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Q6~8ll xapaKTepHCTHKa pa60Tbl. 

AKTYaJibHOCTb . TeMbl. 5I.n;epHbie peaKIJ;HH c yqacTiieM .n;eiiTpOHOB Tpa

.n;nu;noHHO HCIIOJib3YIOTCH KaK ,n;Jlll H3yqeHIDI HYKJIOH-HYKJIOHHOrO B3aHMO,n;eii

CTBHll llpH BbiCOKHX H 11pOMe:lKyToqHbiX 3HeprHHX1 TaK H ,n;Jlll HCCJie,IJ;OBaHIDI 

CTPYKTYPhi JierKmc li,ll;ep Ha MaJihiX Me:lKHyKJIOHHhiX paccTOliHHHX. B IIOCJie,n;.: 

HHe ,n;eCHTHJieTHll 6hWO HaKOIIJieHO 60JibiiiOe KOJIHqeCTBO MaTepHaJia 110 CIIH

HOBOH CTPYKType JierKmc li,lJ;ep 11pn HCIIOJib30BaHHH 3JieKTPOMarHHTHhiX H a.n;

poHHhiX 11p06HHKOB. r;JaBHOH 3a,IJ;aqefi 11pOBe,n;eHHbiX HCCJie,n;oBaHHH 11pH llpo

Me:lKyTOqHbiX H BbiCOKHX 3HeprHHX liBJiliJIOCb IIOJiyqeHHe HH<I>OpMaiJ;HH 0 Bbi

COKOHMIIYJibCHbiX KOMIIOHeHTax JierKHX li,lJ;ep C u;eJiblO H3yqeHHll 11p05IBJieHHll 

peJiliTHBHCTCKHX 3<l><l>eKTOB H HeHyKJIOHHhiX cTelleHeii cBo6o,n;hi. liHTeHCHBHhie 

TeOpeTHqeCKHe H 3KC11epHMeHTaJibHbie HCCJie,IJ;OBaHIDIHOCJie,IJ;HHX ,n;eC£THJieTHH1 

IIPHBeJIH K HOBOMY IIOKOJieHHIO peaJincrnqecKmc N N IIOTeHIJ;HaJIOB, TaKHX KaK, 

AV 1s, CD-Bonn, Nijrn I, II H 93. 9TH N N IIOTeHu;HaJihi BOC11pOH3BO,ll;liT cy

Iu;eCTBYIOIIJ;He ,n;aHHbie 110 HYKJIOH-HyKJIOHHOMY. pacce£HHIO BIIJIOTh .n;o 3Heprnn 

350 M3B c 6oJihiiiOii TOqHbCTblO. O,n;HaKo, B ynpyroM HYKJIOH-,n;eiiTpOHHOM 

pacceliHHH HMelOTCH CyiiJ;eCTBeHHbie pa3HOrJiaCHll Me:lK,IJ;Y 3KC11epHMeHTaJibHbi

MH pe3yJibTaTaMH H TeOpeTHqeCKHMH 11pe,n;CKa3aHH5IMH1 OCHOBaHHbiMH Ha .TOq

HOM perneHHH ypaBHeHHii Wa.n;,n;eeBa c HCIIOJih30BaHHeM TOJihKO HYKJIOH-HYK

JIOHHhiX IIOTeHIJ;HaJIOB. 9TH pa3HOrJiaCH5I HaH60Jiee CyiiJ;eCTBeHHbl B 06JiaCTH 

MHHHMyMa IIOIIepeqHOrO ceqeHIDI H 11pH 3HeprHHX HaJieTalOiu;HX HYKJIOHOB 6o

Jiee 60 M3B. BKJIJOqeHHe TpexHyKJIOHHhiX CHJI (3NF) TaKHX KaK TM-3NFs HJIH 

Urbana-3NFs B TeopeTnqecKne pacqeTbi ycTpaHliiOT MHOrHe H3 HHX. O,n;HaKo, 

CyiiJ;eCTBYIOiu;He MO,D;eJIH 3NFs He ,OIIHCbiBalOT ,n;aHHbie 110 p5I,IJ;Y IIOJI5IpH3aiJ;H

OHHbiX Ha6JIJO,n;aeMhiX. 0:lKH.n;aeTc£, qTo ,n;eTaJihHOe ncCJie,n;oBaHHe CTPYKTYPhi 

TaKmc li,lJ;ep KaK d, 3 H H 3 He Ha MaJihiX Me:lKHYKJIOHHhiX paccTOliHIDIX MO:lKeT 

11pOJIHTb CBeT Ha llpHqHHbl pa3HOrJiaCHH Me:lK,IJ;Y 3KCIIepHMeHTaJibHbiMH ,n;aHHbl~ 

MH H TeopeTnqecKHMH pacqeTaMH. Cpe.n;n JierKmc £,n;ep HaH60Jiee HHTeHCHBHO 

HCCJie,D;OBaH ,n;eiiTpOH. ropa3,D;O MeHbiiie Cyiu;eCTBYeT ,n;aHHbiX C yqaCTHeM Tpex

H)'KJIOHHbiX CHCTeM e H H 3 He), oco6eHHO 110 me CIIHHOBOH CTPJKType. B 3TOH 

CB5I3H HOBbie 3KCIIepHMeHTaJibHhie ,n;aHHhie, qyCTBHTeJibHbie K CIIHHOBOH crpyK

Type 3 H, 3 He H .n;eiiTpoHa, 11pe.n;craBJiliiOT orpOMHYIO Ba:lKHOCTh. 
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II;eJibiO pa6oTbi IIBJmeTor ucCJie,n;onamre neKTOpHoii Ay u TeH30pHhiX 

Ayy' Axx u Axz aHaJill3upyrorn;ux crmco6HOCTeii peaKIJ.llll dd --:+ 3Hp npu 3Hep

ruu 200 M3B ,n;mr noJiy'leHmr HOBoii uH¢opMau.uu o BhiCOKOUMnyJihCHOii cnu

HOBOH crpyKType 3 H u ,n;eiiTpoHa Ha MaJihrx Me)KHyKJIOHHhiX paccTOJIHumc. 

HayqmlSI HOBH3Ha pa6oTbi. 

BnepBhre noJiy'leHhi BhiCOKOTO'IHhre ,n;aHHhie no BeKTOpHoii Ay u TeH30p

HhiM Ayy, Axx H Axz aHaJill3llPYIOIIJ.llM cnoco6HOCTJIM peaKIJ.llll dd -7 3Hp 

npu 3Hepruu 200 M3B B nOJIHOM yrndnoM ,n;uana30He B C.IJ..M. AHaJIU3upyiO

rn;ue cnoco6HOCTu ,n;aHHoii peaKu.uu qycTBllTeJihHhi K cnuHonoii CTPYKType 3 H 

u ,n;eiiTpoHa. Pe3yJihTaThi no aHaJIU3upyrorn;uM cnoco6HOCTIIM cpanHeHhi c npe,n;

CKa3aHuJIMll MO)l;eJill Ha OCHOBe O)l;HOHyKJIOHHOro OOMeHa (0H0) npu llCnOJib-

30BaHllll BOJIHOBhiX ¢YHKIJ.llii 3 He u ,n;eiiTpoHa, noJiy'leHHhrx u3 Paris u CD

Bonn noTeHu.uanon. TeopeTu'lecKue pacc'leThi B paMKax ,n;aHHOii Mo,n;enu He co-. .. 
rJiaCyJOTOI C 3KCnepuMeHTaJibHhiMll )l;aHHhiMll no TeH30pHbiM aHaJill3llpyiOIIJ.llM 

