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B B e ll e H_ H e 

DaHH8!1 pa6oTa HBn!leTC!I npOllOnlK0HH0M npOBOllHMblX B na6opaTopHH HeATpOH

HOA cjlH3HKH OHHH HCCnellOB8HHA HeATpOHHblX pe30H8HCOB 8TOMHblX !lllep B o6nacTII 

/1-4/ B - --
peAxoaeMenbHhlx sneMeHTOB • KaqeCTBe oqepellHoro o6~el(T8 HCCn0AOB8HHA 

15 6/ 
6MnH B1,16pan1,1 H30T0Il1,J H80llHM8, T8K K8K ll8lK0 B TaKIIX ny6nHK8Ull!IX KaK ' IIM08TC!I 

Mano naHHhlX o napaMeTpax peaoHancoB Nd , A8Hn1,1e JKe o peaonancax q(lTno-

q{lTffhlX H30TOilOB B006me OTCyTCTBylOT. HccneAOB8HH0 Nd npeACTaBnHno T8K)K0 

HHTepec B CB!l3H C HayqeuneM D, a -peaKllHH HS H30TOnax Nd , 
/7/ 

B naweA na6opaTopn11 · • 

npOBOllHBW0MC!I 

3KcnepHMeHT H o6p860TK8 JIBHHbIX 

E1,inn H3MepeHbl KpHBbie nponycKaHH!I H KpHBhle BhlXOll8 y -nyqeA paA~annon-

uoro 38XB8T8 neATpOHOB llll!I o6paauoB H3 8CT8CTB0HHOro H00lll!M8 II o6paauoB, 060-

rameuu1,1x 11aoTonaM11 Nd 142 
, Nd 143 

, Nd 144 
, Nd 145 

, Nd 148 ,Nd 148 , Nd 150 

06paan1,1 61,1n11 npnroTOBneHl,J H3 OKHCH (Nd 2 0 3 ) HnH 830THoirncnoro H00llHM8 

(Nd(N0
3

)
3
). XapaKT0pHCTHKH o6paauoB II THilhl npoBell0HHhlX H3MepeHnil yxa-

aaHhl B Ta6nnue 1. 

B H3MepeHH!IX nponycKSHH!I ncnonb30Banc!I }KHUKOCTHblA ClIHHTHnnnnnoHHblA 

2 /8/ 
.ll8T8KTOP C M8THn6opaTopoM nnomallhlO 800 CM • nono6u1,1_A om1caHHOMY B Pa-

llH8UHOHHbIA 38XB8T 11ayqancg C IlOMOWblO 500-nnTpOBoro CllllHTHnnHUHOHHOrO n·, y -lle

T0KTOpa181. 
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MeTOllbl II3MepeHIIlt II o6pa60TKa llaHHbIX nponycKaHIISI Il0llp06HO OilIICaHbl B 
/1-4/ 

. npellbIAYmIIx pa6oTax • lfaMepeHIISI npOBOJ:lllnHCb Ha 4096-KaHanbHOM BpeMeHHOM 

aHannaaTope (c rnnpnHolt KaHana 1~2 MKCeK). B HacTosrm~lt pa6oTe onpellensrnoch 

TOnbKO peaoHaHCHOe nponycxaHHe AeneHHeM cneKTpa C o6pa3UOM Ha cneKTp OTKpbl

Toro nyqxa. TTpH STOM npOBOJlHnach HOpMHpOBKa cneKTpOB c o6paauoM n OTKpbITOro 

nyqxa no yqaCTKaM, AaneKHM OT pe30HaHCOB, 

Ha puc. 1 npnBeneH npHMep KpHBOlt nponycxaHHH. TTpu BblqucneHHH nponycKaHHH 

yqnTb!BanHCb nonpaBKII Ha ¢o·H. YpoBeHb ¢oHa onpeAennncn no noxaaaHHllM aHannaa-

Topa B o6nacTH peaoHaHCOB 132 SB Co, 330 SB Mn HnH 2900 SB Na . "T.JepHbllt" 

