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BBE,UEHHE 

H3yqeHHe B3aHMO,nefJ:CTBHH IIHOHOB C aTOMHbiMH R,D;pa.MH rrpeapaTHJIOCL 

a o6wi!pHhiH 11 caMoCTOJITeJibHhiH pa31\eJI Rl\epHoii cj>H311KII. To'IHOCTL · 3KC· 
nepiiMeHTOB, npOBOI\IIMbiX C niiOHaMII Ha Me30HHbiX cjla6piiKaX (LAMPF, 
TRIUMF, PSI), 1\0CTIIrna oqeHL BLICOKoro ypoaHR, KOTOpLIH 6Lm paHee 
THUHlleH TOJibKO ,nJIR TRKOrO TPaAHUHOHHoro HarrpaBJieHHH aAepHoH ~H3H
KH, KRK HCCJie,li;OBaHHe HYKJIOH-H,llepHoro B3lUIMO,Il;eiicTBHR. B, IIOCJie)Uiee 

apeMR 6onLWOe BHHMaHHe YAeJJJHITC.FI HCCJie,JJ;OBB.HHRM ,J:13aHMQ,D;eit:cTBHR 

nlloHoB H113KIIX 3Heprllii (T" = 20- 70 M•B) c Rl\paMII, TaK KaK HII3K03Hep
ren:~qecKHe IDIOHbl RBJIRIOTCR 3cil¢.eKTHBHbiM cpe,nCTBOM HCCJie.rtOBaHHR MHO

rolJaCTHliHbiX acrreKToB nHoH-RAepHbiX B3RHMoneHCTBHH H CTPYKTYPLI 

H,D;ep /I I. llHOHbl HH3KHX 3HeprHif BblfO,IUIO OTJIHllalOTCJI OT pe30H8HCHbiX 

6onLweH MHHoH ceo6onHoro npo6era B H.IJ;epHoM oemecrae, cpasHHMOH 
C Rl\epHLIMII pa3MepaM11. Il03TOMY OHII 6onee qyBCTBI!TellbHbl K MepHOH 
CTpyKType II MOrYT I!CnOllb30BaTbCR 1\llR ee 113yqeHIIR. 

B 3Toii pa60Te npoMOI\eJIIIpOBaH npo11ecc " + d + p + p , RBnRIOIIIIIHCR 
O,li;HHM H3 BIDKHeHliiHX npouecCOB IIOfJIOnteHHR IIHOHOB npH HH3KHX H cpe,n

HIIX 3HeprHRX. :3Ta peaK!IHR RBllReTCR XOpOWIIM TeCTOM 1\llR npoaepKII Pa3· 
JIH1JHbiX ,lUIHRMHllecKHX MO,IJ;eJieii WIH OnHC8HHR, nNN-B38.HMO,neii:CTBHii:, ,lln:R 

aocCTaHoBneHHR aMnnmy.nhi 3THX npou:eccou Heo6xo,nHM ,noCTaTo~o o6wHp· 

Hblii: Ha6op BblCOKOKalfecTBeHHbiX 3KCnepHMeHT8JlbHbiX ,IJ;aHI:IbiX. 

To'IHhie H3MepeHHR: 3HeprerHqecKHX 3asHCHMOCTeA yrnoshiX pacnpe· 

1\eneHIIH, 1\llcjlcjlepeHllllallbHOro II nonHoro ceqeHIIH RBllRJ!ITCR OC06eHHO 
Ba>KHbiMH MR llOHHMa.HHR MexaHH3Ma peaKIJ;HH. 9KcnepHMeHTaJlbH8JI CHTya· 

liiiR a o6nacr11 T,.;; 100 M3B. He6naronony'IHa. l1MI\!OillllecR 1\aHHh!e orpa
HIIqeHLI II 3aqacTyro npOTIIBOpe~Bbl. 06pa~I~aeT Ha Ce6R BHIIMaHIIe YKa3a· 
1111e Ha Han~~~~ CTPYKTYPhl (nposana) a 3HepreT~ecKoii 3aBIICIIMOCTH 
non~~oro ce'leHHR peaKI\1111 "+ d+ p""p a o6nacr11 T, = 27,8 .M3B (.js = 
= 2,041 r•Bl. 