CnOC06HOCTIIM B nOJIHOM yrJIOBOM )l;llalla30He B C.IJ..M. ,IJjm y'leTa B03M02KHOrO 

npoJIBJieHuii peJIJITllBllCTCKux 3¢¢eKTOB ,n;aHHhie cpaBHllBaJillCh c TeopeTu'le

CKllMll Bbl'lllCJieHlliiMll, OCHOBaHHbiMll Ha MllHllMaJibHOH CXeMe peJIJITllBll3aiJ.llll 

c ucnOJih30BaHueM Yp6aHcKoii BOJIHOBOii ¢YHKIJ.llll 3 He. XoTJI, pa3JIU'Iue B pe

JIJITllBllCTCKOM ll HepeJIIITllBllCTCKOM OnHCaHllll )l;aHHbiX OKa3aJIOCb )l;OBOJibHO 

BeJIUKO, BOCnpOll3BeCTll nOBe)l;eHue aHaJill3llPYIOIIJ.llX CnOCOOHOCTeii TOJibKO C 

y'leTOM peJIIITllBllCTCKux nonpanoK He y,n;anoch. 

HayqHo-rrpaKTHqecKaH 3HaqHMOCTb pa6oTbl. IIoJiy'leHHhre pe3yJihTa

Thi no BeKTOpHoii Ay u TeH30pHbiM Ayy, Axx u Axz aHaJiu3upyroru.uM cnoco6-

HOCTJIM peaKu.uu dd -7 3Hp npu 3Hepruu 200 M3B pacnmpHro-i 3KcnepuMeH

TaJihHhrii MaTepuan u ,n;aroT HOByro uH¢opMau.uro, Heo6xo,n;uMyro )l;JIII pa3BllTllii 

TeopeTu'leCKux Mo,n;eneii onucairuJI TpeXHJKJIOHHhrx cucTeM 3 He, 3 H u ,n;eiiTpo

Ha Ha MaJibiX Me:>KHyKJIOHHbiX pacCTOIIHlliiX H nOHllMaHllii MexaHU3Ma peaKIJ.llll. 

Arrpo6a~H pa6oTbl H rry6JIHKa~H. 

OcHOBHhre pe3yJihTaThi ,n;uccepTau.uu ony6JiuKOBaHhi B :>KYPHaJiax "5l,n;epHaJI 

¢u3uKa", "Int. Journal of Modern Physics A", "Eur. Phys. J. ST". Pe3yJihTa-
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Thi ,n;oKJia)l;hiBaJillCh Ha ceMuHapax Jltl>B9 nM. B.II. BeKCJiepa n A.M. Ban,n;uHa 

OII5III, IX-oM (Mo,n;pa-rapMOHllii, CJioBaKllii, 2006) pafu'leM coneru.aHuu nope

JIJITllBllCTCKOii H,n;epHoii ¢u3uKe "Relativistic Nuclear Physics: from Hundreds 

of MeV to TeV"; Ha XVIII-oM u XIX-oM Me:>K)l;yHapo,n;Hhrx cuMnoouyMax no 

npo6JieMOM ¢ll3llKll BbiCOKllX 3Hepruii (,l(y6Ha, 2006, 2007); Ha Me:>K)l;yHapo,n;-. 

HOM cuMno3uyMe FM50 (ToKuo, 5InoHuJI, 2007); Ha XIX-oii Me:>K)l;yHapo,n;Hoii 

KOH¢epeHIJ.llll no MaJIO'IaCTll'IHbiM CUCTeMaM (FB19, BoHH, repMaHllii, 2009); 

Ha XII-OM n XIV-oM Me:>K)l;yHapo,n;HhiX KOH¢epeHu.umc no cnuHOBOii ¢u3uKe 

"Workshop on High Energy Spin Physics" (,l(y6Ha, 2007, 2009); Ha Xl-oii, XII

oii, u XIII-oii Hay'IHhiX KOH¢epeHIJ.llii,;: MOJIO)l;hiX yqeHhiX u cneu.uanucTOB OII-

5III (,l(y6Ha, 2007-2009 rr.). OcHOBHbre pe3yJihTaThi ,n;uccepmu.uu ony6JIUKOBa-

Hhi B paOOTax [1] - [2]. 

06'beM H CTpyKTypa pa60Tbl. 

,l(uccepTaiJ.llii COCTOllT ll3 BBe)l;eHllii, 'leTbipex rJiaB ll3aKJIJO'IeHllJI. fiOJIHbiH 

06'beM )l;llCCepTaiJ.llll COCTaBJIIIeT 99 CTpaHlliJ., BKJIJO'IaJI 18 Ta6JilliJ., 32 pucyHKa 

ll CnllCOK JIUTepaTypbl H3 1~0 HauMeHOBaHllH. 

ABTop · 3a11zym~aeT 

• IIpou.e,n;ypy u pe3yJihTaThi 'u31!epeHuJI neKTOpHoii Ay u TeH3opHhrx Ayy, 

Axx ll Axz aHaJIU3upyroru.ux cnoco6HoCTeii peaKIJ.llll. dd -7 
3Hp npu 3Hep

ruu 200 M3B, noJiy'leHHhiX Ha ycKopuTeJihHOM KOMnJieKce RIKEN. 

• BhiBO)l;hi u3 pe3yJihTaTOB no peaKu.uu dd. -7 3Hp, qyncTBUTeJihHOCTh TeH-

30pHbiX aHaJiu3upyroru.ux cnoco6HOCTeii K OTHomeHuJO DIS BOJIH B 
3 
H 

e He), npu MaJibiX yrJiax B C.IJ..M., 'IYBCTBUTeJihHOCTb TeH30pHbiX aHa

Jill3llpyroru.ux cnoco6HOCT~ii K OTHonreHuro DIS BOJIH B ,n;eiiTpoHe, npu 

MaJibiX yrJiax B C.IJ..M. 

Co.n;ep}KaHHe p;HCcepT~HH 

BBep;eHHe npune,n;eHa o6ru.M cxeMa )J.Jlll u3MepeHllii nOJIJipu3au.uoHHhiX Ha-

6Jiro,n;aeMhrx Ha ycKopuTeJihHOM KOMUJieKce RIKEN, onucaHo o6opy,n;onaHue n 

pa6oTa Tpurrepa. 

