
II 

20 xon , 

ofi 11 8AMH8HHbl R 
MHCTMTYT 
RAU pHbl X 

MCCI8ADB8HMM 

AYfiH8 

MaKeT H. A. Kace.neaoã .PeAaKTOp E.K.AKceHoBa. 

nOAnlo1caHO B ne4aTb 05.06.87. 
~opMaT 60x90/16. O~ceTHaR ne4aTb. Y4.-1013A.nlo1cToB ) ,35. 

Tlo1pall< 505. 3aKa3 39179. 
H3AaTenbcKIo1H OTAen 06beAHHeHHoro HHCTHTYTa AAepH~X HccneAoBaHHH. 

~y6Ha MoCKOBCKOH 06naCTH. 

:A15~ Pl-87 -374 

B.r.A6~eeB, X.~HMHTpOB~ C.M.E~MCeeB,
 
C.A.3anop0)l{eu, BJ1J1Ho3eMueB, A.r .Ma~MHMH, 

2
 

3B.HaYMaHH, JI .HaYMaHH, B.Hoii6epT, A.A.HoMOepM~OB, 
1 

Jl.Ileaxes, H.M.nMCKYHOB; J1.M.CHTHMK,
 
E.A.CTpOKOBCKMA, JI.H.CTPYHOB, B.J1.WapOB
 

nEPE3APH~KA PEJlHTJ1BJ1CTCKJ1X H~EP rEJlJ1H-3 
B TPJ1TOHY HA YrJIEPO~E 

C B038Y~EHJ1EM ~-J130BAP B H~PE-MJ1mEHJ1 

Harrpaaneao B IKYpHaJI "Hnepaaa <pH3HKa" 

1 UeHTpMbHaR naõoparopaa aBTOMaTH3a.IU1H H HaytIHOrO
 

npaõopocrpoesaa BAH, C0<pWI
 
2 HHCTHTYT TeOpeTH'IeCKOH H 3KcnepHMeHTaJIbHOH <pH3HKH,
 

Mocicaa
 
8 UeHTpanbHblH MHCTHTYT anepasrx HCCJIe,u.oBaHHH AH r,llp,
 
Pocceanopdi
 

1·987 
• 



----- _. 

, I. BBFJJ:EmIE 
B HalliKX npe~HX pa60Tax/I,2/ nOKa3aH~ ~TO B nepe3ap~e 

~ep re~-3 B TpHTOHU npn BHCOKHX sHeprHHX OCHOBHOH B~ B ce~eHHe 

peaKqHK ~aDT npo~eccH cnHH-RaocnHHOBHX Boa6~eHRH ~epHoro ~ HYK
JIOIlHOrO BemeCTBa MmIleHH c nepe~a'tIeii eMY 3HeprHH 300 MaB, xapaKTep#V 

Hoft ,1t7IJI nepexona HYKJIoHa B Â - H306apy. Hanr HHTepeC R aTOR peaKUIDI 
oBH3aH npe~e Bcero c TeM, 'tITO cBoiicTBa H306ap B H,IJ;pax M0rY.T ORa 
88TbCfl OT~ OT CBOHCTB cB060~ax n3-aa ~~ ~a/37; MOryT 
npOJlBnT1JCfl n ,Iij)yrlIe sqxpeRTH ROJL1IeiTIDmoi1 npHP0,nH 4 - BnJIOTb ~o oõpa
aOBaHnH cnCTeM nao~epHoro THlla/5 • IToCTaHOBKa HalliRX On&TOB - perlIc
TP8URR: rparoaon non MaJIID.m yrJIa.MR ( B ~ 0,40 ) npa BHCOXmt: saepraax 
nyqKa - o6eCne'tIKB~ 6~arOnpHHTH&e YC~OBnH ~ BSaKMo,u;eRCTBRff B03 
HKKllieH B ~e A - lI306apH c ~OHaMH ~a, T.R. nepe,u;aHHHfi eR KM
ny~c 6~ M~ ( - 200+400 MaB/c) II CpaBHHM c ~pMHeBCRHM HMnY~COM 
BHYTpHH,IJ;epHHX HyKXOHOB. ~TO n03BOJIRnO HaM BnepBHe 06Hap~Tb, 'tITO 
npn BHCORHX aHeprEHX ~ B036~eHHJI Â - peSOHaHCa B ~e Tpe6ymT
CJI ,Mem,nrne nopezasa saepraa, a umpHHa peSOHaHCHOrO naxa 60JIbme, qeM 
B peaRnHH Ha CBo60,IJ;HOM npoToHe; OTHomeHHe BHXO~OB TpnToHoB B peso 
HaHCHOH oónacTR B peaxunax Ha ~e R npOTOHe c~eCTBeHHO ( ~ 2 paaa) 
BHme, 'tIeM o~aeTCH Ha OCHOBe r~aY6epOBCR~;paC'tIãTOB. AHanM3 xe nepe
sapH,lUW p (~e, t ), npoBe~6HHblii HaMH paaee 6 , nORaSM, 'tITO ara peas
UBH ~6T 'tIepes Bos6~eHHe npOTOHOB MHmeHR B ~++ - Hs06apH R aKC

,n9pma9HT8JUJHl:l9 ~aHHhle xopomo COrJIaCY'm'CH c paC'tI6TaMH no Mo,u;eJm 
rJIay6ep'a-CRTeHRO R Mo,u;e~ O~OMeaOHHoro 06MeHa c RcnO~SOBaHReM Ta6
JIWiHHX/7/ SHa'tIeHIDí: napazarpcs Ô. - Ha06apH. 

I
 

Oc06eHHOCTH Â,- R306apHHX Bos6~eHHil B ~e yr~epo,u;a no
 
cpaBHeHRD c npoTOHOM n03BO~H HaM c,u;e~T1J BHBO,IJ; O cymecTBeHHOll pO~H
 

sqxpeKTOB KOJL1IeKTHBHOR ~~~ npR BHCORHX cnHH-H30cnllHOBHX B036~e


HWDC Jl,IJ;epHOrO seuiecraa ' • B aacroameã paoore Mli npasonaa OKOHtIa 

Te~HHe pea~~TaTH II 60~ee no~ aH~S 3KCnepHMeHTa no peaKqRR ne

peaapaaxa I C(~e, t) npa m.my~cax /?, = 4,40; 6,81 II 10,79 n~B/c II
 
HOBHe ~aHHHe npa 18,3 raB/c.
 
Y'qTeHH ~KTH HMrrY~CHoro paapemeHRH YCTaHOBKH. rrO~06HO pacCMoTpe

HO BnHJIHRe WePMH-~BXeHHH ~OHOB B yr~epo,u;e Ha ~PMY H no~oxeHRe
 

A - nasa H npe~CTaBJIeHl:l paC'tI6TH ~peHUH~HI:lX ce'tIemfit peasnaa 
uepeaapanza (3He, -t) aa yrJIepo~e B paasax MO,IJ;e~ rJIay6epa-CRTeHKo.

