1. B yKa3aHHOM lllHTepsane MeHbWe 20%. lJ.1,11cpcpepeH4111anbHble ceye
HIIIR peaKL.\111111, OTHeCeHHWe K lllHTepsanaM 6Tc = 430+650 M38 v1 6T~ = 
= 590+650 M38 COOTBeTCTBeHHO paBHW: 

d3 a = (2,00±0,40)•10- 28 CM2/cp3 
dw 1 dw 2 dw 3 

d3a = (1,90±0,45)•10- 28 CM2/cp3. 
dw 1 dw 2 dw 3 

. . . . ; ·,; ,_,.,--,'M',1';; l 
·, _\.,_-·h• ~~H. ... L. nil~lt.l.:r.Jil ~,•\ 
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np111 onpeAeneH1t11t1 ceYeH111R _AnR. 111HTepBana t. Tc = 430+650 M38 yy
TeHa nonpaBKa Ha RAepHoe B3a1t1MOAeACTB1t1e BTOpll1YHblX npoTOHOB 
B ¢111nbTpax ynpaBnsiio~111x TenecKonoB cneKTpoMeTpa. np111 onpeAene
Hl/1111 ceYeH111R AnR 111HTepBana t.Tc = 590+650 M3B y~TeHa e~e nonpaB
Ka Ha Heynpyroe RAepHoe B3alt1MOAeACTB111e npoTOHOB B 3neKTPOAaX, 
I/ICKPOBblX KaMep • 

. ~3MepeHH~e ceYeH111si B npeAenax ow11160K on~Ta He 0Tn111Ya10TCR 
OT COOTBeTCTBYIO~IIIX AaHHblX, nonyYeHHblX AnR nepBOA reoMeTpllllll onbl
Ta 121 Ha CIIIHXP04111KnOTpOHe, ecn111 nocneAHllle np111BeCTIII K TeM me 
IIIHTe~BanaM cyMMapHOA 3Hepr111111 BTOPIIIYH~X npoTOHOB, YTO Ill BO BTo
poA reoMeTp111111 onblTa Ha ¢a3oTpoHe. 

np111 nepexoAe OT nepBoA reoMeTplll~ on~Ta Ha ¢a30TpoHe Ko BTo
poA 1113MepeHH~e -ceYeHIIIR peaK4111111 yMeHbWalOTCR noYTIII B YeT~pe pa3a, 
a pacYeTHaR 3¢¢eKTIIIBHOCTb per111cTpa~111111 TpexnpOTOHH~X- co6~TIIIA 
AflR AlllarpaMMbl p111c. la, KaK yKa3blBanocb BblWe,' naAaeT B ceMb pa3. 
3TOT ¢aKT RBnReTCR AOnonHIIITenbHblM nOATBepmAeHllleM CAenaHHoro 
paHee 3aKnJOYeHIIIR I l I O TOM , YTO B nepBO~ · reoMeTpllllil onblTa . Ha ¢a"-
30TPOHe rnaBH~A"BKnaA B peaK4IIIIO AaeT MexaHlll3M ABYXKpaTHOro 
KBa3111ynpyroro-paccestHIIIR. 
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Puc. 2. B TopaJI reoMeTPHR. 3KcnepHMeHTaJibHhJe pacnpe,[\eneHmI 

no 3HeprHH BTOPH'IHblX ITPOTOHOB H HMITYJibCY OCTaTO'IHOro JI,D;-
pa (+) H pacqeTHbJe pacnpeP,eneHHH ,D;JIR p;uarpaMM pHc. la (o),.": ... ,.,., 

.H PHC. 16 (b.). . ,:, 
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Ha, p111c. 2 cpaBHVIBaJOTCR '3Kcnep111MeHTanbHb1e pacnpeAeneH111si - 3Hep
reT111YecK111e cneKTP~ BTOPIIIYH~X npOTOHOB Ill IIIMnynbCH~e cneKTp~ oc
TaTOYHbiX RAep C pacYeTHblMIII pacnpeAeneHIIIRMIII, AnR A~arpa.MM, pi,ic.la; 
111 16, noCTpoeHHblMIII Ha ocHoBe ,130 111 504 Bb1~111crieHHblX no MeTOAY ' 
cnyY'aAHblX IIICnblTaH~A TpexnpoTOHHblX C06birnA. 3Kcnep111M.eHT,anbHble 
cneKTPbl noKa3aHbi Ha p111c .·2 1<pecTaMIII, a pacYeTHb1e - cBeTn.blMIII 
KPYH<KaM~, .AnR AlllarpaMMbl PIIIC. la Ill TpeyronbHIIIKaMIII AflR AlllarpaMMbl 
p111c.'16. YKa3aHHb1e Ha p111cyHKe 3Kcnep111MeHTanbHb1e norpewHocTi1

1 
RB

nRJOTCR CTaTIIICTIIIYeCKIIIMIII. CTaTIIICTIIIYeCKllle riorpeWHOCTIII pacYeTHblX 
pacnpeAeneHIIIA AnR AlllarpaMMbl PIIIC .16 paBHbl 3Kcnep111MeHTanbHblM, no,
rpeWHOCTRM, CTar111cT111YecK111e norpeWHOCTIII pacYeTH~X pacnpeAeneH111A 
AflR AlllarpaMMbl PIIIC. la B A Ba pa3a 60nbWe nocneAHIIIX.. . . . , .. : . 

np111 p03blrpbJWe nepBoro B3alt1MOAeiiicTBIIIR AnR AlllarpaMMbl plllC .16, :' 
.. YYIIITbJBanocb yrnoBoe pacnpeAeneHllle · POAIIIBWIIIXCR 111306ap, B3HTOe . 