B nepnoM pa3,n;ene onuchmaeTor o6ru.M ~eMa no ll3MepeHuJO neKTOpHoii 

Ay u TeH30pHbiX Ayy, Axx u Axz aHaJill3Upyroru.ux cnoco6HOCTeii dd -7 
3Hp pe-
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aKu,nu npu sHepruu 200 MsB Ha ycKopnTeJibHOM KOMIIJieKceRARF 1. (RIKEN 
Accelerator Research Facility). IloMpU30BaHHhlii AeiiTpOHHhlii nyqoK o6ecrre

quBaJICSI ucroqHnKOM nOJIHpU3oBaHHhiX noHOB (IIIIII). IIoMpU3au;mi AeiiTpoH

Horo nyqKa U3MepSIJiaCb ABYMH nOJISipuMeTpaMu (SWPOL u DroomPOL). IIH
TeHCUBHOCTb nyqKa, KOTOpaH U3MepSIJiacb C IIOMOIIJ,b!O qamu <l>apa.u,eH, BapbH

pOBaJiacb OT 1 AO 120 HA B 3aBHCUMOCTn OT yma AeTeKTnpoBaHUSI. · 2KuBoe 

BpeMH cuCTeMhi c6opa AaHHhiX coCTaBJISIJIO 60Jiee 80%. PacceHHHhle qacru

IJ,bi AeTeKTnpOBaJIUCb APeii<l>oBhiMH KaMepaMu, pacnOJio:>KeHHbiMH nepeA 3-MH 

CIJ,UHTUJIJISIIJ,UOHHbiMU cqeTqHKaMU. lfAeHTn<l>nKaiJ,USI qaCTHIJ, OCHOBbiBaJiaCb Ha 

aHaJIU3e BpeMeHH npOJieTa qacTUIJ, H HOHU3aU,UOHHbiX IIOTepb B IIJiaCTuqeCKUX 

CIJ,UHTUJIJISIU,UOHHbiX AeTeKTOpax. IfMIIYJibC H yrOJI BbilleTa qaCTHIJ,bl BOCCTa

HaBJIUBaJICSI ITO UH<l>OpMaiJ,UU U3 APeii<l>OBbiX KaMep H OIITHqeCKOH MaTpUIJ,bi 

crreKTPOMeTpa. 

0 

A : D-room Polarimeter 

B : Swinger Polarimeter 

~ 

Pnc. 1. RIKEN 

Bo BTOpoM Pa3Ae.rre orrucbiBaeTCSI ucroqHuK rroMpU30BaHHhiX uoHoB. IIc

IIOJih30BaJincb qeTbipe MOAb! IIOMpU3au;uu: HeiiOJIHpU30BaHHaH1 qucTO BeKTOp

HaH1 ~ulcro TeH3opHaH u cMemaHHaH MOAa (M=0,1,2,3).II3MepeH.Hhie 3HaqeHUSI 

IIOJISipU3aiJ,HU COCTaBJISIJIH OT 46% AO 85% OT UAeaJibHbiX. 

4 

B TJ)eTbeM pa3AeJie OIIUCbiBaiOTCSI IIOJISipUMeTpbi AJIS1 U3MepeHUSI IIOJISipU-

3aiJ,UU AeiiTpOHHOrO nyqKa. IlepBbiH IIOJISipUMeTp (DroomPOL) UCIIOJib30BaJI

CSI AM IIOCTOJIHHOrO MOHUTOpUpOBaHUSI IIOJISipU3aU,UU. BTopoii IIOJISipUMeTp 

(SWPOL) U3MepHJI IIOMpU3aU,UIO AO u nOCJie KIDK,ll,OrO U3MeHeHUSI yrJia na.u,e

HUSI IIOMpU30BaHHOrO AeiiTpOHHOrO nyqKa Ha MUIDeHb. Ilpou,ecc U3MepeHUSI 

nOJISipU3aiJ,UU nyqKa OCHOBbiBaJICSI Ha U3MepeHUU acnMMeTpUU B ynpyrOM dp 
. . ' 

pacceHHUU IIOA yrJIOM 1 rAe BeJinqUHbi TeH30pHOH U BeKTOpHOH aHaJIU3upyiOIIJ,UX 

cnoco6Hocreii uMeiOT 6oJibmne 3HaqeHUSI. IloMpn3au,nH AeiiTpOHHOro nyqKa 

BbiqUCJIHJiaCh MeTOAOM ycpeAHeHnH 3HaqeHuii n3 SWPOL u D-room rrOJIHpn

MeTPOB. IlepeA ycpeAHeHueM rroJIHpn3au,nH, n3MepeHHaH D-room. rrOJmpuMeT

poM, fihiJia CKOppeKTUpOBaHa Ha peJIHTUBUCTCKOe BpaiiJ,eHue CIIUHa MarHUTHbi

MU SJieMeHTaMU KaHaJia. 

B qeTBepTOM Pa3AeJie orrnchmaeTCSI crreKTPOMeTp SMART (Swinger and 

Magnetic Analyzer with a Rotator and a Twister), rrpu IIOMOIIJ,U MarHnTHOii 
~ 

CUCTeMbl KOTOpOrO BbiiiOJIHHJIUCb U3MepeHUSI UMIIYJibCOB pacceHHHbiX qaCTUIJ,. 

9cKn3 crreKTpoMeTpa SMART c AeTeKTnpyiOIIJ,eii annapaTypoii npeACTaBJieH 

Ha puc. 2. 

s~atteriog 

chambcr 

Pnc. 2. CxeMa cneKTpoMeTpa SMART, SWPOL- IIOJIHpnMeTP, PQl, PQ2 n PQ3-

KB~pynOJIDHbie Mai"HHThi, PDl·n PD2- ,u;m:roJIDHble MarHHThi,-FPl n FP2- nepBaH 

n BTOpaH <PoKaJIDHaH nJIOCKOCTh, MWDC - MHOronpoBOJIO'IHaH ,~~;peii<PoBaH KaMepa. 
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Tpe6yeMhifi yrOJI rr~eHHH rry'IKa rroiDipH30BaHHhiX .u;eii:TpOHOB Ha MHIIIeHb 

HacTpaHBaJIOI rrpa rroMo~ Bp~eHHH SWINGER MarHHTa BOKpyr oca rry'IKa. 

SWINGER rroJUipHMeTP 6hm pacrroJioLKeH Herrocpe,n;cTBeHHO rrepe.u; KaMepoii: 

pacceHHHH. PacceHHHbie 'lacTHIJ;bi rrpoxo.u;rum qepe3 KB~yrroJibHbxe a .u;arrOJih

Hbie MarHHThi, pacrroJioLKeHHhle B Q-Q-D-Q-D KOH<I>arypan;aa. PacceHHHhie qa

CTHIJ;hi, 
3 H H p, peracTpHpOBaJIHCb B yrJIOBOM .u;aarra30He OT 0° .u;o "' 95° a OT 

"' 100° )1;0 "' 180° B C.IJ;.M, COOTBeTCTB9HHO. 0rpa.HH'I9HHH Ha yrJibi BbiJieTa 

qa,cTHD; 6hiJIH o6yCJIOBJI9Hbi MarHHTHOH )f(eCTKOCTbiO OIITH'I9CKOH CHCT9Mbi. 

B IIHTOM pa3,u;eJie rrepBoii: rJiaBhi orraca.Ha rrpon;e.u;ypa ,u;eTeKTapoBa.HHH qa

CTHIJ;. ,lJ;rui OIIpe,LJ;eJI9HHH TpaeKTOpHH paCC9HHHbiX 'laCTHIJ; HCIIOJib30BaJiacb HH

<I><>pMaD;HH MWDC. 

B IIIeCTOM pa3,u;eJie KpaTKO orrHChiBaeTOI aJieKTPOHHKa a cxeMa TPHrrepa. 

