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P3 - 12756 
Bo KHM TxaHb, BT~PHH B.A., KopeHeo A., nonoe ~.n., CT3MnHHbCKH M. 

YcpeAHeHH~e no peaoHaHcaM ce4eHHR peaK~HH (n,a). 
II .HccneAOBaHHe cpeAHHX ce4eHHH peaK~HH 147 Sm(n,a) 144Nd 

H 123Te(n,a)120Sn MeTOAOM epeMeHH nponeTa 

AflR nOily4eHHR CPeAHHX xapaKTepHCTHK a-pacnaAa KOMnayHA-COCTOA
HHH MeTOAOM BpeMeHH nponeTa Ha HMny!lbCHOM peaKTOee 116P-30 H3MepeH~ 
cpeAHHe nap~HailbH~e ce4eHHR peaK~HH 147Sm ·(n,a) .44Nd H l23Te (n,a) 120sn 
B o6naCTH 3HeprHH HeHTPOHOB AO 10 K38. 

0ony4eHHble Ce4eHHR BnOilHe YAOBileTBOpHTeilbHO OnHC~BaiOTCR pac4eTHOH 
3aBHCHMOCTb~ Ce4eHHA OT 3HeprHH, OCHOBaHHOH Ha npeAnOilO~eHHH CTaTHCTH-
4eCKOH TeOpHH 0 He3aBHCHMOCTH npHBeAeHHOH a -wHpHH~ OT 3HeprHH B036y~
AeHHR KOMnayHA-RApa.AflA 147Sm B HHTepaane 0,5 - 8,5 K38 nony4eHO 
<I'a ! D> J = 16,3·10-8. AnR 12 3Te e HHTepeane 0- 2,5 K3B . 

<I' a 0 > = I 11_:!}/'· 10-6 38. AnR 147Sm o6Hap~eHo YCHileHHe npHBeAeHHOH 
a -wHpHH~ nepeXOAa B nepaoe B036Y~AeHHOe COCTOAHHe no CpaBHeHH~ C ne
pe~OAOM B OCHOBHOe. 0AHaKO BeilH4HHa yCHileHHR HeBeilHKa H COCTaBilReT 

Yat 
< - -2- --> = 1 • 5 ! 0 • 2. 

Ya 
0 

Pa6oTa B~nonHeHa B na6opaTOPHH HeHTPOHHOH ~3HKH OH~H. 

Coo6meHHe 06bellHHeHHOI'O HHCTHTyTB SUlepHbiX HCCnellOBBHHJ!, ny6Ha }979 

Vo Kim Thanh et al. P3 - 12756 
( n ,a ) Reaction Cross Sections Averaged over Resonances. 
I I. Investigation of Average Cross Sections of the 
147Sm(n,a)144Nd and 123Te(n,a)120Sn Reactions Using 
the Time-of-Flight Technique 

Average partial cross sections of the 147Sm(n,a)144Nd and 1~e(n,a)120sn 
reactions were measured by the time-of-flight technique at the 
IBR-30 pulsed reactor in the energy range up to 10 keV in order to 
obtain the average characteristics of compound states alpha-decay. 
The cross sections obtained are satisfactorily described by the ener
gy under assumption of independence of reduced a-width of the com- 8 pound nucleus excitation energy. For 147Sm the value <l',./ D>J =16.3·10 

-6 for the energy range 0.5-8.5 keV, for 123'fe <1 > =111+3/·10 eV in 
ao -

the energy range 0-2.5 keV are obtained. For 147Smmore intense re-
duced a-width of the transition to the first excited state is obser
ved than that to the ground state. The differrence thought not large 

was equal to <r.:/r!/ =1.5±0.2. 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 

. 
Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06J>eJ1BHeHHblil HHCTH'I'J'T' SlJ1epHbiJC IICCOe/lOBBHBJI Jiy6HB 

