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OElllAH XAPAKTEPHCli!KA PAEOlli 

AKTyanLHOCTL npoOnewu. Hay'i6HH8 UBHTPBnt>HHX CTOnKHOBBHHff penHTH
BHCTCKHX HABP - HOBBH H HHTBHCHBHO p88BHB8D~8HCH oOnaCTL ~HSHKH BUCO
KHX aHepral. Bee B08p8CT8D~HI HHTepec, npOHBnHBMHI K 8TOMY HanpaBne
HHD HCCne.noB8HHl,cBH88H C B08MOXHOCTLD HB0nDA8HHR npeACK831iB8eMl,IJC Te
opHel nepeXDAOB HAepHoro Be~eCTB8 B He061i'iHUe COCTOHHHH,- H8llpHMep, 
B KB8pK-rnDOHHYD nnaawy. KaK OXHABeTCH, no.no6Hue ~880Blie nepexo.nu C 
H8H0011Lmel BepOHTHOCTLD MOJ'YT npOHSOITH HMeHHO B ueHTpB1ILHli,X CT01IKHO
BBHHHX, Kor.na HAPY-MHWeHH B cpeAHeM nepe.naeTCH cy~eCTBeHHO OonLmBH 
ADnfl aHeprHH CH8PHA8, qew B ueynpyrHX BSBHMOAeAcTBHHX, H, npe.nnonoXH
TenLHO, ADCTHrSDTCH 8KCTpeM81ILHHe ycnOBHH 001ILWHX nnoTHOCTel H Tewne
paTyp. UeHTP81ILHli~ CT01IKHOBeHHH p8CCM8TpHB8DTCH BCe 'iS~e H B KOnneK
THBHHX MOAe1IHx Oonee TPBAHUHOHHHX - rHAPDAHHSMH'ieCKHX H TepMOAHHSMH
qeCKHX, npeACK838HHH KOTOPllX cy~eCTBeHHO 88BHCHT OT npeAUD1IOXeHHH oO 
O'ieHL KOpOTKOI cpeAJ{el A1IHHe CB000AJ{Oro npoOera 8APDH8 B HApe, T.e. 
CTSHOBRTCH Mettee onpe.neneHHliMH AnH aeynpyrxx B88HMOAelcTBHff, BK1ID'i8JO-
~BX H nepxwepHqeCKH8, T.8. 061180TH M81IliX ll1IOTHOCTe!. TSKHM 00p880M, 
H80nD.neHH8 88KOHOMepHOCTett, KOTOPHM llOA'iHHeH& xap8KTepHCTHKH MHOXeCT
BeHHOrO polE,l{eHHH 'i8CTHU B ueHTp81ILfll,IJC CT01IKHOBeHHHX, 8 TSKXe HX ceqe
HHH, ll08B01IH6T c.nenaTL B&Oop wex.ny MOAe1IHMH H B8A6T K Oonee AeT81ILHO
MY OOHHM8HHD MeX8HH8M8 B88HMOAettcTBHH penHTHBHCTCKHX HAep. 

UenL pa60TH C,OCTOH118 B nony'ieHHH nepB!iX CHCTpM8TH'i8CKHX ASHHHX 0 
xap8KTepHCTHK8X MHOXeCTBeHHoro p0XA6HHH 'i8CTHU B U6HTP81ILHHX CT01IKHO
B6HHHX (B A81ILH6ttmeM - UC) HA6P C HAPSMH HO ceqeHHHX 8THX B88HMOA8A
CTBHI, B paapa00TK6 M6TOAHKH A0001IHHTe1ILHliX K 8118KTPOHHOMY TplQ:'repy 
KpHT6pH6B X6CTKOCTH OTOopa UC H B 8H81IH8e nonyqeHHHX A8HHliX. , 

HayqHBH>,'lfOBH8H8 H 3H8tlHMOCTI, pa6oT!i. C OOMODU,D P681IH30BBHHDro 
Bll6PBli6 B 'aKcnepHM8HT81ILHDtt npaKTHKe 8118KTPOHHOro TpHrrepa OTOopa uc 
nyT8M -0rp8HH'i8HHH Bli116T8 aapHX6HHliX, 8 BOOC116ACTBilH - H HeATp81ILHliX 
~parMBHTOB-cneKrBTOPOB HAP8-CHBPHAB,flP6A61ILHliM yrnou 2°+3° llOll3''i6H 
OonLmott aKcnepHMeHTBnLHlil waTepHan -·oKono 20 THCH'i UC H.nep renHH c 
Li, c, Al, cu, Pb, HA8P yrnepOAB C c, Ne, Cu, Zr, Pb, HA6P KHCnopo
AB C Ne, Pb H HAep H60H8 C Ne, Zr npH 4,5 raB/c HB HyKnOH. 
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illHpOKHM Ha6op qffCTHX MHW8Hen noaBonHn BnepBue npOB8CTH CHCTeMaTH
qeCKHn aHanHa aaBHCHMOCTen OCHOBHHX xapaKTepHCTHK MHOllt8CTB8HHOrO pox
,lt8HHH, a TaKxB ceqBHHn UC, OT aTOMHHX B8COB CTanKHBall~HXCH H.itBP HOT 
lltBCTKOCTH KPHTBPHBB OT6opa uc. 

IlonyqeHHHB 3KCnepHMBHTanbHHB AaHHHB noaBOnHnH OTBeprHyTb HBKOTO
PHB H3 CYl!lBCTBYllll!HX Y.OABnen nH60 COCTaBHTb 6onee TQqHQB npBACTaBnBHHB 
06 HX npBACKaaaTenbHHX B03Y.OlltHOC.THX, a T8KlKB CTHMYnHPOBanH C03AaHHB 
HOBHX MOABnen. TaKHY. o6paaoM, peaynbTaTH HCCnBAOBaHHH o6oraTHnH npeA
CTaBnBHHfi O MBX8HH3148 HAPO-HABPHHX B3aHMOABnCTBHn npH BHCOKHX 8H8prH
HX. 

IlpaKTHqecKaH aHaqHMOCT.b. IlonyqeHHHB 8KCnepHMBHT8nbHHB AaHHHB MO
ryT HCnonbaOB8TbCH npH nnaHHpOBaHHH H npOBBABHHH HOBHX SKcnepHMBH
TanbHHX HCCnBAOBaHHn UC npH BHCOKHX SHeprHHX. 

Anpo6ayHH pa6oTH. OCHOBHHB peaym.TSTH pa60TH o6cylltA8nHCb Ha CBWI~ 
Hapax JIBS H JIBTA owrn, Ha WKOnax no HeynpyrHM B'aaHMOABnCTBHHY. B .6aKy
PH8HH '(1979, 1986), HS CBCCHH OTABHBHHH H,1l8pHon qJHSHKH AH CCCP (1979) 1 

a ·TaKae npeACTaBnHnHCb Ha Y.BWHapo,11Hue KOHqiepem:um B .6y,1tanemTe 
(1977) 1 B BBHKYBBPB (1979), )lpea,11eHe (1980) ,· .6epKnH (1980'), Bepcane 
(1981), MHqHrBHB (r'982), renAem.6epre (1984) H B BHc6ro, illBBUHH (1985). 