Bo BTOpoft rJiaBe OIIHCaHa CXeMa H3MepeHHH H M9TO)J;HKa OD;9HKH IIOJIH-. . . 
pa3an;aa rryqKa .u;eii:TpOHOB Ha ycKopHTeJibHOM KOMrrJieKce RIKEN rrpa aHeprHH 

200 MaB. 

B rrepBOM pa3,u;eJie orrHCbiBaeTOI o6xn;aH cxeMa H3MepeHHH rroiDipH3an;aa 

rryqKa. 

Bo BTOpOM pa3)J;eJI9 OIIHCbiBaeTOI rrpon;e.u;ypa IIOJiy'I9HHe IIOJie3HbiX H <l>o

HOBbiX co6biTHfi )J;JIH orrpe,n;eJieHHH rrOJIHpa3an;aa .u;eii:Tp<>HHoro rry'IKa. IIpon;ecc 

IIOJIY'I9HHH IIOJie3HbiX Ji<PoHOBbiX C06biTHH COCTOHJI H3 3-x 3TaiiOB. Ha rrepBOM 

aTarre ,u;eK<>,u;HpOBaJiacb HH<I><>pMan;HH H3 )J;BOH'IHoro K<>,u;a. BTopoii: aTarr COCTOHJI 

H3 3arraca .u;aHHhiX B NTUPLE )J;JIH )J;aJibHe:f:iiiieii: o6pa6oTKH. B NTUPLE 3a

IIHCbiBaJIHCb aMIIJIHTY)J;bi1 BpeMeHa rrpOJieTa, IIpH3HaK CIIHHOBOH MO)J;bi
1 

HOMep 

Cpa60TaBIIIefi rrapbi )J;eT9KTOpOB H HH<I>OpMaD;HH 0 BbiCOKO'IacTOTHOM CHrHaJie 

H3 D;HKJIOTP<>Ha. Ha TpeTheM aTarre Ha aMIIJIHTY)J;Hhxe H BpeMH-rrpoJieTHhle crreK

TPhi 6biJIH HaJIOLK9Hbi ycJIOBHH H IIOJIY'I9HO KOJIH'I9CTBO IIOJI93HbiX H <I><>HOBbiX 

co6biTH:f:i )J;JIH .u;eTeKTOpOB L, R, U H D )J;JIH Bcex MO,ll; rroJUipa3an;aa. 

B TPeTheM paa,u;eJie orrHChiBaeTOI MeTo,u; rrOJiy'leHHH 3Ha'leHaii: rrOJIHpa-

3an;aa .u;eiiTPOHHoro rry'IKa. Orrpe,n;eJieHae 3Ha'leHHfi rroJUipH3aD;HH rryqKa ocy

xn;ecTBIDIJIOCb H3 'IHCJia IIOJiy'leHHbiX IIOJie3HbiX C06biTHH H H3BeCTHbiX BeJIH'IHH 

a:'f~~l{P~l()~CIIOC06HOCTefi peaKIJ;HH yrrpyroro dP pacceHHHH. 9CKH3 IIOJIH

PHMeTPa B ropH30HTaJibHO:f:i IIJIOCKOCTH rroKa3a.H Ha pac.3. PacceHHHhxe .u;eihpo

Hbi H IIpOTOHbi OT)J;a'IH perHCTpHpOBaJIHCb B COBII~9HHHX 'leTblpbMH rrapaMH 

6 

cn;IIHTHJIJIHIJ;liOHHhiX C'leT"'IIKOB (rrJiacTH"'eCKIIfi cn;IIHTHJWHTOp NE102A, <I>9Y 

H1161). ,lJ;rui aToro IIJie'III rroJIHpiiMeTpa 6hiJIII BhiCTaBJieHhi comacHOKIIHeMa

TIIKe dp- yrrpyroro pacceHHHH-rrpii aHepma 200 MaB. 
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Puc. 3. CxeMa rronHpHMeTPa B ropH30HTaJibHOH IIJIOCKOCTH. ,IJ;eii:TpoHHb!e n rrpoTOH

Hble ,D;eTeKTOpbi paciiOJIO:lKeHbi IIO,ll; y;JJaMH 24.7° H 47.5° 1 'ITO COOTBeTCTByeT yrny 

dp- yrrpyroro paccemnu1 82.5° B c.q.M. 

3Ha'I9HliH B9KTOpHOH p'f H TeH30pHOH p'fz KOMIIOHeHT IIpOOKIJ;lili IIOJIHpli-

3aiJ;lili .u;eii:TpOHHOro rry'IKa Ha och Z, ymoB /3 H ¢ (HarrpaBJieHIIe BeKTopa rroJIH

pii3an;IIII OTHOCliTeJibHO OCli CliMMeTplili) orrpe,u;eJIHJIIICb MeTO)J;OM HaHM9HblliliX 

KB~aTOB. BKJI~ CIICTeMaTII'leCKOH OIIIII6Kli li3MepeHIIH IIOJIHpii3aD;IIH, o6y-
!" 

CJIOBJieHHbiH Heorrpe,n;eJieHHOCThiO aHaJili3IIpyiDID;liX crroco6HocTeii: Ay, Ayy> Axx 

II Axz peaKD;liH dP yrrpyroro pacceHHHH, 6biJI TaKLKe Y"'TeH MeTO)J;OM IIOBTope-

HHH rrpon;e.u;ypbi MIIHIIMII3an;IIII ~ pa3JIII'IHbiMH BXO)J;HhiMH 3Ha'leHHHMII aHaJIII-

3IIpy10In;IIX crroco6HOCTeii:. 

B 'leTBepTOM pa3,u;eJie rrpiiBe,u;eHhi Ta6.n:IID;hi c KOMIIOHeHTaMII rroJIHpii3a~"" 

rryqKa, Heo6xo,u;IIMbie )J;JIH rroJiy'leHIIH BeKTOpHoii: Ay H TeH30pHbiX Ayy, Axx H 

Axz a.HaJIII3IIpyiDID;liX crroco6HOCTeii: peaKn;IIH dd -T 3 Hp rrpii 3Hepmii 200 MaB 

If liX Bp9M9HHbi9 3aBIICHMOCTli. 
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B TpeTbeii rnaue onHcaHa npou;e.n;ypa aHaJIH3a 9KcnepHMe~TaJihHhiX ~aH

HbiX: onHCaHhi a.n:ropHTMbi Bh~eJieHHH nOJie3HhiX co6hlTHii H noJiy'leHHH BeK

TOpHOH Ay H TeH30pHbiX Ayy 1 Axx H Axz aHaJIH3Hpyroxu;mc cnoco6Hocreii peaK

IJ;HH dd --t 3Hp npH 9HepmH 200 MsB. 