B'peaoaaace ¢nnhTp ua Co, Mn unu Na nocTOSIHHO HSXOJlHnCll B nyqKe B Te-. 

qeaue Ka)Knoro unxna H3MepeHHlt. BpeMeHHOlt XOll ¢oHa uayqancsr c noMomhto Ha6opa 

peaoHaHCHbIX ¢unbTpOB, B ycnOBHllX H3MepeHHlt Nd ¢oH nu6o He aaBHcen oT ape-

MeHII nponeTa. (llnSI o6pa3UOB Manon nnomallH), nu6o HMen 38BHCHMOCTb THila 

N.<l>=a-bt. 

HcnonhaoBaHHbllt MeToll onpeAeneHHSI nponycxaHHll He n?aBonneT onpenenIITb a¢¢ex

THBHoe ceqeHHe noTeHu~anbHoro pacceHHHll, O)lHaKO OH aBTOMaTuqecKII HCKnroqaeT 

BnHHHHe npelt¢a annapaTypbl u He Tpe6yeT MOHHTOpHpoBaHHSI nyqxa. 

HaoTonuqecKaSI.H)l0HTH¢HKaUHll peaoHaHCOB npOH3BOJlHnacb no HanHqHro peao

HaHCOB Ha KpHBblX nponycKaHHH II. pannauHOHHoro aaxBaTa llnH OllHHX H30TOnoB H no 

OTCYTCTBHIO Ha KpIIBblX llnll npyrnx H30TOnOB. B OTJlenbHbIX cnyqanx, KOrlla npH on

HHX I! Tex )1(0 .aaeprHHX peaoHaHCHbl0 nHKH o6Hapy)Kl!BanHCb Ha KpHBblX llnll HeCKOnb

KHX H30TonoB, H30TOnnqecKaH npl!H8lln0)KHOCTb onpellenllnacb cpaBHeHl!eM nnomanelt 

peaoHaHCOB Ha COOTBeTCTByIOmIIx KpHBblX. 

Ha ocHoBe npoBeneHHolt naoTonuqecxolt IIlleHTH¢nxaunn napaMeTpbI peaoHaHCOB 

onpenenllnHCb M0TOJlOM nnomanelt. Tax KaK nm1 iieTHO-qeTHblX H30TOnOB HeilTpOHHbie 

lliHpHHbl f' n MHOrO 6onbrne pannaUHOHHOlt mnpl!Hbl r y H HMeeTCll HHTep¢epeHUHH 

M0)KJlY peaoHaHCHbIM H noTeHUHanbHbIM pacceSIHl!eM, TO HeltTpOHHb!e lliHpHHbl B STHX 
/9/ 

cnyqasrx onpenensrnHCb MeTOllOM, npennO)K0HHbIM CeTOM llnsr OII8HKH BnHSIHHSI 
. -13 

HHTep¢epeHIIHH npHHl!Manocb, qTo nnn Bcex qeTHbIX H30TOnOB Nd a .. 6.10 CM. 

nocxonbKY B o6nacTH Bblllie 1 KSB nccnenyeMbie o6pa3I!bl 6bmH He oqeHb TonCTbIMH 

n u 
O 

S 10), TO npaxTHqecxn nonpaBKH Ha HHTep¢epeHIIBIO 6bmH npeHe6pe)KnMo 

Manbl. B cnyqasrx, KOrlla HHTep¢epeHuHel!: M0JKllY noTeHIIHanhHbIM l! peaoHaHCHbIM 

paccenHneM MO)KHO 6blno aaBeJloMo npeHe6peqb, napaMeTpbI peaoHaHCOB onpeJlenllnHCb 
/10/ 