BBEAEHHE 

06cy~AeHHe pa3nH4H~X MeTOAHK H3MepeHHH cpeAHHX Ce4eHHH 
peaKI.IHH (n, a), OnHCaHH~X B nepBOH 4aCTH HaCTOHUieH pafiOT~ I ll, 
noKaa~eaeT, 4TO MeTOA epeMeHH nponeTa I ·KaK H MeTOA epeMeHH 
aaMeAneHHH/ noaeonHeT nony4aTb 6onee nonHy~ HH¢opMai.IH~ 
o6 3HepreTH4eCKOH aaBHCHMOCTH cpeAHeH a -wHpHH~. OcHOBHoe 
npeHMYllleCTBO 3TOrO MeTOAa B TOM, 4TO OH AaeT B03MO~HOCTb 
OAHOBpeMeHHO H3MepHTb cpeAHHe Ce4eHHH B OTAenbH~X y4aCTKaX 
cpaBHHTenbHO WHpOKoro HHTepeana 3HeprHH HeHTPOHOB. npH 3TOM 
Ce4eHHe AnH BCeX y4aCTKOB HHTepeana HOpMHpyeTCH no OAHOMy 
H3 HH3KOne~aliiHX pe30HaHCOB, napaMeTpbl KOTOporo H3BeCTHbl. 
3TO yMeHbWaeT OWHfiKy H3MepeHHH OTHOC~TenbHOrO XOAa Ce4eHHH 
H HCKn~4aeT B03MO~HOCTb cny4aHHO nponyCTHTb noKanbH~e BapHa
I.IHH Ce4eHHH, 

YCnOBHR 3KCnErHMEHTA H 06PA60TKA PE3YnbTATOB 

HaMepeHHH npoBOAHnHcb no onHcaHHOH paHee 11•21 MeTOAHKe 
Ha HMnynbCHOM peaKTope HoP-30 e pe~HMe 6ycTepa c nHHeHH~M 
yCKOPHTeneM nY3-40. BpeMeHHOe paapeweHHe COCTaBnHnO 48 HC/M. 
napaMeTp~ MHWeHeH H AaHH~e, OTHOCHUIHeCH K ycnOBHHM H3Mepe
HHH, npHBeAeH~ e Ta6n. 1. 

Ta6nHI.Ia 

RAPO- BHA coe- TonliiHHa, 06ora- nn0111aAb CpeAHHH BpeMH 
-MH- AHHeHHH Mr/cM 2 llleHHe, MHWeHH, MOUIHOCTb H3Mepe-

weHb % CM 2 peaKTOpa,HHH, 4 
KBT 

147Sm Sm203 0,2 95,3 3800 5 190 
123Te Te0 2 +Te 0,53 67 3150 6 200 

3HepreTH4eCKaH KanHfipOBKa a -cneKTpOB OCyUieCTBnHnacb 
no nono~eHHHM MaKCHMyMOB a -nHKOB ypaHOBOrO HCT04HHKa, 
ycTaHoeneHHoro Ha noeepxHOCTH MHWeHH, H no nono~eHH~ nH-
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KOB a -nepeXOAOB lo1CCI1eAyeMoro RApa B lo13BeCTHbiX peaoHaHcax. 
Y4eT ¢oHa npolo13BOAI-1I1CR no aMni11-1TYA~M cneKTpaM nyTeM 
3KCTpanOI1RI..IIo11o1 ero XOAa CO CTOPOHbl Hlo13Kio1X 3Heprl-1~ 121• 3Kcne-
PI-1MeHTai1bHble a -cneKTpbl peaKI..II-11-1 147Sm(n, a) 144 Nd B KI-1Il0-

3IleKTPOHBOI1bTHO~ o6nacTI-1 3Heprl-1~ npi-!BeAeHbl Ha pHc. 1. Ha 
PHC. 2 npeACTaeneHbl a -cneKTPbl peaKLIHH 123 Te(n, a) 120 Sn. 

TaM >Ke AflR cpaBHeHI-!R npHBeAeH cneKTP B peaoHaHce c E 0 = 
= 96 38 

123 
Te. CpeAHHe ce4eHI-1R peaKI..II-11-1 (n, a) HaXOAHI11-1Cb 

npH nOMOUIH Bblpa>KeHI-!R /8/ pa60Tbl /l/: 
k 2 k k k 

Nar <I>(EoP·kgJ"rnra 
<a > = ---- • -------------------- • 

n,af Nj 2rk{<I>(En)dEn 

N"' 

1000o · 

100 

10 

~En 

En 0,25+0,5oB 

Ol:t «o 
I I 

En 1,5+3,3 t<3B 
o:, clo 
t I 

7 8 9 10 

100 120 140 160 180 200 

En 0, 7~ 1,5r<3B 

;I ~I ? 19 ll I E.,. [f'hB] 
100 120 140 160 180 200 

NK 
147g ) 144Nd P1-1c. 1. 3Kcnepi-1MeHTai1bHble a-cneKTpbl peaKI..II-11-1 m(n,a 

B KI-1I103IleKTPOHBOI1bTHO~ 06IlaCTH 3Hepri-1H He~TPOHOB. 
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8 Ka4ecTee onopHbiX Mbl 11cnonb3oeam-1 pe3oHaHcbl E 0= 24, 1 38 
123Te 11 EO= 3,42 38 147 Sm, napaMeTpbl KOTOPbiX 113BeCT
Hbl /2, 3/ . 

