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OBIUAfI XAPAKTEPVIOTVIRA PABOTbl 

llliTyaJibHOCTb npouJieMH VlccJie~oBaHHe npo~ecca [d-pn B paBJIH'llib!X 

OuJI8C'r.RX 8Heprlitl1 S'IBJIS'l9TC.R HCTO'l:HJIBOM pasHooupasuo:A: IDiilJ<JpMaI.J.HliI . 0 

CTPYRType ~e:A:TpoHa,HyRJIOH-HYK.noH BBaHMo~e:A:cTBm'l,HeHyRJIOHHhlX cTerreH.RX 

CBOUO,ml B S'l~ax, BHeMaCCOBblX a!fqleRTax H 8Jl8KTpOMarHHTHHX CB0:0:CTB8X 

Bl'IpTY8JlbHh!X HYRJIOHOB. Hap.R.ny c CBOUO,l(Hb!M ;i;e:A:TpOHOM B8JKHbl TaiilK9 

HCCJI9.ll;OB8HH.R COCTOaHIDt HYKJIOH-HJ'KJIOHHb!X nap B fl~epHOJil: cpe,n:e' r~e 

H3-38 B38liM0~9:0:CTBHH B H~pe rrapaMeTpbI HYKJIOHHO:A: rrapu (8HeprHH 

CB.R3H,c:rnm H T. ;n,.) MoryT Cib!Tb CYl!I9CTB8HHO H3M9H9Hbl.0CHOBHUMli 

MOM9H'.l'8MH T8KHX MCCJI8~0B8Hlitl1 HBJI.RIOTC.R-: 1 )KB8m'OBO-Il0Jl9Bbl8 

upe:n.cT8BJi8HHSi 0 CTPYKType ~e:!-lTpOHa' B BOJil-IOBOJil: !PYHRI.J.HJ/I KOTOporo 

Hap.H~Y c HYI\JIOHHOJil: IIpMCYTC'rBYIOT ~Yl'He KOH®i.rypauMM TI-ma NN*, -0-6 M 

T • .n;.; 2)xapaICT9plille )J;JIS'I ac:HMIITOTH'l:9CKHX 8H8prR:0: CK8Jil:JJ.HHPOBble .RBJIEIHHH 

B ce...:emrnx peaKi.wa; 3)IIpOB8pKa a~eRBaTHOC'm pa3.Jll'l'l:HblX TeopeTW!8CKHX 

110,l(XO~OB K CTPYKType CB.H!38HHOT'O COCTOS'IHH.fl ~BYX HYKJJOHOB Ha MaJ!IlX 

paCCTOHHVIHX, OCHOB8HHUX Ha M930HH0:0: T80plrn H KXJJ:. B031:IlIBIJ1HJil: sa 

UOCJie,zurne ro.I™ IIOBhllll8IDt..W HHTepec K HCCJI9.ll;OB8HHIO npo~ecca 

ilfJTopacmerrJieHHf! ~elil:TpoHa CB.RBaH: a) c rrpou.11eM0Jil: cymecTBOBaHH.H 

.n;l'IuapHOHHlilX p930H8HCOB; u) c T8K H83h!BaeMbIM "paHIDlM " CK8Jil:JIHHrOM' 

Kor.n;a .11;mpp. C8'1:8HH8 rrponecca CTaHOBHTC.fI H838BllICl'lMh!M OT 'fl* p-yr.11a H 

H8'llffi8H c 8Heprmt Er> 1 • 4 raa M8H.R8TCH O'r s (IIOJIHaH 8HeprHH B 

-"11 c.u.M.) KaK s . 
Ko Bp9M9HH H8'l:gJia 8KCIT9pHM9HT8JlbHblX HCCJI9~0B8HHJil: oumaa CHTYBUH.f! 

no 8KOII8pHM8HTaJibHblTVI )J.(:lHHblM B rrpou.ecce [d-pn OCT8B8JJ80b 

H•_,y~OBJl8TBOpHT8JlbHO:A:. no rrpoueccy (d-pn CHCTeMaTWl:9CKM8 )J;8HHbl8 B 

oCijracTH nopolil: ll.O E[o: 1 I'aB uuJIH npe.noTaEJJI8Hhl TOJJhKO .zm@ieperm.HaJibHoro 

C8'!8HH.f!. OCHOBHO:l-1: Ou.b8M ITOJJHpV.:38IJ,HOH1ffiX ,ll;aI-iH.b!X ITO 0.ll.HHO'l:Hb!M 

TIOJJflp.V138U.HOHHh!M napaM8'rpaM z 'p 'TrroJiyqeHJfolti B Eomm ,XapHOBe uliJI 

cocpe.n.a·ro'!8H B6JJM3M Ry=0.3-0.5 I'&B, B OcJJiaCTH rrpe.IU10JiaraeMoro 

B03cJYJK.lJ.81U'tH ,llJii:JapHOHHbiX. p880HFlHCOB. 

J(BoaHhl<3 lJOJI.HpH38!.l;ll!OHIUl8 HCC.118,ll.OBmrn:e npou.sccc8 npaRTVJ:q_ICCKM 0•rcy'l.'CTBOB8JIM 



ITO.llflp:1rnal(MOHHb!8 Jl,UHHh18 TIO rfioTopacu1en.11em110 !CB83M.D.8ltTpOH8 TIOJIHOCTblO 

OTCYTC'.rBOBl'lJili. 

~GXO,nH H3 8Toro 3KCIT8pHM8HT8JibH8H sa.n.aqa 38ltJIIOqaJiaCb B TIOJiyqelll'IH 

CHCT8M8TVJqecKHX .namrnx ITO 8Cl'IMM8TpHH ceqeHH.H 

KHH8M8Tli'l.8CIW1t OvhJiaCTH 8Heprli:A: H yrJIOB. 