11 
I, 

2. l1HBAPk1AHTHllE .lID<MEP~ CEtIEHIDI r	 3KcnepHMeHT 6HJI BHno~eH Ha nyqKe ~ep r8~~-3 CHHXPoWaaoTpoHa 
oMillf c nOMOIItDIl MaI'HHTHOro cnexrpoaerpa "An:14a,,/8~ m.my~CH08 paspa
nenae xoroporo COCTaBJIJIJIO 41,P/p "" 0,5%. YrJIOBOH ascenraac cnesrpo
M8Tpa o6ecne~RB~ perlIcTPauHD TpnToHoB, RcnymeHHHX ns MmilleHR no~ yr-

I
I)	

_.-?l"l.CAiÚK~j&.i~ m~cmryr 
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JIOM o :G 0,40• Ilonpooaoe OnHCa.HHe xapaxrepacrax YCTaHOB~, npon;e,ny
pa HaKOnJIeHM ,D;aHIDa n BX oõpaõorxa cO,D;epltHTCH B pa6oTe/6 • • 

HaMepeHHHe ,D;~epe~~Hlle ce~eHBH npe,D;cT~eHH Ha pRC. I n B 
Ta6JI. I B aaBHCEMOCTH OT nepenaaaoã MmlIeHH aaepraa Q :: E o - E't, • 
TOqHOCTH a6co~Ho~ HOPMRPQBKH ce~eHHH ~ RMITY~COB rryqKa OT 4,40 
,D;O 10,79 raB/c npKBe,D;eHll B Ta6JI. I; npe,D;cTaBJIeHHHe Ha pnc. I npe,D;Ba
pwreJlllHHe ,D;aHHlle npH 18,3 raB/c JiIMem TO~HOCTIl a6CO~HOH. HOpM1ipOBIm 
He xyJKe 20%. 
~ KoppeRTHoro aH~aa ce~eHHH, HaMepeHHHX npH paaHHX aHeprBRX 

nepB~oro n~a, Heo6xo,D;HMo yqecTIl RX HC~eHRH, cBHaaHHHe c KM  • 

nYJIDcHHM paspemeHHeM cneKTPoMeTpa. ~ aToro, KaK H B pa60Te/6/ , RC
I

IInOJIDaOBaJIaCll CJIe,IJyIOmáff nponeztypa, He HCKroKemme m.mYJIDCHHM paspeme 
HHeM ,D;H~epeHqHaJIbHHe ce~eHM HaxO,D;RJIHCIl cor~CHO COOTHomeHHD I/ 

/ .«	 1 F= (lA}J Q) ( d d J 
(pdQclJl. nonp. ::: F ({A], Q) fJclctd.f2!u.A"".. (2.I) ~I 

u 
r,D;e F({A], Q) - nexoropaa np06HaJI cI>YHroum, annpoxcaaapynnaa ae ac- I!"
KalK8HHl:le paapeneaxex Ce~eH1fJI, a . F((A}, Q) - ee CBspTKa c <pymtIJ;Reít I 
paapemeHHH cneKTpOMeTPa, B3ffTO~ B rayccoBoM cI>opMe: 

~ 

.	 .34 
Q 2	 

)i 
F({A], Q):::. .~ r'S F({A}, Q-Q,) eJ<jJ(- cy,/g6

Q
) d<;>.t (2.2)f 

q -36
Q 

Ilapaaerpa {A} aaxonanacs Ma YCJIOBIDI HalJ.7.IY"tllIIero coroiacaa CBSpTKH 
(2.2) c HaMepenmr.~1 (HenOnpaBJleKffin~) Ce~eHRffMH. ~aHHHe o paapemeHKH 
YCTaHOBKH 64> npaaenexs B Ta6JI r. ~mwr I=({A], Q) õpazacs B q>opMe 

F'({A], Q) = [w({A,f, Q) + R.({A1.1,Q)]·j(t) , (2.3) 

yqETllBa.x:meM HaJ.lHtIHe ,D;BYX nason B ,IJ;R@>epeHI:U!aJ.[l,H!lX CeqeHIDiX. <I>~:wI 

. W ({A(], Q) aIlnpOKCHMHpOBaJIa nHK HHSKOJIeriamHX (Q '" 20 MaB) R,Itep
HllX Bos6yE.neHIDí OT peaznza nepesapznxa 12C(~e, t )I2N 3E (nazee nass
BaeMoií "KBaanynpyroií"), a ~M R({Az],Q)- nHK B 06JIaCTH ((""300 MaB 
(,D;aJIee HaablBaeMllli R,ItepHllM Â - miKoM). MH02lmTeJID f (i) = eJ<p(/(7.tl.3) 

MarHHTHHH. cI>OPMÍlaKTOp MPa %e, B KOTOpOM R '2",~ -1;/, li", =I, 935 ~/9/, 
~ =: 0,8 lIN, . t = Q2._ (À- i()?. 
~ W({A,], Q) CTpOHJIaCIl na OCHOBe ,D;~IO/, no.rryqeHHHX c 

BblCOKHM JiIM:rry~CHblM paspeueaaex npa Po = 3,9 raB/c. Ha pHC. 2 npase 
,D;eHl:t aTH ,D;a.HIDle H noxaaaao nOBe,lteHHe clJyHK.Inm: W({A,], Q) ,HaiíAeH
aoe npa nO,D;I'OHKe COOTBeTcTBymeií ~aCTH CBS:pTKR F/{A), Q) K HanmM ,D;aH
Hl:tM npz paaasx HMllYJI.Dcax nyqKa. 

BH60p <WHItUID! R ({A, J, Q) , KaR HPaBee/6/ , OCHOBHBaJICH aa npen 11 
nO~~eHRH, ~TO OCHOBHOH BRJIa,D; B ce~eHne peaRnRR ,D;asT BepXHRH ~aCT~ 11 
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Q (r38) 

PRO. r.	 IDmapHaHTHlle cexeaaa pea.x.:rum 12C(~e, i ) B aaBHCHMOCTH OT 
nepsnasaoã MmIleHH aaeprza Q =Eo - Et • CnJIOmHaJI JmHM 
annpOKCHMaD;M ,D;aHHHX CBepTKOH· (2.2) npoõnoâ qJyHKuID! (2.3) 

~eií HMITYJIDCHOrO paapemeHRHi IIYHKTllpHaH JIRHHH - nOBe
. ,D;eHne npooaoã WYHKII;HH. 
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Ta6JI. r. IDmaPJil8HTHHe ce-qemm I' d%o'Jl. peaKUIDI I2C(~e, t ), 
Po = 4,40 faBio (TO~OOTD a6oo~oA ~PMHPOBRH 13%, 
paspeaanze no nepe.mumon ssepraa 641 = 19 MaB) 

liJi CelleHWI, MOt{çp' faB2/ Q) JjJj Ce,eHBJl, Md/(cp.faB2/ o) 
n/n MaB ae nonpaa, nonpaanen, n/n MaB He nOIII>aB. nonpaBJIeH. 

na oospem. aa paspem. Ha paspem. Ha paspem. 
I 2 3 4 I 2 ,3 4 
I -75 0,5±o,4 17 325 I45,7±5,4 + ' - X46,~5,4 

2 -50 0,o±o,2 - 18 350 I25,5±5,0 I~4,8±5,0 
3 -25 4,s±I,0 - 19 375 88,64,3 87,34,3 
4 O 72,84,2 - 20 400 63,6Í3,7 62,2±3,6 
5 25 272,5±8,I 448,7±I3,3 21 425 42,s±3,9 4I,s±3,8 
6 50 228,3Í7 ,4 2I3,2± 7,0 22 450 34,2±3,5 33,0±3,4 

I 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

2 
675 
700 
725 
750 
775 
800 
825 
850 
875 
900 
925 

3 
20,8±I,6 
I6,9±I,4 
I2,8±I,5 
IO,7±I,4 
II,2±r,4 
9,5±I,3 
6,4±I,I 
7,2±r,3 
6,O±r,2 
6,3±I,2 
4,O±I,2 

4 
20,3±I,5 
I6,5±I,4 
I2,5±I,5 
Io,4±I,3 
IO,9±I,.4 
9,2±I,3 
6,2±I~O 

7,o±I,3 
5,S±I,2 
6,I±I,2 
3,8±I,I 

I 2 
42 950 
43 975 
44 1000 
45 1025 
46 1050 
47 1075 
4B 1100 
49 1125 
50 1150 
51 1175 

3 
5,9±I,3 
2,5±I,2 
3,8±I,5 
7,2±2,0 
0,6±o,6 
5,5±I,B 
5,6±I,B 
6,6±I,9 
7,5±2,I 
7,7!2,I 

4 
5,5±I,3 
2,4±I,I 
3,7±I,4' 
6,9±I,9 
0,6±o,6 
5,2±I,7 
5,stI,7 
6,2±I,8 
7,I!2,0 
7,2!2,0 