Ha 3BM no nporpaMMe c ncnonhaoBaHneM rpa¢nxon lOaa· • 

4 

HaMepeHBSI KpHBbIX pannaUHOHHoro 38XBaTa HeilTpOHOB noaBonsrtoT nonyqHTb 

nnomanh peaoHaHca 

:l'.N =Ilt A 
It y 

f'y 

r 
an11 C= A _2 

r 
l: Nit 

Ilty 

OnpeneneHHe noroKa Il npoaonnnocb no Kanu6poaoqab1M uaMepeaHsrM c o6paauoM 

Br. 0THOCIITenbHbllt xon noToKa · c aHepruen TI ( E ) 6bm nonyqeH na naMepemlli: 

c 6opHbIMH cqeTqHKaMH. 3Haqeane a¢¢eKTl!BHOCTH Ey nonyqanocb na cpanaeHnsr 

nnomanett peaoHaHCOB Ha KpHBblX BblXO)la y -nyqE)il B pe)KHMe cyMMHpOBaHHH H 
. . /11/ 

B pe)Kl!Me connaneHnl! c yqeToM atteprirn CBHan 11eiiTpo11on B Hnpax Mnrne1rn ( CM. ) • 

Taxasi npouenypa a6conroTHolt xann6ponxn KpHBbIX pannauno1rnoro aaxBaTa o6ecneqn-
ry 1111 

BaeT TOqHOCTb nonyqeHHH Ar- OKOno 15% • EcnH y pe30H8HCa 

--aHaR-axcnepHMeHTanbHyto Bennq11Hy A *• nerKo nonyqHTb aHaqeHHe 

r << r . ro y D 

f' y ; Llnsr 

sToro nocTaToqao BocnonbaoBaTbcll 
A • 

rpa¢11KOM -- OT n U • Llnn peaoHaHCOB, · r o -
y KOTOpbIX i • 1 , TBKJKe MO)KHO onpenenHTb l y , TOnbKO B 3TOM cnyqae npn · 

D y 
onpeneneHHK BS r.paq>HKa aeo6XOAHMO npoBeCTH H0CKOnbKO HTepauult B Bb1q11cneHHH 

4 2 r r · 
(T· = IT>. g {,--- n r H B OU8HKe OlliH6KH y yqecTb OlliH6Ky B 3HaqeHHH 

0 ft + y . 
f' . TTpH STOM Hcnonb30BanHCb r • nonyqeHHble H3 H3MepeHHli nponycKaHHSI. 

ft n r 
B HeKOTOpblX cnyqagx npH onpeileneHIIH A -yl-- Heo6XOAHMO BBOlll!Tb nonpaBKY 

aa perucTpanaro n ' y -neTeKTOpOM pea1>HaHCHO pacceSIHHblX HeilTpOHOB 

ry En rft 
(A--= c- ---A-·-

r Ey r 
/11/ 

rne E ft nonaranoch paBHblM 0, 15% • OneHKa nonpaBKH Ha aaxsaT nocne pe-
/12/ 

aoaaacaoro paccesransr,cornacHo , noKaablsaeT, qTo STa nonpanxa cymecTseaaa 

TOnbKO nm1 anaxopacnono>KeHHbIX no 3HeprnHM peaoeaecoB 42,6 n 55,4 3B, nnll ocTanh

HbIX peaoHaBCOB ero MO)KBO npeHe6peqb. 

PeaynbTBTbI 

napaMeTpbl aeii:TpOBBbIX peaoHaHCOB B30TOilOB neon11Ma npencTaBneBbl B Ta6nH

nax 2 ..8. Hayqenne pacnpeneneanli: npHBeneBHbIX aeliTpOBBbIX rnnpua peaoHaHcoa, pac

nono)KeBHblx na nnaeliBbIX yqacTKax aaBHCHMOCTH qacna peaoaaacoa OT aaepran, nm1 

K8)KJ:lOro B30TOUa B oTnenbHOCTH, a T8K)K0 COBMeCTHO llnSI BCCX qeTBo-qeTHblX nap

TOUOB o6aapy)KnnaeT Bnonae ynonneTBopnTenbaoe cornacne c pacnpenenenneM flopTepa

ToMaca (seposrTeocTb cornacusr no KpHTepBIO KonMoroposa 70 4 80%). Pacnpene-

;\f 
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neane paccTonanil Me)Kny peaoaaacaMH 1I_aTao-1IaTHh!X naoTon~>B Nd cornacyeTcn 

c pacrrpenenenneM Bnraepa n rrpoTHBope'IHT aKcrroaeaunanbHOMy pacnpeneneanro (pnc.2) •. 