IlY6nHKBl@H. OcHOBHHB peaym.TaTH.,11HccepTaUHH ~anoxeHH B pa6oTaxl1-
-l2/, ony6nHKoBaHH B zypHanax "H,11epHaH q>H3HKat1 1 "IlpH6opu H TBXHHKB 
SKCnepHY.BHTa", "Physical Review'. C''., '.'.Nuclear. Physics", "Zeitschrift 
fCir Physik", B· npenpHH!l'8X H·C0061!lBHHHX 011Hl1, · ~11AH H BapmaBCKOro YHH
BBpCHTBTa,. a,TBKZB B M8TBpHanax PH,118 KOHqJBpBHUHH H.WKOn. 

067>8Y. &fCCBpTBUlrn. TBKCT' COCTOHT HS BBB,ltBHHH, llHTH rJIBB H 38K1Ill
qeHHH. ,,llHCCBpTBUHH C0,1l8p&H!l' I54 0.!.Pamtmi, BKm:iqaH 17 Ta6nHU, 26 pHCYH

KOB, d116.uor_pa,pJJ BB 9I H83BaHHJl H 6 II.PMoiemtit. 

Auop BBlljHIIIBBT: 

l~ Peaym.Taxu HawepeilHH ceqeHHn UC H,11ep reJIHH c Li, c, Al, cu, 
Pb, H,1lep yrnepo,11a ~ c, Ne, Cu, Zr, Pb H flABP KHC1IOP0,1l8 C Ne, Pb H BH8-
1IH8 STHX ;lt8HHHX. . ,· 

2. PeaynTS!H HCCJI8,ltOB8HHH
0

X8p8KT8PffCTHK pacnp8,1l81IBHHn no MHOZ8CT
B8HHOCH O!l'PKU8T8Jll,HHX'llHOHOB B UC H,1l8p reoa C Li, C,. Al, Cu, Pb, 
H.it8P yr1:epOJt8 Cc, Ne, cu,; Zr, Pb, HABP KHCno_pO,lt8 C Ne, Pb H H,1l8p H80-
H8 C Ne, Zr Jll 8H8m48 8!l'HX peaynuaTOB. . ' . 

3. Peaym.TSTH H aHaua 'ABHHYX no cpe,l!Heuy qKCJIY npoBaBHllO.ite
0

ltcxBo- · 
BBB111lix nporouoB CTBnKHBBlllllHXCH H.itep H HyKnoHoB HJtpa;..w11meHH B UC n.itep' 
yrnepo,1ta C c, Ne, Cu, Zr, Pb,~ep KHCnopo.itil' C Ne\ Pb H HABP HBOHa C 
Ne, Zr. 
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4. PeaynbTaTH H 8Han11a .itaHHHX no OTHOWBHHll cpe,ltHBro qffC1J8 OTPHua
TBnbHHX IlHOHOB K cpe,11H8Y.Y qHcny npOB88HY.O,ltBttCTBOB8BWHX npOTOHOB B 
yKaaaHHHX BHWB UC H.ltBP yrnep0,1l8, KHcnopo,11a H HBOHa C HAP8UH. 

s. Paapa6oT8HHyro MO,ltBnb H,1lp0-HABPHHX CTOHKHOBeHHn. 

CO,llEP!AHl1E ,lll1CCEPTA!ml1 

Bo BBBABHHH 060CHOB8H8 8KTY8HbHOCTb HCC1IBAOB8HHH UBHTp81IbHHX 
H,ltpO-HA8PHHX CTOnKHOBBHHtt npH BHCOKHx·aHeprHHX, cqiopu.ynHpOBaHa UB1Ib 
pa6oTH, npHB8,1l8HO Kp8TK08 C0,1l8pllt8HHB ,ltHCCBPTBUHH H nepeqHCnBHH OCHOB
HHB nonOlltBHHH, 881JlHl!l881WB 8BTOpOM. 

B nepBon rnaBB HanozeHH Y.BTOAHqecKHB OCHOBH npoBB)lBHHHX HCCne,110-
BaHHM. Kp8TKO onHC8HB yCT8HOBK8 CKM-200. BHAB1IBHH yans, peanHSOB8HHHB 
HS Hen BnepBHB B 8KCn8pHY.8HT81IbHOM npaKTHKB H HBnocpe,11CTBBHHO CBH88H
HH8 C TBMOM ,ltHCCBPTBUHH - qHCTHB npoBO,ltHIJlHB Y.HWBHH BHYTPH CTpHMBpHon 
KBY.Bpli H TpHrrep H8 uc. Ilo~qepHHYTB 8,1l8KB8THOCTb BH6p8HHOrO HpHTBpHH 
OT6opa UC IlOCT8B1IBHHOtt aa,11aqe: BH,lt81IBHHB C06HTHtt, B HOTOpHX OTCYTCT
:ayroT qiparMBHTH-CnBKT8TOPY H,1lpa-CH8PHAa, npHBO,ltHT H CYl!lBCTBBHHOMY cy
EBHHll (no cpaBHBHHll·c HeynpyrHMH CT01IHHOBBHHHY.H) .itHanaaoHB npHUB1IbHYX 
napaMeTpoB, H H8 BHOCHT 38Y.BTHHX HCHaEeHHn B HayqaeMHe xapaHTBPHCTHHH 
uc. 8TOT OT60p OCYl!lBCTBnHnCH C IlOMOIJlbll ycTBHOBHBHHHX 38 HBMepon 8HTH
COBna,11BT81IbHHX CUHHTH1InHUHOHHHX cqeTqHHOB, nepeKpuBaBWHX yron BHHBT8 
2-3°, qTo COOTBBTCTByBT PT=l60-t240 MaB/c. 

CpaBHHT81IbHO no,1tp06HO H31IOlltBHH Te MBTO,ltHqecHHB p860TH, B npOB8,lt8-
HHB KOTOPHX 8BTOP BHBC CYl!lBCTBBHHHtt BKnaA - nonyqeHHB onTHqecHHX HOH
CTBHT H K8pTH warHHTHOro nonH H o6pa60TKa CHHMHOB Ha npocMOTPOBblX 
CTonax. B qaCTHOCTH, OllHCaHa npoue,1typa OT60pa H3 HCXO,ltHHX aHCaM6nen 
uc ll0,lt8HC8M6nen, OTBeqBDII!HX 6onee JIBCTKHM HPHT8PHHM: OTCYTCTBHB aapa
JIBHHHX qiparMBHTOB C P/Z.)3 raB/c H C yrnou. BHneTa M8HbW8 5° (PT= 
= 390 MaB/c) HnH 14° (PT=l,I raB/c). 