7 
8 

75 I47,5±5,0 
100 I06,7±4,3 

I36,I± 4,6 
I02,I± 4,1 

-23 
24 

475 
500 

25,6±3,I 
I4,6±2,6 

24,7±3,0 
I4,o±2,5 

Po = 10,79 faBio (8%, 6Q = 52 MaB) 

9 125 92,54,1 87,9± 3,8 25 525 I3,6±2,4 I3,o±2,3 12 3 4 12 L 4 
10 150 87,3±:3,9 66,I± 3,0 26 550 I2,S±2,5 I2,2±2,4 I -90 5,I±o,8 - 27 560 I07,8±3,4 I03,9±3,2 
11 175 I05,7±4,4 106,24,4 27 575 .6,I±2,9 5,B±2,8 2 -65 13,6±r,2 - 28 585 95,I±3,2 9I,7±3,0 

. .I2 200 I34,0±4,9 I34,r-5,O 28 600 I4,5±3,3 I3,7±3,I 3 -40 28,o±I,7 - 29 610 85,6±3,0 82,7±2,9 
13 250 I59,0±5,4 I6I,6±5,5 29 625 9,6±2,9 9,o±2,8 4 -15 45,O±2,I - 30 535 BI,s±3,3 78,6±:3,2 
14 250 I86,7±5,0 I9I,5± 5,2 30 650 I5,6±3,5 I4,5±3,3 5 10 6I,3!2,5 27,I±r,I 31 660 70,o±3,0 67,S±2,9 
15 275 I84,o±5,o I88,S± 5,1 31 675 I5,2±3,6 I4,I±3,3 6 35 66,7±2,5 86,I±3,2 32 685 62,S±2,8 60,S±2,7 
16 300 I80,r-5,0 I84,o± 5,1 32 700 I4,3±s,4 I3,2±3,I 7 60 57,I±2,3 44,6±I,B 33 710 65,2±3,I 63,4±3,0 

Po =6,81 faBio (10%, 6Q = 24 MaB) B 
9 

85 
110 

47,9±2,I 
49,8±2,0 

28,gtr,3 
23,I±o,9 

34 
35 

735 
760 

55,a±2,9 
50,6±2,6 

54,6±2.,B 
49,9±2,5 

I 2 3 4 I 2 3 4 10 135 64,O±2,3 2I,2±o,B 36 785 4I,I±2,3 40,9±2,3 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15. 

-75 b,2±o,2 
-50 I,2±o,4 
-25 I5,3±I,5 
O 79,5±3,4 
25 I46,'7Í4,4 
50 138,14,3 
75 86,3±:3,I 

100 66,a±2,7 
125 62,2±.2,6 
150 74,4Í2,9 
175 96,0±3,3 
200 147,04,0 
225 206,34,8 
250 253,s±5,3 
275 293,9±5,7 

-
-
-
-

269,I±8,I 
'r25,9±3,9 

73,S±2,6 
62,o±2,5 
54,6±2,3 
44,o±I,7 
9I,4±3,I 

I43,2±3,9 
207,r-4,8 
263,o±5,5 
308,7-6,0 

T6 
17 
I~ 
19 
20 
21 
'22 
23 
24 
25 
26 
27 
28 
29 
30 

300 307 ,o±Q,9 
325 292,It6,8 
350 252,0±5,4 
375 208,5±4,4 
400 175,IL1,0 
425 144,3±3,7 
450 II5,5±3,3 
475 92,0±3,0 
500 72,o±2,6 
525 59,4Z2,4 
550 50,3Í2,2 
575 38,9±r,9 
600 35,6Í2,0 
625 23,o±I,6 
650 25,9±r,7 

321, at.6 ~ O 
300,4±5,9 
254,s±5,4 
207,94,4 
173,14,0 
14I,6Í3,6 
II3,I±3,2 
90,o±2,9 
70,4±2,6 
58,I±2,3 
49,2±2,2 
38,o±I,9 
34,a±2,0 
22,4±I,6 
25,3±I,7 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

160 
185 
210 
235 
260 
285 
310 
335 
360 
385 
410 

- 435 
460 
485 
510 
535 

90,9±2,8 
I24,5±3,2 
162,I±3,5 
212,0±4,0 
247~s±4,3 
277,9±5,3 
286,5±5,I 
283,4±5,0 
270,74,9 
248,s±4,7 
22I,9!4,2 
I99,7Í4,2 
I72,9±4,2 
152,8Í4,O 
133,2±3,7 
120,2±3,5 

54,I±I,6 
I04,8±2,7 
159,4±3,4 
229,s±4,4 
283,3±5,0 
322,I±S,I 
325,3±5,8 
309,8±5,5 
284,2Í5,2 
252,2±4,8 
219,8±4,2 
I94,8±4,I 

• I67,2±4,I 
I47,2±3,8 
128,2±3,6 
115,7-3,4 

37 810 
38 835 
39 860 
40 885 
41 910 
42 935 
43 960 
44 985 
45 1010 
46 1035 
47 1060 
48 1085 
49 1110 
50 1135 
51 1160 
52 1185 

40,o±2,5 
39,0!2,3 
36,7Í2,2 
34,9±2,3 
29,I±2,I 
26,9±I,8 
25,6±I,8 
2o,7±I,7 
20,7±I,7 
2I,2±I,7 
14,5±1,5 
14,5±1,5 
I3,5±I,5 
13,5±I,3 
II,9±I,3 
I2,S±I,4 

40,1±2,5 
39,3±2,3 
37,o±2,2 
35,0±2,3 
28,9±2,I 
26,4±I,8 
24,S±I,7 
20,o±I,7 
20,o±I,7 
20,4±I,6 
14,o±I,5 
14,o±I,5 
13,I±I,4 
13,I±I,2 
II,GÍI,3 
I2,5±I,3 

.J 
5 



I 2 3 4 I 2 3 4 

53 
54 

1210 
1235 

10,4±I,2 
8,6±0,9 

10,2±I,2 
8,4±o,B 

65 
66 

1510 
1535 

3,I±o,4 
2,2±o,4 

3,O±o,4 
2,I±o,4 

\ 

1\, 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

1260 
1285 
1310 
1335 
1360 
1385 
1410 
1435 
1460 
1485 

7,o±o,8 
7,r--o,8 
5,7±0,7 
7,6±0,8 
6,I±0,7 
5,8±O,7 
4,5±O,{) 
3,2±O,5 
4,3±0,5 
3,4±O,5 

6,9±o,8 
7,6±o,8 
5,7±o,7 
7,6±o,8 
6,I±o,7 
5,8±o,7 
4,6±o,6 
3,3±0,5 
4,3±o,5 
3,4±o,5 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

1560 
1585 
1610 
1635 
1660 
1685 
1710 
1735 
1760 
1785 

2,4±o,4 
3,4±o,5 
I,8±o,4 
I,3±o,4 
I,5±0,4 
2,0±0,4 
I,4±0,4 
2,I±0,5 
0,6±o,4 
I,0±0,4 

2,2±o,4 
3,2±o,5 
I,6±0,4 
I,2±o,3 
I,3±o,4 
I,s±o,4 
I,2±o,4 
I,8±0,4 
0,5±0,3 
0,s±o,4 

I1 

~\
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Q I r3B ) 