1113 pa6oT~ 131 • CeYeH111e pO~A0HIIIR 111306ap t.· B pp-CO,YAaP~Hll1RX np111 
3Hepr111111 660 M38 COCTaBnReT, cornacHO 3TOA pa6oie, -3 M6. 

B cny~ae ~e~aHlll3Ma p~c.lB ocTaTOYHoe RAPO B nepBOM pp-s3a111-
MOAeAcTB111111 BOcnplllHIIIMaeT IIIMnynbc, He npeBblWalO~IIIA B .cpeAHeM 3Ha-

' YeHIIIR,200,M38/c, a.BO,BTOPOM B3alllMOAeACTB~III - norno~eHIIIIII w0
-

Me3oHa OTAenbHblM RAepHblM npOTOHOM - nonyYaeT e~e IIIMnynbC CBblWe 
500 M38/c. B pe3ynbTaTe ll.BYX riocnel).OBaTenbHblX · B3alllMOtJ.eAcTBIIIA . 
pe3ynbTIIIPYIO~IIIA IIIMnynbC, YHOCIIIMblA OCTaTOYHblM. Rll.POM, 6yl).eT 6.onb
We 250~300 M38/c~ YTO HaXOl).IIITCR B_pe~KOM npOTIIIBOpeYIIIIII C.3KCne
p111MeHTanbHblM IIIMnynbCHblM pqcnpel).eneHllleM OCTaTOYHblX Rl).ep. no3TO
MY BO,BTOpoA reOMeTPIIIIII (KaK Ill B nepBoA Ill B nocneAY~IIIX reoMeT
PIIIRX) l).lllarpaMMa p111c.lB BKnal).a B peaK411110 p,3p np~KTll1YeCKIII He l).a-
eT .. 111. l).anee He 6yAeT o6cyml).aTbCR. , . 

KaK Bllll).HO Vl3 p~c. 2, paCYeTHble l).aHHble AflR Ai1arpaMMbl p111c .16' . 
xopowo on111c~~a10T 3Kcnep111MeHT~nbH~e pachpeAeneH111R. Ha ocHo~e Ta
Kor:o me cornac111si 3KCnep111MeHTanbHblX pacnpel).eneH111A, nonyYeHHblX 
B nepBoA , reoMeTpl/1111 onblTa Ha CIIIHXpo4111KnOTPOH~, C ·, pacYeJHblMIII, pac
npel1,eneH111RMll1 AnR ~exaHlll3Ma p111c.l6 ~~ B pa6oTe 11 / CtJ.enan111 B~
BOll O.TOM,'YTO OCHOBHOA BKnaA B peaK4IIIIO l).a~T 111Me~HO 3TOT·Mexa-
H1113M. - 0AHclKO> np111 npol).onmeHIIIIII onb1Ta y l"taC B03HIIIKnll1 CO~HeHIIIR 
B npaBOMepHOCTIII ,3TOrO.B~BOl).a no ll.BYM o6CTORTenbCTBaM., ··, 

Bo~nepB~X, cpaBHeH~e 3Kcnep111MeHTanbH~x p~cnpeAeneH111~-c-pac-
,_ . ' . '· . 

YeTHblMIII. l).n~ MexaHlll3Ma ll.BYXKpaTHOro KBa3111ynpyroro pacceRHll1R, 
( PIIIC. 2). noK_a3blBaeT, YTO Henb3R IIICKnlOYIIITb BO BTopoA reoMeTpL-1111 
on~Ta BKnal). B peaK4111io yKa3aHHoro MexaH1113Ma, TaK,KaK 6onbwoA. 
pa36poc TOYeK Ha pacYeTHOM 3HeprernYeCKOM cneKTpe BTOpll1YHblX 
npOTOHOB, per111CTp1t1pyeM~X 1BTOpoA IIICKPOBOA KaMepoA, Y~CTIIIYHO MO-

, meT 6b1Tb 'o6ycnoBneH Hel).OCTaTO':iHOCTblO CTaTIIICTIIIKIII BblYIIIC_neHHblX 
C06blT111A. . . . . 

Bo-BTOPblX, nocne ony6nlllKOBaHIIIR pe3,YflbTaTOB Hawero onbiTa 
Ha CIIIHXpo4111KnOTPOHe noRBlllnacb TeopeTIIIYeCKaR pa6oTa 141 ' 8 KO-
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TOPO~ B np1,16n1-1meH1-11-1 OA~Onl-10HHoro O6MeHa BW41-1CneHw Ce4eHl-1H o6-
pa30BaHl-1H fl+- 1,1 fl++-1,1306ap B pp..:coyAapeH1-1Hx, a TaKme ce4eH1-1H 
B3al-1MOAe~CTBl-1H l-1306ap C HyKnOHaMl-1 B 3aBl-1Cl-1MOCTl-1 OT 3Hepr1,11,1. 
8b1l.!1-1cneHHb1e ce4eH1-1H pomAeH1-1H 1,1306ap fl+ 1,1. fl++ 0Ka3an1-1cb s xop6-
weM cornac1,11,1 C noHBl-1BWl-1Ml-1CH nO3AHee 3KCnep1-1MeHTanbHWMl,1 AaHH~
Ml-1131. H1-1KaKl-1X 3KCnep1-1MeHianbHWX AaHHWX O ce4eHl-1HX ynpyroro 
1,1 o6MeHHoro pacceHHl-1H 1,1306ap HyKnoHaM1-1 noKa He 1-1MeeTcH. 