UeJib pa6oTb! cocTOHJia: 

l.: B B03MOJKHO lllHpORO:ll: 

I B HsMepemrn aoHMMeTpMH ceqeHl'!H peaml,Hl'I Jd-pn B KHHHeMaTmemm:A: 

* 0 0 0 0 06.nacTM E/=0.3-1.0 raa n: 'i'l p=45 ,60 ,75 ,90 • 

2 B HSMepemm acHMMeTpl'IH ceqeHHH flJOTopacm,ermemrn HYKJIOHHoa rrapbI B 

IlJl01\9CC8 rd* -pn H Cp8BH8Hl'IB IIOJIY'l.8HHb!X ,naffilliX C 8H8JIOrHqHbIMl'I .D.8HHb!MK 

ITOJIYtf8HHhlM Ha CBOrJO,nHOM .n.et!:•rpoHe rrpH -B* p=90° 

3 B rrpoBepKe rrpe.n.cxasaHH:0: TeopeTn:qecKHX Mo.n.eJie:A: flJOTopacm,enJieHHH 

11eit·rpoua 

H8Y'!H8fl HOBH3H8 pal'.'.iOTbl 38I1:JIJOqaeTCfl B CJ18,U:YIOll.l8M: 

TIOJ1Y'l8Hbl CHOT8M8T]/JqeCKH8 .n.amrue 8Cl'IMM8TpHH C8'l.9Hl'l.fl peaKrnm: (J"d-pn 

B KIIB8M8TH'l.8CKOt!: OrJJI8()'l'H Er=0.3-1.0 I'8B H -B*p=45°,600,750,900, B 

TOM ql'!CJl8 BTI8pBb18 V!SMepeHa 8CVJMM9Tpl'I.fl C8'i8HHfl np:vr E'y>600 M8B 

2 BrrepBb!8 MSMepena 8CHMM9TpHH 08'l8Hl'Ifl Ra HYKJIOHHO~ nape B rrpo~ecce 

d* 1·6 H 4 1' -pn B 11.npax ,1 H e 

3 IlOJIY'I8HHb!R pesyJII::Ta1·H no acHMMeTpID1 netreIDI.H Z R o6JiacTM Er<600 M:=rn 

OTlliC11fJ8!0'l'Cfl paC"!8T8M1'! Jl.tlJK8' J181l:A8M8Ha-Ap8H..1{0!:18J!El Bb!IIOJIH8HblX Ha 

OCHOBl3 M830RlfblX M0).\8jle:lt. B 06Jiac·r111 Er>600 M<iB pac'l.8TH Haropuoro H 

coaB'ropoa 6JIH3KH K orrn:caHHIO 8KcrrepMMeHTaJibHHX .n.aHHblX. IloJiyqeHHh!e 

,I\HHHbl8 He TIOJ.J:TB8plK,1(3IO'r rvinoTesy T.H. "pl'lHHero" Citet!:JJHHra. 

IlpaK'l'1'!"18CKf::lH UtnlliOC1'b .D.11CC8pTaU110HHOA: paiJOTbl. 

PesyJihTftTbl m1c~'OH11tv1x HccJieJ~OBBI-ntlt HarnJIH rrpmtTVI'l:emme npn:MeHeHvre 

-B rrpoBe,n:emrn rrapnRa.nhHO·-BOJJHOBoro aHaJmsa (Eapamnm-RyJIHrn) p1Ja.KU.HH 1d-pr 

- B orrpeNJJIBHVllil napHMe'I'J!OB MesoHHolit Mo,n:eJIH rrpouecca flJOTopacuie11J1eH.11H 

rd- pn (Hal'OpHbitl. 11: COtlfJ'Wpb!) 

- B M8'l'O)U1K8 1'!3M8p8Hli!H flC.11MM81'pRH C8'1AH1'Jfl KOMITTOHOBCKOI'O p!.lCC8.f!Hl'!H 

Ha npoTOH8 

1 
) 

I . Arrpo6a1mH pa6oTH. PesyJihT8Thl .n;HcepTaU.HOHHo:A: pal'.'.ioTb! ,n:oKJia,n:HBaJIHch 

Ha H8Y'l:HHX C8MHHapax Epclill.[. IX M8:HC.D.YHapo,nnoM CHMTI03HYM8 ITO 01.IllliOBOt!: 

qJH3HK9 (BOHH-1990) 'VII M8llt.n;yHapo.D.HOM KOHifiepeH~ " IloJIBpH88!1,HOHHhl8 

.HBJI91Il'I.H B .H.n;epno:A: qmsHKe" (Ilap:mK-1990 ) , Ha "COB9ll.l8IDll'I ITO 

8Jl8KTpOMarHHTHb!M B38HMo.n.e:A:CTBl'lflM" (Hop-AM6ap,n:-1990). 

IIy6.mraarnm: Ilo T9M8 )U1CC9pT8~1'IH onyCiJIHKOB8HO IIJ9CTh paooT, 

CilHCOK KO'l'Opb!X IIpl'IB9.ZJ:9H B KOHll,8 8BTOpa!f)epaTa. 

CTPYKTypa H 06b8M .n;HCcepTarnm:. ,UHccepT8ll,Hfl COCTOl'IT 118 BB8.ZJ:9HHH, 

qeTupex PJl8B l'1 38ICJIIOqeHHH. OHa co.n.epJKHT 123 CTp8Hl'IU. MEtilll'lHUilliCHOro 

T9.KCTa ' 3 T86JIHIJ.H H 36 pHCYHKOB. CTIMCOK 11,HTHpyeMot!: JlHTepaTypbI 

BKJllOtfaeT 103 Hal'!MSHOBarrna. 