3aBI1CI1MOCTb ct>(E0 ) = <1>0 E~0 •9 6blna B3.RTa 113 pa60Tbl 141• 
norpeWHOCTb eeni1411Hbl Ce4eHI1H B OCHOBHOM onpeAen.ReTC.R 
CTaTI1CTI14eCKOH OW116KOH 11 HeT04HOCTb~ onpeAeneHI1.R napaMeT
poe onopHoro pe3oHaHca. norpewHoCTb nap1.111anbHbiX ce4eHI1H, 
KpoMe Toro, BKn~4aeT e ce6.R ow116Ky pa3AeneHH.R a -nepeXOAOB. 

8enH411Hbl <rar I D> J 6blnH nony4eHbl 113 cooTeeTCTBYKllliHX 
nonHbiX 11 napl.IHanbHbiX ce4eHHH np11 noM~I1 Bblpa*eHH.R /2/ 
pa6oTbl 111: 

r ac 
<---> D J 

< an' a f > 2 J <I> (En )dEn 
~En 

2 <r n >(Eb) 
( <I>(E

0 
)A. --- - --- - F(E )dEn 

~En <r>(En) 

8 norpewHoCTb eeni1411Hbl <rar / D>J'noMHMO ynoM.RHyTbiX Bblwe 
3KCnepHMeHTanbHbiX OWI160K Ce4eHI1.R, BKn~4anacb norpeWHOCTb, 
o6ycnoeneHHa.R KoHe4HbiM 4HcnoM pe3oHaHcoe Ha HHTepeane yc
peAHeHI1.R, OTHOCHTenbHa.R eeni14HHa KOTOPOH paeHa 

~ IL f = V 2 / p. f , /1/ 

P.r - 3$$eKTI1BHoe 4Hcno cTeneHeH ceo60Abl pacnpeAeneHI1.R nno-
~qaAH (Na f ) a -nepeXOAa Ha KOHe4HOe COCTO.RHI1e f. 

3~eKTI1BHOe 4Hcno cTeneHeH ceo60Abl An.R cpeAHeH nonHOH 
a -wHpHHbl, KaK HeTPYAHO y6eAHTbC.R /CM. np11n0*eH11e 2 pa6o-

Tbl /1/ /: I};}; g271}; Pf f 12 
1 r J 71 J f • 121 

IL t - gs- P.o ' 
}; }; g 311 }; P; r 

J71 J f L' 

rAe llo- 3Ha4eHI1e /Lf An.R nepeXOAa B OCHOBHOe COCTO.RHHe 
A04epHero .RApa. 

nony4eHHble HaMH AaHHble An.R 147Sm npHBeAeHbl B Ta6n. 2, 
An.R 123 Te - B Ta6n. 3. 0co6eHHOCTb nocneAHeH peaKl.ll-111 B TOM, 
4TO, nOCKOnbKy paCCTO.RHI1e Me*AY OCHOBHbiM 11 nepBbiM B036Y*AeH
HbiM COCTO.RHI1.RMI1 Beni1KO /1,2 M38/, TO a-nepeXOAbl Ha B03-
6Y*AeHHble COCTO.RHI1.R nOAaBneHbl npi1MepHO B CTO pa3, 11 nonHa.R 
a -W11PHHa 3TOH peaKL11111 eCTb, $aKTI14eCK11, napl.IHanbHa.R WHPI1Ha 
a -nepeXOAa B OCHOBHOe COCTO.RHI1e. 