~nH 1,13O6apbl C 3Hepr1,1e~ 160 M38, KOTOpaH 6nl-13Ka K cpeAHeA 
3Hepr1,11,1 1,1306ap, pomAa~~1-1xcH np1,1 coyAapeH1-11-1 HaneTa10U.1ero npoToHa 
C HAepHWM npOTOHOM np1,1 3Hepr1,11,1 660 MaB, BW41-1CneHHWe ce4eHl-1H 
norno~eH1-1H, ynpyroro 1,1 o6MeHHoro pacceHHl-1H Ha npoToHe paBHbl 
10 '50 1,1 173 M6 COOTBeTCTBeHHO; aHanorn4Hble Ce4eHl-1H Ha He~rpoHe 
paBHbl 40,18 1,1 193 M6. no AaHHblM pO3blrpb1Wa cpeAHHH Macca 1,1306a
Pbl cocTaBnHeT 1160 MaB, TaK 4TO np1,1 3Hepr1,11,1 160 M38 ee cpeAHee 
BpeMH.ml-13Hllt paBHO T = 1;25·10" 23 C. ~3 np1-1BeAeHHWX AaHHWX cne
AYeT, 4TO cpeAHl-1A npo6er l-13O6ap B HAepHOM se~eCTBe no OT~owe-
Hl-1IO K · pacceHHl-1IO,. pacnaAj 1,1 norno~eH1-110 cocTaBnHer At= 
= 0,32•10' 13 CM, B TO BpeMH KaK nap41,1anbHblA npo6er 1,1306ap 
no OTHOWeHl-1IO K norno~eHl-110 HAepHblM npOTOHOM 6yAeT, paBeH A ;,, 
"'20-10· 13 CM. nony4aeTCH, 4TO 1,13-3a Hanl-1l.!l,1H l-1HTeHCl-1BHOl-1AY~l-1X 
KOHKYPl-1PYIOU.ll-1X KaHahos peaK41-11,1 BepOHTHOCTb norno~eHl-1H .fl+-1,1306a.:. 
pw B nepBOM B3al-1MOAeAcTBl,11,1 C HAepHWM npoTOHOM yMeHbWaeTCH 
B 60 · pa3. Ho ecn1-1 1,1306apb1 nepeA norno~eH1-1eM 1-1cnbITblBa10r HecKonb
Ko pacceHHl-1~, TO no np1-141-1He norep1,1 3Ha41-1renbHoA 4acr1-1 3Hepr1,11,1 
OHl-1 He cMoryr B nocneAYIOU.leM npi,rnecT1-1 K. 06pa3osaH1-110 TpexnpoToH
Horo co6WTl-1H, YAOBneTBOPHIO~ero ycnOBl,1IO or6opa nci cy~MapHOA 
3Heprn1-1. 

B CBH31-1 C 3Tl-1M npeACTaBnHeT 6onbWO~ l-1HTepec cpaBHeHl-1e BKna
AOB B peaK41-1io Al-1arpaMM p~c.16 ·1,1 p1-1c.lr. nocneAHHH Al-1arpaMMa 
HapHAY c p1,1c.l6 np1-1sneKanacb paHee·s pa6ore 151 AnH on1-1caH1-1H 
3Heprer1-1l.!ecKoA 3as1-1c1-1Mocr1,1 tel.!eH1-1H ynpyroro pacceHHl-1H nporo
HOB Ae~ipoHaMl-1 Ha3aA B o6naCTb 3Hepr1,11,1 300+700 M3B. np1-1MeM; 
4To ce4eH1-1e 06pa3osaH1-1H rpex nporoHoB np1,1 coyAapeH1-11-1 npoToHa 
c recHo Koppen1-1posaHHoA pp-napoA pasHo ce4eHl-110 ynpyroro pp-pac-

. ceHHl-1H 1,1 COCTaBnHeT 25 M6, a acjxpeKTl-1BHOe 41,1cno nap ($nyKTOHOB) 
B HApe yrnepoAa cornacHO pac4eTaM1 61 BO3bMeM paBHblM 0 ,08. Y4TH 
pac4eTHble 3$$eKrnBHOCrn perncrpa41,11,1 TpexnpOTOHHblX co6b1rnA 
1,1 npeAnonoml-1B, 4TO BepOHTHOCTb BWXOAa Tpex npoTOHOB 1,13 HApa, 
6e3 nocneAy10~1-1x coyAapeH1-1A OAl-1HaKosa AnH scex paccMaTp1-1saeMblX 
MexaHl-13MOB, Ha~AeM, 4TO BKnaAbl MeXaHl-13MOB p1,1c.l6 1,1 lr OTHOCHT
CH KaK 1:2. 

C41-1TaH, l.!TO 3HepreTl-14eCKOe pacnpeAeneH1-1e BTOpl-14HblX npOTOHOB 
AnH 'Al-1arpaMMbl p1,1c. 1 r COOTBeTCTByer $a3OBOMY 06beMy peaK41-11,1' 
Mbl nposen1,1 pac4eTbl, pe3ynbTaTbl KOTOPblX cpaBHl-1BalOTCH C 3KCnep1,1-
M,eHranbHblMl-1 AaHHblMl-1 Ha p1,1c. 3. Pac4eTHble pacnpeAeneHl-1H, nocr-
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pactieTHbie 