~HarpaMMH pRC. 3. iPepMR-,nBlD1eImeM HYKJIoHa B H,IlJ>e li ero CBR3M) npeaoõ
perazocs , yqHTHBaJIlWl>' JllIIIID rJIaBHHe ÇpaKTOpll, onpeneasmrae q>0PMY A

nzxa: R.({A21,Q)=~(w)'Ã(W,i) , (2.4) 

r,IJ;e f.I'(w) - 6peifT-BlIT'HepOBCRaSI ~ i ÇpymmM A (ui, t) ~T1iBaeT 
BHeMaCCOBlle nonpaaxa B epopMe ,1J)JteRcoH8 Ir . Be.mrqKHa w~ (Q"'mY"{fJ-:-~)~ 
r~e tn- Macca MBilleHR, ~R~Cb B COOTBeTCTBRR c KHHeMaTKKOif CTOHK
HOBeHM H,IlJ>a ~e c nORO~CH CBo6o~ ~OHOM. llapaMeTpH 6pe~T 
Bln'HepOBCRoif ~, HaitIJ;eHHlile npa nO,lU'OHKe cBepTKR F{{AJ, Q) K 

./ ,IJ;aHHHM B 06~CTR Q < 600 MaB, cor~aCyETCH M~ co6o~ npn Bcex aHep

.1 rHHXj me cpenaae 3HalIeHM ~ =(I300±rO) MaB Hr o =(330±20)MaB cy
li meCTBeHHO OTJm.1IaDTCH OT no.nyqeHHIlX paRee/ I ,6/}J,JIH. peaznaa nepasapanxa 
r Ha BO,IJ;opo,ne. 3TH napaMeTPu He c~e.ztYeT KHTepnpeTMpOBaTl> RaK 8HalIeHHH 

'\ MaCCIl R mHpmm A - aaooapa B anpe, T.R. smepHw A - mm MOlleT 
11 B03HHKHyTb B pe3YJThTaTe ~eifCTBl'rH pa~HIlX MexaHR3MOB; napaMeTPH xa

paKTepR3YJDT nHK B UeJIOM. 3,necl> BaJKeH CaM WaKT :HX cymecTBeHHoro OTJm
lImI OT napaserpos li - naxa B peaKUIDi p(~e, t )A++. 

KaK R }J,JIH. pe~ p(~e, t )A ++, B 06~CTR Q > 600 MaB n1'11 
Po:!': 10,79 faB/c, pesYJIDTaT nO,lU'OHIm c y-qeToM TOJIbRO O.DJfOrO 6pel1T
BHI'HepOBCRoro naaa npa wo ...... 1300 MsB z,neT CnCTeMaTK1IeCIUI IIBe axone 
pBMeHT~HHX TOlIeR. Xopome~ annpOKCKMaUKR ,naHHHX ,no 3HalIeHHa ~NI,5 faB 
y,naeTCH ,nOCTlf% .no6aEJIeHHeM B npo6HyJJ !WH~ BItJ.Ia,ItOB BliCnrnx 1I806ap c 
RSOCjmIOM 3/2: ceMeítcTBa Â (1600) II ceMeiícTBa A (1900) c Ta6JIlroD:l
w/7 napaaerpaxa, IIpR m.myJIDce 18,3 faB/c Be.JllIllRHa aroro BMBJ(8 ,IJ;OC
THI'aeT ~ 40%. 

HH:eapRa.HTHHe ,IJ;EIxI>epeHItlffi,JIllHHe CelIelÜI.R: 12C(~e, t ) nepeaapanxa, 
nonpa.BJIeHHHe lia 8@leRTH paspemeIm.R:, npe,IJ;CTaBJIeHH lia pRC. 4 11 B Ta6Jm

ue I. OTHocnTe~Ha.a cTaTnCT~eCKa.R: omH6xa nOnpaBJIeHHHX oelIe~ npKHH
Ta TaKOít ae , KaK Y RCXO,1J;HllX (ae nonpaszeaaax) celIeHIDi. 

3. AlWIHB JJlI~EPEHlUWThHlIX cEtIEHl1H: 12C(~e, t) PEAroOO1 

3.1. fJIa.BHHe ocoõsaaocra peaznaa (~e, t) nepeS8pK,ItKK Na SI,lIJ)e 
yr~epo.na., npo~ecg B 8HepreTuqeCRoit 8aBHCRMOCTR eij OelIeHutt R 
/'popMe H,D;epHoro A - nasa, COCTOJIT B cJIe.ztYlllleM. 

OTHOCRTeJIbHllH BRJIa.It OT I'KBa:.:nl!ynpyroií" nepesap.Ji.It1m B ceseaae 
do/"'*"Jl (o:) no CpaBHeHIDD c BKJIa,D;OM OT n8ileaapsmKR o A - B036YJ1,1teHR

eM ~a 6HCTpO na,naeT c pOCTOM 8HeprRR (CM. Ta6~. 2 11 pRO. I). TaKRM 
o6pa3OM, npa BIlCOKKX aaeprasx ceireHne peaznaa 12C(~e, t ) non HYJIeBbIM 
yr~OM B OCHOBHOM onpe,neJIHeTCH npo~eCCOM B036~eHaff Â - H806apHllX 
CTeneHeií cBo6o~ ~a-MKmeHH. H3 pRC. 4 R Ta6~. 2 B~O, lITO R,Itepmn1 
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Pzc, 2. 
rHCTOjPBMMa - ~aHHHe pa6o
Tu/lO • CIlJIOIIIHHe .JII.lli1m 

noaenenae eJ?ymm;lill W(.(A,3, Q) 
no~eHHoe B peaY~TaTe 

nonronxa CBepTlm F({A}, G) 
.(CM. TeItCT) R H8IIlBM ,ItaH 

Hl:lM. 

Pno. 3.
 
,UnarpaMMa m.mYJThCHOrO
 
npn~eHHH ~ npouecca
 
KBa3ncBo6o~oro p~eHRH 

Â - H306apH Ha HYRJIoHe .. 
II.IJ;Pa. 
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PRo. 4. 

Â - mnt o.zunmYT K MeHI>IIrnM nepe,IJ;aHHHM aHeprmIM, 'lIeM 6. - mut B ce
'lIeHHHX peasnaa p(~e, t ).6+t, a ero nmpHHa c~eCTBeIDIO ÓOJThme. aTO 
oTpasaeTeH K B OTMe'lIeHHOM BHme OT~HK ópe~T-BHrHepoBcKnx napaM9TpOB 
H,IJ;epHor0 6 - minta OT napaserpoa CBOÓO,IijlO~ 6. (1232 )-H306apH. 

TaÓJImJ;a 2 

HMny~o 'OTHOOo~ IIoJIoJlteHH9 MaKC. lliKpIDia ~ - mma dd (oi 
n~, B r/t&/c/Jl(o':J A - mIRa. MaB FWIIM, MaB ~ 
raB/c OT 06naCTR ::L. I/I::L. ::L. (1.::L. a/d /, ,o) 

Q ~ 150 MaB p(~.tle, t ) C(~.tle,t) p(-.tle,t) C(~.tle,t) d./J. (O/p 

4,40 0,38 322±2,5 274±2,5 138±9 182±I6 I,82±0,05 
6,81 0,18 327±I,5 295±I,5 I09±5 204±9 I,7?±o,03 

10,79 0,08 32?±2 305±2 I29±7 257±r4 I,95±o,03 
18,3 2,I4±o,I7 

Iloaasaamze aa pRO. 5 ~e, aTaroxe xapaKTepRCTHKR smepHoro Â 

naxa R BeJIR'llmnl OTHomeH:d Ce'lIeHIDt /{ro:). Jil!n:-c/~ peaxud
12 ::L.~.	 ~)/SO H~B

C(-tie, t. ) li P(-tie, t ) ti+t (Ta6JI. 2), nOJIY1leHH nOOJIe B1NRTamtJl lIB C9
'lIemm I" tt~Jl B OÓJIaCTH Q> 150 MaB HeÓOJIDmOro iutJla,Ita OT "xaocra" 
nasa "KBa.sHyIlpyroi" uepesapgJum (UYHKTRpHafi JImiHH aa pHC. 4). aTa 
npone,Itypa JImIIIJ czerza YMeHI>DIa9T OTJnNRe napaaerpoa H,IJ;9pHOrO Ã - mma 
OT napaaarpoa A - naza B Ce'lI9HmIX peaxwm p(~e, t ), n09ToM;1 O'l'M91l9H
Ime BHlII9 cJU!Kr l! ynmp9HH9 A. - nasa ae nopoz,u;aDTCH 9THM ynp0':rtÜHHl:lM 
cnoco6oM yqeTa H9peSOHaHCHOrO epoHa OT "KBaS:BYIIpyroa" uepe3a~H. 