3Ha4eHI1e < rat / D> J np11 En = 30 K38, npi1BeAeHHoe e 
Ta6n. 2 e cKo6Kax, 6blno HaMI1 cKoppeKTI1poeaHo, eo-nepeblx, 
C y4eTOM H3MeHeHH.R npOHI1l.laeMOCTI1 KynOHOBCKOro 6apbepa 3a 
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~ 

Ta6mt~a 3 

~En < an,ao > <I ao / D>J <lao > 

K3B 1-Lo Na -6 10-8 10-6 3B 0 10 6apH 

0-0,62* 6 1 ,8_:!:0 ,9 7,5_:!:4,5 

0,5-1,25 22 150_:!:50 80+30 3, 1::_ 1 • 5 13+6 

1,25-2,5 40 65::_20 40_:!:15 3, 5,:!:1 ,5 14+6 

2,5-5 80 <70 < 45 < 7 < 30 

5-10 165 < 45 < 30 < 8 <35 

10-20 330 <60 < 30 <14 <60 

* no A a HHbiM pa60Tbl /2 / . 

e4eT K~HeTH4eeK~ 3HeprHH 3aXBaTb1BaeMoro He~TpOHa, eoeTa
BHBWero 10%, H, BO-BTOPbiX, e y4eTOM BKnaAa P-He~TPOHOB, 
4TO yMeHbWaeT BenH4HHY (la / 0) Ha /33_:!:11/%. 3aMeT~M, 4TO 
HeonpeAeneHHOeTb 3TOrO BKnaAa eBR3aHa e eHnbHbiM pa3n~4HeM 
BenH4~H P -eonHOBO~ He~TpOHHOH e~nOBO~ <I>YHK~HH, nony4eHHbiX 
pa3HbiM~ aeTopaM~ /eM., Hanp,, ~. 10/ I. 

B noeneAHe~ KOnOHKe Ta6n. 2 AaHbl OTHOWeH~R np~BeAeHHbiX 
a -w~pHH /eM. /6/ ~ /8/ a pa6oTe 111! : · 

2 
<ya1 > Na1 

< 2 > Ya
0 

Nao 

g ~ p 3,0 
/3/ 

2 2 
g 3(P1,1+P3,1 +P5,1)+g4 (P3,1 + P5,1) 

OcTaHOBHMeR HeeKonbKO nOAPo6Hee Ha norpewHOeT~ een~4~Hbl 

OTHOWeHHR. laK *8 KaK H norpewHOCTb epeAHHX a-wHpHH, OHa, 
OOMHMO OIU~fiOK 31<enepHMeHTallbHOrO onpeAeneHHR N a r, BKn104aeT 
B ee6R norpeWHOeTb, eBA3aHHYIO e KOHe4HbiM 4HenoM pe30HaHeOB, 
HO nOCKOnbKy 3Ta aen~4HHa eeTb OTHOWeHHe ABYX cny4a~HbiX 
Ben~4~H, $nyKTYHPYIIIiiiHX no 3aKOHy X 2 , TO $nyi<Tya~~~ Ben~-
4HH OTHOWeH~R OnHebiBaiOTeR pacnpeAeneH~eM <I>Hwepa ~n~ v 2 

/eM.~/ /, AHenepC~R KOTOporo onpeAenReTeR Bblpa*eH~eM 

2~t~ <~tt +~to - 2) 
D = --- ---- ::2-- ----- . I 4 I 

1-L 1 •Jlo 111 <ll o - 2) <~to - 4) 

noeKonbKy T04Hoe onpeAeneH~e norpewHoeT~ enomHoro paenpe
AeneH~R, BKnl04aiO~ero e ee6R KaK v 2 • TaK ~ HopManbHOe pae-

8 

• 

npeAeneH~e 3Kenep~MeHTanbHO ~3MepReMo~ nno~aA~ a -n~Ka, 
eeebMa 3aTPYAH~TenbHO, B nepBOM np~finHmeH~~ e4~TaeM, 
4TO norpeWHOeTb een~4~Hbl OTHOW8H~R onpeAenReTeR BblpameH~eM 