IlepeqHC1IBHli peanH30BaHHli8 B SKCnepHMBHTB BapHaHTH aacaM6nen UC, 
o6oaHaqaeu.He T(9ch' en), r;ite gch H gn - oKpyrneHHHe .ito rpa,1tyca yrnu 
aanpeTa Ha BY1I8!l' COOTB8TCTBBHHO 38pHZBHHHX H H8MTpa1IbHHX ~parweHTOB. 

Bo BTOpon rnaBe OllHCSHa Y.BTO,ltHK8 H3148p8HHH ceqeHHn uc. IlonyqeHHHB 
,1taHHH8 8H811!f8Hpyll!l'CH H cpaBHHBallTCH C npe,11cKaaaHHHMH paan11qamc Y.O,ltB
nen. 

CeqaHHH 11 HCXO,ItHHX11 UC, OT6Hpaewx sneKTPOHHHM TpHrrepoY., onpe.itena
nHCb B ,ltB8 STBna. Bo BPBMH.06nyqeHHn HSY.epanocb OTHOWBHHB qHcna C06H
THtt, y;ztOBn8TBOPHlllllHX HPHTBpHHM aanycKa, H qHcny na,1181lll(HX HABP, a aa
TBM, npH npOCY.OTPB, - OTHOW8HHB qffQ1J8 ~OTorpa~Hn C BaaHY.O.itBMCTBHHY.H B 
MHWBHH HRH B raae H8Y.BPH K nonHOMY qHcny ~OTOrpaqiHtt. Tl!l8TBnbHO paccuo-

3 



TpeHH CHCTeMaTHqeCKHe OWH6KH _Ha o6eHX CTaAHRX H3MepeHHR ceqeHHll. OKOH
qaTeRI,HHe OWH6KH ceqeHHll, BKRroqaro~He KaK CTaTHCTHqSCKHe, TaK H Heonpe
ASReHHOCTH KOppeKUHll, COCTaBRRIDT: ARR UC 12c, 160+A 10-50% (npH H3M8-
H6HHH ceqeHHll AO Tpex nopRAKOB), a ARR UC 4He+A, OT06paHHHX H3 Heynpy
rHX CTOnKHOB6HHll (B Aan1,HellmeM - HG) - 7~20% • 
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PHc. 1. 
◄ 8aBHCHMOCTI, ceqeHHll OT yrnoB aanpeTa 

Gch (BepXHRR WKaRa) HRH OT PT=P0 
,sin Gch (HHEHRR mKaRa; P0=4,5 raB/c). 
·CnnomHaR (ARR Gn=O) H WTPHX-nyHKTHp
HaR (ARR Gn> 0) RHHHH npoBeA6HH Ha 
rRaa. 

H2,0) 

.. , ■'1c.-t e" -•s•-1s• 
r,-011~10G±1. 
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PHc. 2 
8aBHCHYOCTI, ceqeHHll OT AT ARR 
qeTNpex napHaHTOB Tpttrrepa T. ► 
CHCTSMa 0603HaqeHHll B TSKCTe. 

;,, t .,., :H.-A,) DKM 
t> ___ 'H,-A,) MHBOn t ____ 12C-Ar 

0.1 10 so 200 10 so 200 ,o Ar so 20010 so zoo 

8aKOHOM8pHOCTH B nOB6A8HHH ceqeHHll HRRDCTpHpyroTCR pHcyHKaMH l H 2. 
Ha pHC. 2 CilROWHH8 RHHHH - annpOKCHMaUHR AaHHHX ARR T(O,O), T.e. ARR 
HG, ~opwyRoll EpaATa-IleTepca ( 11 MRrKH8 cqiepu11 ) :6" =10 R~(A~13+A1/3-b

0
)
2

, 

a ARR UC - CTeneHHOll aanHCHMOCTbD ~=C(Ap)•AC: (cM. Ta6R. 1). KpecTHKH 

Ta6RHUa 1. IIapaMeTpH annpOKCHMauHll, OilHCHBaro~x aaBHCHMOCTI, ceqeHHll 

TpHrrep 

T(O,O) 
T(2,0) 
T(S,O) 
T(l4,0) 

OT AT qiopwynon 6" =C(A.E!.) • A': 
AE!=4He 

C cl J~/NDF C 

II2 0,57 244 
24,7 0,81 0,15 3,35 
14,0 0,87 0,4 0,062 

5,0 1,03 0,4 0,007 
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A _l2c 
E!-
o/... . J..2/NDF 

0,47 
1,10 2,9 
1,71 6,5 
1,99 2,4 

H nyHKTHP - pacqeT no ,lly6HeHcKoll nepcrut KSCKaAHOll MO'ASmt (,IDtM). illTpH
xonue H mTpHx-nyHKTHpHH6 RHHHH - pacqeT no MHBOII (MO'A8Rb HeaaBHCIWHX 
naaHMOASllCTBHll, onTHqeCK08 npH6nHJ1teHHe; CM. Y rR.). CnROWHHe KPHBHe l 
H 2 COOTBSTCTBYIDT npocTellmen reoMeTpHqSCKOll MOASRH (MO'ASRI, mapHKOB -
Mill), corR8CHO KOTOpon B3aHMOA6llCTBYIDT RHWI, nepeKpHTHe, BHpeaaSMHe 
'APYr B Apyre qacTH CTaRKHBaro~HXCR RA6P ( "clean cut" - rHnOTeaa) H, 

CR8'AOBaTeRI,HO, 6'uctv(RT-RP>2, rre RT H RP - paAHYCH fiApa-MHW6HH H 

CH8PRAa COOTB8TCTB8HHO H R=l,2 A / 3 ~M. 
Ha OCHOBe noRyqeHHHX 3KCn8pHM6HTaRI,HHX 'AaHHHX CAeRaHH CR6AYID~6 

BHBOAH: 
- 11BKmoqeHH6 11 KpHT6pH8B OT6opa UC npHBOAHT K pe3KOMY YCHRSHHID aa

BHCHMOCTH ceqeHHll OT AT, TSM 60Rbmeuy, qey 60RI,W6 AP H qeu 60RI,W6 
yroR aanpeTa. 

- BB6'A6HH6 aanpeTa Ha H6llTpOHH-Cil6KT8TOPH (Gn < 3°) B 60R1,men Mepe 
CKa3HB86TCH Ha B6RHqHH6 ceqeHHll npH AT-:!Api npH Ap=l2 H AT~60 c·poc
TOM Gch AO 14° aanpeT Ha H6llTPOHH npaKTHqeCKH nep6CT86T B03A6llCTBO
BaTI, Ha ceqeHHR. 