IlepBbiH pa3~eJI llOCBSIIIJ;eH ~eHTH<l>HKau;HH BTOpH'lHbiX qaCTHIJ;
1 

KOTOpM 

6hlJia OCHOBaHa Ha aHaJIH3e 9HepreTH'leCKIIX nOTepb B UJiaCTH'leCKIIX CIJ;HHTHJI

JISIIJ;HOHHbiX ~eTeKTOpax, a TaiOKe HH<l>OpMaiJ;HH 0 BpeMeHH npOJieTa Me)K,lzy 

MHIIIeHhiO H TOqKoii perHCTpau;HH. BTOPHJHM qacTHn;a (3 H HJIH p) C'IHTa.n:ach 

H~eHTH<l>HIJ;HpoBaHHoii, eCJIH BhiiiOJIHHJIHCh CJie.n;yroxn;He yCJIOBHH. Bo-nepBhiX, 

qacTHn;a ~OJI:>KHa 6hma: perHCTPHPOBaTbCSI BCeMH TPeMSI cn;HHTHJIJISIIJ;HOHHhiMH 

~eTeKTopaMH H aMnJIHTY~hi CHrHa.n:OB AMP1, AMP2 H AMP3 ~OJI:>KHbi 6hiTb 

CKOppeJIHpOBaHbl. ,lVrn: CJiyqag ~eTeKTHpOBaHHSI HH3KQ-9HepreTH'IHbiX 'laCTHIJ; 

yCJIOBHe CMSir'laJIOCb H Tpe60BaJIOCb 'IT06hi CKOppe.n:HpOBaHbl 6hmH TOJibKO ~Be 

aMUJIHTY~hi: AMP1 H AMP2. Ha pHc. 4 rioKa3aHbr KoppeJISin;HH aMUJIHTY~ 

AMP1-AMP2 H AMP1-AMP3 ~JISI CJiyqag perHcTpau;HH 3 H. BTOpbiM yCJio

BHeM SIBJISIJIOCb orpaHH'leHHe Ha BpeMSI npOJieTa. PaccroSIHHe OT MecTa pac

nOJio:>KeHHSI MHIIIeHH ~o <l>oKaJihHOH nnocKOCTH FP-2 cocraBJISIJIO 17 MeTpoB, 

'ITO 6hmo ~ocTaTO'IHbiM ~JISI pa3~eJieHHSI qacrHu; c o~HHaKOBhiM HMnyJihCOM. 

Ha pHc. 5 nOKa3aHO pacnpe~e.n:eHHe no BpeMeHH nponeTa ~JISI CJiyqag ~eTeK

THpoBaHHSI 
3 H. TaK KaK CHCTeMa c6opa 3anHchma.n:a AaHHhie H3 ~Byx 6aHqeif 

ycKopHTeJm, TO nOJie3Hhie co6biTHSI HaKaUJIHBaJIHCb B ~Byx nHKax. IIITpiiXo

Bhie JIHHHH Ha pHC. 5 COOTBeTCTByiOT rpaHHIJ;aM HHTepBaJIOB OTOOpa nOJie3HbiX 

co6biTHH no BpeMeHH npoJieTa. 

. PHc. 4. Koppe.rr~ a=y~ AMP1-AMP2 

n AMP1-AMP3 ~JUI CJiy'laH perncTP~ 3 H. 
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PHc. 5. BpeMH-nponeTHhrli crreKTP 

~H CJiyqaH perHCTP~ 3 H. 

Bo BTopoM pa3~e.n:e onHcaHa npou;e.n;ypa BOCCTaHOBJieHHH yrJIOB pacceSI

HHSI. YroJI n~eHHH ny'IKa Ha MHIIIeHh BapbHpOBaJICSI Bpaxu;eHHeM SWINGER 

MarHHTa. B sKcnepHMeHTe 6hm noKpbiT ~Hana30H yrJIOB OT 0 ~o 180 rpa.n;ycoB 

B c.u;.M. KIDK,LJ;M HacrpoiiKa yrna·SWINGER MarHHTa cooTBeTCTByeT onpe

~e.n:eHHOMY HHTepBany yrJIOB BhmeTa qacrHu;. Pa36HeHHe yrnoBoro HHTepBa.n:a 

6hmo BbiUOJIHeHo TaKHM o6pa3oM, 'ITQ6hi 6hma o6ecne'leHa pa3yMHM cTaTH

CTH'leCKM OIIIH6Ka ,IVlli TeH30pHOH aHaJIH3Hpyroxu;eii cnoco6HOCTH Ayy rv 0.02. 

TaKHM o6pa30M, yrnoBoii HHTepBaJI 6hm pa36HT Ha 6HHhi c IIIaroM 2 rpa.n;yca 

B C.IJ;.M. 

B TpeTheM Pa3AeJie onHcaHa npou;e.n;ypa CD2-C Bhi'IHTaHHSI. ,lVrn: nOJiyqe

HHH aHaJIH3Hpyroxu;mc cnoco6Hocreii pe~KIJ;HH dd -+ 3 Hp ~aHHhie Ha6HpaJIHCh 

Ha ~Byx MHIIIeHSIX (CD2 H C). 9<l><l>eKT Ha ~eiiTepHH 6hm nonyqeH nyTeM 

C D2 - C Bhl'IHTaHHSI ,IVlli Ka:>K~oii MOAhi nonSipH3an;HH MIIM. ,ll;JISI SToii u;e

JIH CTpOHJIHCb cneKTpbl nO 9HeprHH B036y~eH~SI ,IVlli 3aperHCTpHpOBaHHbiX 

npOTOHOB HJIH 3 H Ha C D 2 H C MHIIIeHSJ:X. 

1600 

1400 

1200 

5 
$:11000 

~ 
~800 

800 

400 

·12 ~ :M 6 Ex, eV. 
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Pnc. 6. 9aeprern'IeCKne cneKTpbi. 3 H, nonyqeaabie aa AelhepnpoaaaaoM 

nonn3rnneae(GD2) n: yrnepoAe(G) npn: yrne AeTeKrnpoaaanx 3 H 28° a c. J:I.M. 
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TnnnqHhiH cneKTP no aHeprnn B036y:m,n;eHHH ;:vrn CD2 H C MHmeHeii B 

CJiyqae perncrpau;nn 3 H npnae,u;eH Ha pnc. 6. CUJiomHhie aepTHKa.JihHhie JIHHHH 

o603HaqaiOT 06JiaCTH1 C06hiTHH B KOTOphiX HCnOJih30Ba.JIHCh ,lVlli HOpMHpOBKH 

yrJiepo,n;Horo cneKTpa. IIITpHXOBhie JIHHHH o6o3HaqaroT rpaHHIJ;hi HHTepaaJIOB 

)l;JIH Bhl)l;eJieHHH C06biTHH 6HHapHOH peaKIJ;IIH. IlOJIHOCThiO 3aiUTpHXOBaHHM H 

He3alliTPHXOBaHHM rHCTOrpaMMhl COOTBeTCTBYIOT 3HepreTnqeCKHM cneKTpaM, 

nOJiyqeHHhiM Ha C H C D2 MnmeHHx. CJierKa 3amTpHXOBaHHM rncrorpaMMa 

coOTBeTCTByeT HOpMnpoaaHHOMY yrJiepoAHOMY cneKTPY OTHOCHTeJihHO CD2. 

Ha pnc. 7 no:Ka3aHhi cneKTPhi ;:vrn 3 H B 3aBHCHMOCTH oT aHeprnH B036y)K

,n;eHHH Ex no,n; yrJiaMH 12°, 36°, 56°, 87° B c.u;.M. Bn,n;Ho xopomee KaqecTBO 

npou;e,n;yphl BblqHTaHHH. 
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2000ITJ2000[]E] 1500 1500 ! ; 
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Pnc. 7. CneKTpbl no 9HeprHH ao36YJKAemrn Ex .1\IDt peal<I\HH dd-t 3Hp B CJJy'Iae perHCTpa

I\HH 3 H npH 9HeprHH 200 M9B H yrnax 12°, 36°, 56° H 87° B C.I\.M. coorneTCTBeHHO. 0T

Kpb1Thle H 3antTPHXOBaHHble rHCTOrpaMMbl cneaa 03Ha'Ja.IOT cneKTphl, nonyqeHHhle Ha CD2 H 

yrnepo):\e cOOTBeTCTaeHHO. Cnpaaa noKa3aBbl pe3YJibTaThl CD2- C Bbi'IHTaHHH. lliTpHXOBhle 

JIHHHH - rpaHHI\bl Bbl,l\eJieHHH none3HbiX COObiTHlt 
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B qeTaepTOM pa3,n;ene onncaHo noJiyqeHne aHaJIH3HPYIO~ cnoco6HoCTeii. 