poeHHble Ha OCHOBe 222 TpexnpOTOHHblX co6b1rnA' Ha 3T0M Pl-1CYHKe' 
noKa3aHbl l.!epHblMVI KpymKaMl-1: 8 Ka,l.!eCTBe VIMnynbCHoro pacnpeAeneHl-1H 
PP::-:nap B HApe yrnepoAa 1-1cn,onb3osanocb 1-1MnynbcHoe pacnpeAeneH1-1e 
KBa31-1Ae0rpoHoB ,. nonyl.!eHHoe B' 7 ' no npHMOMy. BbI61-1BaH1-110 AeAi-po-,
HOB l,13 Toro me RAPa npoTOHaMl-1 C 3Hepr1-1eA 800 M38. KaK BVIAH0 
1,13 p111c. 3, cornac1,1_e MemAe 3Kcnep1-1MeHranbHb1M1-1 1,1 pac4eTHblMl-1 _pac
npeAeneHVIHMVI TaKoe me YAOBneTBOPVITenbHOe, KaK 1,1 AnH Al-1arpaMMbl 
p1,1c .16. TaK1-1M o6pa3oM, ecn1-1 Bbll.!V1cneHHbIe B pa6oTe 14 ' ce4eH~s:i 
o6MeHHoro III ynpyroro pacceHHl-1H fl+-1,1306ap Ha HyKnoHax raK me 
AOCTOBepHbl, KaK 1,1 Ce4eHl-1H norno~eHl-1H 3Tl-1X 4acr1,14 HyKnoHaM1-1; 
1,1 ecn111 cy~eCTBYIOT TeCHo KOppen1-1posaHHble napbl nporoHOB B HApe, 
TO BO BTopoA re0Merp1,11,1 B np111H41-1ne Henb3H l-1CKnl041-1Tb Han1,14111e 
BKnaAa.s,peaK41-1io p,3p Mexa~1-13Ma p1-1c:1~. · 

,OAHaKO nOCKOnbKY CAenaHHble. 04eHKVI_ OTHOCl-1TenbHblX· BKnaA0B 
s, peaK41-1io A111arpaMM p1-1c. la, 16 1-1. lr l-1Meioi cKopee np11t6n111meHHb1~ ' 
xapaKrep, , cornacV!e pac4eTHb1x. pacnpeAeneH1-1A AnH MexaHl-13Ma p1-1c .lr 
C. 3t<Cnep111MeHranbHblMVI pacnpeAeneHVIHMl-1 Henb3H C4VITaTb AOKa3a:-:- _ _. 
TenbCTBOM HanVl41,1H i BKnaAa yKa3aHHOrO MexaHl-13Ma B_ peaKL\VIIO p ,3p ., 
PaBHblM o6pa30M Henb3H peWVITb, Ae~CTBVITenbHO n1,1 TaK CVlnbHO. no
AasirneTCH, BKnaA B peaK4111io tt111arpaM~bI p1-1c.l6 c fl•-1,1306apo~ .a _npo-
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Me>KyTO4HOM COCTOHH111111. CpasHeHll1e 3Kcnep111MeHTanbHblX pacnpeAene
Hll1~ c pac4eTH~M111 AnH a111arpaMM p111c.la 111 16 noKa3~BaeT, 4To Ta
Koe Cll1flbHOe noAaBneH111e BKnaAa,no see~ B111A111MOCTll1,OTCYTCTByeT. 

YTo6~ pa3o6paTbCH s B03H111KWe~ c111Tya4111111, 6~no peweHo npose
CTll1 1113MepeH111e Ha cneKTPOMeTpe e~e s ABYX reoMeTp111Hx: s TpeTbe~ 
re6MeTpll1111 np111 3Hepr111111 660 M3B, KOrAa BKnaa B peaK4111~ ABYXKpaT
Horo KBa3111ynpyroro pacceHHll1H noAasneH He MeHee 4eM Ha nopHAOK 
no cpasHeH111~ co BTopo~ reoMeTp111e~, 111 .B 4eTsepTo~ reoMeTp111111 
np111 3Hepr111111 350 M3B, KOrAa BKnaa A111arpaMM~ p111c~la·noaasneH TaK 
>Ke, KaK 111 a rpeTbe~· reoMeTp111111, a BKnaA A111arpaMMbl p111c .16 naAaeT , 
np111MepHo Ha nopHAOK 1113-3a yMeHbWeH111H Ce4eH111H o6pa3oBaHll1H A+~ ' 

H3o6ap • pp-coy••P•"""· ;I 

TpeTbH reoMeTpll1H on~Ta 

A0 1 = 20,5°+25°; A0 2 = 16°+20,5°; A0 3 = 93°+107°; 

ATf = AT 2 = 150+310 M3B; AT 3 = 100+240 M3B 

Aw 1 = Aw 2 = 0,0121 cp; Aw 3 = 0,0584 cp. 

TpeTbH reoMeTp111H onb1Ta npaKT1114ecK111 coanaAaeT c re0Me-rp111e~ 
KBa3111ynpyroro pacceHH111H npoTOHa Ha HAepHOM KBa3111Ae~TpOHe: B He~ 
3a Bbl4eTOM (f>OHOBblX C06blTll1~ Ha6paHO 300 TpexnpOTOHHblX C06blTll1~. 
3Kcnep111MeHTanbH~e pacnpeAeneHll1H AriH 111HTepsana cyMMapHo~ 3Hep
r111111 ATC = 590+650 M3B nocTpoeHbl Ha OCHOBe 150 co6b!Tll1~ ." 
' Vl3MepeHHble All1cjxpepeH4111anbHble Ce4eH111H AnH 111HTepaanos CYMMap

HO~ 3Hepr111~ ATc =-430+650 M3B 111 ATc = 590+650 M3B pasH~: 

d3 a 

,, 

dw 1 dw 2 dw 3 

d3 cr 

= (2,8±0,7)•10- 28 CM 2 /cp 3 
t' ' ' 
, l 

dw1dw 2 dw 3 
= (2,0±0,5)•10- 28 CM 2 /cp 3 • ·f 

f 

4nH TpeTbe~ reoMeTp111111 pac4eT~ nposeaeH~ AflH
0

A111arpaMM p111c~la, 1 
16 111 lr. 4nH nepsoro MeXaHll13,Ma Ha OCHOBe 5780 TblCH4 111CnblTaHll1~ 
nony4'eHO 85 co6blTll1~, YAOBneTBOPH~~ll1X Kp111Tep111HM OT6opa no yrnaM 
BblfleTa BTOPll14Hb1X npoTOHOB, HO cpea111 Hll1X He Ha~AeHO Hl/1 OAHOro 
co6b1T111H, yaosneTBopH~ero. Kp111Tep111HM oT6opa no 3Hepr111111. Ecn111 
npll1HHTb, 4TO ycnos111~ OT6opa no 3Hepr111111 YAO~neTBOpHeT OAHO co--
6~i111e, TO Ha~aeM, 4TO np111 nepexoAe OT BTopo~ reoMeTp111111 K tpe~ 