- ~RR RerKoro HApa-cuapRAa 4He ABES yroR aanpeTa G h=l4° He o6ec-• C 

neqHB86T IlORHOro nepeKpHTHR C HAPOM-MHW6HI,D. 
- IlOB6A8HH6 ceqeHHll YAOBR6TBOPHT6Rl,HO OilHCHB86TCR MOASJIHMH H838BH

CHMHX B3aHMOA6llCTBHll ~ H MHBOTI. 
!IOCRSAHHll BHBOA Il03BORH6T COilOCT8BHTI, A8HHHM AP' AT H Tpurrepy xa

paKTepHCTHKH paccqHT8HHOro no K8CK8AUOll.MOA6nH pacnp6A6R6HHR no npH
U6RbHOMY napaweTpy b. Ha PHC. 3 AM peaKUHll 12c, 16a+A nOK838H8 38BH
CHMOCTI,(b) KBCK. H AHCnepCHH DbKacK=V<b2> - <:b> 2 (nepTHK8RiiHH6 RHHHH) 
OT H3Mepeaaoro ceqeaHR 6'8Kcn (BepXHRR mKaRa) HRH OT B6RHqHau (b>reow= 
=2/3 b~~M (HHJEHRR WK8R8), rA6 b~:~u= v'G"aKcn/IOlr - o6uqao HCilORiiay-
6¥8R B pa6oTax no UC OU6HK8 HHT6pB8R8 b, OCHOB8HH8H H8 reoweTpHq6CKOll 
HHTepnpeTaUHH ceqeHHll. ropH30HTaRI,HH6 RHHHH cnpaB8 - waKCHM8RI,Hll6 3H8-
qeuHH b ARR UCB MOA6RH mapHKOB, p8BHH6 pa3HOCTH paAUycoB ABYX HA6p. 

Cywwa b:~K=(b)K8CK+ ~BCK OX138THB86T OKORO 90% C06HTHtt H MOJEST cny

dTii, T8KHM o6paaow, OU6HKOll pe8RH30B8HHOrO HHT8PB8R8 b. C TOqHOCTI,ID 
H6 xyze IO% npH 6'~200 Md HIS% npH 66RI,WHX ceqeHHHX 8TB CYMM8 K8K 
ARR UC, Ta~_-H, ARR HG annpoKCHMHpyeTcH BHPBJE8HH6M .,.·, 

b::~K = (2,6+~°aKcn/7,5) qi¥, (I) 

KOTOPOMY COOTB8TCTBY8T mTpHX-IlYHKTHpH8H npH¥8H. 
Rs (I) CJie,Ily'eT,qTo yxe ua CT8AHH HCCRBAOBBHHH ceqeuHll 06uapy:mBB-

8TCH H6COCTOHT6RI,HOCTI, npRMORHH6llHHX reoMeTpHqeCKHX np8ACT8BR6HHtt 0 
UC - no Kpaltaen wepe B 06RaCTH waRux 6'8Kcn· A aTo oaHaqaeT, qTo npu 
OT6ope UC no OTCYTCTBHD qiparweHTOB ffAP8-CH8Pfm8 cy~8CTB6HHYD pORI, Hr-
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PHc. 3 

88BHCHMOCTL cpe,lUiero npH

-lt8JILHOro napaueTpa < b> H 

AHCnepCHH 'Dt OT ceqeHHH 

6'"8KCil (cu. T8KCT) 

paeT npoapatlHOCTL HA8pMOrci B81118CTB8, a~eKT 11 Tp8JI8Hl,IH11 H T.A. 8TH 3q>
q>8KTl,I B OC068HHOCTH CK88blB8.KlTCH H8 ceqefil!HX l.lC npH AP~ AT. 

TpeTLH rJI8B8 COA8pJltHT peayJILT8T1,1 no MHOllt8CTB8HHOCTH OTpHI.t8T8JILHblX 
IlHOHOB, POJK,1t8HHHX B l.lC ~ep 4He, 12c, 160 H 20Ne c HAP8MH. PaCCMOTpe
Hbl B08M.OlltHH8 HCToqHHKH CHCT8M8THqeCKHX omH60K ,B noJiyqeHHblX pacnpeAe
Jl8HHHX no·M.HOJE8CTB8HHOCTH, paccqHT8Hbl H BB8A8HY nonpaBKH. IIP8ACT8BJI8-
HY T86JIHI.tH OCHOBHl,IX X8p8KT8pHCTHK pacnp8A8JI8HHtt. IlpOBOAHTCH 8H8JIH8 
8THx·xap8KT8pHCTHK H HX Cp8BH8HH8 C np8ACK888HHHMH paaJIHqHblX MOA8JI8ff. 

PHC. 4 H 5 nOK88HB8.KlT, qTO AJIH K8lltAOtt nap1,1 CT81IKHB8.Kll!UfXCH HA8P 
npH nepeXOA8 OT HC K l.lC CYJ118CTB8HHO YB8JIHqHB88TCH cpe,ItHHH IIH0llt8CTB8H-
HOCTL OTPHI.t8T8:IILHHX nHOHOB ( n_} H YM8Ht,m88TCH ;ztHcnepcHH '{)_ . 

1

(n~) -< tl _)'1. , 8 CJI8AOB8T8JII,HO, YM8HLm88TCH OTHOCRT8JILH8H mHpH.:_ 

H8 '1_-=-"n..1/< n-> . KpoM.e Toro, PHC. 4 A88T OCHOB8HH8 QqffT8TI,, 
qTo TpHrrepoM T(I4,0) no;ztaB:1IH8TCH qacTL l.lC H npM Manux t (T.e. npM 
6om.mHX n-). PHC. 5 nOK88HB88T, qTo B l.lC pacnpe;zte Jl8HHH no LIH0llt8CTB8H
HOCTH 6.llHSKH K nyaccoHOBCKHM, T. e. 'i)_ NV< \1-) , B OT:IIHqffe OT aJie- .· 
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PHc. 4. 

TonoJior1,1t1ecK1,1e ceqeHRH ct6"/J n
pe~Kltllll 12C+Cu llpll p88HHX B8pM-

8HT8X TpHrrepa - ;zt8HHb18 8Kcnep1,1-
L18HT8 

Pl!C. 5 

88Bl!Cl!LIOCTL 9)_ OT <0-) 
B pp-B88l!LIO;ztettcTBl!HX (nPH
Ll8H), B HC (Kp8CTl!Kll) ll B 

UC np1,1 Tpl!rrepax T(2,0) 1,1 
T(S,O) (c:aeTJible H qepHble 
saaqKI,! COOTB8TCTB8HHO). 
CnJIOfilH8H KPHB8H OTBeqaeT 
88KOHY IIyaccoHa. 