ITony'leHHbie naHHble O rrapaMeTpax pe30HaHCOB naIOT B03MOlKHOCTb onpenenHTb 

TaKne cpenane napaMeTpbl KaK D n S
O 

nnn- KalKnoro naoTona. Cpenaee paccTonane 

MelKllY peaonaacaMn D naxonnnocb no HaKnony nnaeilaoro yqacTKa rpaqinKa aaan

cnMocTn 'IHCna peaonaHCOB OT aaeprHH aellTpOHOB. ITorpe.InHOCTH B 3Ha1Iemrnx 0 

nnn 1IaTHhIX naoTonoB BhI'lncneabI a npennonolKeHHH anraepoBcKoro pacnpeneneHHSI 

paCCTOS!Hllil Me1Kny ypoBHS!MH 

(t,,.D=Dv' 
4 - rr 

rr 
1 

.;r: 
0, 5 D 

) ' 
,/n 

a nnn He'laTHblx naoTonon - B npe.r:mono)l{eHHH aKcnoHeHunanbHoro pacnpeneneHnn 
·D . 

( fl,,_ D = -- ) . ITony,1eHHbie 3Ha'!eHHS! D H s O npencTaBneHbl B TA6nnue 9. 
~ . ~ 

TaM )Ke yKaaaHbI nan6onee BeponTHble anaqennn cpennero paccTonnnn 

D* = V -"- i 
4 

l = I 

D2 
l 

/ !3/ . 
( CM. ) • CnnOBbJe qiyHKUHH 'laTHbIX 1!30TOIIOB onpenennnHCb MeTOllOM nan6onhmero 

/13/ 
rrpaBllOIIOD.06ll!I • B Bbl'IHCII0Hl!SlX IIpllHHManHCb BO BHl!MaHHe pea_oHaHCbI, pacnono-

)KeHHbie Ha IIHHeilHbIX y'laCTKax 3aBHCHMOCTII 'IHCna peaoHaHCOB OT aneprnn, rne 

nponycK ypoaaell HeaH;'ll!TeneH. 
/6/ 

ITocKOilbKY. 06bl'IHO. npl!H!lTO 
!. ro rrpHBOllllTb 3Ha'!eHH!l CHilOBblX <tYHKUHil; Bbl'll!CneH

HbJe KaK s = n ( llil!l He'laTHbIX !lllep s = 
o t,,_ E o 

!. g ro 
___ n_ ) , TO a Ta6mu1e 9 

t,,_ E 
npnaeneHbI TaK1Ke aaa'leHnn, nony'leHHbJe aTIIM cnoco6oM , npn aTOM omn6Ka B S 

2 3 o 
Bbl'IHCneaa KaK 6. s = v ' s 161 

o n o • 

(nnn 

•a Ta6nnue 9 npnBeneHbI n cpenane aHa'leHnn pannaunoHHoil mnpl!HbI r 
144 y 

Nd r y nony'leno TOilbKo nnH oJIHoro peaoHaHca). ilmi npnaeneHHbIX 

3Ha'!eHnil r y yKaaaHbI 15% omn6Kn, o6ycnoaneaHble TaKoil HeonpeneneHHOCTbIO 

KanH6poBKH noTOKa HeilTpOHOB n aqiqieKTllBHOCTH neTeKTOpa • 

. O6cy)Kl!eHHe pe3yJibTBT0B 

l130TOilbl aeonuMa pacnonolKeHbl. B6IlH3ll aaMKHyToil aeilTpOHHOil o6onO'IKH ( TaK 

Nd 142 HMeeT 82 neilTpoaa)' H 8TO, ecTeCTBeHHo, CK83bIBaeTCSl Ha HX CBOilCTBax. 