0CHOBHbl9 p83YJIT8Tbl ' BHHOClIMb19 Ha 8811J,"1TY ' 38KJIIO'l:8!0TC.H B CJJe,n:yromeM: 

1 ,ll;Jl.H rrpoB8.D.9HHH l'ICCJl8.ZJ:OB8HHt!: peaKrnm: <iJoTopacmeIIJI9HHfl ,n;eil:TpoHa rd--pn 

H KB88H,Z(8kl:'l'pOH8 rd* -pn YCOB8plll6HCTBOB!:lH8 <mCII9p.lllM8HT8JlbH3H M8TO,I(}rna, B 

TOM "tfl'ICJIO: 

a) paspnooTaH H cos.n.aH 30-'l'H K8H8JlbHH}t napHbllt CII8KTpOM8T8p I'S-30' 

rrpoBe.n;eHl:i par,qeThl ero xapax•repHCTHK M9'l'o,n;oM MOHTe-KapJJo 

l'.'.i) paspal'.'.ioTaHa H peaJIHsoBaHa MeTo.n;HKa HSMepemm :11 KOHTpo.11.H rrapaMe'rpoB 

KT!lf CII8KTpa' c o6paTHO-'t CBH!3hl0 ,l(Jlfl KoppeKTHpOBJCVI npH H806XO.D.HMOCTll. 

B) MarHHTHlil:A: C1I8KTpOM9Tep MS-2500 OCHallJ,8H HOBb!MW par~GTPHPYIOU\l1MH 

CHCT9M8MH(S1 •• S4,Hp) 

r) OClHOBJl8H8 BJl8KTpOHHKa KaK )J.JIH MS-2500 T8K M .ll.Jl.fl H8iiTpOHHOro 

cneKTpoMe•rpa NS-12 ,nepexo.n: Ha anrrapa·rypy KAM.AK 

2 Ocyme CTBJJ8H8 8BTOM81'.H3HpOB8HH8.H HBJ!8.ll.K8 .H KaJIHiJpomca 

81-WU8pl'IM8HT8JlbHOa armapa1•ypb!' c HSITOJI30B8Hl1E:M peaxuffit (floTOpOlKJ.J:8Hl'!H 'lt+ 

i'I 'It O -M830HOB Ha IIpO'fOHHOtl MH!l18HH 

3 Paspal'.'.ioTaHa Me'ro.n:mrn H3M8p8HHH 8C.lllMM8TpHH C8'l:8H.Hfl 

Ju:rnetl110-rroJ1RpV1soi:;amIBMH tllo'l'OHaMH KT~ ,n:Jrn npou,ecca (flo'l'opacnterrJJeHH.11 

KJJ.C13Jlf,1(E1.A:•rpom1 'ytl*-pn, IlpOB81~8HU 01(8HKl'I BitJ18l\8 iiloHOBblX rrp01~8CCOB H Ha 

flGHOB8 8'POI'O fJC13pa1)t)'NjH~ M8TOJL~ma DH,1J;OJJ8HHH Bb!X.O.D.OR 1ci*-pn OT (floHOB!-lX 

npou;eccon; 

ll 
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4 c IIOMOlllbIO C08,ll;8HHOil: annapaTYpbl H paspaCloTaHHoil: M9TO,ll;l'IKH: 

a) llpOB9,ll;9HH CHCT9M8Tk'I'l9CKH9 HSMapeHH.11 acHMMeTpH.11 caqeHH.H E B npouecce 

·yd-pn B KHH9M8THqecKoit oCSJiaCTH aHeprml: E7=0.3-1.0 raB H yrJIOB . : 

~*p=45°,6o0 .1s0 ,9o0 B o.u.M.,BrrepBHe npH E7>600 M8B ; 

O)BrrepBHe HsMepeHa acHMMeTpH.11 ceqeHH.11 npouecca IIJoTopacmenJiaHHa Ha 

KBaSH,ll.e~TpOHe B OCIJiaCTH E7=0.3-0.9 rsB H 1l*p=900(KHH9M8THKa ,ll;9:0:TpOH8) 

Ha .11.npax Li6H He4 

5 Ha OCHOB9 HSMapeHHil: IIOJiyqeHH CJI9,ll;YIOlliH9 pesyJIT8TH: 

a)axcrrap¥IMeHTaJihHH9 ,naHHble no !IJoTopacmerrJieHHIO ,na:0:TpoHa B o6JiaCTH 

Er<600 MaB H 11* p <90° Ka'ieCTB9HHO OITHCHB8IOTC.ll HapeJI.HTHBlilCTCIGIMH 

pacqaTaMH name H Heil:,neMaHa-ApaHX.oBeJia; 

C5 )B OCIJiaCTH E7>600 M8B H 11*p=90° ,namme OITHCHBaIOTC.11 MO.l(9Jlbl0 

paapaCIOT8HH0:0: HaropHHM K C08BTOp8MH, H8IlIH ,naHHHe. IIOSBOJI.lllOT YTO~Tb 

rrapaMeTplil MO,ll;0JIH , B qacTHOCTH pa,ll;HyC NN* Ko$J'ypaUHH. oueHHBaeMO:B 

K8K 0.33<rm~*<D.38 (flepMH; 

B) aHa.mm 

Ero::0.3--0.6 

HCCJI8,ll;OBaHHil: <lloTopacmerrJieHID'I KB83H,ll;9il:TpOH8 

rsB :rn: fJ*p=90* \.11.liJlO 116 ) ITOK83NB8eT 

CHCT9M8THqacKylO paBHHUY OT ,ll;8HHHX Ha CBOCIO.n;HOM ,ll;8:0:TpOH8. 

KpaTKoe co.nepmaHHe paCloTiiI: 

B OcJJiaCTH 

M8JIYIO HO 

Bo BB8,ll;9HHH 06cylK,Il;a8TC.ll 8KTY8JibHOCTb npOB8,ll;9HHHX HCCJI9,ll;OBaHH:lt. 

IPC>PMYJ1HPY9TCH HX U9Jlb H llpHBO,ll;HTCfl Kp8TK08 co.n;epmaHHe K8m,ll;Ot'i: HS rJiaB 

roi:ccepTaLUIOHHOil: paCIOTlil. 