M8HT8pHoro 8KT8 ll OT HC, r;zte 9)_ N(r)_'). 9TOT peayJILT8T, Cq>OpMyJlllpO

B8HHHtt BnepBli8 H8 OCHOB8 ;lt8HHblX CKM-200 ll nponaHOBott K8M.8p1,1 JIBS OllilH 
/IO/, ecT5n.TB8~Hl,IM o6p880M o6:r,HCHH8TCH B LIOA8Jlll H888Bl!Cl!Ml,IX HyKJIOH
HYKJIOHHHX B88HMOA8UCTBHtt H npOTHBOpeqHT filHPOKOtt rpynne MOA8JI8tt KOJI
Jl8KTHBHOro THna, IlP8AllOJI8r8.KlJ11l!X K8tl8CTB8HHO 6JIH8Kll8 X8p8KT8pl!CTl!KH 

nl!OH006pasoB8HHH B H;ztpO-HA8PHliX B88HMOA8MCTBHHX H B 8Jl8M8HT8pHOM 8KT8. 
IlpH 8H8JIH88 noJiyqeHHblX ;lt8HHHX, npe;ztCT8BJI8HHHX II8CTll'IHO H8 

PHC. 4-6, C;lt8Jl8Hl,I T8KE8 CJI8;ztY.KllllH8 Bl,IBO;ztH: 
- HaH60JILfilH8 CP8AHH8 MHOllt8CTB8HHOCTH (0_) , H86Jl.KlA8HHli8 B l.lC H8 

CBllHI.tOBOtt MHW8HH npH TpHrrepe T(I4,0), H8H8MHoro npeBblfil8.KlT OCHOB8HHH8 
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Puc. 6. 
38BHCHMOCT:& BBHHllHHbl < 0-)/Ap 
OT AT AnH llBTblpBX rpynn TpHrre
POB T. KpeCTHKH H nyHKTHP -
pacqeT no ~KM. lliTpHXOBblB H 
mTpHx-nyHKTHPHblB KPHBblB - pac
llBT no MHBOil. lliTPHXOBblB npHMl,16 
cnpaBa - paclleT H KOPHAOP omH-
6oK B npeABn:&HO_M B8pH8HTB 
MHBOil, KOrAa BCB HyKnOHbl wa
CH8PHA8 HCnblT8nH OAHO Heynpyroe 
B8aHMOABltCTBHB. 

Ha "CleCK8CK8AHOM11 nOAXOAB pactieTU no MHBOil HHH ae npeAtlH:&HOMY BBPH8H
TY (25 H 15% COOTBBTCTBBHHO). Yll8T K8CK8AHUX npoueccoB B paMK8X ~M 
npHBOAHT K 88BUW0HHll MHOlEBCTBBHHOCTH npHMepHO Ha 45% AnH re'HHH H 25% 
AH.ff yrnepOA8. 

- Ha11.Horo 6onee peaKoe HecornacHe (oKono 100%) HMBBTCH MBlEAY sKc
nepHMBHTSm,HuMH A8HHUMH no CPBAHBlt MHOllBCTBBHHOCTH H npBACK888HHHMH 
TBPMO~H8MHll6CKIIX MOABnelt, BKHIOll8IOll!HX nonHyIO OCT8HOBKY HABPHOro B61l!0-
CTB8/ I. Bap:&HPOBBHHe ero TOPM08HOlt cnocoelHOCTH TBKae He npHBOAHT K 
cornaCHll. 

- IlpeACTaBneHHHM WHPOKoro Knacca TBPMOAHHBMHllBCKHX MOAenelt npoTH
BopellHT H TOT ~8KT, llTO HBClnIOABHHl,16 B uc pacnpeAenBHHH no MHOlEBCTBBH, 
HOCTH B PHAB cnyqaeB yae nyacCOHOBCKHX. 

- BCH COBOKynlfOCT:& nonyqeHHl,IX ABHHl,IX YAOBneTBOPHTen:&HO BOCnpo11a
BOAl{TCH MOABHHMH H638BHCHMblX B8aHMOABltCTBHlt ~M H - HBCKOH:&KO XyllB -
MHBOil. 

B ll0TBBpTOlt rnaBe HanaraeTCH npOUBAYP8 nonyqeHHH H OelpaelOTKH ABH
HWC no CPBAHHM MHOllBCTBBHHOCTHM npOB38H!.IOABltCTBOB8BmHx npoTOHOB o60HX 
.RABP (Q) H HYKHOHOB HAP8-MHWBHH < }\) . 3TH A8HHUB t 8 T8Kll:6 OTHO-
WBHHB · 1L =:: (n_) / ( Q> , npeACTBBnHIOll!ee cauocTOHTBn:&Hult HHTepec AHH 
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TBOpHH, npHBOAHTCH H cpaBHHB8IOTCH C paCllBTaMH no pa8nHllHUM MOABnHM. 
Ha OCHOBB npoBBABHHoro 8HaHH88 c~opMynHpOB8Hl,I Bl,IBOAU: 

C He,S<c.z, 1\1 C lltli C.k_ll!_ C Nell Coli II! C 11111 Col, 1\1 

T(Z(D 

·t Q 

I t 
2 / I ~l/ef/'' ,l'-
J y , 

T(!iOJ T(14,0) j-
, 

l""::: I/ ;, 
f ,;, 

I 

?1)' r Y /- ~-
1/ ;AV : 

PHC. 7. 
3aBHCHMOCT:& OT AT cpe.ztHero llHC
na npOB88HMOA0ltCTBOBaBWHX HyKno
HOB HAP8-MHW0HH <Vr) B p68KI.UiHX 
I 2c+A (KpyittKH) H 4He+A (Tpey
ron:&HHKH) npH ll0TUP0X TpHrrepax 
T. CnnomHNe npH!,11,16 - annpOKCHM8-
UHH A8HHUX 88BHCHMOCT:&IO C•A~. 
KpeCTHKH - p8Cll6T no ~M. lliTpH
XOB!,10 nHHHH - paCllBT no MHBOil. 
lliTpHx-nyHKTHpHUB HHHHH - paCllBT 
no Mill (reOMBTPHll0CK8H 11 MOA0111, 
wapHKOB 11). IlyHKTHpHUB nHHHH -
BapHBHTu pacqeTa no Mm: npH 

2l'fj' sb 200110 st Mb sb 2t,_,1iJ sb 2001 T (0 ,O) reoMeTPHllBCKHB c·eqeaHH 
Ar 88MBHBHU HS 8KC✓0pHMBHTBn:&Hb18 t 

a npH T (14,0) BMBCTO HHTerp11poBaHHH OTO AO &~::11.=G'sKcn/I(!lr 
pacqeT CABH8H AnH no6oBoro YAapa - t=o. . . 