· Tbei.1 3(f>(f>eKT111BHOCTb perncTpa4111111 co6b1rni.1 y6b1saer s 27 pa3, a· no 
cpasHeH111~ c nepso~ reoMeTp111e~ - 6onee 4eM Ha ABa nopHAKa. 
B Ta6n1114e npeacTasneHo pacnpeaeneH111e 85 pa3~rpaHH~x co6~T111i.1 
no 111Mnynbcy OCTaTO4HOro HApa. 

8 

POCT.' 
M3B/c 

·o+4o 
40+80 
80+120 

120+160 
160+200 
200+240 

·Kon1114eCTBO 
co6b1T111~ 

0 
2 
7 

15 
22 
21 

POCT.' 
M3B/c 

240+280 
280+320 
320+360 

'360+400 
400+440 
440+480 

Ta6n1114a 

Kon1114ecTBO 
C06b!Tll1~ 

7 
8 
1 
1 
1· 
0 

B111AHO, 4TO pacnpe4eneH111e npaKT1114eCKll1 Ha4~HaeTCH TOflbKO'C 111M
nynbca 6onee·80 M3B/c, aero MaKCll1MYM ne>1<111T s 06nacT111 200+ · 
+220 M3B/c. 3Tll1M OHO ~111nbHO OTnll14aeTCH OT 3Kcnep111MeHTaflbHoro 
pacnpeaeneH111H, npeACTasneHHoro Ha p111c.4. B TOM cny4ae, KorAa 
YAOBneTBOPH~TCH ycnOBll1H OT6opa C06blTll1~ He TOnbKO no yrnaM BbJ
neTa, HO 111 no ~Hepr111HM BTOPll14HblX npOTOHOB, pacXO>KAeH111e pac4eT
HOro 111MnynbCHoro cneKTpa OCTaT04H~X HAeP C 3Kcnep111MeHTanbH~M 
cneKTPOM MO>K~T TOflbKO yc111n111TbCH, TaK KaK 111Mnynbc~ HAePH~X npo-
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PHC. 4. TpeTbfl reoMeTpHH. '.3KcnepHMeHTanbHbie H pacqeTHbie 
pacnpegeneHHa gnH gHarpaMM pHc.16 (~) H pHc.Ir (•). 
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TOHOB, yyacTBY~~Li!X B nepBOM 111 BTOpOM COYAapeHLi!HX, AO coyAape
Hll1H AOnmH~ 6~Tb 6onbwe 300t350 M38/c. . : . 

TaKLi!M o6pa30M, pacYeTHaH 04eHKa BKnaAa Lil BLi!A 111MnynbCHOro· 
cneKTpa 111CKn~4a~T CKOnbKO-HLi16YAb 3iMeTH~A BKnaA B peaK4Li1~_AnH 
TpeTbel/1 reoMeTpLi!Li! MeXaHLi13Ma ABYXKpaTHOrO,KBa3Li1Ynpyroro· pacceH-
HLi!H. . 

Ha pi,,c. 4 npoi,,3 BOALilTCH cpasH'ei-me 3KCnep~MeHTanbHblX' crieKTpOB 
c pacYeTHblMLil AnH A111arpaMM pi,,c .16 1-1 lr. B npeAenax norpewHocTeA 
onb1Ta i,, pacYeTa pacnpeAeneHLi!H · cornacy~TCH MemAY co6oA. no3TOMY 
BKnaAbl MeXaHLi13MOB p111c .16 111 lr no BLilAY pacYeTHblX pacnpeAeneHLilA 
~a3Aen1i1T~ Henb3H. _· . 

nocKonbKY pacYeTHaH 3cjxjleKTLi1BHOCTb perncTpa41i1L-i TpexnpoTOHHblX 
co6bITLi1111 AnH ALilarpaMMbl pi,,c .16 rip111 nepeXOAe OT BTOpo111 re0Mei"p1,1i,, 
K TpeTbe111 ocTaeTcH HeLi13MeHHOll1, a AnH All1arpaMMbl pi,,c ~ lr so3pa
cTeT no4Tll1 B Tpll1 pa3a, OTHOWeHLi!e BKnaAOB yKa3aHH~X ALilarpaMM 
npi,, ycnos1111i1 cnpaseAn1i1socT~ CAenaHH~X npeAnonomeH1i1A B TpeTbe111 
reOMeTPVILil'•AOnmHo 6b1Tb OKOno 1:6.· 0AHaKO TO o6CTOHTenbCTBO,•:YTO 
Li13MepeHH~e ceYeHLi!H peaK4Li1Li1•AnH BTopoA 111 TpeTbeA reoMeTpLi1111 
B·npeAenax ow1i160K·He OTnLi!\.fa~TCH APYr OT Apyra, He·CBLi!AeTenbcT
ByeT B nonb3Y 04eHb Cll1nbHOro noAaBneHLi!H BKnaAa B peaK4Li1~ Me~~ 
xaHll13Ma p111c.l6 C i,,306apo111 A+ B npoMemyT04HOM·COCTOHHLi!Li1~ TaKll1M 