3.2. OTM9'l19HHH9 BHm9 OTJIH'llZR ~ - saBRéHMOCTK ce'lleHHa 2C(~e,t)
pe~ B OOJIaCTH ~epHoro A- UKKa OT Ce'lIeH:d peaxqHR aa OBOOO~OM 

'upoToHe	 HeJID3J! OÓMCHRTli B paMItaX T.H. "MeXB.HKSMa KBasRoBodolUloro . 
pOJl,lJ;eHHH" A - aaooapa c yqeToM epepMH-,ItBmKemm Hy.KJIOHOB B Jl,Iij)e o B 
3TOM CJIY'lIae WOPMa ~epHoro A - UHKa B OCHOBHOM oupe~9~oD 6u ( B 
COOTBeTCTEKR c ~oM Ha pRC. 3) cBepTKOa C91l9HHn ~~~)p "3~e
M9HTapHo~" p (~9 , t ) A++-peaxnaa c m.myJI:DCHllM pacnp9.IteJI9HReM HYRJIOHOB 
B yrJI9pO.Ite fJ(~) : 

(P::d~~ - Jet"frt{)I0-)~";~Jl-~ (t(~), u/(c;,;;,-+)), (3.1) 

r,IJ;e I (;!) - OTHomeHHe UOTOKOE HallaJII,HUX lIaCTHn ,1tJUI peaxmm IU1 nOKOJl-N	 _ 

lIleMCH ~ ~~eMCH c m.myJIDCOM ~ HyKJIOHe. HOnOJI1J90tJaJmClI HaDlR 
~aHHHe'6 o ceseaaa fp of%'d-J2,)P N, soropoe 6epl:JTOJI npa t-r;>'"-fil-,f/' 

_.1/2 __ ~ z 
R BeJIlI"nnre """ • ét:fJ+EN')'"- (/?...._/i.,.I'":t), BWIROJIJ[eMoit B OOOTBeTOTBm'l c 

~ f ltKH9MaTmt01tt CTOJIKHOBemm H,lij>a ~9 c BHYTPmJ,Il9pHHM HYRJIOHOM, :mMeJ1lU!M 
m.myJI})C E- J1[ 8H9prlDJ 

N	 z\" ~ = ~ -~_I - ~_I "" tn,J - Ec - ~ /2(~ -/T711 +-E) • (3.2) 
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Q (f38) 
PHC. 5. l1H13apHaHTHHe ceseaaa pea.ro,nm 12C(4Ie, t) c 13os6ylr,I1;eHHeM A

aaooap, nOJIYlIeHHl:le nOCJIe 13IllrnTaHmI 13KJIa,n;a OT "XBOCTa" nasa 
.IKBaS:HyIIpyroi

l 

nepesapsnxa, 11 pesYJIDTaTH aaaaasa sqxpeRT013 epepMli
,103m1teHmI, mmeJIeHHb1e mrpaxoasoã, IIymtTl!pHaH JlHImSi. - peayJIDTaT 
pacxêra ,lJJJJl po1i,IteHWI Â - Rs06apLI, ocranneãca CBHSa.HHOH. 13 
~e (CM. TeRoT). ~ ~oro HMITYJIDca nyqRa paclIeT HOPMEPO 
13aH aa MaKCEMYM H,IJ;epHOrO 6. - nzxa, 

1,2
 

3.n;eo:D MA - xacca smpa-MmIIeHH, - Macca CHCTeMIl lIS OCTa13IIUDCCJIMA_1 
(A-I) HYKJ.I0H013, r,=-I;//.2M.4-, - ee RmIeTRlleCKaH aaepraa, E. - aaeprna 
OT.n;eJIeHmI onaoro HYKJIoHa: - €o = ~ - MA-I - /fi", • 

CBHS:D HYKJIoHa 13 ~e, npRBO~aH R He60~moMY CXO.n;y ero C MaCC0130~ 

nOBepXHoCTH ( ~2. - ~z.;6. mN2. ), orpazeaa B epoPMYJIe (3.2). PaCClIHTLIBaff 
9@?eRTll epepr..m-.n;BIDKeHIDi, MIl HCnOJIDS013a.JI:H HMIIYJIDCHLIe pacnpeneaeaaa 
p{~-) , OT13elIaDJUie KaK Mo.n;eJm rapMOHRlleCROrO OCIUtJIJlHTopa (npa STOM 
SHeprHn OT.n;eJIeHmI HYKJIOH013 ;D-HJIB S - 060JIOlIeR paBHLI, COOTBeTCTBeH-: 
HO, 17,5 MsB H 38, I MsB), TaK H Mo.n;eJm <PePMH-rasa ( E. = 16 MsB Jm60 
22 MsB, lITO OT13elIaeT ~Hoit n cpe.n;HeH SHeprRaM OT.n;eJIeHHH HyKJIo
Ha ,lJJJJl H,IJ;pa yrJIepo.n;a) 12 • 

PesYJI:DTaTll paclIeTa nOKaSaHH Ha pnc. 5 samTpnxo13aHHOH o6nacTDID, 
rp~ ROTopoH cooTBeTcT13]DT RPaKHnM ~aHM 06pa3013aHM ~ Ha HYK
JIOHSX O,IUIoH as 060JlOlIeR ( oS wrn .p) SI,lU)a yrJIepo,na. YlIeT ([JePMH-,IJ;BHJlteH:wI 
B paMKaX npe~OJIOXeHHH o KBasncB060,zurOM MexaHnSMe po~eHRff A - H30 
6apLI npnO,ItRT R ymn:pemm Â - naxa R ero C,IJ;BlIT'Y 1I0 OTHomeHIDD R nOJIO
xeHHD C~OT13eTCT13~ero nRRa Ha npOTOHax 13 CTOpOH,Y 60JIDmKX Q , lITO 
nporaaopexar SRCnepHMeHTY. Pasaana Me'JlJ1Y nOJI02lteHH.R:MB paccxaraaaoro 
TaKHM cnoc060M li Ha6~aeMoro 13 3RCnepHMeHTe H,IJ;epHoro ~ - nRRa COC
TaBJIfIeT "" 60 MsB (.n;Jm oõpaaoaaaza b. na HyKJIOHax p-060JIollRR) R-8S MaB 
(,lJJJJl .s - 060JIOllKn) HeSaBKCBMO OT aaepraa nyllKa. 