B IIHTepecyiOilleif HaC .o6naCTII HII3KIIX II cpei\HIIX 3Heprllii IIMeiOTCR 
3KCnepHMeHTMbHhie .na.HHbie npou;ecca 

"+d+ p+p (1) 

np11 T, = 20, 25, 30, 35, 40; 45, 65 M3B 12 1, npo T, = 65, 72,5, 80, 95, 
110, 125, 140 M3B 131 11 np11 T, = 80, 100, 140, 182, 230, 323, 417 M3B14 1• 
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B 3THX ::tKcnepHMeHTax aa nocTaTolJHO xopoweM ypoaHe 6bmH H3MepeHbi 

yrnoabie H HMIIyn»CHbie pacrrpe.neneHHR, a TaiOKe nonHhie H ,nH£1>£i>epeHI..Ui

an»Hhie celleHWI. 3TH ,naHHbie qacrlf1.1HO npoTHBopetJHBhi. TaK, aanpHMep, 

,li;BHHhie, nonylleHHbie npu T'" = 31,3 M::tB npH Hcnon»30B8.Hmt pa3nHtfHhiX 

TBep,nbiX MHWeHeH, OTnH'IaJOTCR Ha 30%18 I. Pe3ynDTRTbl 1 ony6nHKOBRHHbie 

O.nHoH H ToM me rpynrroH llpu T n = 40 M::tB, nonylleHHhie c Hcnonn3oaaaueM 

OAHoi!: H Toi!: lKe MeTOAHKH, OTJIH'IIIlOTCJI Ha 25% (T" = 40,4 M•B" 1 H T" = 
= 40 M•B" 1). 

B HaCTOJIIl.lei!: pa6oTe Bhi'IHCJieHa •<P<PeKTHBHOCTL perHCTPaJ.IHH 'IB.CTHQ, 
IIOCTpOeHbl rHcrorpaMMbl HMnyJThCHbiX H yrJIOBbiX pacnpe,neneHHft. llony

lleHhl TOIJHOCTHbie XapaKTepHCTHKH JUIR yrJIOB, HMnynDCOB, KOOp,nHHRT H pa,nH

yca Bhmeramw;HX llaCTHu;. OueHeHhi TRK)Ke £i>oHOBbie npou;ecchi. B Mo,nenHpoaa

""" HCIIOJID30BMHCD 3KCnepHMeHTanDHhie ,li;8.HHhie IIO yrJIOBOM}' pacnpe.n.e

JieHmo BhiJleTaiOIU;HX llp0TOHOB 12 1• 

OOHCAHHEYCTAHOBKH 

.Il:eTeKTop 3apH>KeHHLIX '18.CTHI1 cneKTpoMeTpa APEC JIBJIJieTCJI QeHTPaJIL
Hoi!: qacTLIO 3Toi!: yHHBepcanLHOi!: yCTaHOBKH. Ha cneKTPOMeTpe APEC npeA
norraraeTCJI npoaecTH IIIHpOKYIO nporpaMMY HCCJieAOBaHHH no JIAepHOH 
£l>H3HKe, B lffiCTHOCTH, B38.HMo,neHCTBHR IIHOHOB C R,npaMH Ha £l>a30TpoHe 

Jla6opaTOpHH JIAepHLIX npo6rreM OHHH 15 1 . 06Il.laJI cxeMa cneKTPOMeTpa 
APEC noKa.RHa Ha pHc. 1. 

.IJ:eTeKTOp npe):ICTaBJIJieT C060i!: C60pKy H3 ABeHMQaTH 11HIIHHl\pHqeCKHX 
KaMep 15 ' 6 I, BCTaBJieHHbiX O,li;Ha B ,npyrym H paCIIOJIO)KeHHhiX KORKCH8JID· 

HO. BcR KOHCTpyKIJ;HR paCIIOJIO>KeHa B MarHHTe TaK, tfi'O OCD CHMMeTpHH 

KaMep HanpaBneHa B,li;OJID OCH nyliKa ll MarHHTHOrO IIOJIR, TpeKH BCeX 3apR

)KeHHbiX 118.CTHIJ;, IIOIIaBWHX B ,IJ.eTeKTop, HMeJOT BH.IJ; 3aKpyqeHHbiX JIHHHH 

HJIH ,nyr, B 3aBHCHMOCTH OT TOrO, Ka.KHM HMnyJIDCOM o6nanaer qacTHUR. 