2 
~OTH = V ~3KC + .D 

1-L 1'ilo /5/ 

noM~MO eKa3aHHOro, eneAyeT ~MeTb B B~AY, 4TO Mbl npeHe6pera
n~ norpeWHOeTbiO, BHOeHMO~ $nyKTya~~RM~ H8~TPOHHO~ W~p~Hbl, 

noeKonbKy B ~eeneAY8MOM A~ana30He 3Hepr~~ He~TPOHOB 
<10 > » <fy >· 

OoCY~AEHHE PE3YnbTATOB 

no AaHHbiM 0 nonHbiX a-w~p~Hax 147Sm.RenRIO~~MeR Ha~6onee 
T04HbiM~, HaM~ 6brna npoeepeHa enpaBeAJl~BoeTb r~noTe3bl 

o noeTORHeTBe epeAHe~ a -w~p~Hbl eo seeM ~eeneAoBaHHOM A~ana-
30He 3Hepr~~. noArOHKa no KP~Tep~IO x 2 Aana x 2 . = 7, 46 no mm 

r 
weeT~ T04KaM np~ 

far 

at -8 
< - -0- ->J = 16 ·10 , 4TO AJlR r~nOT83bl 0 no-

eTORHeTBe <-0- - >J AOeTOBepHO Ha 60%. Ka4eeTBO noArOHK~ AS-

MOHeTp~pyeT p~e. 3 /TpeyronbH~K~ ~ ennowHaR n~H~R/. KaK 
MOmHO B~A8Tb ~3 Ta6n.2,3 ~ p~e. 3, AaHHble 0 nap~~anbHbiX 
a -w~p~Hax 147sm ~ 123Te He npoT~eope4aT eAenaHHOMy 
BbiWe BbiBOAY o noeTORHeTBe een~4~H <Ia I D> . 

B ~enoM pe3ynbTaTbl, nony4eHHble AJlR o6o~x RASP, e eoeo
KynHoeTH e AaHHbiM~ no nonHbiM a -w~-tp~HaM APYr~x RAep B OT
AenbHbiX pe3oHaHeax / ll/, nOATBepmAaiOT 3aKni048HHe 06 OTCyT
eTBHH a-KnaeTepHbiX ypoBHe~ e ManbiMH WHP~HaM~. 3TO 03Ha4a-
8T, 4TO een~ a-KnacTepHble ypOBH~ noeepXHOCTHOH HnH 06DeM
HOH np~-tpOAbl H ey~eeTBYIOT B KOMnayHA-RAPS, TO OHH e~-tnbHO 
11 pa3Ma3aHb1 11 no ero ypOBHRM /12/, 

8 noeneAHSH KOnOHKe Ta6n. 2 npHBOARTCR OTHOW8HHR np~-tee-
A8HHbiX a -w~pHH 147Sm AJlR nepeXOAOB B nepeoe B036ymA8HHOe 
H OeHOBH08 eoeTORHHR A048pHero RApa. MomHO B~A8Tb, 4TO 
XOTR norpeWHOeTH B8nH4~H OTHOW8HHR B OTAenbHbiX HHTepeanax 
BenHK~, BCR COBOKynHOeTb AaHHbiX yKa3b1BaeT Ha B03MOmH08 
OTn~4~8 3TOrO OTHOW8HHR OT eA~HH~bl, 4TO cornaeyeTCR e Ka-
48eTB8HHbiM npeAeKa3aHHeM nonyM~KpOeKOnH48CKOH T80pHH RA
pa 1131 06 yc~neHHH a -nepeXOAOB Ha OAHO$OHOHH08 COeTORHHe 
4eTH0-48THbiX RASP no epaBHeHHIO e a-nepeXOAaMH Ha OCHOBHOe. 
0AHaKo,KaK MOmHO B~A8Tb, een~-t TaKOe yc~neH~-te H ey~eeTByeT, 
TO OHO HeBenHKO, H, no-BHA~MOMy, He npeBbiWaeT ABYKpaTHOH 
een~-t4HHbl. 

9 
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P11c. 3. YcpeAHeHHbce ce4eHI1R peaKL11111 147Srn(n,a) 144
Nd 

6 3a611CI1MOCTI1 OT 3Heprl111 Hei1TpOH06. nony4eHHble 6 AaHHO~ 
pa6oTe nOJlHble Ce4eHI1R noKa3aHbl TeMHbiMI1 Tpeyr011bHI1KaMI1. 
TeMHble K6aApaTI1KI1 11 Kpym04KI1 - COOT6eTCT6eHHO nap1.111a11bHble 
ce4eHI1R a 0 11 a 1-nepeXOA06. AHanori14Hble C6eTJlble o6o3Ha4e
HI1R - cooT6eTCT6YIOllll1e AaHHble pa60Tbl n ! . C6eT11biM poM6oM 
noKa3aHo non Hoe ce4eHI1e, nony4eHHoe 6 pa6oTe .1! / . CnnowHo~ 
1111HI1e~ noKa3aHa TeopeTI14ecKaR 3a611CI1MOCTb nonHoro ce4eHI1R 
OT 3Heprl111, COOT6eTCT6YIOlllaR MI1HI1MYMY x 2 · nyHKT11pHaR Kpl16aR -
pac4eT no AaHHbiM pa60Tbl t9/ (S 1 S 0,1 · 10-4 ), WTPI1XnyHKTI1pHaR -
no AaHHbiM pa6oTbl 1101(8 1 = 0,58 · 10- 4 ). 