.LJ:aHHhie ;:vrn Ka:m,D;Oii aHaJIH3HPYIOIIJ;eii cnoco6HocTH 6hiJIH noJiyqeHhi [1-16) c 

IICnOJib30BaHHeM pnpe,u;eneHHhiX MQLJ; nOJIHPH3aiJ;HH ,n;eifTpOHHOrO nyqKa. ,n:.iur 
nOJiyqeHHH BeKTOpHoii Ay H TeH3opHoii Ayy aHaJIH3HPYIOIIJ;eii cnoco6HOCTH ,n;aH

Hhie Ha6HpaJIHCh ;:vrn 4-x cnHHOBhiX MQLJ; IIIIH: Heno.impn3oBaHHOii, qncTo aeK

TOpHoii, qnCTO TeH30pHOH H CMelliaHHOH • .l1:JIH noJiyqeHHH TeH30pHhiX aHMH3H~ 

PYIOIIJ;HX cnoco6HOCTeH Axx H Axz HCnOJih30BaJIHCh TOJihKO HenoJIHpH30BaHHM1 

qnCTo TeH30pHM H CMemaHHM MO)l;hi IIIIII. PeaJihHOe 3HaqeHne noJIHpH3au;nn 

,n;eifTpOHHOrO nyqKa COCTaBJIHJIO 32- 74% OT MaKCHMaJihHOro TeOpeTHqeCKOrO 

3HaqeHHH. 

B nepBOM rryHKTe qeTaepToro pa3,n;eJia OnHCaHa npou;e,n;ypa noJiyqeHHH 

aHaJIH3HpyiOIIJ;HX cnoco6HocTeii npn ymax 6oJihme 7° B c.u;.M. AHaJIH3HPYIOIIJ;He 

cnoco6HOCTH npn yrJiax 6oJihme 7° 6hiJIH noJiyqeHhi H3 acnMMeTpHn noJie3HhiX 

co6hiTHH ;:vrn pa3HhiX Mo,n; IIIIH, H · noJIHpH3au;nn ,n;eiiTpoHHoro nyqKa. 

Bo BTOpOM no,n;nyHKTe qeTaepToro pa3,n;e.Ji:a onncaHo noJiyqeHne aHaJIH3n

PYIOIIJ;HX cnoco6HOCTeii nplf yrJiax MeHee 7° B c.u;.M. Ilpn 3THX yrJiax yqHThi

aanach He TOJihKO 3aBHCHMOCTh OT yrJia paCCeHHHH () 1 HO H OT a3HMYTa.JibHOrO 

yma <I> • .LJ:nH noJiyqeHHH aHaJIH3HpyiOIIJ;eii cnoco6HOCTII Ayy (Axx) Heo6xo,n;nMo 

TaK)Ke yqeCTh n BKJia,n; OT Axx (Ayy}. .LJ:nH aToro ymoaoii ,n;nanit3oH no yrJiy <I> 

6hm pa3,n;eJieH Ha qacrn no 15 rpa,n;ycoa. AHaJIH3HPYIOIIJ;He cnoco6HOCTH 6hiJIH 

nOJiyqeHhl MeTO)l;OM q,HTHpOBaHHH 3HaqeHHH aCHMMeTpHH. 

B qeTuepToif rJiaue pnae,n;eHhl pe3yJihTaThi no aeKTOpHoii H TeH30pHhiM 

aHa.JIH3HpyiOIIJ;HM cnoco6HOCTHM peaKIJ;HH dd -+ 3Hp npn aHeprun 200 MaB, 

KOTOpbie CpaBHHBaiOTCH C TeOpeTHqeCKHMH pacqeTaMH1 OCHOBaHHhiMH Ha Mexa-
1 . . 

HH3Me O)l;HOHYKJIOHHOrO 06MeHCI:: 

B nepaoM pa3,n;e.rie onn~aHo npH6Jill)KeHne MO)l;eJIH o,n;HOHyKJIOHHOro o6-

MeHa, B paMKax KOToporo TeH30PHhle aHaJIH3HpyiOIIJ;He cnoco6HOCTH peaKu;nn 

dd -7 3 Hen(3 Hp) npH npOMe)KYTOqHbiX 3HeprHHX qyCTBIITeJihHhl K OTHOIUeHHIO 

D / S KOMnOHeHT BOJIHOBhiX q,yHKIJ;HH 3 H e(3 H) H ,n;eiiTpOHa. 

Bo BTopoM pa3,n;e.rre noJiyqeHHhie noJIHpH3au;noHHhie Ha6JIIO,n;aeMhie cpaa

HHBaiOTCH C pacqeTaMH1 OCHOBaHHhiMH Ha MeXaHH3Me O)l;HOHYKJIOHHOrO 06MeHa. 

IJOJiyqeHHhle 3HaqeHHH npHBO)l;HTCH B Ta6JIHu;ax • .LJ:aHHhie nO yrJIOBOH 3aBHCII: 

MOCTH BeKTOpHOH Ay H TeH30pHhiX Ayy1 Axx H Axz aHaJIII3Hpylo~HX cnoco6-

11 



.Ay 
o.s 

-G.$ 

o 20 40 eo eo 100 120 ,140 1so 110 

a c.m.s. 

20 40 eo eo too 120 • t40 t&O tao 
9 c.m.s. 

A""' 

Au 

9 c.m.s. 

o ro 40 so.eor~ m ~ ~
a' c.m.s. 

Puc. 8. YrJIOBaH 3aBUCUMOCTh BeKTOpBoii: Ay u TeB30pHbix Ayy, Axx u Axz aBaJIH3U

pyiOrn;HX cnoco6BOCTeii: pe~u ad. -t 3Hp npu ;mepruu 200 MaB B c.~.M. Kpyru u 

KpecTbi o6o3sa•IaiOT 3Ba'1eHHH aBaJIH3HpYIOIIJ;HX cnoco6uocTeii: B CJiyqamc perucTpa

~HH 3 H u npoTOHOB. CnJIOIIIHhle, T0'1e'1Bble KpHBble npe,n;cTaBJIHIOT pe3yJihTaTbi uepe

JIHTHBUCTCKux Bbl'IHCJieHHii B paMKax OHO. 

HOCTeii peaxu;Iur dd -1 3Hp npu auepmu 200 MaB [1-16] noKa3aHbi ua puc. 8. 