IIepBaH. rJlflBl'l .n;1rncepTFJl.UIH nocrs.fllI(BHa 015sopy TeopeT!ll'I8ClfVTX VT 

:-H<:emepV!NIAT-11-<i.1!1-l-l"JV y>i:il')o'!' rrn rfici'l'<>pl'!Oli\l:llf.n"'Hvt~· ,7r,<>!-!•1•pr"fr1~1 ·yd-pn vr 
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AMJ1JI8p:::1. C"i .1,'-l''d" [v;u,l.('.JJl•l ra;:,;;\iliWl•· UIJ'l•::JlH18 do/llt11pvi lJHi:ljJl'lMiX E-y: .. 1 .5 

I'aB ,l\OJilKH.0 M9H.HbTCH C S K8K 8-T l, I',l\9 S IIOJIH8.fl 9H9pl'.iUI B C.U.M. H 

,6HTb H938BHCHMliIM OT yr~a pacce.HHH.11. B §2 Kp8TKO o6cyl!(AaeTCH QGS(KaapK 

' i· 

I'JIIOOHHBH cTpYHHaH) Mo,neJih. cpaBHHBBIOTC.fl npe.ncKaaaHH.11 a Toa Mo.ne~.fl c 

Mo.ne~bIO TIRO. §3 noca.RmeH .MesoHHHM 

oClcym,naeTC.fl MO,l\8Jlb pa3BHT8.ll B XWfM 

MO,l\8.JJH 3B8BHCHMOCTbdO/dt ~1/S-11 , 

excnepMMeHTe NF.8-SLAC peayJihTaT CKopee 

T80pH.HM,3,l\9Ch 60JI89 no.npoCIHO 

HaropHHM H coaBTopaMH.ITo sToa 

Hae5JIIO,l\88Ma.H IIpH ·~* p=90° B 

HHTep(flepeHUHH aMITJJHTy.n; E1 JI! M1 

B IPC>TopanmemieHHH ,ne:0:TpOH8' qeM npo.HBJI9HJl!.ll KBapKOBhlX CT9IT9Hea CB060,ll;ll 

npH STHX (ET>1.4 I'SB) SHeprM.HX. B KOHIJ,9 rJl8Blil (§4,§5) ,ll;8H OrJ30p 

axcnepHMeHTBJihHHX paCloT no lf>oTopacmen.neHHro ~eaTpoHa H RBasH,ne~TpoHa B 

OrJJiaCTH BHeprl'!a E1>D. 3 I'aB. KpaTKO orrn:caHa SRCII9pHM9HT8~hH8.R M9TO,ll;..trn:8 

no H3M9p8HHIO 8CHMM8TpPIJI!, IIpHB8,ll;9HH OCHOBHH9 pe3yJlbT8Thl, YK83HB88TC.fl 

B8lKHOCTb llpOB9,l\9HHH ,ll,8JJH8:A:u!HX IlOJIHpH38IJ,HOHHliIX SKcnepHMeHTOB Ha . 
,ll9:0:TpOH8 H KB83H,ll;eaTpOH9 H !lx:>PMYJIMPY9TC.fl U9Jlb HSCTO.llll(HX HCCJl8,l\OB8l{Hlt. 

BTopa.11 r v'!8B8 ITOCB.fll!l9H8 OIIHC8HHIO 9KCIIepHMeHT8JlbHOa anrrapaTypH, 

HCilOJib3Y9MOa .l\~.11 HCCJI9,l\OB8HH.ll peaKUHH Td-pn H 7d*-pn. 

3KCII8pHM8HT8JlbHH8 HCCJl9,ll;OB8HH.H llpOB8,ll;8HH 

JIHH9:0:HO-IIOJI.flpH30B8HHHX !lloTOHOB 

CHHXpOTpOHa(pHc.1)[1],MOHHTOpHpOB8HH9 nyqxa 

Ha nyqKe 

EpeaaHcKoro 

ocy111eCTBJI.fl~OCb 

KB8HTOM9TpOM BI/IJibCOHa' H3MepeHHe H KOHTpOJib &H9P!'9T}iq9CKOro Cil9KTpa 

RTM npoBo,ll;HJioch c rroMonuo MHoroKaHaJibHoro rrapHoro cneKTpoMeTpa 

PS-30 [2 J • YnpaBJieHHe PS-30 ocy111ecTBJI.fl~ocb B aBTOMaTHqSCKOM paJKHMe c 

IIOMOllU>IO 8BM MERA-CAMAC/SM4A 8HepreTHqecKoe paspemeHJl!e III 

sqxpeKTHBHOCTb perI1IcTp81.J.HI1I PS-30 cJHJIH onpe.neJieHH Ha OCHOB9 pacqeTOB 

MEITO,ll,OM MoHTe-Kap.no(p11c 2). B SKcnepHM8HT8JlbHRX HCCJl8,ll,OB8Hl'L.flX 

HCIIOJI30B8JIHCb lKH,ll;KO,ll,8aTepH8B8.fl,JKM,ll,I(OreJIHeBa.fl H TB8p,ll;8.fl JIHTH9B8.ll 

'MIIIIll9HH. n.nfl perHCTpar.um TlpOTOHOB Jl!CIT0~30Ba.ncH MarHHTHHit CIT9KTpOM9T9p 

MS-2500. a .n.n.11 perHc·rparwm Hea·rpoHoB ueaTpomru:a BpeM.11-rrpo.nenrna 

CIT9KTpOM9T9p NS-12 [3 J. nJIH KaJK.n.oro ys~a npHB8,ll;8H8 xapaKTOpHa.fl rJJIOK 

cxeMa SJI9KTpoHHoa .norm<H, a B KOHIJ,8 r.naahl rrpHB6,ll,8H8 olJmaH CIJIOR CX8M8 

arrrrapa·ryph!. WCT!OJlb3:\i6M0!1: B 8KCII8pHMeHTe • 

Tpe'rbH I'JJaBa IIOCBHU18HFJ Me·roJUIBe 8KCIIepHM8HTa, rro.nroTOBKe 

FJIIIIapaTypu K H3MepemrnM :VT Ka.nHC5pOBKH aITIIapa'I'YPb!. Mcxo.n;H HB aHa.mrna 
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9KCI18pli!M8HTOB ITO qo1•opacmerrJ1eHH!O ~e~TpoHa l'l MOHTe-KapJJO OU8HOK 