Ha pllc. 3 IIOKa3aHa OaBHCHMOCTb IIIlOTHOCTll ypoaaeil ll30TOIIOB Nd oT auep-

rnn B036Y>KlleHH!l COCTaBaoro !lllpa. B Ka'JeCTBe aaeprnn B036y)l{ll0HHS! npHHHManacb 

aenn'll!Ha 

6 

I 
J 
i 

I 
I 
I 

J ! 

U = E _; 6 -6 , 
. n P 

rD.e E -aaeprH!I CB!l3H aellTpoHa, 6 ~aHeprHB crrapHBaHH!I aellTpOBOB BIIH rrpoTo-
/14/ . . 

HOB . 

B MOD.enn aeaaBBCHMblX '!aCTHU nnOTBOCTb ypOBHell nnpa C naHHOil aHeprneil 

B036y)KJ:leHHS! u . H MOMeHTOM KOIIH'leCTBa llBH>KeHHS! J HMeeT BHll 
1 

2 J + 1 1/2 
(J+-)2 

2 
I· p (U, J ) -

1/ 4 
exp{2(aU) - ( 1) - U s/ 4 3 2 u 

2· 

24 v 2 a u 

EcnH napaMeTp a 6bln 6bl OllHHaKOB nnn acex 'JaTHblX H30TOIIOB, TO D.II!I HHX nnoT-

HOCTb ypoaaell HMena 6b! BHll 

P (U) Const 
exp (2 v a U) 

~ 
( 2) 

Ha puc. 3 cnnomHb!Mll KpllBbIMH no,Ka3aHa aaBHCHMOCTb nnOTHOCTH ypoaHeil OT 

U, BbJ'!ncneaaan no ypariaeHHIO (2) nnn a =14 11 20 Maa-l (aopMnpoBKa cnenaaa 

no Nd i 48 n Nd 150 ). ., 

Ha pncyHKa BUD.HO, 'ITO Ha6n10naeMbie nnoTHOCTH 311a'IHTenbHO OTIIll'IBIOTCSl OT 

38BHCHMOCTB, JiaBaeMoil yp. ( 2), a BM8HHO, no Mepe yM8Hbill8HHS! '!Hcna aeliTpOHOB 

n npn6nBlK8HHSl K 38MKHYTOll o6onO'IK8 IIIIOTHOCTb VDOBBeil nanaeT. ITnnArAn. ~TO 

2 2/3 U 
u • 0,0888 at A , rne t = ,j -- -TepMonnnaMn'lecKan TeMnepaTypa nnpa 

/ 15/ . a _ 
( CM. ) ' MO)l{f!O Bbl'lllCIIHTb napaMeTp a H3 ypaBHeHHSl ( 1). ynoaneTBOpSl!Oilll!H 

aKcnepnMeHTanbHOMY 3H8'1eBHIO IIIIOTHOCTH ypoBHell. ITony'l8HHbl8 3Ba'l8HH!l napaMeTpa 

a npeJICTllBll8Hbl B Ta6nnue 10, yM8Bbill8HH8 a C npn6nHlK8HBeM K 38MKHyToll: 

o6onO'IK8 xopomo cornacyeTCSl C 1!3B0C:TllblMII IWHHb!Mll II SIBn!leTC!l eme O.QBIIM non

TB8p1KneaneM BIIIISIHHS! 06onO'l8'1BblX aqiqieKTOB Ha CB08CTB8 nnep (cM.pnc. 4). 

HaoTOIIbl aeoD.nMa l!HTepeCHbl TaK>Ke .TeM, 'ITO OHH pacnonOlK0Bbl B palloae MaKCll
/16/ 

MyMa CHIIOBOff qiyHKUIIH, npencK83bJBaeMoro onTil'IeCKOll: MOLt81IblO • Hall:neHHbie 

HBMII 3ll8'18Hll!l s 0 xopomo aornacyIOTCS! C H3BeCTHb!MII aKcnepnMeHTBIIbHb!MH 

naHHbIMH nnn npyrnx nnep B 8T011 o6naCTII 8TOMHblX aecoB H c npeJICK838Hl!SlMII 

OIITH'!eCKOil Monenn. OnaaKO a o6nacTH 

C 8KCnep11MeHTanbBbIMII 3Ha'leHl!SIMH s 
0 

7 

A >"155 onTH'leCKa!l Monenb ae cornacyeTCH 
/4,6/ 

~1 



B 3aKnroqegne 0TMeTHM, 'ITO pai:maUH0HHbie mnpHHbI H30T0IT0B Nd 6nH3Kll -. . - . . 