B u;eaTpe nereKTopa pacnoJIO)KeHa ra30B8JI neihepHeBa.R MHWeHD I..(H

JIHH,npHtJecKoH £l>opMbl 7 pa,IUJyCOM 6 CM, BbiCOTOH 60 CM, C IIJIOTHOCTbiO 

B~eCTBR 0,00177 r/CM 3 H KOJIJiqeCTBOM Beil.leCTBa 14,53 · 102 0 JIA/CM2
• 

Mell<lly 3-i!: H 4-i!: H 3a 12-i!: nponop11HOHaJILHoi!: KaMepoi!: noMeil.leHLI roAo
CKOI1H'IeCKHe CHCTeMbl, COcraaneHHble COOTBeTCTBeHHO H3 8 H 2_4 CJ..UIHTHJUIR

I..J;HOHHbiX ctJerlJHKOB, c,nenaHHhiX H3 nonHCTHpona17 '· Toni..I.UfHa CIJ;HHTHJIJIR

Topa 5 MM, BbiCOTR nepaorO CJIOJI - 500 MM, a BToporo - 600 MM. CxeMR 
,neTeKTHPYIOIUeH tJaCTH yCTaHOBKH IIOKa3HHa Ha puc. 2. KaK BH,nuO H3 KOH

CTpyKI..J;HH ,nereKTOpa, OCHOBHOe KOJIHtJecTBO BeiUecTaa Ha nyTH llaCTHI..J; B 

,neTeKTHPYIOIUeM 06t.eMe COCTaBJUieT ,naa CJIOII CIJ;HHTHJIJIRTOpoB. 
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Puc. 1. 06tUas cxeMa cneKTpoMe-rpa APEC: 1 - MuweaL, 2- xumHHn
pH'IecKue MHoronposono'IHLte nponopllHOHRnLHble KaMepLt, 3 -

CUHHTHJlnRLUt:OHHbie cqerqHKH, 4 - CBeTOBO,IlLI, 5 - ~3Y, 6- 06MOT· 

KU MarHHT&1 7 - RpMO MarHKT&, 8 - DOniOC&-BCT&BKH M&rHKT&, 9 -

:meKTJlOHUK& WlR DpODOpUUOH&nLHbiX K&Mep, 10 - KOMHaT& ,IVUI 

CTa6HJIH3&UHit: TeMnepaTyphl U BJJ&>I<HOCTU ,[lJ1R 3neKTPOHUKH. 

Puc. 2. CxeMa ,lleTeKTHPYIOUleH qaCTH cneKTpoMeTpa: 1 - MHllletn., 2- MHoronpoaonoq

HLJe nponOpUHOHRnhHLJe KllMepb11 3- Cu;HHTHJlnRUHOHHbJe C"'eT11HKH. 
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PE3YllhTAThl,OBCY~~EHHE 

Mo,IJ;en:HpoeaHHe npoao,o;HJioc& c HcnonL30BaHHeM nporpaMMhi 
GEANT11 3 '· IlpH Mo,ll;eJIHpoaaHHH pa3birpbiBanocb yrnoaoe, npocTpaHCTBeH
Hoe H HM.nyJILCHOe pacnpe.D;eJieHHR HaJieTaiOIJ..J;HX ffi:'IOHOB, YliHTbiBaJlHCh CBe

,ll;eHHR o reoMerpHH ycTa.HoaKH ( cxeMa paCnonomeHl:UI nponopUHOHaJILHLIX 
KaMep H CIJ;HHTHJUIHUHOHHbiX cqeTlJHKOB 1 HX pa3Mepbl, paCIIOJIQ:>KeHHe, pa3Me

pb1 MHllleHH H T.n.), KpOMe TOrO, ytUITbiBRJIHCb IIOTepH 3HeprHH Ha HOHH3a

Uffi01 MHOrOKpaTHOe pacceHHHe 113.CTHIJ;, pacna,n IIHOHOB Ha JieTY H T.n. Pa3bir
pb!BaiTCH HMITyiTbC HaneraiO!llerO nHOHa 96 M3B/C C HMITyiTbCHbiM pa36pOCOM 
3%. IIonHbiii TenecHbiii yron .t~ereKTopa cocraenHer 2n cp. Mbi pa3birpbiBanH 
no 10000 B3QHMO,[IeiiCTBHH ITHOHOB C H,ll;paMH ,[leiiTepHH. Cpe,ll;HHH nyTb Bbl· 
JieTalOI.IJ;HX npOTOHOB B MHWeHH COCTaBJIHeT 7,9 CM. Cpe.n;HHe 3HepreTHllecKHe 