OlIW.n;aeMUX cpoHOBHX COCi.bIT~. 0.bIJJa BHOpaHa ~yXIIJleqeBaa 9KCrrepHM8HTaJJbHa.H 

ycTaHOBKa(§1 ). B §2 no~pOOHO OIIhlCHBaeTCH ITO).l.I'OTOBK8 9KCrrepHM9HTaJJbHOa 

YCT8HOBKH K H3M9p8HHHM pasCiHTHX no CJJ8,ll;YIDlllHM qacTHM: 
I 

-rro~rOTOBKa Millll9HH 

-no.n;r•oTOBKa MWPC 

-no.n;roTOBKa PS-30 

-noJiyqeHl'!e KTl!r c Heo6xo,nHMl'IMH rrapaMeTpaMH 

-no~roTOBKa MS-2500 

-rro.n.roTOBKa NS-12. 

Ha pHc.3 IIpHBe,n;eHH pesyJihTaT!:l K8JIB:CipOBKH HeaTpOHHoro CIT0KTpOM0Tpa 

NS-12 c HCITOJ!h80B8HH8M npou,ecca cpoTopo~eHH.H 0)4ID!OqffHX ImOHOB Ha 

rrpOTOHHoa MHlli8HH, 1p-3+rl,Zl;Jlfl KaJIB:CipOBKH 9KCIT9pHM9HTaJJbHOa YCT8HOBKH B 

ll,0JIOM. 

qeTBepTa.H rJiaBa ITOCBflll\9H8 orrncaHHID rrpoue~l:l HSMepeHH.H 8CHMM8Tp:r.rn: 

ceqeHHH ~ o6paCiOTK8 ,l.(8HHb!X,06Cy~eHHIO IlOJiyqeHH!:lX pesyJITaTOB. 

TipHBO,UMTCH OIIHCaHM9 (§1) pa60'1l'IX pelKll!MOB YCT8HOBKH, rrpouecca HSMepeHHH 

H "on-line" oOpaO.oTKH, co.n.epmaHHe HSBJieKaeMoa IDI!IJopMaUHH T. H. o,n;Imro 

coOHTHH H crrocoO ee coxpaneHH.H. OC5pa6oTKa J.taHHHX. ("off-line"), KOTOpl:lM 

ITOCBHll\9H §2 38RJI!OqaeTCH CHaqaJia B H,1.(9HTH(fTY!K8UHH HCCJJe~eMoro 

npouecca,B.bI,l.(8JI9HH8 ero *8{floHOB,OITp8,l.t9JJ8HH8 BHXO,ll;OB (pHC.4) H 

:3cPlJeKTHBH00 IIOJ1HpH38L\HH B OuJiaCTH 38XB8Ta ycTaHOBKH 

<floTOHOB(pHc.5).8qq,. IlOJIHpH3BUHH {floTOHOB orrpe,n;eJI.H8TCH K8K 

p 1 (J~r )= 1 (Pi *Ii)/ /1. r.n:e pi (Ej )-9qxp.ITOJIHp:lrnarurn rrpH .n;aHHOM 

RUN-e,a r1--mIT9HCHBHOCTb !IDTOHOB.B ,I(aJJHe:0uleM orrpe,l.teJJHeTcfl HOpMIIIpo­

BaHFlblit Bl:lXO,n; peaKUMH rrpH ,lt8illI00 IIOJIHpHsau:im: !IDTOHOB K8K 

C.1.., ll=N.1.., ~/I.t., 11 ,r,ne N.1.., II BHxo.n; H3BJieKaeMH0 OT apeMH 

rrpoJieTH!:lX crreKTpoB He:A:Tponoa • AcHMMeTpmi ceqeHH.H onpe,neJmeTcsi 1caK 

)~ (1'; )=-~~=~Jl ______ -·---

C.t.*pil,tc11*P-\ 

OnraCiKH B B8Jrn:IJHH9 l, RKJI!(il{8JIM C'['HTl1CJ'l'vlqeoI<11e Olllllll1Kl'1 B Ollp!•)l,8Jl8Hl"l.f n' 

H 0 Ii l'I Oll!l'l/JKH B onpe,n;eJIPHMM p .Lt p u l1 orrpe/~9JiliJi0Ch Kl:lK 

oz=< 1 /P ,)*SQR'.r <~2i1:0P21+1*t2*Ga2; < 1 +<"! )4 ) nv-1 t. \1 •Y"i 

OTHOW9HH8 O=C 11/C .L ¥! ero OlllHiiKFJ. 

ITo.nyqeHHhU:1 pfjBYJITl:l'rN ,ll,JJH l: rrpHBe,n;eH!:l B 1·a6. 1 • PtJsy.n1·a·1·.bl 

HCCJI9,ll,OBaliltlt oOcyJK,ll.8!0TCll B §3. IIOJJY'!8HH!:l0 pesyJIT8T.bI ,ll;JIH acHMMeTpID'I 

cell:eHHa rrpouecca l'd-pn ~ [4,51 rrpHBe.n;eHhl na pHc.6 rrpH pasHhlx 

't}*p(45°,so
0 ,75°,90°), r.n;e OHH cpaBHHBBIDTCH KBR c TeopeTHqecKHMH 

pacqeTaMH T8K H c 8HaJiorli'UIHMH ,1.(E!HHliMH ITOJiyqeHHHMH B paSH.bIX 

na6opaTopHRX MKpa. Mo:JKHo CJ.teJiaTb BHao.n;, qTo .zto aHeprHA: E1<600 MaB 

pacqeT!:l JiaJKe, Jiea.n;eMaH-ApeHXOB6JIH KaqecTBSHHO OIJHCHBaIOT 

aRcnepHMeH'raJ!Hhle .n;amrue. Ha pHC. 7 aTo cpaBHeHHe ~eJiaeTc.H .n;JIH 

yrJioBoa aaBHCHMocTH z rrpH Er=500 MaB. Ha pHc.8 noJ1yqeHHh!e .n;aHHHe rrpH 

~*p=90° cpaBH.bIBaIDTC.H c npe.ztcKa3aHHHMll M0,1.(0.JIH HaropHoro H C08BTOpOB, 

KOTOpl:la ITOKa 9AHf!CTBeHH!:lll HS M830HHHX MOA9Jiea rrpeTSH,ey"IO!~ Ha 

OIIHCaHHe riloTopacmenJieIIl'!e .n:eaTpoHa rrp,H E7>600 Maa. IToJiyqeHHhle 

peay JlbTaT.bI ITO {floTopaCl!l0ITJI0IDIIO KB83H:AGaTpOHa [ 6] rrpHBe.n;eHH Ha pHC. 9 