- ~nH Bcex nap HABP npH nepexoAB OT T (O,O) K T (2,0) <G> H 
<Vt> BoapacTaIOT B I,5i2 paaa, T.e. npH sTOM pesKo noAaBnHIOTCH nepH
~epHllBCRHe CT01IKHOB0HHH. IlocneAYIOIJ!60 BunonallHB8HH6 STHX BBHHllHH C 
POCTOM yrna aanpeTa,.conpOBOllAaIOIJ!60CH CYIJ!0CTB0HHblM naABHHBM cetieHHlt 
UC, K8ll6CTB0HHO nOATB0PJEA80T HBnHllHB nOCTOHHHOlt COCT8BHH!Oll!Blt B ~opuy
ne (I) t 88Aailll!Blt HHTBpBan pean11aoBaHHblX npHuen:&HblX napa11eTpOB qepea 

ceqeHHB. 
· - IlpH ~HKCHPOBBHHux AP H TpHrrepe Ben11q11a1,1 < Q) H <V1> xopowo 

annpOKCHMHPYIOTCH 38BHCHMOCT:&IO C(Ap)•Af(Taeln. 2). 
- KaqeCTBBHHO nOATBBPJEA0H8 nonyllBHHaH C.HaraMHelt H AP• cf\~i.Rrv. ~ 

C .6i(I98I)97I) AnH HC npH MBH:&WHX SHBprHHX 38BHCHMOCT:& R_=C(E)(Ap/AT), 
o( =0 ,15. IlpH STOM noK888HO, qTO: 8) npH nepexOAB K UC ()( B08p8CT80T 
( T86JI. 2) ,,:6) nepeMBHH8H Apl ~ HB flBHHBTCH YHHBepca~:&HOlt AHH lllltpO.KOro 

Ha~opa AP. . 
- IlOK88aHo, llTO Haelm>ABHH8H npH SHeprHHX BnnoT:& AO I ,8 raB AnH 

CHMMBTPHllHHX nap HHHBffH8H 88BHCHMOCT:& R:n OT Eu.11. npOA01Ut86TCH AO 

3,6 raB. , 
~ IlonyllBHHl,16 A8Hlru6 no R._ xopowo cornacyIOTCH C A8HHblMH nponaHOBOlt 

K8Mep1,1 JIBS OilliH no (0_) H (Q) npH 4,2 rsB/c AnH C+Ta H HBCKOn:&KO xy
ll:6 - AnH C+C. 
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Ta6mu.ia 2. PeaynLT8TH annpoKCHM8l.\RH nonyqeHHHX l-l8HHHX 88BHCHMOCTLIO 
C(Ap)•Af l-lnfi <Q'> H <~T> (B peaKJ:-lHff.X 12c+AT) H 88BHCH-
MOCTLIO C(A'R/AT'F l-lnfi R_=<n)/(Q> .(B pe8KI.1Hff.X 4He, 12c, 
I6o, 20Ne+a.r) 

BenHqHHa Tpurrep 

(.Q} T(O,O) 
T(2,0) 
T(5,0) 

(~T) T(O,O) 
T(2,0) 

, T(5,0) 

R_ T(O,O) 
T(2,0) 
T(5,0) 

C 

I,42±o,2I 
2,r6±o,r5 
2,45±o,27 

0,83±0,I8 
I,I4±o,07 
0,92±o,I9 

0,44±o,02 
0,50±0,02 
0,48±o,02 

ci. X2/NDF 

0,43±0,04 o,r 
0,52±0,02 0,7 
0,53±0,03 I,4 

o,65±o,o7 O,I 
0,78±0,02 0,6 
0,8?±0,05 0,3 

0,20±0,03 0,6 
0,25±0,02 2,8 
0,25±0,02 2,4 

- IIonyqeHHHe 7-l8HHH6 no (Q) H l,Il.,;) xopowo cornacyIOTCfi C 7-l8HHHMH 
auynLCHOHH0/,1 rpynnu JIBS npu 4,5 raB/c no UC C+AgBr. 

- MOl-l6nL TB6p7-lHX W8PHKOB (cneKT8TOpOB-yqaCTHHKOB) He cornacyeTCfi 
C ,mcnepm.1eHT8nLHHMH )!8HHWH no <Q) H <~> , npuqeu pacxOlKl-l6HHH YCH
nHB8IOTCfi K8K C POCTOM AT, T8K H neHTpanLHOCTH. Te!.! C8MHM peaynLT8T 
aawel,1 pauHe/,1 pa6oTu, nonyqeHHHtt l-lnR HC 4He+A, nol-lTB6PlKl-l6H l-lnff. UC 
I2c+A. 

- OCHOBH0/,1 npHtWH0/,1 YK888HHHX p8CXOlKl.\6HH/,1 (CM, PHC, 7) ff.BnfieTCfi 
H6COCTOHTenLHOCTL "clean cut" - rHnoTeau, o6ycnoBneHH8ff. K8K HCX07-lH0/,1 
7-lH\{)iJ)yaH0/,1 noBepXHOCTLIO Hl.\ep, T8K H aiJ)iJ)eKTOM 11p8CCHil0HHH11 IlPOB88HMOl-lel,1-
CTBOB8BWHX HyKnOHOB. 

- Ilonyqeaaoe HaMH aHaqeHHe R:0 noaBom1no pacwHpHTL o6nacTL cpaB
HeHHH C TeOpHe/,1 88 npe7-leJI1,1 6aBanaKOBCKHX BHeprHtt. 

B paMKax rHl-lPOl-lHH8MHqecKott M07-l6nH ~.XaHOM H X,illTOKepoM (Nucl. 
Phys. A452(I986)723) 6un yToqHeH BHl-l ypaBHeHHH coCTOHHHfi l-lnff. UC C+C. 

IlpH· 8T014 Hennoxo BocnpOH8BOl-lHTCfi l-l8HHli6 no R_cn B l.\H8n880H6 30 MaB -t 

+ 3,6 raB. Ol-lH8KO pacctmT8HHli6 Hill no 3THM 7-l8HHliM TeunepaTypu iJ)al,lep-
6ona OK88liB8IOTCH HHlK6 aa6nI07-l6HHl:lX H8KnOHOB npOTOHHliX cneKTPOB. 

- IlpH 3,6 raB aennoxo cornacymcH c aKcnepuueHTOM aHaqeHHfi R.~n, 
paccqHT8HHlie no npoCT0/,1 TepMOl-lHH814HqecKott M07-l6nH (npH f/fo"'2) H no 
MOl-l6nH 07-lHOKp8THoro HyKnOH-HyKnOHHOro B88HI.I07-l6/,1CTBHfi C Hcnono80B8HH
eu M07-l61IH H806ap. 0l-lH8KO p8CXOE7-leHHfi npH 7-lPyrHX aHeprHff.X CBH7-l6T6nLCT-
BYIOT O H6COBepmeHCTB6 8THX U07-lenen. 

IO 

05
, T(o.o: 

<>- 4He•A 
o-nc,A 
o· 11 0+A 

011 1 1 V I v-ZDNe+A, I 

0.01 0.1 1 0.01 0.1 1 
Ap/AT 

Puc. 8. 

38BHCHMOCTL R_ OT OTHOW6HHfi 
AP/AT npu paaHux TpHrrepax T. 
KpeCTHKH - pacqeT no MM, 
CnnomHli6 nHHHH - annpOKCHM81.1Hfi 
7-lBHHliX 31.!nHpHqecKott 88BHCH-

• MOCTLIO C•(Ap/AT) , 

- Mol-lenH H688BHCHMl:lX BaaHMol-lel,lcTBHtt MM H MHBOII Yl-lOBneTBOpHTenL
HO BocnpOH8B07-lff.T COBOKynHOCTL nonyqeHHl:lX B H8W8M 3KCnepHM8HT8 8Haqe
HH/,1 (Q)1 < ~) H R_ (pHC, 7 H 8). 