noTepH B o6oHX pH,Il;ax CIIHHTHniTHTOPOB 13,74 M3B, a nOTepH B MH!lleHH 
0,32 M•B. Ha pHC. 3-5 noKa3aHbi nony'leHHbie pacnpe.t~eneHHH- Ha pHc. 3 
rrpHBe.u,eH HMnyJILCHLiii: CIIeKTp BbiDeTaiOil.I;HX IlpOTOHOB. J-b HMnyJILCHOTO 
CIIeKTpa BH.IUIO, tiTO cpe.u,HHfi HMnyJILC BbiJieTaiOI..U;ero npOTOHa paBeH 

408,5 M•B/c. Ha pHc. 4-5 nocTpoeHbi pacnpe.t~eneHHH TOITbKO ,[liTH TaKHx cny
lJB.eB, KOr,IJ;a o6a npOTOHa ,IJ;OXO.D;RT .D;O BTOporo p.R:,na CJ..tHHTHMRUHOHHhiX 

C'leT'IHKOB. Ha pHc. 4 npHBe,ll;eHo pacnpe,[leneHHe no yrnaM MelK,l\y Bbmeraro
J.I..tHMH 1IpOTOHRMH. J.f3 pacrrpe,neneHHR BHJJ;HO, tJTO cpe,nHHfl yron Me)f(,ny 

BbineTaiO!llHMH npoToHaMH cocraenHer 166°. Ha pHc. 5 noKa3aHo pacnpe
neJieHHe IIO yrnaM ,D;Jl.fl BhiJleTRIOIUero IIPOTOHa. 113 pacrrpe,neneHHfl BH.D;HO, 

tiTO MHHHMRJlbHblfl H MaKCHMRnbHbiH: yron, 1IpH KOTOpOM tfRCTHI.lbl ,D;OXO,D;.fiT 
,no BTOporO pH,na CIJ,HHTlUIJI.fii..UiOHHbiX C'leT'IHKOB, COCTaBJIReT 44° H 125° 
cooTeercTeeHHo, a cpe,ll;HHii yron - 83°. Cpe,ll;HHii PaAHYC TpeKoB Bbmeraro
lllHX npoToHOB paBeH 57,55 CM npH none 1,5 Tn. 

MonenHpoaa.HHe 6hlno rrpoae,neHo npH 3Ha'leHHRX MarHHTHoro nonR 

0,1, 0,5, 1,0 H 1,5 Tn. Pe•ynbTaTbi npHBe,ll;eHbi npH none 1,5 Tn. IlpH Mo.t~enH
poaaaHH 6hiJIH IIOJiy11eHhl OTKJIOHeHHR TpaeKTOpHfl npOTOHOB, o6yCJIOBJJeH
Hbie IIOTepRMH 3HeprHH H pRCCeHHHeM IlpOTOHOB B ,D;eTMRX YCTaHOBKH 

(CUHHTHnnHTOpbi, creHKH KaMep H T.,ll;.). B Ta6n. 1 npHBe,ll;eHbi eenH'IHHbi 
3THX OTKITOHeHHH BO BHelllHeii (12-ii) KaMepe YCTaHOBKH ,[liTH npOTOHOB C 
HMnynbCOM 408,5 M3B/c. IlpH MO,[IenHpoBaHHH Mbl onpe,ll;enJinH cpa6aTbiBa
HHR cu;MHTHJIJJ.fiUHOHHbiX C'leT'IHKoa a nepaoM H aTopoM pR.IJ.ax. Cpa6aThiBa

H~ CI.J;HHTHJln.fii..UfOHHbiX CtfeTtfHKOB, KOrn,a MaTpHliHbiH 3JieMeHT paBH.fleTCR 

KOHCTRHTe, IIOKR3aHbl B Ta6JJ. 2. ropH30HTaJlbHbiH: CTon6eu N8 IIOKR3biB8eT 

11HCJIO Cpa60TftBWHX CtfeTtUIKOB B nepBOM pR,ny, a BepTHK8JihHhlfl CTOn6eu 

N2 4 - 11HCJIO cpa60TRBWmi CtfeT11HKOB BO BTOpOM pRny, B Ta6n. 3 IIOKR3a

Hbl cpa6aThiBa.HHJI CJ..tHHTHJIJIRUHOHHhiX C11eT11HKOB npH HCIIOJih30BRHHH 

3KCnepHMeHTRJibHhiX 3HatfeHHH: yrJIOBbiX pacnpe,neJieHHfl 12 I. 