BM8CT8 c ,1.(8HH.bIMH ITO .n:oaTpOHY B B~e SHepreTHqecKoa 38BHCWMOCTH ~ rrpH 

'tt* p=90° (romeManraa .zte~TpoHa). Ha6JII0,1.(80TCH MaJia.H HO CHCT8MaTH'18CK8H 

pasHHua Mem,ny .n;aHm:lMH Ha .n:eaTpoHe H KBaa11.n;e~rpoHe rrpH E7<600 MaB. 

B 38KJIIOqeHHH IP:>PMHJ>YIOTCH OCHOBH.ble pesyJITaTH ,n;HccepTaUHOHliOa 

pa<JoT.bI, mmeceHH.bie Ha sal!lYITY. 



TaOR.-1 PesyRT8TH H3MepeHittlt no acHMMeTp:im: ceqeHHB paaKIJ,1'IH 1d-pn. 

't>*=45 't>*=60 't>*=75 't>*=90 

------------ ~-------------- --------------- ----------------------
El l!± I.Ii: El i:± I.Ii: El l!± l.l.i: El l!± l.ll! 

.....J--e::; 

D K1 LJ K2 
301 .12± .08 194 .22± .08 292 .35± .07 284 .25± .12 
320 • 13± .05 307 .16± .06 307 .35± .06 296 .33± .08 SM!t SM2 

340 - •. 06± .05 320 .11± .05 319 .32± .05 307 .38± .06 
363 .08:!:. 04 332 .18± .04 331 .27± .05 320 .32± .05 
386 .05± .04 340 .16± .04 344 .38± .05 333 .35± .05 
406 -.02± .05 365 .17± .03 357 -35± .04 346 .35± .04 
420 .04± .06 386 .14± .03 370 .28± .04 362 .39± .04 
442 -.03± .04 405 .22± .05 385 .26± .04 378 .31± .03 
463 -.04± .04 421 .08± .06 400 .3 ± .05 395 .38± .03 
478 .01 ± .05 442 .10± .04 415 .26± .05 414 .27± .04 I PHc.1 

494 -.01± .05 467 .04± .04 432 .2 ± .05 433 .23± .04 
510 -.07± .05 489 -.02± .05 451 .25± .04 451 .23± .04 
525 -.06± .05 508 -.02± .06 470 .15± .04 476 .09± .04 
543 -.12± .05 526 -.05± .06 489 .22± .05 504 .15± .05 
571 -.19± .04 547 -.16± .05 5·11 .15± .05 528 .08± .05 
610 -.23± .05 568 -.16± .04 532 .11 ± .05 552 .oo ± .05 
652 -.28± .05 590 -.23± .05 554 -.06± .05 575 -.02± .06 
710 -.18± .06 614 - .22± .05 576 -.12± .05 598 -.18± .07 
748 -.15± .11 638 -.26± .06 598 -.16± .06 620 -.15± .07 
788 -.17± .09 662 --.27± .06 620 -.20± .06 644 -.27± .07 
864 -.34± .10 694 -·.26± .09 643 -.27± .06 672 -.32± .06 
965 -.58± .16 667 -.25± .08 706 -.21± .08 

696 -.40± .08 734 -.27± .09 
76'/ -.24± .10 
813 -.17± .08 
872 -.22± .11 
940 -.21± .12 
999 -.17± .21 

• 
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IlO,l(IlMCJII R PWCYHRAM 

3KcnepHMeHTSJ!bHSfl YCTSHOBKa:D-aJIMaaHafl 

Mmll0Hb,R1,R2-KOJI.lillIMaTOpH,SM1,SM2-o'll'lll\a~a Mar:irn:TH,PSM-Mar:irn:T 

napHoro cneKTpoMeTpa,01 ,C2-KOHB0pTOpH,SF1 •• 5,SB,BF1 •• 6,BB1 •• 6, 

N1 •• 12, V ,31 ,S2,S3,S4,Hp-cum1THJIHUHOHHHe c'!eT'llllCH, MWPC-MHoro 

npoBOJIO'!HHe nponopUHOHBJibHl:l9 KBM9pH,L1,L2-MarHHTHl:l9 

JIHH8H,M-6HCTp:itlt MOHHTOp,Q-KBBHTOM9T8p,LD2-!KH)J.KO,ll;9aTepH9BBfl MIDJl9Hb. 

PKc.2 Pac'!eTHHe xapaK'l'SpHCTHKH rrapHoro CIT0KTpOM8Tpa:BepXFilllt 

~RT:t.iBHOCTb perHcTpaUHH 1-oro H 30-oro KaHaJia,:irn:JKHbla 

9HepreTH'l9CR09 paaperneHHe 1-oro H 30-oro KaHaJia COOTB8TCTB9HHO • 

PHc .• 3 t}yBCTBHT9JibHOCTb BpeMH-npoJieTimro HelTpOHHoro cneKTpoMeTpa K 

!IJOTOHBM OT peaI<Qm'I. 'YP-?t;Op ( C~OWHBfl Jll'IHHfl) H K H9ftTpOHBM OT 

peaxrzym: 1P-~+n (cToJI6UH). 