. o6pa30M,•np1i1BeAeH~Oe pac4eTHOe:OTHOWeHll1e BKnaAOB ALi!arpaMM 
p111c: 16 111 lr MomeT 6b1Tb 3aH111meHHblM •. · 

A01 

H1 

YeTBepTaH reoMeTpLi!H, T = 350 M3B 

= 18°&22 5°· A0" = 22 5°&27°· A0 = 85 5°&99 5°· • , , . 2 '· • , 3 , . , , 

= AT 2 = 90+180 M3B; AT 3 = 60+120 M3B; 

Aw 1 = Aw 2 = 0,0121 cp; Aw 3 = 0,0584.cp. 

npi,, Li13MeHeHLi!Li1 3Heprni,, naAa~111x Ha MLi!WeHb npOTOHOB OT 660 
AO ·350 · M3B BbIXOA peaK41i11i1 Me3oHoo6pa30BaHLi1H Ha HApe yrnepoAa 
noA ~~~CTBll1eM npoTOHOB naAaeT no~T~-Ha nopHAOK. np111HHB TaKy~ me 
3HepreTLi14eCKY~ 3aBLi!Cll1MOCTb AnH o6pa30BaHLi!H A+-i,,306ap, nonyyaeM 
AnH ceYeHLi!H pomAeHLi!H yKa3aHH~X 4aCTll14 npi,, 3Hepr1i1111 350 M3B 3Ha-
4eHLi!e 0,3 M6. 3Ta 04eHKa ceYeH111H He HBnHeTCH 3aHLi111{eHHOll1, TaK. 
KaK B Hel/1 He YYTeHbl ABa $aKTOpa - norno~eHLi!e. pOALi!BWLi!XCH Me3o
HOB B HAPe Lil B03pacTaHLi!e AOnLil Hepe30HaHCHoro o6pa30BaHll1H n1110-
HOB npi,, yMeHbWeHLi!Lil 3Hepri,,i,, naAa~Li!X npoTOHOB, KOTOPble npLi!BOAHT 
K yMeHbWeHLi!~ 111CKOMOro ceYeHLi!H. B TOM me HanpasneHLi!Lil Ae111CTByeT 
He YYTeHHOe npi,, 04e_HKe ceYeHLi!H o6pa30BaHLi!e noA6apbepHblX nll10HOB 
npi,, CTOnKHOBeHll1Li1 naAa~ero npoTOHa C HAepHblM KnacTepoM. TaK111M 
o6pa30M, MO~HO C4Li!TaTb~ 4TO ceYeH1i1e'pomAeHLi!H Li1306ap A+ B coyAa-

10 

'· I 

peHLi!HX npoTOHOB 350 M3B c HAepHblMLil npOTOHaMLi! He npeBblWaeT . 
0,3 M6. YTO KacaeTCH ceYeHLi!H OAHOKpaTHOrO coyAapeH111H HaneTa~~
~ero npoTOHa C HAepHOA pp-napoA,TO OHO np111 nepeXOAe OT 3Hepr1i1111. 
660 M3B K 3Hepfi,,i,, 350 M3B, no sce111 sepoHTHOCTll1, Li13MeHLi!TCH Mano. 
noAaBneHLi!e BKnaAa ALi1arpaMMbl pi,,c .16 s peaK4111~ 1113-3.a Han1i1YLi1H 111H_
TeHcll1BHO Li!AY~Lili napannenbHO c norno~eH111eM i,,306ap~ npoToHoM 
KOHKypi,,py~~i,,x npo4eccos cornacHo B~Y1i1cneH111HM 141 npi,, 3Hepr111111 
350 M3B OCTaHeTCH Ha. TOM ll{e ypoBHe' 4TO 111 'np111 3Heprn111 660 M3B. 
llane·e, KaK cneAyeT 1113 CAenaHHOl/1 HaMLi! 04eHK111, B YeTsepToA reo
MeTp1111i1 no cpaBHeHLil~ C TpeTbeA norno~eH111e BTOpll14HblX npoTOHOB 
B HApe-MLi!WeHLil ysenLi14111TCH np1i1MepHO B TPll1 pa3a~ a 3qxpeKTll1BHOCTb 
per1i1cTpa41111i1 TpexnpoTOHH~x co6~T111A AnH A111arpaMM~ p111c.l6 ynaAeT 
6onee YeM Ha nopHAOK, AnH A111arpaMM~ pi,,c.lr - B YeT~pe pa3a. • 
TaKLi!M o6pa30M' B YeTBepTOl/1 reoMeTpLi1111 · BKnaA ALilarpaMMbl pll1C. lr 
B peaK4111~ AOnll{eH 6~Tb 6nLi130K K 100%. Ecni,, 3TO Aell1~TBll1TenbHO 
TaK; TO np111 nepexoAe OT TpeTbel/1 reoMeTpLi1111 K YeTBepTOA B~XOA 
peaK41111i1 AOnll{eH ynaCTb np1i1MepHO Ha nopHAOK. 

Ecn111 me AonycT_111Tb, YTO B TpeTbe111 reoMeTp111111 onbITa BKnaA · 
B peaK4111~ AaeT TOnbKO MexaHLi13M pi,,c.16, TO B~XOA peaK4111111 B YeT
sepTOl/1 reoMeTp1i1111 AonmeH ynacTb 6onee YeM Ha ABa nopHAKa. 