OnRCaHHHa cnoc06 yqeTa ~eRTo13 cI>epMR-,IJ;B~eHEH HyKJIOHOB B ~e
MmIleHlI nO,Iij)asYMe13aeT, lITO cacrexa "BHPTYaJIDmnt IIHOR + 13HYTPmI.IteplIHÜ 
HYKJIOH" pesOImpyeT npa ?OJIHOH ~HeprHR 13 cacrese Ia I4eHTpa MaCC, PaB
HoH Macce C1306o,IUioii aaooaps, Ho T.R. npa aTOM HYKJ.IoH-MmIleRD CBSISaH B 
~e H He HaXO.n;nTCH Ha MaCC0130it n013epxHOCTR, Tpe6yeMLIe OTHOCHTe~HHe 

RMllY~CLI peSOHnp~ lIaCT~ ,ItO~ 6LIT:D 6o~me, lIeM B CJIYllae pacceH
HM peaJIDHHX nHOH013 aa C13060,IUIOM HYKJIOHe. M02ItHO npe,lJ;IlOJIOJmT:D, O.n;H8.KO, 
lITO CnCTeMa "13HPTYaJIDHHii nHOH + 13HYTpIDI,Il;epHIDí HyKJIOH" peaoaapyar npa 
TaKOM xe KX OTHOCHTSJI])HOM HMIT,1JIDce, KaK H B pacceHHHH peaJIDHLIX nHOH013 
Ha C13ó6o.n;HOM HyKXOHe. KKHeMaTRllecxn 3TO COOTBeTCTB,1eT p~eHBD Rso6~

pij:, OCTaDUeHCJI CBHSaHHOH 13 SI,Itpe. B TaKOM sapaaare pacxãra A - nBR 
ynmpHeTCH H c,llBHraeTCJI OTHOCHTeJIbHO Â - nzsa B nepaaapanxe H8 rrpo
TOHe R MeBDIIIHM nepe,naHHHM 3HeprMM; npaana, 3TOT C,IJ;BHr 3aM9THO MeHD
me SRCnepHMeHT~HO Ha6~eMoro (nymtTHPHaH ~ Ha pHC. 5). 

3.3. Be~ HSMepeHHLIX HaMH celIeHHH MH TaKXe IILITaJIRC:D Bocnpo
HS13eCTH pacxêrox, OCH013aHHHM aa xaprzae "xaaaacaoõoztnoro p01r,neHWi" 
A-IJs06apLI. ,lLJI.a TaKOrO pacsêra MIl nCnOJIDS013aJm Mo,neJIb rJIay6epa-CHTelf
Rol 13/. T.R. ,I(JIJl aaxoaneaaa Q - SaBHCRMOCTR celIemrl1 ara Mo,neJID rpe

6yeT SHaIDm 13OJIHOBLIX ~ ROHellHLIX COCTOHHm1 JI,1JJ)a, ROToplie HeR3 
13eCTHH, 6WD1 BWmCJ1eW JIHlliD cexeaaa d~(ooj 13 npH6JmJleIDm, RCn0JID3Y

. c1J1. 
~eu Y.CJIOBJil9 "nOJIHOTH". 
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Ce'lleHHe ~ (0°) BH'tfiiCJIJlJIOCll no lPoPMYJIe 

Ld~l = jil<.,'/E- <il/~+/f~<:f'IFI"'>/">, (3.3)
a'dllc. Ir fi 

r.n;e I i >,1,'1> - OCHOBHHe COCTOHHmI H,IJ;pa 12C 11 3.He COOTBeTCTBeHHO, F _ 
, .1 ~.

aMIlJmma BepOJlTHOCTII OOpa30BaHmI 1I300apH B pea.KI.Um C(~.tle, t) Ao++, 
ti - cpe,ltlm.i1 m.mYJIDC TpllTOHa, 1ft> - cnaaoase COCTOSIHmI TpRTOHa, no 

KOTOpHM npOK3BO,D.;llTCH CYMMKPOBaHHe. I 

.AMn.Jmma F B rrpHOJImKeHlnI "aêcrxoro" H,ZU>a 3.HefI 4/ BMeeT B:H;IJ; 

F - -Lje('r~:'? )t?(C-- S;Je-'Pu?j·.í7 (I-~(?- S-». (3.4)
.2T J"" J ~I( I( 

3.n;ecll S;, ~i - nonepe-nraa II npo.n;OJIbHBJI Roop.n;m:IaTH HyRJIOHOB H.,D.;pa 12C,
'r(e~ ~) - np<XPWThHaR: WIiRmm ,D.;JIH pOJJ,D;emUl lI300apH na j -M ~oHe B 
peaznaa N(Jlle, e)«, 1 11 f!. norrepemraa II npo.n;OJIbHaJI KOMIlOHeHTH nepe1I - __ 

naaaoro KMIIyJIbca B JIaOOpaTOpHO:tt CRCTeM8, Çe( c - SI{ ) _ qJyH~ 

llpc::>qJKJJJI ynpyroro paccemnm anep %e 11 t aa Hyl(JIOH8X MmlIeHH. C yqeToM 
epoPMYJlH (3.4) BHpaJlteHlIe (3.3) ltJISI C811eHWI peaxnaa 12C(%e, t ) MOJmO 
IJpe,ltCTaBlITll B BH,lI;e . ~ ..,_ 

(cid) :: 1?"l./ J e'ry~-t'I) oi?d~ I( 

dJJ. Co t' /(J.Jr) 2

12 -1 _ I '/ .....( -f> -) I . I 

IC <,'/ 2:.. L <i 'Ir-lf{i-:- s. )/1 > (f r ~ - ~. ,))( (3.5) 
J"', fi J 

)< fi ('~ - r; ( ?- S-) (-1- r e *( e-'- S-)JI,') .
"fi ~C' I( e I( r' 
~ rrpoc:PMR, BXO.ztKiItH8 B (3.5), BHp~CH 'IIep8S aMIIJIRTY.D:H 

8JIeMeHTapHHX nporteccoa NN ~N/II, NN.... NA (npa STOM y.n;OOHO .]/[CnO,]]1)30BaTII 
ijp800paSOBaIme rapTeHXaysa-lllBapqa)/I5/: 

~.(i-'» '" i... l exp r- t'7i) , (3.6)... ., ;. 

t('. .1 (~N .,. R'/3), hz :: ~N + I<2(G, /'3:Z J !,v /3 , 

~ .. 3r{t'~ ,()0~f) , ~ ~ - 3r2 
( f -f 1J'l'3~), ~ =, r'(í-t-,Q'l'3h.J ) , 

r = ~N r-: "otN'N' ) / J.li r/ll " .J ~N ) , 

...... -....E.. <l'/ r* '" (~':.. $.)/:1'/><7"'; - rre-s.) /i" > (3.7) 
~ ~ J 

d: d~ . + +)~ 3 3 * 1. l )= -' - ('p~'" J7A )( 2. L. ~ Cf ~ (-;) ,I( /.3 x-Jr-Z -.2 .I' 'r "ir (I , -o o{-(' ~=, 
- ~ to __ )t)

( - é ~ -: ~. ) ( ~' - J:i ' 
)I Q'SP -- 

C'_ 0t'
 

c!~ • .J ~.4 + .1A1Y.3, Q, .... r' (1+ ,q2/3 C,) , 

C 2.:> (J ~4 + .R2.) ('.2 ~N ..,. ~ 2.) _ ~ 2
 

~ =-Jfr'(r"I<Y3 C'z)

~(C ~ -( -I- J?2.) 3 

NN NA 

= (,/ ~4 + ~ 2)(.2 ~N+ 1<2)_ ,R2 2 I 'C,a 
0.3:a r f ~+ 1('i'.3C~) ~ a.,? ~N' + #~4 ..,. 3~~ 

t' = ~ / ( ;;'L+ ..1 ~A ) • 

3,lteCIl 6NJJ I oI.N N - nOJIHoe cexeaze H OTHomeHl1le .n;eilCTBl1ITeJrbHOI llaOTH 
aMWm1'y.lUi ynpyroro NN - paCCeJDmJI "anepsn" K MHl/IMoit, ~N 11 ttvA 

napaMeTPH HaRJIOH8 "8JIeMeHTapma" ce'llemrlt A/tI.... /tI/tI l1l N/II..,NA pea.Itnd, 

~ - cpe,IW'.Stf! npO.n;OJI},HaJi nepe,lt8'118 mmyJIbca B CHCTeMe nOROJI 3fle. llpm: 
nQ..1lY'leHm1l: Bllp8JteHd (3.6), (3.7) npe,1OIOJfBl'aJIOCIl, 'IITO npOCTPaRO'l'BeHHaJi 

'IIaCTIl BOJlHOma ~ H,Itep ~e H t m4eeT lPB.RTopl1lS0l3éUilIWl BlJ,lt
!P=~ (:TR'l.J~'I( (:lj(~(_r:-2. /.2I?2) r,lte 11 2 _,Q} _ ,..t.