PKc.4 YrJIOBefl 88BHCHMOCTb BHXO,ll;B 'YA-pnX ,ll;O(JI0BHI} H ITOCJI9 (npaBHI} 

pa8,It9Jl9HHfl <I>clHOB.BHXO,ll; jA-pnX-KB8,ll;J)BTll,jA-ppX-8B88,ll;H H 

pac'!HTaHHJ:lA MHOrO'lBCTH'lHiilA <IJoH jA-pnX-'l9TRpeyro.11Hl'JRH. 

PKc.5 3HepreTH'laciont cneKTp RTJII(BepxHml:) ,aHepreTia'iecima aaxBaT 

&KC1!9pHM0HT8JlbHOft YCTBHOBKH ( cpe,ll;Hl:ll) H pacqeTHBR KpHBafl 

llOJIHpH88cy!H (HMlKHllit) • 

PKc.6 8HepreTH'i9CR8R 88BHCHMOCTb SCHMM6TpH C0'l8HHfl ~ peaKUHH jd-pn 

P.JIH. yrJIOB BbIJI8Ta npOTOHa 450 ,600 ,75° ,90° B C.U.M.. ToqKH 

RBa,ll;JlaTH-XapKoB,TpeyroJIHHRH-EpeBaH(84),rroJIHl:le KPYJKKH-HacToronaH 

pa6oTa. RpHBHe-pesyJITBTH par,qeToa:rnTpHXoBaH-BapaHirn:K,Ry.mruJ(6es 

(HHlKHH0) H c (BepXFilllt) ,nH6apHOHmiMH pt:H30HBHCBMH) • WTpHX IIYHRTHp­

HBH-]ame, cnJioruHaa -~eaP,eMaH,ApeHXoBeJI(CC-calculation), 

To1urnMH-]ea.n;eMaH,Apem:oBeJI (IA). 

PKc. 7 Y1°J10Baa saBHCHMOCTb acHMMeTpmr ceqeHHH ~ peaKUHH ")'d-pn ,D;Jifl 

BHeprlrlH <IJoTOHOB B JIB6 CHCT9M9 Ej=500 MaB. TolIB:a:saes.n;a-BoHH, 

WTpHXOB8fl KpHBBfl- YH9K6, OCT8JIHl:l9-T9 me, qTo H Ha pHc.6. 

.. 
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Plic .8 3H8pI'8T:lfl'18CK8fl 88Bl'!CHMOOTb acHMMeTpl'lH ceqemm z peam~IDI ')'d-pn 

* 0 '* npH ~ p=90 • KpHBHe pacqeTH HaropHoro H coaBTopoB npH y'leTe NN 

COC'l'Of!HH:tl: B .n:ell:TpOHe ( CITJ!Oll1Hbl8) H 088 Y'l8T8 (lllTpHXTIYHKTHpHaf!). 0T,l\8JillO 

Y'lHTHB88TCfl H BH8M8CCOB08 COCTOflHM8 HYKJIOHOB(lllTpHXOBBH). 

Plic. 9 3Hepre'rI'1'!8GK8fl 88BHCHMOCTb 8CHMM8TpIDI C8'l8Hlifl z peam.J,m't 

npH ~:p=90°: ·yd-pn(Tpeyro.JIHlOO'I), ')'Li6-pnX(rro.JIHHe KPYJKKH), 

')'He4-pnX(3B83,IU.~). 

OCHOBHb!E PESY.JITATbl JIJACCEPTAUM!1 OTIYO.Jiill\OBARbl B CJIE.UYiill!lllX PAOOTAX 

K.lli. Ara6a0f!H,~.B. AnaMf!H,A.B. MtparreTf!H H np. 

81wnepHMeHT8JlbH8fl M8TO~a HCCJl8EOB8HHH pemnm.M !fioTopacmenJ18HH 

')'d --pn Ha 11Y'l'.K8 .mrne:A:H0-110JIHpH30B8HHHX lfioTOHOB Ep\Tl!IT 

F.<ii!IT-790(I7)-I985. 

2 A.8.ABeTHcm1,IJ>.B.A.n.EiMHH,A.B.A~arreTf!H, H np. 

ABTOM8TH3k!pOB8HH8fl YCT8HOBK8 110 H3Mep8HMIO H KOHTpOJIIO rrapaMeTpOB 

KB83HMOHOXpOM8TM'l'.9CKOro KorepeHTHOro !fioTOHHoro Cl19KTpa Ha Oase 

30-RaHaJibHoro napHoro crrAKTpoMeTpa -IlpenpHHT E~M-I325(20)-9I 

3 ~. B. A.n;aMHH' A. B • Aapane T f!H' r r AKorrnH H np. 

3P.:CII9pHM9HTBJ!bH8.fl M8TO,l\mt8 HCCJI8EOB8HHA: npoueccoB 

rd-·pn,rHe4--pnX,rI,16-pnx H "(d··'ltod Ha JIHH9:llli:O-ITORflpH30B8rIHOM 

!fioTOHHOM ny'!Ke Ep<Dl1. IlpenpHHT F.iI>!IT- !353 ( 48 )-9! 

4 F V Allamian,K Sh Aghabnbian,A.V.Ha1rapetian et al. 

Experimental study of the photoproduct1on ')'d---'1t0 d and 

photod1sintegrat1on ')'d--pn, r6I,i--pnX, 14He--pnX processesby 

linearly polarized photons in the energy range 0.3--1 .o Gev. 
YERPHI-1061 (24)-88 

5 F V Ad.amian,A Yu Buniatian,A V H~1rapet1an et al. 

neutron photodis1ntegration by linearly polarized photons in 

the energy region 0.3--1.0' Gev.J. Phys. G:Nucl. Part. Phys. 

17(1991) pp.-1189--1196. 