3AKID04EH~E 

AaHHble 113MepeHI1~ 6MecTe c 3KCnepi1MeHTaMI1, npo6eAeHHbiMI1 
Ha CKaHA11e60M ~1111bTpe n; 11 He~TpOHaX C 3Heprl1e~ 30 K3B 
113 peaKL11111 7Li(p, n) 7 Be .1! / , R611RIOTCR Ha4a110M H060ro 3Tana 
6 11CC11eA06aHI1RX peaKL11111 (n,a ). 0HI1 n036011111111 Ha A6a nOPRAKa 
paCWI1PI1Tb A11ana30H 3Heprl111 He~TpOH06 - OT COTeH 3B AO 
AeCRTK06 K3B. TaKI1M o6pa30M, noR61111aCb 603MOmHOCTb cy-
l!leCT6eHHO y6e1111411Tb T04HOCTb onpeAe11eHI1R cpeAH11X a-W11PI1H 
11 11CC11eA06aTb 11X 3HepreTI14eCKyiO 3a611CI1MOCTb. 

To4HOCTb, AOCTI1rHyTaR 6 AaHHbiX 113MepeHI1RX AJ1R 6onbWI1H
CT6a 11CCJleA06aHHbiX 11HTep6aJl06, KaK A11R 147 Srn, TaK 11 AJlR 
123Te, npi1MepHO 6 A6a pa3a xyme, 4eM npeAeJlbHO AOCTI1mi1MaR 
T04HOCTb MeTOAa, OOYC1106JleHHaR KOHe4HbiM 411C110M pe30HaHC06. 

10 

• 

AanbHe~wl1e 11ccneAo6aHI1R cpeAHI1x ce4eHI1~ Tpe6yiOT He 
TOJlbKO y6e11114eHI1R CTaTI1CTI14eCKO~ T04HOCTI1 11 3HepreTI14eCKOrO 
pa3peweHI1R, OC06eHHO np11 60JlbW11X 3Hepri1RX, HO 11 AaJlbHe~

wero pacw11peH11R 11CC11eAyeMoro 11HTep6ana 3Heprl1~ He~TPOH06. 
B TO me 6peMR y6e11114eHI1e T04HOCTI1 nony4aeMbiX a-wl1pi1H C6b1We 
20 % Tpe6yeT 6o11ee T04Hb1X AaHHbiX 0 P -6011H060~ He~TPOHHO~ 
Cl111060~ ~YHKLI1111. 61111ma~we~ nepcneKTI160~ 6 3TI1X 11CC11eA06a
HI1RX, KPOMe TOro, R611ReTCR paCWI1peHI1e Kpyra 113y4aeMbiX 
RAep /TeM 6011ee, 4TO MeTOAI14eCK11e 603MOmHOCTI1 AJ1R 3Toro 
yme C03AaHbl/. no3TOMY OCo6eHHO 11HTepeCHbiM npeACTa611ReTCR 
npOA011meHI1e 11CC11eA06aHI1~ Ha 6011ee MOlllHOM peaKTOpe. 

B 3aK11104eHI1e a6TOPbl C411TaiOT C60I1M npi1RTHbiM AOnroM 6bl
pa311Tb 6naroAaPHOCTb T.C.36apo6o~, 113rOT06116We~ MI1WeHI1 
60JlbWO~ n110lllaAI1, foc~OHAY CTa61111bHbiX 1130TOn06, npeAOCTa-
611 6WeMy pa3AeneHHble 1130TOnbl 147 Srn 11 123 Te c 6blcoKo~ 
cTeneHbiO o6orallleHI1R, K.Aonel.IKOMy 11 K.HeA6eAIOKY 3a noMOlllb 
6 npo6eAeHI111 113MepeHI1~, a TaKme B.~ .~ypMaHy 3a nnoAOT60pHble 
A11CKYCCI111. 
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