HapHAY C npOUecCOM ( 1) HMeiOTCH H <j>OHOBble npouecCbi. 0CHOBHblMH 
<j>OHOBbiMH npoueccaMH ,[liTH peaKUHH n + d + p + p HBITHIOTCH CITe,ll;yiO!llHe; 
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Np 

120 

90 

40 

20 

tJp 

JZO 

250 

,zoo 

litO 

80 

20 

0,370 0.390 0,410 0/.30 0,1. 50 P. r ~6 /c 
a 

OJ95 
' 

OlftS 
' 

6 

Puc. 3. 11Mny.JILCHbiH cneKTp npOTOHOB, a- DpH MaTplNHOM :JneMeHTe, p&BHOM KOHCTBH· 

Tej 6 - DpH .HCDO.JIL30B8HHR :JKCnepHMeHTMLHblX 3H&QeHHif yrJIOBLIX pacnpeJJ.eneHHif/l I, 
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80 

164 165 167 

PHc. 5. PacnpeAenenHe no yr· 
118M ,IJ,JIR BLIJleT8lOUJ.HX npo· 

TOHOB. 

11' + d + p + p + 1f0 ' 

1r + d + p + 1r + N, 

7r+d+71'+d, 

"+ d+ p+ P +r. 

169 

Np 

140 

100 

40 

Q (epoat 

60 80 

PHc. 4. Pacnpe;a,eneHHe no yr· 
naM Me>K;a,y BLI11eTa10lltHMH 

npOTOHaMH. 

190 120 Q (rpd) 

(2) 

(3) 

(4) 

(5) 

MLI BhirronaHmt MoAenHpoa&HHe 3THX cflOHOBhiX npol.leccoo H nonylDinH 
,[VIR HHX cpa6aTbiBaHHR CUHHTHJiflRI.lHOHHbiX CtJeTtfHKOB. Pe3ynLTaTLI 3THX 
pacqeTOB noKa3aHhl B Ta6n. 4, 5, 6, 7 COOTBeTCTBeHHO )J.Jifl (2), (3), (4), 
(5) · <jloHoBhiX npoJieccoo. EcnH BHHMaTenLHO nocMoTperb B Ta6nHJibi,MOlKHo 
06HapylKHTb, qTO npOJiecChl ( 2) , ( 3) , ( 4) MOlKHO ycTpRHHTb BhJ60pOM TpHr
repa • .[lnR 3TOro Ha,IJ;O TaK Bb16paTb TpHrrep, ~06hi B nepBOM H BTOpoM pH-
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Ta6nHQa 1. BenH'IHHbi OTKnoHeHHf! TpaeKTopi!H npoTOHOB c HM