01.- ~ - r- -., (;' N.J ~_ 

napaMeTp Rt B3HT paBHHM nOJIYcYMMe 8JIe1tpOMaI'HRTHHX pa:ztHYCOB a,nep ~tle 
B t /16/. 

H30TonnecRd BecoBOA MHOD'l'eJI!l ctJ B cf>oPMYJIaX (3.7) paaea I AJ1fI 
po~eHlJJ{ A - Bso6apH sa ~TOHe R 1/3 - ~ pOJl,IteHml na H8ATPOHe. 

BOJIHOBWI ~ H,D;pa 2C TaIClte OpaJIaCIl B cf>aRTopnSOBaHHOM mute: 

/!P{"';, íi, ... ~)/2 =;!f .POJ) . 
O,lOiO'llaCTlflIHaH nJIOTHOCT:& I(r) OPaJIaC:& B cf>opMe, COOTBeTCTBYJIItefl 060JIO
'118'q}{oA MO,lteJm: .f("). rA f' 8,..2) ~(-r-Z/.Il../) . 

z. t a
llapaMeTP oRA = (Nc >-.z BH6xp8JIC.fl TaR, llTOOH Cpe,ItH8KBMPaT1AHldl 
8JIéKTPOMarHRTmdt ;rt{fC COBDBJtBJI C 8KCnepKMeHTaJIbHI:lM SHa'll8HHeM 

<IJc > = 2,38 fJilI7 • 
Ilpa yxasamna BHIIle :npe,IUIOJIozemmx OOJI!lmaJi llaCTIl miTe:rpaJIOB B 

epopMYJIaX (3.41 (3.5) BlABCJUIeTC.fI aHaJmTRtIeCKH R oaoasarezsaoa mpalte-
HRe ,1tJIJI .InJIIxl)ep8~HorO ceseaaa cI~..e. KMe8T BH,It 

/t:l4'~ j 8 2 ;Z"
{~.{ = :I; t-r-:« clJ J; (rJ~2+~/-z..J((ICo{j<')f(~I~~'l.'f/~~.f), 

-z -2 -- .L. o01'
f(R , ('J t";)~.7I ~ (,P~~nA"1")~~ x (3.8) 

a,,/?zJj r ,J.:J r-o - --:Jl - J
1<. e.xp ( - T / J'{F' d~ t!:.. L Q' q* exa (- ("-r _ t:6"-~) ]f
 

-'IJI ~_, '" P I cal ~
 

J( [JjJ(p;) d;:'* ('I' - L g J2XfJ (_ (~-:.. "..-) 7. I )t "P 
D'''I v_ ~ ~ 

3 ~ 

( I - L 9"* C?)Cf' (_ ( ~-:- ;=) l J1j III 
,a:, t7- ~~.. 

'P 
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.u:wfxI>epeHU;lIaJIóHOe cexeaae oÓpaSOBa.HIDI 6 ++ - lIsoóaplll B peaKIJ;ID! 

p (4Ie, t ) ÓW10 paCC'lJlITaHO HaMlI paaee B paóoTe/6/ • OTHomeHHe ce'lJeHKlf 

~11 Irt::J, Bl:ftIlICJIeHHOe OmmaHHI:lM BIDIIe CIlOCOÓOM, COCTaBJISIeT 0,8 npa 
Po	 = 6,81 faB/c, 'lJTO IlpIDAepHo B~oe MeH1tille HSMepe~oro. 3TO OTHomeHRe 

cJIaÓo SaBlIClIT OT Ha'lJaJIDHOH aHeprHH, T.R. E lIHTepBaJIe RMTIYJIDCOB 

2+6 faB/c ceseaas IlpaKTR'lJeCKlI IlOCTOHHHO.ÓN N 

TaKHM oopasoa, yqeT TOJThRO "KBa3RCEOÓo,IUIOro" MeXaH1I3Ma BOsÓYJK,!te

HRH A - llsoÓapH B ~pe He~OCTaTO'lJeH ~ OIlllCaHHa Ce'tleH~ peaKURH 

I2C(3He , t ) 11 He nOSBonaeT 06~CHlITlt HaÓ~aeM1ll8 B aKCIlepKMeHTe OCo

ÓeHHocTlI llX nOBe~eHRHo 

4	 OCHOBHHE I1TOrn 3KCIIEPl1MEHTA 11 l1X OECYJIf,H,EHl1Eo 

AHaJIlIS R3MepeHHHx HaMlI npn lIMIlYJIDcax OT 4, 40 ~o 18,3 TaBIc ~WP

l]epeHU;HaJIltIlliX ce'tlemrii peaxnan I2C'(~e, t) IlOKaSaJI, 'lJTO npa aasprasx, 

3aMeTHO ÓOJThillHX nopora pO~eHHa 6 - HsoÓap, Ilepesa~a ~ep reJIHH-3 

B TPllTlIH, BW1eTaIDmHX IlO~ HYJIeBHM yrJIOM, ~eT B OCHOBHOM 'tIepes BOSÓYX

~eH,lIe Â - H30Óap E H,IJ;pe-MillueHlI: EKJIa.,1J; "RBaSMYTIPyroH" nepeaapaasn C 

BOSÓ~eHlIeM HR3ROJIe~~HX ~epIlliX ypOBHeH ÓHCTpO n~aeT C pOCTOM 

,aHeprIDi M, Ha'tlllliaH C P = 6,81 faB/c, OH xe npessmaer 20%. Ilpa 11M o 
IlYJI1tCax BHille 10 faB/c saaeren BKJIa,IJ; B cexeaae peaxnza I2C(3rre .. t ) OT 

npo~eccoB C B03Ó~eHlIeM B ~e T~eJIHX Ms06ap C lIS0CIllfHOM 3/2. 
neTaJIDH1llH aHaJIHS a~eRToB WePMR-~BMXeHRH HYKJIOHOB B yrJIepo~e 11 

rJIayÓepoBcRlie paC'lJ8TH, EHnOJIHeHHHe na OCHOBe npe.~OJIOJKeHHH O "KBaSH

CBOÓO,IUIOM" MeX'HJ~Sie EOSÓJT,i<,1J;emm aaooap B anpax, Ilo~TBep~lIJlli C,IJ;eJIa.H
HHH HaMlI paRee 1,2 BHEO~ o TOM, 'lJTO Ka'lJeCTBeHH1lle pa~H'1JHH M~ 
HAepHIDA A - nKKOM 11 A - nHKOM B Ce'lJeHliHX nepesa~H Ha CBOÓO~ 

nporoaax HeJIbSH OÓ'.bHCHlIT:b B paaaax xapTHHli "KBasHcBOÓO,IUlOrO" pOJR,Il;e

HllH asocap B ;wax. K aToMY ae BHBO,n;y n~lI1IIJm B nOCJIe,IJ;Hee BpeMR: 11 aa
TOpll paóo;!I8 , lIsyqaEwllIe nepeaapanzy (4Ie, -t) npa Po = 3,9 faB/c •. 