K aaaqeannM pa11uanuonawx mupua coce11anx n11ep. 

ABTOPbI 6naro11apHbl 10.C.H3BIIIlKOMy, npnHIIMaBmeMy yqacT.11e B naqanhH0ll 

CT8llHII 113Mepea11ll, a TaK>Ke Bbipa>KaIOT CB0IO npnaaai:enhnOCTb n.E.n11xenbnepy. 11 

.3.H.lllapanosy aa noM0Wh_· 11 noneanb1e 06cy>K11emrn. 

nnTepaTypa 

I. Ban Hall-n11h·, H.HmiecKy, 3.H.Kap>Kasnna 11 11p. )!(3T4>, :11, 43 ( 1964). 

2. Ban Han-nab, 3.H.Kap>Kas11na, A.E.TTonos 11 11p. H4>, .2, 48 ( 1966). 

3. 3.H.K~p>KaB1111a, A.E.TTonos, l0.C.Has11uxnll .H 11p. H4>, §, 471 ( 1967). 

4. 3.H.Kap>Kasnna, A.E.TTonos, l0.C.Has1111xnn, TTpenpnnT OHHH, P3-3097, lly6Ha 
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Taomn~a 2 

IlapaMeTpbl peaoHaHCOl3 Nd/ 42 
• . 

I 
Ta6mtrta 3 

IlapaM6Tp!l pe30H8HCOB 10 
~ Nd • 

,~~ 
E , ,813 . r nf813 . r:, M3B 

( leli? 2cr: nn 0 . nn E
0
~3B r, M:lB ,r.,uaB ry 1 M:lB 

I. I685,±IO 
1. 55,4,t0~2 20+2 :5,4;t0,5 80,±20 

I8I,±73 4,4.±I,8 -
2. 127,4,t0,4 450,±150 180,±30 32,±5 94£14 

2. 2539,±!4 · !2000,±2000 238,±40 3. 135 ,4.±0,4 31,±5. 5,3.:t-0,9 70±23 

3. 3992,±28 780,±400 l 
.4. 159,0±0,5 1300,±500 600;t60 95;t9 83£13 

I2±6 5 • 179,7±0,5 320,±50 48±7 61,±9 . 
4. 4547+34 8300,±830 I23,±I2 I~ 

6. 187,0±0,6. I600;t500 850±60 124,±8 89±13 
, - I 7. 306;tl" 355±70 41;t8 67±10 

5. 5533,±45. 4550,±600 6I.;t8 1 8. 324.:tl 215±60 24±8 
I 9. 338,±1 260±40 28±5 6 •. 6315,±56 lOOO,±IOOO I3,±I3 I 

IO. 350fI,5 300.±,70 32±8 
7. 9987,±IIO 12000,±3500 120,±35 · II. 401±1,5 520.:f:IOO 52,±IO 

I 

12. 408±1;~- 230±40 23,±4 
!3. 446±2 900;t80 85,±8 73,:tII 
14. 507±2 I0,±2 0,9,±0,2 
IS. 524±2,5 84±16 7,3±1,4 75,±15 
16. 555,±3 35,±7 '3,0±0,6 
17. 576,±3 7Hl4 6,1±1,2 

' 18. 658.±,4 290,±50 2.2,±4 70;tIO • I 

19. 705±1~ 187,±40 14,±3 
20. '775,±5 5UO.:t80 42.±6 76,±II 
21. 806±5 4,±I" 0,28,±0,07 
22. 822,±5 3;i¼.±O, 7 0,?5±0,05 
23. 840_±6 480±70 , 33,±5. 
24. 853,±6 
25. 976.±6 
26. 988,±7 
27. IOIO.:t7 
~8. 10~8.f.7 
29. 1085,±8 
30. II27.f8 
::SI. Il67±8 
32. 1214±9 
33. 1265.±9· 
34. 1310,±IO c,,I 