nynbCOM408,5M3B/ca KaMepe N•12: 8- nomipHbiH yron, AZ

OTKnoHeHHe Z-KOOPAHHaThi, AL = R12 -A'{!, rAe R1 2 - pa~~eyc 

KaMepLI N!!l2, t!J.r,p- 83HMyTaJILHLIH yron, H- MarHHTHoe none 

H(T) 8,rpa~~ .6.Z,cM AL,cM 

50 0,17 0,14 

60 0,13 0,11 

1,5 Tn 70 0,11 0,10 

80 0,09 0,09 

90 0,10 0,09 

Ta6nHQa 2. Cpa6aThiBaHHfl (%) CQHHTHniTRQHOHHbiX C'leT'IHKOB MR 

npoQecca 1T + d + p + p, Kor.na rrpOTOHbl BhiJieT8.10T H30TpOnHO 

~ 0 1 2 3 

N 

0 5 11 4,3 0 

1 2,7 26,7 12,2 0 

2 0,7 1,2 36,4 0 

3 0 0 0 0 

/IRX CQHHTHnnRQHOHHbiX C'leT'IHKOB Cpa6aTbiBMO no 2 C'leT'IHKa. 91j>lj>eKTHB· 

HOCTb perHCTpaQHH 'laCTHQ npH 3TOM COCTaBITReT 24,3%. UpoQecC (5) 6yAI!T 

38.ITHCbiBaTLCH BMecTe C OCHOBHbiM nponeccoM, H OH 6y.u,eT Bbi,D;eJUITbCR npH 

o6pa60TKe no 31j>lj>eKTHBHOH MaCCe, TaK KaK npoQeCC ( 5) HMeeT 31j>lj>eKTHB

eyJO Macey, OTITH'IHyJO OT OCHOBHoro npoQecCa. KorAa MaTPH'IHbiH 3ITeMeHT 

He paBHRI!TCR KOHCTRHTe AnR npoQeccoa (2), (4), no 2 C'leT'IHKa B nepBOM 

" aTopoM PRAY He cpa6aTb!BaiOT, a AJlll npoQecca (3) eCTb HecKOnbKO cny

uea, KOTOpb!MH MOll<HO npeHe6pe'lb no OTHOWilHfiiO K OCHOBHOMY npoQeccy. 
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Ta6JIHIIR 3. Cpa6aThiBaHHf! (%) C!1HHTHJIJI>I!1HOHHhiX cqe-rquKoB 
.rtnR npou;ecca 1f + d + p + p npu HcnonL30BaHHH 3KcnepHMeHTaJib
HblX 3HR11eHHH yrnoBhiX pacnpe.neneHHH: 12 I 

?;: 0 1 2 3 

0 18,1 18 4,8 0 

1 1,9 22,3 9,2 0 

2 0,58 0,82 24,3 0 

3 0 0 0 0 

Ta6JIHIIR 4. Cpa6aTh!BaHHf! (%) CJ.J;HHTHn.JIRI..UIOHHhiX ClleTlfHKOB 
M>I npoQecca" + d + p + p + ,.o 

~ 0 1 2 3 

0 54,4 30,4 13,6 0,04 

1 0,9 0,6 O,Dl 0 

2 0,05 1 0 0 

3 0 0 0 0 

Ta6JIH!1a 5. Cpa6aThiBaHH>I (%) CQHHTHJIJI>I!1HOHHhiX cqenHKOB 
M>I npoQecca " + d + " + p + N 

~ ' 0 1 2 3 

0 25,9 30,3 7 0,02 

1 2,4 30,8 3,5 0,01 

2 O,Dl 0,1 2 0 

3 0 0 0 0 
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Ta6m<I1a 6. Cpa6aThiBaHHII (%) CUHHTHrutRIJ,HOHHbiX C\feT\fHKOB 

.n;na npouecca n + d + 1r + d 

~ 0 1 2 3 

0 27 18,4 0,08 0 

1 2,7 52 0 0 

2 0 0 0 0 

3 0 0 0 0 

Ta6m<11a 7. Cpa6aThiBaHHR (%) CI.J;HHTHJUIRUHOHHbiX CtfeT\fHKOB 

/J.JIR npo11ecca ~ + d + p + P + 1 

~ N, 0 1 2 3 

0 12,4 20,3 6,4 0,02 

1 2,4 20,1 13,3 0 

2 0,4 1,1 23,5 0 

3 0,01 0 0,1 0 

ITorryqeHHhie B xo/J,e >KcnepHMeRTOB M<!><Pepeni1HaJihHhie ceqeRHII 

npo11ecca ( 1) npH <!>HKCHpoaaHHoi\ >HepmH T ~ annpoKCHMHpyiOTcR B BH/J.e 

pa3JlO»CeHHH B PRA no JIOJlHHOMaM ne)KRHP,pa ': 

da 

dw 

1 
=-l: AP (cose). 

4~ 

(6) 

B o6rraCTH T~.;; 100 M>B BKJia/J, napi1HaJihHhiX aMnrrmy/J. c L;;. 3 B da/dw 

eme He Ha6moiJ.aeTcR. AHarpaMMa npo11ecca ( 1) noKa3aHa Ha pHc. 6a 11 0 1 • 

OcHoaHoi\ BKJIM B npo11ecc /J.aJOT S H P BOJIHhi (pHc. 66,s) 11 1 • 1 2 1 • ITo3To

MY ( 6) MOlKHo 3anHcaTh KaK 
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(w,'K) " 
" "x • 

d 

~·.~ 
d 

N N 
'\, ®) ---- ....:o~...s_::.£ __ 

a 
N N 

P-8o.u-t.a 
8 

PHc. 6. 3axsaT 'IT·Me3oHa n;ei.fTpo· 
HOM C BbineTOM ABYX HYKJIOHOB 

(a), S·sonHosoe pacceHHHe • (6), 

P·oonHoooe pacceRHHe (a). 

da 
- = A0 + A2 • cos2 e + 
dw (7) 

+ A4 • cos4 
(}. 