Kpy)KKu u KpeCThi o6o3Ha'1aiOT 3Ha'1emrn aua.rru3upyiOru;mc cnoco6uocTeii B 

CJiy'lrurx perucrpau;uu 3 H u npoToua cooTBeTCTBeHHO. IloJIHaH onm:6Ka aua.rru-

3upyiOru;mc cnoco6uocreii 6hiJia noJiyqeua KaK cpe,n;ueKBa,n;paTu'IHaH u3 cTaTu

CTu'lecKoii u cucTeMaTu'leCKOii onm6oK. CucTeMaTu'leCKaH onm:6Ka cocraBmieT 

. He 6oJiee ,..., 2% .n;mr Bcex aua.rru3upyiOIIJ;HX cnoco6uocreii. Ha puc. 8 MO)KHO 

BH)l;eTb CHJibHYIO Bapuau;uiO noJiy'leHHbiX )l;aHHbiX B 3aBuCuMOCTu OT yrJia B 

c.u;.M. CnJIOIIIHhie u TO'lequhle KpuBbie ua puc. 8 npe,n;cTaBmiiOT pe3yJihTaThi 

.IieP.~!!TJi:fJu_<::J.:Cl(JiX Bbi'lnCJieuuii B paMKax OHO c uC!!O~J>:30B_auueM BOJIHOBbiX 

<l>yuKu;uii .n;eiiTpoua u 3 H ua ocuoBe BouucKoro u IIapH)KCKoro uyKJiou-HyK

JIOHHbiX nOTeHIJ,Ua.JlOB. 

12 

Ha6.rriO,n;aeTor 3aMeTuoe pa3Jiuque M~ aKcnepuMeHTa.JibHbiMu . .n;aHHbi

Mu u uepemrTuBuCTCKHMu Bbi'luCJieHIDIMu B paMKax. MO)l;eJiu OHO. CJie.n;yeT 

OTMeTuTb, 'ITO MO)l;eJib OHO MO)KeT OObBCHuTb OTpuu;aTeJibHbie 3Ha'1eHIDI TeH-

30pHbiX aua.rru3upyiOIIJ;HX cnoco6uocreii Ayy u Axx peaKu;uu. dd -1 3 Hp npu 

Ma.JibiX yrJiax pacceBHIDI. TaKoe noBe.n;euue )l;aHHbiX uaxo,n;HTCH B Ka'leCTBeu

HOM COrJiacuu C TeopeTu'leCKuMu pacqeTaMH1 B KOTOpbiX npe)l;CKa3aHa npuMeCb 

D-coCTOBHIDI B 3 He. C .n;pyroii cropOHbi1 TeH)l;eHIJ,IDI noBe.n;euiDI TeH30pHbiX 

aua.rru3upyiOru;mc cnoco6uocreii npoTuBonoJIO)KHa pac'IeTaM OHO y)Ke npu yr

Jiax MeHbiiiHX 15°. 0TKJIOHeHue 3KCnepuMeHTa.JlbHbiX )l;aHHbiX OT TeOpeTuqe

CKHX paC'leTOB Ha puc. 8 MO)KeT 6hiTb .CBB3aHO C Hea)l;eKBaTHbiM OnuCaHueM 

cnuHOBOii CTPYKTYPbi 3 H(3 He) u .n;~iiTpoua ua Ma.JibiX paccTOBHuHX. 
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Puc. 9. YrJIOBaH 3aBuCHMOCTh TeH30puoii: aBaJIH3HpyiOrn;eii: cnoco6uocTH Ayy pea~ 

dd-t 3Hp. CnJIOIIIHaH (To'1e'1BaH) KpHB~H npe,n;cTaBJIHeT pe3yJibTaTbl sepeJIHTHBUCT

CKHX (peJIHTHBUCTCKHX) Bbl'lHCJieHHii: B paMKax OHO c ucnoJib30BaHHeM BOJIHOBoii: 

<l>Y~HH 3 H ua ocuoBe Urbana HYKJIOH-BYKJIOHBoro noTeH~aJia. 

B .n;auHbiX no BeKTOpuoii aHa.rru3upyiOru;eii cnoco6uocTu Ay peaKu;uu dd -1 
3 Hp BH.n;Hbi ueKOTOphre CTPYKTYPhi, xoTB pacqeThi, BbiiiOJIHeHHhie B paMKax 

OHO npe,n;CKa3biBaiOT1 qTo Ay ,li;OJI)KHa paBHHTbCH HYJIIO. TaKuM o6paaoM, .n;au

Hhie no BeKTOpHOft aua.rru3upyiOru;eii ~~c~6~~T;Ay BBHO YKa3biBaiO; H~ H~u
'lue .n;onOJIHuTeJibHOro Mexauu3Ma K OHO )l;JIB .n;auuoii peaK~uu. O)KH.n;aeTCH, 
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'ITO BKJia,D; ,u;onOJIHIITeJihHbiX MexaHH3MOB OTHOCHTeJihHO HeBeJIUK, nOCKOJibKJ 

a6coJIIDTHhie 3Ha'Iemrn Ay MaJihi. O,u;HuM u3 TaKux ,u;onOJIHuTeJihHhiX K OHO 

MexaHU3MOB Mo:>KeT 6hiTh MHoroKpaTHOe pacce.HHue. KpoMe Toro, npu ,u;aHHOii: 

3Hepru'u B03MO)J(HO rrpo.HBJieHue peJI.HTUBUCTCKnx 3¢¢eKTOB. 

Ha puc. 9 nOKa3aHa TeH30pHa.H aHaJIU3upyiDIII,a.H cnoco6HOCTh Ayy peaK

~uu lid ~ 3 Hp npu 3Hepruu 200 M3B u pac'IeThi OHO, ucnOJih3JIOIII,ue peJI.H-

huBuCTCKYID u HepeJI.HTUBUCTCKJ10 BOJIHOBYID ¢YHK~U10 3 H Ha OCHOBe Yp6aH

cKoro HJKJIOH-HJKJIOHHoro nOTeH~uana. Pe.rr.HTUBU3M B BOJIHOBOii: ¢YHK~uu 3 H 

6hm yqTeH corJiacHo MUHUMaJihHOii: cxeMe peJI.HTUBu3a~uu. Pa3JIU'Iue B onuca

HUU ,ll;aHHhiX npu ucnoJih30BaHuu peJI.HTUBUCTCKOii: u HepeJI.HTUBUCTCKoii: BOJIHo

BOii: <PYHK~uu 3 H cyiii,eCTBeHHO. O,u;HaKo, KaK u npu ucnOJih30BaHuu HepeJI.H-

no,u;xo,u;a, OTKJIOHeHue TeopeTu'IeCKUX pac'IeTOB OT 3KcnepuMeH

ITaJihHhiX ,u;aHHhiX ,u;oCTaTO'IHO BeJiuKo. CTpyKTypa 3 H e(3 H) Mo:>KeT 3aBuceTh 
ft 

6oJiee 'IeM o,u;Hoii: nepeMeHHoii:, KaK u B CJiyqae ,u;eii:Tpo:H:a, r,u;e Ha6JIID,u;aeTC.H 

l3aBUCUMOCTh cnuHOBoii: CTPYKTYPhi OT ,u;Byx nepeMeHHhiX. 

Axx 200MeV 

dcH>3Hp 
t 

~ 
___ __.x-·,JJJ l 
.- / - YffJJJ "~~Lf; l 

dpelastlc ~ 
40 60 

10. YrJIOBaH 3aBHCHMOCTh TeH30pHbiX aHa.Jm3upyro~ux cnoco6HOCTeft Axx peaK

dd ~ 3Hp u dp- ynpyroro pacceHHHH npu ;;mepruu 200 MaB. 3amTpHXOBaHHhle 

OTKphiThle CHMBOJihi 0603Ha'laiOT ,ll;aHHhle )VIR dp- ynpyroro pacCeHHHH H dd ~ 3ffp 

la.KlJ;HHI_COOTBeTCTBeHHO. 