10 11 



Tac5JIH~a 4 

j 
Ta 6J1111.ta _5 

Nd 144 • Hapmrn•rpbl pe30HaHC0B . Nd 145 
• TiapaMeTpli pe80H8HCOB • 

t 1;,1·, ..,~ 
gr•' M3B 2gr.° _ ry,M3B _ IlII E

0
,3B r, M3B 

1~{2 r., 1 3B r., 0, M3B r Y: :M3B 

f 
nn. E

0
, 3B 

I. 42,6.t0,I 394,±43 I55±I6 47.±5 

I. 374±2 I5±I 790.±52 2. 85·, 7±0,2 7 ,9.±0,9 I, 7,±0,2 

2. 736±4 0,58_±0,05 2I,4±I,8 78±!2 
3. 96 ,0±<J ,2 2,l±0,3 0, 1.3.±0,06 

l 
4. !02,2,±0,2 56,±4 .II,±0;~ · : 

3. !280,±6 ·27,5±1,5 770_±42 5. !03,5.±0,2 !8;5.±2,0 3,6.±0,4 

4. !635±8 4,3±0,3 I06.f8 '150,±80 / 147,3.±0,4 IO,±l. I,65,±0,16 o. 

5. I980.£IO !4.±I,6 315.£36 · 7. 151,7±0,4 7,8.±0,9 I,26_±0,I4 

6. 2784±20 ·4.±1· .76,±19 8. 169,8±0,5 I,2_±0,3 0,18±0,5 

7. _ 3567±24 17±2 285,±34 
9. !89 ;5,±0·,6 21.±2: 3,0.±0,3 
IO. 233,4.±0,8 3,3.±0,5 0,'f3,±0;6 

8. 3760±27 <IO II. 242,5±0,9 34,±3 4, 1,,±0 ,4. 60,±IO 

9. 4985.£40 26,±4 370±57 12. 249 ,4.±0, 9 3,2.±0,6 0,41.:t0,08 

IO. 5200±45 (IO 

J 
13. 259,3.±0,9 56.:t5 7,0.:t0,6 59.:tIO 

II. %97±50 2±1 26±!3 
14. 275,±I' 67±6 8,I±0,7 61_±!0 
15. 307-i-1 29±6 3,3±0,7 

12. 6207,±60 8±2 IOI,±25 -
16. 312.:tI,2 15I.:t15 17.:tl, 7 . 5l.:t8 

13. 6910_±70 43±5 517.£60 17. 319.fl,3 2,8.±0,4 0,32.:t0,4 

14. 7594.£75 3,1.:tI;5 36,±18 !8. 343j:,I,lf 5 ,5.±0,8 0,60,±0,08 

15. 8300±85 · 9,0±2,'f 99_±26 19. 376±1,6 26,±4 2, 7.:t0,4 

16. 96II_±IOO 22,±l~ ~5.:t40 20. 391.:tl, 7 23.±4 2,3.±.0,4 
~l. 399±1, 7 8.:tI 0,8±0,I 

17. 9950_±II5 24±4 240.£40 22. 405±2 336.t58 33,±6 
IS. I0930,±I30 34.£5 325.£48 23. 447.±2 II8±I3 II;l.:tl,2 53.:tI3 

I9. II730_±I50 cs;o) (74) 24. 466.f.2 847.±255 309±51 29,±5 46.±7 

20. 13540,±200 45+8 390+70 '1 25. 488_±2 I98_±I5 I?;9.:tI,4 58_±9 - - 26. 499.f.2 187±57 16, 7±4,5 
27. 507±2 784_tl82 350±35 3I.t3 67.tI0 
28. 518±2 7.±I". 0,6~,±0,08 
29. 543±2 628.±248 265_t30 23.:t3- 55.:tI2 
30. 570±3 570.£55 48.£5 67.±IO 
31. 590_±:5 4,I.£0,6 o,34.±0',05 
32. 607±3 2,9±0,5 0,24.£0,05 