Ha.no oTMeTHTh, qyo .u;JUI 
peai<QHH n + d • p + p np11 
T n = 100 M3B OTHOliHlHIIe 
A./ Ao MeHReT 3Ha!<. npll 
T n «;; 100 M3B OTHOllleHIIe 
A.! Ao ;;. 0. Ta~<oe noseAe-
HHe He cornacyeTCR c npeA
CKa3aHHRMH pR3JIHtnlbiX TeO

per!NeCI<IIX M0Ae.Jieii. 3Hep
rerHllecKaR 3RBHCHMOCTb OT

HOllleHIIH A.! A 0 cornacy
ercR 110 ¢iopMe C TeopenfllecKHMH llpeJlCKa3aHHRMH, KOJlHlleCTBeHHOe OTJIH
tm:e 8 yKa3aHHOH o6JiaCTH 3Heprm1: COCTaBJIReT OKOJIO 20%. KpoMe Taro, 
OTHOllleHIIe I<03<jl<j>HQIIeHTOB p8.3!10lKeHIIH da /dw no nOJIIIHOMaM JlelKaHApa 
A2 /Ao A!IH Tn = 30,4 M3B 12 1 

Ha Tpll CTaHAaPTHbiX OTI<JIOHeHIIH oTJmqaer
CR OT IVIRBHOH: 3aBHCHMOCTH, H 3TOT ct>aKT, B03MO>KHO, o6yCJIOBJieH BJIHHHH
eM COCTOHHHR c L = 119 1• KpoMe Toro, npoaeJI.eHHhiH aHaJIH3 3HeprerHllec
KoH 3aBHCHMOCTH noJIHoro TPHnJieTHoro pp-celleHHR c npoeKuneH emma 
HYllb Ha HanpaaneHHe na,llarow;ero ny11Ka noKa3aJI, IITO a o6nacTH VS = 
= 2,04 r3B Ha6moAaEITCH Y3!<aH (pe3oHaHCHaH) CTPYI<Typa. CeqeHIIH pea!<
QIIH n + d + p + p II o6paTHblX eli pea!<!IIIH p + p + d + n CBH3aHbl MelKAy CO
fioif CJie,D;ylOI.I.(HM COOTHOllleHHeM: 

a (n + d • p + p ) (28 + 1) 2 P2 
p p 

(8) 
a (p + p •" +d) 

r)1e p - IIMnyJJLC npOTOHa B npRMOH pea!<!lllll (B C.Q.II.); p n -IIMny!lhC 
71'-Me3~Ha B ofipaTHOH peaKUHHj Sp, 811', Sd - ClliDibi npOTOHa-, 71'·Me30Ha 
II AeiiTpOHa COOTBeTCTBeHHO. Tal< qTo O!leHIIBaH ceqeHIIe npoQecCa (1), Mbl 
MolKeM OQeHIITL ceqeHIIe o6paTHoro eMy npoQecca. 

113 acero cKa3aHHoro Bhiwe cne,z:J,yeT, lJTO .lVIR sbiRCHeHHR aonpocos 
o Han11q1111 oco6eHHOCTII CTpyi<Typhi B ceqeHHII npoQecca n + d • p + P B paii
OHe T" -30 M3B, yToqHeHIIH 3Hepremqecl<oii 3aBIICIIMOCTII I<03<jl<jl11QIIeH-
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TOB pagrroJKeuHf! da fdw no norrHHoMaM JieJKaH/lpa ueo6xo!lHMO norry'leuue 

HOBbiX TOliHbiX 3KCnepHMeHTaJibHhiX ,llaHHhiX peaKLI,HH 7r + d + p + p npH 

T n .;;; 100 M3B. no uameMy MHeHHIO 3TH JlaHHbJe c llOCTaTO'IHO xopomeii 

TO'IHOCTbiO MO)KHO nonyllaTb Ha ycTa.HOBKe APEC. 

AsTOpb! BhipaJKaJOT 6rraro!lapuocTh A.C.MouceeuKo, C.H.l'IKOBJieBy, 

H.B.Kuce.rno 3a noneaHhie 3aMellaHHR H T .C.THxaaosoH 3a noMOJ.llb npH 

o<j>opMrreuuu pa6oTbl. ABTopbl 6rraro)lapRT TaKJKe Jl.A.MJKaBHR 38 npoRBlleH· 

HhiH HHTepec K pa6oTe. 
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