B Off.TO« rnaBe onHC8H8 MOA8nL MHBOil, npe7-lCT8Bnff.1ill18fi co6ol,1 7-l8nLHe/,1-
my10 paapa60TKy.8BTOPOM P88BHT0/,1 B Pfil-18 pa6oT J.!Ol-l8IDI H888BHCHMl:lX B88H
M07-l8/,1CTBH/,1 B ynpOII18HHOM rnay68pOBCKOM noAXOl-18 (onTHq8CK08 npH6nHE8-
HH8). 8TB MOl-l8nL yqHTUB88T P88nLHYIO iJ)opuy fil-l8P H pacCM8TpHB88T CTOnK
HOB8HH8 fil-lP8-CH8Pff.l-l8 AP C fil-lPOM-MHW8HLIO AT, KBK nocn8l-lOB8T8nLH08 ripo
XO:lr,1t8HH8 HyKnOHOB AP •q8p88 A,r IlpH 8TOM np87-lnonara8TCH, qTO COCTOH-:
HH8_ fil-lp8-MHW8HH He H8M8HHnQCL nocn8 npoXO:Zl-l8HH,fi q8p8a Hero oq5p87-lHO
ro HyKnOH8 Hl-lP8-CH8PHl-l8, Hcao, qTO T8K06 npH6nHZ8HH8 npH8Mne1.10 l-lnH 

Ap<<AT, HO AnH MHOrHX np8KTHq8CKH HHT8peCHliX cnyq88B (Ap-AT) OHO Hll-
nH8TCfi CJIHWKOJ,t rpy6u1,1, , , 

~anLH8ttW88 p88BHTH8 M0l-l81IH CTBBHnO 887-lBqy pacmHpHTL o6naCTL 88 
npHM8H8HHH H. C7-lenBTL B03KO:ZHlil,l BB8)!8HH8 KPHT8pHeB,OT6opa UC no B8pLH
PY8Mlil,l yrna1,1 aanp8T8 H paCq8T OCHOBHHX xap8KT8PHCTHK p88KI.1HH, COOTB8T
CTBYIO~X l-l8HHOMY KPHT8pHIO OT6opa. C 8T0/,11.18llLIO B MHBOII yqT8Hli non5peq
H8H COCT8Bnff.IOIIl8H W8PKH-HKnynoca HYKllOHOB-Cn8KTBTOpOB Hl.\p8-CH8PHl-l8, 88-
BHCHKO_CTL B8P0HTHOCTH B88HI.I07-l8itCTBHH OT nopHl.\KOBoro HOK8P8 nB7-l8IOII18rO 
HyKnoaa, a TBKl:8 pacnp8Aen8HHH B an8K8HTapHOK BKTe - no non8peqHouy 
Hunynocy HyKnOHOB B ynpyrHx H H8ynpyrnx B88H140l-l8itCTBHff.X, H no MHOE8CT
B8HHOCTH po~#8HHliX rr--K880HOB B Tpex NN -KBHanax. B .M07-l8nH npMnonara
eTCH, qTQ HyKnOH MO:zeT HCn!ilTBTL ae 6on8e 07-lHOro aeynpyroro B88HI.I07-l8it
CTBHfi, 

CoaABHHBH nporpa1,11,1a NUCA l-lnH KBEAOit napu Hl-l8P H 887-lBHHliX KpHTepH
eB OT6opa no yrny Blill8~8 H HMnynLcy qipar11eHTOB fil-lp8-CH8Pfil-l8 paCCqffTU
B88T: c5q5a1,18 COOTB8TCTBYIOII18/,1 P88KI.1HHi pacnpe7-len8HHe no npHI.18nLHOMY 
napaM8TPY b ; pacnp8Aen8HH8 no tmcny ynpyro H H8ynpyro npoBSBWIOA8tt
cTBOBBBWHX HYKnOHOB Hl-lPB-CHBPHl-lB, no q1,1cny OTPHI.18T6nLHliX IlHOHOB, no Q 
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It \J T • .I(OCTOHHCTll0!,,1 1tcnom,80ll8HHOl1 npOl.\8.llYPbl 8H81IltTHqecKoro pacqeTa 
HllnH8TCH ll08MOXHOCTL 6blCTporo nonyqeHltH peaynLT8T8 (M8HbW8 MHHYTbl H8 
CDC-6500) ,ll8l!t8 ,llnH pe8Kl.\Hl1 C oqeHL ManblM ceqeHH8!,,1. MO,llenH K8CK8,llHOro 
Tltn8 Tpe6y10T ,llnH npoll8,ll8HltH 8HanorHqH!,IX pacqeTOll ll COTHH pas 6onLme 
M8WHHHOro llP8M8HH, 8 npH oqeHb M8nblX ceqeHHHX paCCqlfT!,1ll88MblX pe8Kl.\Hl1 
npH 8TOM e~e OK88blll88TCH ll8CbM8 MBnoll nonyqeHH8H CT8THCTHK8. C ,llpyroll 
CTOpOHbl,MO,ll6nH K8CK8,llHOrO.THna nOSBOnHIOT nonyqHTb 6onee ,ll8T8nLHYIO HH

WOPM81.\HIO 06 1tccne,llyeuoM npouecce. 
Cp8llH8HH8 peaynbT8TOll pacqeTOll no MHBOIT C aKcnepHM8HTOM, npolle

,ll8HH08 no XO.llY o6Cyx,ll8HH11130 Il~lY rnall8X, noKaaano, qTo MO,ll8llb xopomo 
llOCnpoHSllO,llHT KaqeCTB8HHbl8 OC068HHOCTH 8H8nH8HpyeMblX ll8nHqHH (pHC. 2, 
6,7). Kon1tqeCTB8HHb18 p8CXOX,ll6HHH B Cp8,llH8M OKOno 20%, HO H8 6onee·5o%. 
IlpHB8,ll8Hbl T8Kl!te·peaynLT8Tbl pacqeTOll pacnpe,lleneHHll no npHI.\enLHOMY na

p8M8Tpy b (pHC. 9). 
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.I(H~epeHl.\H8nLHb18 ceqeHltH dG'°/db = 
z21l'bW(b) pe8Kl.\Hl1 C+C, Cu, Pb 

npH paaHHX Tp1trrepax, paccqHT8H
Hble no MHBOTI, H HX cpaBHBHHe c 
reoMeTpHqecKmm nO,llXO,ll8MH. HaKnOH

Hbl8 npHMb18·COOTB8TCTBYIOT B8POHTHO
CTH W (b )=1 It onp8,ll8nHIOT qHCTO 

reoweTp1tqecK1tll pocT .llHWWBPBHl.\HBnL
HHX ceqeHHll. OHH orpaHHqeHbl cnpa
B8 B8pTHK8nbHHMH npHMblMH T8KOro 
ze BH.lla, qTo H KPHB8H pacnpe,llene
HHH, K KOTOpOMY OHH OTHOCHTCH. 
9TH npHMbl8 n OXO,llHT qepea 

b•b~:~w= /l01f, qTo COOTB8TCT
BY8T reOM8TpHqecKol1 HHTepnpeTBI.\HH 
ceqeHHll. CTpenKBMH BHHSY OTMeqeHbl 
bmax ll MO,llenH mapHKOB - cywua pa

.llHYCOB ABHHoll napu HAeP .llnH HC H 
paaHOCTb ,llnH uc. 