0AHaKo Li13MepeHll1H B YeTsepT0111 reoMeTp1i1111 He 3asepweHb1. npose
ie~o scero ABa iocbMll1Yacos~x ceaHca Ha ycKop111Tene, B xdAe. Ko
TOp~x 3aper111cTp111posaH~. 114 TpexnpoToHH~X co6~T111111. ~x pacnpeAe
neH1i1e no cyMMapHoA 3Hepr111111 BTOPLi14H~X npoTOHOB, He 111cnpasneHHOe 
Ha $6HOB~e co6~Tll1H, npeACTasneHO Ha .pLi!C.5. ~3 p111C.5 B111AHO, 4TO 

If{%) 

20 
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0 

2.30 2.50 270 290 3{0 330 350 370 390 Tc (N~&) 

PHc.5. qeTBepTaH reoMeTpllH. 3KcnepHMeHTanbHblll cneKTP 

CYMMapHOH :nreprHH BTOpllqHblX npOTOHOB. 
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npL-1 3HaYe~L-1L-1 cyMMapHoA 3HeprL-1L-1 Tc =·320 M3B OTYeTnL-1B0 npoHBnH
eTCH BepxHHR rpaHL-14a cneKTpa, _COOTBeTCTBYfOUlaR Bbl6L-1BaHL-1!0 napbl 
npoTOHOB c P~o6onOYKL-1 RApa yrnepoAa. . 

. Bocnonb30BaBWL-1Cb AaHHWML-1 p~60TW 181 no ceYeHL-1RM 1-1criycKaHL-1H 
RAPOM yrnepoaa npOTOHOB noa .yrnaMVI 30° VI 40° nod AeAcTBVleM 
npoTOHOB c 3HeprneA . 350 M3B, Mbl c4enanV1 04e_HKY AV1ctxfJepeH4L-1anb-
HWX ceYeHVIA peaK4VIV1 p,3p B YeTBepToA reoMeTpVIVI on~Ta. C yye
TOM nonpaBOK Ha. HAepHOe B3aL-1MOAeACTBVle BTOPVIYHWX npoTOHOB 
B 4>1-1nbTpax ynpasnHIOll\VIX TenecKonos 1-1 3neKTpo4ax VICKPOBblX KaMep, 
nonyYeHHWe 04eHKVI CeYeHL-1A paBHW: 

ATC= 220+340 M~B; 

ATC= 280+340 M3B; 

d3 a 
dw 1 dw 2 dw 3 

d3 a 
dw 1 dw 2 dw 3 

= 0;8•10- 29 CM 2 /cp 3 

= 0,6·l0- 29 ·cM2 /cp 3. 

v13MepeHHble ceYeHVIH . B 30-40 pa3 MeHbWe COOTBeTCTBYIOU.IVIX c_eYeHL-1A 
B TpeTbeA reoMeTpVIVI onb1Ta. CeYeHL-1H MeHbWe 0>1<V14aeMblX AnH cnyYaH, 
KOrAa B TpeTbeA reoMeTpL-1VI BKnaa B peaK4L-110 AaeT TOnbKO MexaHVl3M 
PVIC.lr, L-1 6onbwe OlHVIAaeMWX AnH cnyYaH, KOrAa B TpeTbeA. reoMeT-
PVIVI AaeT BKnaA TOnbKO MexaHV13M PL-1C .16. -. •·- . 

. XoTH Mbl VI. paCCMaTpVIBanL-1 CAenaHHbJe 04eHKVI CeYeHVIA. KaK npe·A
sapVITenbHWe, OHVI yKa3WBa!OT, YTO noAaBneHVle BKnaAa MexaHL-13Ma 
pVlc.16 B peaK4V110 p,3p cna6ee, YeM 3TO cneAY~T L-13 AaHHWX'~' 
no BblYV1cneHV110 ceYeHVIA ynpyroro L-1 o6MeHHoro pacceHHL-1A A-1-1306ap 
HyKnoHaMVI. B TO >Ke speMH 3TL-1 04eHKVI ceYeHVIA He nepeKpWBa!OT B03-
MO>KHOCTVI CYll\eCTBOBaHVIH BKnaaa B peaK4L-110 MeXaHVl3Ma PVIC.l~OAHO
KpaTHOro COYAapeHVIH HaneTa!Oll.lero npoToHa C TeCHO KOppen1-1poBaH
HOA HAepHoA pp-napoA. Ho BKnaA yKa3aHHOro MexaHL-13Ma B peaK4L-110 
(ecn1-1 OH ecTbi no sceA sepoRTHOCTL-1,MeHbwe Toro,KoTopwA cneay
eT L-13 paHee CAenaHHWX npeAnono>KeHVIA O ceYeHL-1VI B3aVIMOAeACTBL-1H 
npoTOHa C HAepHOA pp-napovi 1-1· 3{f>{f>eKrnBHOro YVICna pp-nap B_:Hape 
yrnepoaa. 

~onL-1YeCTBO 3aper1-1cTpL-1poBaHHWX TpexnpOTOHHWX co6WTL-1A B L-1H
Tepsane cyMMapHWX 3Hepr1-1A ATC= 280+340 M3B OYeHb Mano AnR no
CTpoeHL-1H CKOnbKO-HL-16YAb HaAe>KHblX 3Hepren-1YeCKL-1X cneKTPOB. BTO
PL-1YHWX npoTOHOB. Ho ecriL-1 6w CTaTL-1CTL-1Ka co6wi1-1A 6wna 6onbwe 
B 5-10 pa3, OH~ no3son1-1na 6w CAenaTb 6onee onpeAeneHHWe 3aKnio
YeHL-1R, TaK KaK B YeTsepToA reoMeTpVIL-1, cornaCHO npoBeAeHHOMY 
pacYeTy, 3HepreTL-1YeCKL-1e cneKTpW BTOpL-1YHWX npoTOHOB AnH AL-1ar-
paMMW p1-1c.l6 ~ lr HiYL-1Ha10T pa3n1-1YaTbCH; · · · 

3AKfl~YEHv1E 

C noMOll\blO TpexnneYHOro L-1CKposoro cneKTpOMeTpa nposeAeHbl Vl3-
MepeHVIH 41-14>4>epeH41-1anbH~X ceYeHL-1A, 3HepreTL-1YeCKVIX cneKTPOB BT0-
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. ' ' - ' plllYHWX npoTOHOB L-1 I/IMnynbCHWX cneKTPOB OCTaTOYHWX RAep AnR peaK-
41-1111 p, 3p npL-1 3Hepnrn 660 M3B VI c4enaHa 04eHKa AL-1qxpepeH4L-1anbHO
ro ceYeHL-1H peaK41-11-1 B YeTBepToA reoMeTpL-11-1 onbJTa npVI 3HeprnL-1 
350 M3B. 