TaKliM oõpasox, ,nJI.R: oÓ'hffCHeHID! IlpH'1J:HH C,IJ;BHI'a 1'I ymRpeHM HAepHOrO 

6 - IlKKa, a T~e paCXOJR,Il;eHHH ÓOJIee 'lJeM ~oe Mex,IJ;y lISMepeHHHM1'I 11 

Bl:ftIlICJIeHHIDm Ce'lJeHRHMK ::(o o) peaznza I2C(3rre , -t ), .Heoóxo,mm yqeT 

~yrHX MeX8.HlISMOB, aanpaaep, 1IMeDllUOC KOJIJIeKTlIBmm xapaxrep, TeopeTH

xecaaa paspaõorxa MO.IJ;eJIeí1:, YQHTlllBa.IOOtRX T~lIi MeXaRRSMIi, Ha'lJaJ1aCI. B 

noczeznee apena, TaK, Hanp1lM~p, B paóoTel I 9 cnaar anepaoro l:::. - naxa 

oÓ'.bHCHJieTCH aa OCHOBe npe,IUlOJlOJlteHHH oõ OÓpaSOBa.HHH asoanpa yrJIepO,IJ;a 

B peaxu;HH I2C(3rre,t). O,IJ;HaKO, B 3TOfi paÓoTe RrH0pRpyeTCH ~T ymHpe

HHH ~epHoro Â - ,nRKa, 'lJTO MOJIteT nOBJIRHT1t Ha n~eHH1lle B HeH KOJIR

'lJeCTBeHH1lle peSY~TaTlll. B paóoTax 141 paccMaTpllBaeTCH aJIDTep

HaTlIBHl:lH IlO.IJ;XO,IJ;, á IDAeHHO: B03MOXHOCT1t BosÓyJt.n8mm B 

~e~eHH Ko~eRTlIEHHX IlROHH1llX CTeIleHeR 
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ODodo,lJJf SI,Ç11, O,lOlSRO pesynTa'1'll/41noza HaJÇO.ltfITCH JmIII}) B KalleCTBeHHOM 

OOOTDOTOTDDB o 9RcnepRMeHTanbHHMH ,I!;aHHHMR/I , 2 , I 8/ . B paóoTe/21 MIl OT

MOllnOM, lITO Ha6JIlUtaeMlle B peazrtza nepesapH.ItKH (~e, t ) aa H,D;pe oco 

dOWIOOTH SJ,I(epHoro J1 - nmca noxW aa HSBec~HHe aHOMa.1llm B saeproea-. 
nZ01!MOOTH nOJIHllX .:Ã A - celleHlrlt/20 , rne TaK1ite HaÓ.JIJ:UJ;eH C,ItBJIII' ,peSOH8Bc::" 

I noro A - mma R MeH1tmIDJI 3HeprWIM III ero ynmpeHIIIe no cpasaeaan c t1
·nIlII~M B noJIHHX celleHHHX Jr/V -paCCeHHHH. 3TO ,IJ;a8T OCHOBaHHe npe~OJIO
JltJilT}', lITO IlpliN1'IHll c,ltBJIII'a H ynmpeHWI anepaoro A - naxa flVTCJ1 oÓ

mmm ,IJ;JI.H aTRX peasnaã, a pesYJIDTam TeopeTHtleCRHX nOIl1llToJ!2I 06'DHC 

HHTI. aHeprOSaBIIICBMOCT1t celleHIIIH jfA - pacceHHRH MOryT ÓlllT1t HCIlO~30

BaH1ll li ,IJ;JI.H noHliMa.IDfJI ~ o celleHHHX (3rre, t) nepesapanxa aa anpax, 
ABTOplll ÓJIa.I'O;n;apH1ll cOTPy.zumKaM JIaÓopaTopIDI BHCOKRX 3HeprIDi OIDrn 

sa no~epEKy 11 HHTepec K aTEM Hcc~e,IJ;OBaHRmM. MH BHpsxaeM npHSHaTe~

HOCTb sa IlOJIeSH1lle OÓc~eHRa no~eHHHX peSYJI:bTaTOB A.M.~, 

lü.B.fanOHOBY, B.Çj?.llMRTplleBY li 11.A.CaBRHY. EOJIDmyJJ nOMOInD npa BHIlOJI 

HeHIDI aTOR paÓOTlll OKaSaJIK HaM 3.ll.MoTHHa li P.H.IIeTpoBa. 
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I BDIJl 1987 ro,lta. 

. A6neeB B.r. H np.	 P1~7-374 

nepe3apRJ:Uca peJ1JITHBHCTCKHx aaep remm-3 B TpHrOH&I,Ha ymepo,ne
 
c B036Y)l(,Il,eHHeM L\ -H306ap B RApe-MHweHH
 

npe,nCT8BJIeHI>I HHBapH8H'nlbIe AHcjxlJepe~LHble CeqeHHJI peaKllHH nepesapanxa 
lIJlep renaa-S B TpHI'OHhl aa RApax yrnepona, H3MepeHHble noa MaJIblMH (O .$ 0,4°) yrna
MH c norpeuraocrsso a6cOJIlOTHOH 'HOpMHpoBKH OKOJIO 10% npa HMnyJILCax OT 4,4 no 
10,8 r3B/c H ae asnne 20% rrpa 18,3 r3B/c. CeqeHHJI norrpaaneasr aa 3<P«PeKTbl HMnyJILCHO
1'0 paapemeaaa cnexrposserpa. 06HapY)f(eHO, ~o rJIaBHhJi.f BKJIa,n; B ceseaae HCCJIe.ttyeMoH 
peaKInIH ztaer nponecc L\-asoõapaoro B036Y?KAeHHJI RApa-MHWeHH, HMelOmHH npH3HaKH 
KOJ1JIeKTHBHOCTH. K 3TOMY 38KJI1OJeHHIO npHBO,nRT pe3YJILTaTbI cpaaaeaaa nOJIyqeHHhIX 
CeqeHHÜ c ceqeHHRMH P ( 3 He , t) L\ -peaKQHH, a TaIOKe llHaJIH3a 3cPcPeKTOB cPepMH-WJH)f(e
HHJI HyKJIOHOB B RApe H pacseroa CeqeHHÜ du!dO(OO) 06pa30B8HHJI L\-H306ap B peaxua
RX nepesapanxa Ha RApe H CBo60,nHOM npOTOHe. 

Pa60Ta BhmOJIHeHaB Ra60paTOpHH BblCOKHX saepraã OHHM. 

npenpHHT 061.eJumlllOloro IUIcnrryTa lIJlepHWX Hccne.o:OBuuOl• .lly6Hll1987 

Ilepeaon R.H.Bapa6aui 

Ab~eev V.G. et alo Pl-87-374 

Charge-Exchange of Helium-3 Relativistic Nuclei to Tritons 
on Carbon with L\-Isobar Excitation in the Target-Nucleus 

The invariant differential cross sections of a helium-3 to triton charge-exchange reac
tion on carbon nuclei measured at"small (O ~ 0.4°') angles with an absoluta normalization 
ÚDcertainty of about 10~ at momenta from 4.4 GeV/c up to 10.8 GeV/c and no more than 
2Q% at 18~3 Ge V/c are presented. The cross sections are corrected for the spectrometer 
momentum resolution effects. It ia found that a main contribution to the reaction cross 
sectíon is made by the process of L\-isobar excitation of the target-nucleus which has sígns 

of collectivity. This conclusion ia based (i) on the resulta of comparíson of these data with 
those on a p(3He. t) à ++ reaction, (íí) on the ana1ysis of the Fermi-motion effecta and (ili) 
on the calculations of L\-isobar production cross sectíons do/dO(OO) for charge-exchange 
reactions on the nucleus and a free protan. 

The investigation has beerl. performed at the Laboràtory of High Energies, JINR. 
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