14 

Ha puc. 10 noKa3aHhi yrJIOBhie 3aBUCUMOCTU TeH30pHhiX aHaJiu3upyiDIII,ux 

cnoco6HoCTeii: Axx peaK~uii: lid ~ 3Hp u dp- ynpyroro pacce.HHU.H npu 3Hepruu 

200 M3B. IIoBe,u;eHue Axx ,u;mi lid ~ 3 Hp peaK~uu rro,u;o6Ho rroBe,u;eHU10 TeH-

30pHoii: aHaJIU3upyiDIII,eii: cnoco6HOCTu dp- ynpyroro pacce.HHU.H. B o6oux pac

npe,u;e.rreHU.HX Bbip~eHhi CTPYKTJPhi, XOT.H OHU uMeiOT pa3JIU'IHOe noJIO)J(eHue 

MaKCUMJMOB B c.~.M. Bo3MO)J(HO, 'ITO.BKJIID'IeHue B pac'leThi TpexHyKJIOHHhiX 

CUJI yJiyqmuT onucaHue 3KCrrepuMeHTaJihHhiX ,ll;aHHhiX B 3Toii: o6JiaCTu yrJioB. 

B 3B.KJIIO'IeHHu c¢opMY.JIUPOBaHhi OCHOBHhie BhiBO,ll;hi ,u;uccepT~uu: 

1. BrrepBhie noJiy'IeHhi BhiCOKOTO'IHbJ:e ,u;aHHhie no J3eKTOpHoii: Ay u TeH3op

HhiM Ayy, Axx u Axz aHaJIU3upy10IIJ,HM cnoco6HOCT.HM peaK~UU ad.~ 3Hp 
npu 3Hepruu 200 M3B B noJIHOM yrJIOBOM ,u;uana3oHe B c.~.M. [1-16]. 

• Pe3yJihTaThi no aHaJIU3UPJ10IIJ,HM cnoco6HOCT.HM cpaBHeHhi c npe,u;

CKa3aHU.HMU MO,ll;eJIU Ha OCHOBe O,li;HOHJKJIOHHOrO· 06MeHa C UCnOJib-

30BaHUeM BOJIHOBh~ ¢YHK~uii: 3 H u ,u;eii:TpoHa noJiyqeHHhiX Ha ocHo

Be IIapll)J(CKoro u BoHHCKOro noTeH~uanoB: OnucaTh 3KcnepuMeH

TaJihHhie ,ll;aHHhie nO TeH30pHbiM aHaJIU3UpJ10IIJ,UM CnOC06HOCT.HM B 

paMKax Mo,u;eJiu OHO nOJIHOM yrJIOBOM ,u;uana3oHe He y,u;anoch. Heco

OTBeTCTBue M~ 3KCnepuMeHTOM U Teopueii: MO)J(eT fihiTh CB.H3aHO 

KaK C Hea,D;eKBaTHbiM OnUCaHUeM BOJIHOBOH ¢YHK~UU TpexHyKJIOHHD

rO CB.H3aHHOrO COCTO.HHU.H Ha MaJihiX Me)I(HJKJIOHHbiX pacCTO.HHU.HX 

u B03M<»KHhiM npO.HBJieHueM peJI.HTUBUCTCKux 3¢¢eKTOB, TaK u c 

,li;OnOJIHHTeJihHbiMU MexaHU3MaMU peaK~UU. 

• ,ll;Jrn J'IeTa peJI.HTUBU3Ma ,ll;aHJibie cpaBHUBaJIUCb C TeOpeTU'IeCKUM 

Bhi'IUCJieHUeM OCHOBaHHbiM Ha MUHUMaJibHOH cxeMe peJI.HTUBU3a~uu 

c ucnOJib30BaHUeM Yp6aHcKoii: BOJIHOBoii: ¢YHK~uu 3 H. Pa3Jluque 

B OnUCaHUU ,u;aHHbiX npu UCIIOJib30BaHUU peJI.HTUBUCTCKOH U Hepe

JI.HTUBUCTCKOH BOJIHOBoii: <PYHK~uu 3 H OKa3aJIOCb cyiii,eCTBeHHhiM; 

O,u;HaKo, KaK u rrpu ucrroJib30BaHuu HepeJI.HTUBUCTCKoro rro,u;xo,u;~ 

()TKJIOHeHue OT. 3KCIIepuMeHTaJibHhiX ,ll;aHHbiX ,li;OCTaTO'IHO 3aMeTHO. 

XOT.H pe.rr.HTUBU3M BHOCUT cyiiJ,eCTBeHHbiii: BKJia,D; B rroBe,u;eHue aHanu-

3upyiDIII,UX CIIOcOOHOCTeii:, O,li;HOrD ero He ,li;OCTaTO'IHO ,u;im OIIHcaHU.H 
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3KCIIepHMeHTaJlbHbiX ,lJ;aHHbiX. IlOBe,ll;eHHe TeH30pHOH aHaJIH3Hpy10-

rn;efi: crroco6HOCTH Axx rrpH pacceHHHH Ha3a,ll; rro.u;o6Ho rroBe.u;eHHID 

Axx B dp- yrrpyroM pacceHHHH Ha3M, T.e. Ha6mo.u;aeTCH xapaKTep

HAA crpyKTypa B o6oHX pacrrpe.u;e.rreHHHX. Bo3MO)KHO, qTo BKJnoqe

HHe B pacqeTbl TpeXHYKJIOHHbiX CHJI ynyqiiiHT OIIHCaHHe 3KCIIepH

MeHTaJibHbiX ,ll;aHHbiX B STOll OOJiaCTH yrJIOB. 

• B rrpH6JI:IDKeHHH O,ll;HOHYKJIOHHoro o6MeHa BeKTOpHM aHaJIH3HpyiO-
.J 

rn;M crroco6HOCTh Ay AOJI)J(Ha paBHHThCH HYJIID, qTo He Ha6JIIDAaeTCH 

sKcrrepHMeHTaJihHO. B .u;aHHhiX BH,ll;Ha CTPYKTypa, KOTOPM CBH,ll;e

TeJihCTByeT 0 HaJIHqHH ,ll;OIIOJIHHTeJibHbiX MexaHH3MOB peaKIJ;HH. 

2. B xo.u;e sKcrrepHMeHTa orrpe.u;e.rreHo rroBe.u;eHHe rroJIHpH3aiJ;HH rryqKa .u;efi:

TPOHOB Ha ycKopHTeJihHOM KOMrrJieKce RIKEN rrpH sHepmH 200 MsB c 
• ft 

HCIIOJib30BaHHeM IIOJIHpHMeTpa, OCHOBaHHOrO Ha peaKIJ;HH dp- yrrpyroro 

pacceHHHH1 H IIOKa3aHa BbiCOKM CTerreHh ,ll;OJirOBpeMeHHOH CTa6HJibHOCTH 

H3MepeHHbiX KOMIIOHeHT IIOJIHpH3aiJ;HH. 
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