B 88Kn10q8HHH CWOPMYnHpOB8Hbl OCHOBHH8 HTOrH ,llHCC8pTBl.\HOHHOl1 pa60Tbl. 

l. IlonyqeHH 6nOKH KOHCT8HT, BB8,ll8HHblX ll nporp8MMY reOM8TpHq8CKOl1 

peKOHCTPYKI.\HH Tp8KOB H8 YCT8HOBK8 CKM-200, - K8pT8 MBrHHTHOro nona It 

onTHqeCKH8 KOHCT8HTbl. IlpH none 8 T It HMnymce 9 raB/c ToqHOCTL BOC
CT8HOllH8HHH HMnynLC~ npOTOH8 3,5%. 
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2. Paapa60T8H8 M8TO,llHK8 o6pa60TKH CHHMKOB co CTPHM8pHOl1 K8M8pbl H8 
npoCMOTpOBblX CTonax, qTo Il08BOnHno, B qaCTHOCTH, HCCH8,llOBBTb xapaKT8-

PHCTHKH uc npH llB8,ll8HHH 6onee l!t6CTKHX KpHTepHeB OT6opa co6blTHl1. 
3. IlpOB8,ll8HO CHCT6MBTHqecK08 HCCne,llOB8HH8 ceqeHHll uc. C TOqHOCTblll 

OT 5 .llO 50% npH atteprHH 3,6 raB/HyKnoH HSMepettu ceqeHHH UC H.ll8P 
4

He, 
12c H 160 C H,llp8MH npH B8PbHpyeMol1 l!t8CTKOCTH OT6opa. PaCCMOTp8Hbl B08-

MOJ!tHbl8 annpOKCHM81.\l,1H C8'18HHtl uc H IlOK888HO, qTO C yc1tneHH8M l!t8CTKOCTH 

OT6opa CT8HOBHTCH BC8 6onee H8COCTOHT8nLHblMH reoMeTpHqecKH8 npe,llCT8B

neHHH. Ha OCHOB8 pacqeTOB no K8CK8,llHOl1 MO,ll8nH, K8K ,llnH uc npH HX OT-

6ope no yrny aanpeTa, TBK H .llnH HC, nonyqeHbl npocTue wopMynu, CBH8bl

Ba10~1te xapaKTepHCTHKH pacnpe,lleneHHH no np1tuenLHOMY napaweTpy C 8KCne

PHM8HT8nLHblMH ceqeHHHMH, 
4. IlonyqeHbl pacnpe,lleneHHH no MHOJ!t8CTB8HHOCTH OTPHl.\BT8nbHblX nHOHOB 

· 4 . 12 . 16 B UC He+L1, C, Al, Cu, Pb; C+C, Ne, Cu, Zr, Pb, o+Ne, Pb H 
20Ne+Ne, Zr - BCero OKono 20 TblC. C06blTHl1. Ilp08H8nH8HpOB8Hbl B08MOJ!t
Hbl8 HCTOqHHKH CHCT8M8THqeCKHX om1t60K, paCC'IHT8Hbl It llll8,ll8Hbl COOTB8TCT

BYIO~H8 nonpaBKH • .I(nH BC8X 8HC8M6netl UC H nO,ll8HC8M6nel1, OTBeqalO~X 60-
nee l!t8CTKHM KpHT8PHHM OT60pa, npHB8,ll8Hbl cpe,llHH8 IAHOJ!t8CTB8HHOCTH H 
,ll1tcnepc1t1t c om1t6Kol1 4-10%, a TBKxe KOSWWH1.\H8HTH acHMMeTpHH. 

5. B UC 12c, 160 H 20Ne c H,llp8MH nonyqeHbl c TOqHOCTblll 5-20% ,ll8H
Hbl8 0 cpe,llHHX MHOJ!t8CTB6HHOCTHX npOB88HMO,ll8l1CTBOBBBWHX npOTOHOB 060HX 
H,llep H HYKHOHOB H,llp8-MHW8HH, 8 T8Kl!t8 OTHOW8HHH cpe,llHHX MHOJ!t8CTB8HHOC

Tel1 OTPHl.\8T8JII,HblX nHOHOB H npoB88HMO,ll8l1CTBOB8BWHX npoTOHOll. 
6. IlonyqeHHbl8 8KCnepHM8HT8llbHbl8 ,ll8HHb18 no MHOJ!t8CTB8HHOMY pOl!t,ll8HHIO 

OTPHl.\8T8nbHblX nHOHOB It HyKnOHOB B UC np08H8HH3HPOB8Hbl H conocTaBneHbl 
C PH.llOM MO,llenell H,llpO-H,ll8pHblX B38HMO,ll8l1CTBH11. TIOK838HO, qTo H8H6onee 
Y.llOBn8TBOpHT8nLH08 onHC8HH8· Beall COBOKynHOCTH nonyqeHHblX ,llBHHblX, 
BKn10qaa H ceqeHHH UC, ,llBIOT MO,llBHH H838BHCHMblX B38HMO,ll8l1CTBH11. 

7. PaaBHTB MO,llenL, onHCblB810~8H CTOnKHOB8HHH penHTHBHCTCKHX H,ll8P C 
H,llpBM~ K8K nocne,llOBBT8nbHOCTb H888BHCHMblX B38HMO,ll8t\CTBH11 HYKnOHOB 
H,llpa-CHBPH.llB C HyKnOHBMH H,llp8-MHW8HH. P,acqeTbl no MO,ll8HH H8XO,llHTCH B 
xopomew KaqecTB8HHOM H Y.llOBneTBOPHTenLHOM KOHH'l8CTB8HHOM cornaCHH co 
llC8MH 1tccne,llOB8HHblMH B ,llHCC8pT81.\HH xap8KT8pHCTHK8MH MHOE6CTB8HHOro 
P0l!t,ll6HHH H ceqeHHHMH. B p8MK8X MO,ll8nH paccqHTBHbl T8Kl!t8 pacnpe,lleneHHH 

no npHl.\8HbH!,IM napBM8TPBM H H8KOTOpble ,llpyrHe xap8KT8pHCTHKH. 
·,''"', . . 
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