. 6 F V Adamian,A Yu Bun1atian,A. V. Hairapetian et al. 

r.nrnparative study of the l' (d,pn), 6Lt (')' ,pn)X and 
4m 1 ( 'Y, pn )X proce13ses by linearly polarized ptiotons i.n the energy 

rm1n1 0.3--0.9 Gev.J. Phys. G:Nucl. Part. P:t1ys. '17(1991) 

J.IP. 11 r ii> 1168. 
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A VETIK AIRAPETIAN 

EXPERIMENTAL STUDY OF THE DEUTERON PHOTODISINTEGRATION BY 

LINEARLY POLARIZED PHOTONS IN THE ENERGY "RANGE 

E)'•0.3-1.0GeV. 

The t.hes:is: consist. or an Int.roduct.ion, !"our Ch&pt.ers and 
' a Conclusion. The t.hesis is present.ed in 123 pages which 

includes 36 figures 3 t.ables and 103 re:fer-ences. 

The main goals 01' t.he t.hesis are: provide syst.emat.ic 

measu1-ement.s o:f t.he cr-oss-sect.ion asymmet.ry in pr·ocess 

)'d--pn; measure asymmet.ry in quasi-deut.eron 

phot.odisint.egi'at,ion and t.est. t.heor-et.ical predict.ions. 

Have been .calculat.ed and const.ruct.ed 30-channel pai:r-

spect.r-omt>t.er, developed met.hod !"or measur-ing coherent. 

bremss:t.r•ahlung specl:.ra wit.h aut.omat.ic correct.ions 

possibili t.y. 

H;:: .. ve been cai'r·ied out. deut.ei'on phot.odis:int.e;:r-at.ion 

cr•oss-sect.ion syst.emat.ic measurement.a: in Ey600 Mev region, 

:for• t.he t'irs:t. t.ime. 

For· t.he Hr·st. t.hne have been measured quasi-deut.eron 

phot.o<lisint.egrat.ion asvmmet.ries at. &*•900 and result.s: have . p 
been comp&l'ed wlt.h t·1·ee deut.eron dat.a. 

Fr•om comp&r•ison of" t.he experiment.al dat.a and t.heoret.ical 

p1•e<lic:t.ions. 

of· N.::j.go1•lli 

wt'> conclude t.hat. in E}'>600 Mev l'egion, t.he model 

.. ml co-aut.hoi:·s: is: closest. t.o exper·iment.al 

dat.,..Tbe1·e a1 .. e sana.11 syijl:t.emat.ic di:ffe1•ences bet.ween 

dP.ut .. f?1··<'1t1 dnd 

"' 0 . fJp =90 pegL'.>H. 

quaz:o:.ldt.~ui .. ei ... on <lat.a Ei"0.3--0.6 Gev, in 

" 

~--- -- ----------· 
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CllnrQUrU4U D £bSU!lnSnt•fit3nt-DC' q.tJU3hD-Pb~bfl.LJ.5o..lUtJ :iinsnDlobrno..t 

t:;Dorq.nuan o.3-i.oq.1:::o..1. snn.nt-3rant-u 

Umbuwlunump JnL un ~Wflqwyw~ t. ubpw6mra1mupy, .tnriu pwduf1y 
11. tlbp2wpwutiy: U.2~1wu1wuen 2wpwriptlwb t 123 UlUjWflflp t2ti qpw' 

ubpwn1w1 36 u4wr1. 3 WrtJniuwlj ti 108 wumlJ lfb11pbpqwll 

i;pwqwlmqa JOI u: Ulllbuwlunun11n1mun utlflptlwll t fd-pi) btl }'d~-pn 
nbwqypwubpp qmpqwll11ti wuplfblllpflwifl ,tw1f11ftu'IJD 

o o _o o 
9-45 ; 60 ; 7ti ; 90 1t1flpmJpmlf btl ~bJll"<fmuti Ill 

i,:
1 

.. o.3-1 .. oq.ttl. 

etf.wlJ.fl'lbJlllpnufl 

!jinlllmnpnhlfwu u1buwqw1J 1ili•ibf!Jbpfl mumlfumuppuwun: 

\Jwluwhw2tltlbt b1l UjWlllpwumtlbt t IJ.OljflWJflU 30-lijlllflWUfl 

UUjhqlllpw,twijl, lf2wqtlb1 t wpqb1w4w1tiu btl q11hbpbulll-wpqh1wqw1tiu 

llwriwqwJplfwu 

llbpnriflqwu: 

UUjbq111pfl · ,twijllf1uu, w1Jhpwdb2111mra JWU 'lhUjf!Rlll mrtrtllwu, 

4w111wptlb1 bu upulllblf w111p4 ,twijimlfubp ribJ111pnufl !jin111nlllpnhlfwu 

qlllpJl.wll11ti wuflllbmpflwiti hwllwp, QU'I npmlf, El'>600 Ut:::o..t lllppnqpnilf 

wnw2flu wuqwlf: 

Unw2flu wuqwlf qWlllWptlbt bu etf.wll.fl'lhJlllpnufl qlllptf.wyefl 
wuflllb111pflw1fl 1wijintlfubp {f...90° 'lhUjl!nllf btl hwlfblfwmmpJntu t p 
wpl[b1 WIJ.Wlll 'lhJlllpn'llfly umwyl[.wll llll[Jw11Jbpfl hbu1: 

Cbnpilwpwpwqwu lllqJW[Ubpfl btl mbuwqwu tln'1ht1Jbpj1 
hwlfhtlwmntp Jm uo 

E)">600Ut:::o..t 

hl11upwqnpmp1m1J t lllW[flU 

1nfl11m fpnuf UltlJW[UbpQ umwtlbt 1wtl 

\J1uq llll UOL bl[ h1uil uihh'lfluwquhr•I• t12w4wll lf11rib1ntf.: 

p1(11111b-ribJuipn1Jti uut 1uql1b11fl 

11f1111nl11r w111fllj lllwppbpm r• 1ni l1, 

U1l•flll1 ifa'lllf: 

hwlfblfwuimra llH \Jo 

E)'=0.3-0.6, 

4nt JY 

91.90° 
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b1tpwqwy1Jb1m, 

uqwpwqpl[nuf 

11-bjmpnlJfl 
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