1. Bo scex reoMeTplllRX onwTa 4111arpaMMa p1-1c.ls t pomAeHL-1eM 
u 0 -Me30Ha B coy4apeHL-1L-1 HaneTa!Oll.lero npOTOHa C RAepHwM"npOTOHOM 
C nocneAYfOUlVIM: n_ornoll.leHVleM POAI/IBWerocH u 0 -Me30Ha APYrL-1M HAepHbltJI 
npOTOHOM BKnaaa B peaKL\L-1!0 npaKTL-1YeCKI/I He AaeT. 

2: B nepsoA reoMeTpL-11-1 onwTa rnasHwA BKnaa B peaK41-110 p,3p 
aaeT MexaHL-13M p1-1c.la ABYXKpaTHoro KBa31-1ynpyroro pp-pacceHHL-1R. 

3. Bo BTopoA reoMeTpL-11-1 onwTa HapRAY c MexaHL-13MOM p111c.la 
ABYXKpaTHoro KBa3L-1ynpyroro pp-pacceHHI/IR BKn!OYaeTCR MexaHL-13M 
pVlc.16 ABYXKpaTHOrd Heynpyroro B3al/lMOAeACTBL-1H C L-1306apaML-1 A+ 
8 npoMelHyTOYHOM COCTOHHI/IVI. BKnaa BTOporo MexaHl/l3Ma CL-1nbHO no~ 
aasnHeTCH 1-13-3a Hanl/lYI/IH L-1HTeHCL-1BHblX KOHKYPL-1PYIOU.IVIX KaHanoB, ·ynpy
roro III o6MeHHoro pacceHHVIH 1-1306ap A•HyKnoHaMIII. OaHaKo noAas
neH1-1e BKnaaa MexaHL-13Ma p1-1c.l6 cna6ee, YeM 3TO cneAyeT 1113 111Me10-
lll~XCH TeopeTL-1Ye~KL-1X aaHHWX 141 0 ceYeHI/IRX ynpyroro L-1 o6MeHHoro 
pacceHHVIH A-L-1306ap Ha HyKnoHaX. 

4. B TpeTbeA reoMeTpL-11-1 onwTa BKnaA B peaK41-110 MexaHL-13Ma 
p1-1c.la ABYXKPaTHoro KBa3Vlynpyroro pacceHHVIH npaKTL-1YeCKL-1 non
HOCTb!O noAaBneH. (l)aKT paBeHCTBa B npeAenax norpeWHOCTeVI onb1Ta 
4111qxpepeH4111anbHblX ceYeHI/IVI peaKI._\L-11/1 p, 3p AnH BTOpoA VI TpeTbeA reo
MeTplllA onwTa TOlHe CBI/IAeTenbCTByeT O TOM, YTO CTeneHb noAaBne
HL-151 s~naaa B peaK41-110 MexaHl/l3Ma pVlc.16 MeHbwe, YeM cneAyeT 
L-13 L-1Me!Oll\L-1XCH TeopeTI/IYeCKI/IX AaHHblX O ceYeHI/IHX B3aL-1MOAeACTBI/IH 
1/1306ap A+ C HyKnoHaMI/I. 

5. npe4sap111renbHWe aaHHWe, nonyYeHHWe B YeTsepToA reoMeTpL-1111 
onWTa, He I/ICKn!OYa!OT 803MOlHHOCTI/I BKnaaa B peaK41/110 MexaHL-13Ma 
p1-1c. lr OAHOKpaTHoro coyaapeHIIIH Hanenaioll.lero npoToHa c TecHo Kop
pen1-1posaHHOV1 HAepHO~ pp-napoA. Ho 3TOT BKnaA (ecnVI OH eCTb), . 
no sceA sepoHTHOCTL-1, MeHbWe BKnaAa, cneAylOU.lero L-13 npVIHHTblX 
npeanonomeHIIIA O ceYeHL-11/1 B3al/lMOAeAcTBL-1R npOTOHa C RAepHOVI pp
napoA 111 34>4leKTL-1BHoro y1-1cna TaKL-1X nap B Hape yrnepoaa. no3TOMY. 
pacYeTHWe OTHOWeHVIH BKnaaos B peaK41/110 MeXaHl/l3MOB plllc.16 1/1 lr

1 

BO BTOPOVI 1/1 TperbeA reoMeTplllHX onwTa HBnHIOTCH 3aHVl>KeHHWMI/I. 

ABTOpbl BblpalHa!OT L-1CKpeHHIOIO 6naroaapHOCTb MeXaHI/IKaM L-1 na6opaH
TaM n.M.nopoweHKo, B.B.EpMaKosy, P.E.PycaKosy, P.B.CTonynVIHoA, 
E.E.$aAeesoA 3a 06cny>1<111BaH111e 3KCnep111MeHTanbHOVI ycTaHOBKI/I VI o6-
pa60TKY m1-1nbMoaoA 1-1H4>opMa4111V1. 

'1 ! 1:: , ; : \ !\ \,', ~· 

•.::: 
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