~l 
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T,aOJIH~a 6 
I~~ 2 r 0 j rr 148 

nn · E 0,3B gr .,,M3B g D r_Y' M3B 
l a_pa;JeTpbl pe30H8HCOB Nd 

' 
' 

33. '641±3 206±41 16±3 62±9 
• 

34. 650±3 24+4 l,9.£0,3 
;·;~r~ 

E 0 ,3B r, M3B r.,, M3B 
0 - rm r.,, M3B r y;M3B 

·35. 661±3 4,I±Ol6 b,32±0,"05 
36. 691±3 '(I7) (I,3) 
37. 699±3 (19) ·(I,4) I. 36!±1 43±7 : 2,3±0 ,4 55±8 

38. 710±4 (I3) (0,98) 
') 625±3 < 2· Le 

39~ 7I9±'f (13) (0,97) 3. 813±3 !200±450 II60±IO0 41±3,5 55±8 

40. 758±4 600.£60 43±5 
Lf • II75.£4 I3500_±IOOO 394±29 

41. 790±4 I,8,±0,3 0,13±0,02 5. I5II±7 3400.£300 87 ,5±7, 7 

42. 831±4 I81,±3I I3,:t2. 6. 1831.±9 !540.±60 36±3;6 

43. 850±4 I450,:t200 99,±14 
. 7. 2049.±II 4200_±400 93±9 

44. 888,±4 <IO 8. 2615±20 25000±2000 490±39 

45. 906,±5 (ISO) (IO) 9. 2880±20 (IO 

46. 9!9±5 (200) (13) IO. 2998±25 3680±360 · 67±6,7 

47. 948±5 233±28 15,:t2 II. 3255±25 2000.±400 35±7 

48. 978,±5 403+51 27.±4 12. 3677±25 21000±2000 345+34 
- I -

49. IOIO±S 620±60 39.±4 13. 4026±30 14000.±1500 220±24 
14. 5104±40 <30 
IS. 5227_±45 (30 
16. 5465,±.50 li900±II00 66,:tl5 
17. 6456£60 (7500) (93) 
rs. 6723±65 (8000) (97) 

"·"' 
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Ta6m1~a 7 

l •~a6JIH~a 8 
IlapaMeTpU peaoHaHCOB NdlU • 

:ia:pa:,:a·rpbl pe30H8HCOB . Nd 150 
• 

le1~ r D,MaB r 0
, M:3B r ,M:3B nn E 

0
;:3B 

D Y· • I ~ ;!~ :~ rn, M3B r 0 
M3B r y, M3B 11Il E 

0
,3B r, M3B n• 

11 I. I55,t0,5 !610±240 I29±I9 IOO.tI5 
2. 288.±I 2600±200 I53,±I2 96.fl4 I. 78,9±0,I 127±20 .15, 1±1,6 l, 7±0,2 115.±20 
3. 399±1,5 410±30 20;5.±I,5 65±10 2. 314±1' 420.±20 23, 7.±I,4 66±IO 
4. 717±2 2000fIOO 75;rft .. 74±II 3. 487±2 II30±IOO 5I,±5 7L~±II 

. '5. 876±3 I99.t36 6,?.±I,2 4. 774±3 560±40 20±1,4· 8L!-±I3 
6. 1060,±5 2350.tI50 72±5. 5. I035.t5 1600.tI40 50±£~,4 82+12 
7. . !!83±6 2700.±200 79±6 148,±24 6. I340±6 588.±80 I6±2 
8. 1355±6 1680.iIIO 46±3 7. 1476±7 I830±Li0 47;6±3,4 
9. 1544±7 3590.:f:150 91£4 8. 172¼-±8 2000±200 48.±5 

IO. ISIS± <'.IO . 9. 1784±9 1360±160 32±4 
II. 2I95.:f:I2 8400±700 179,±15 IO. 187!±9 162.±71 3,7.±1,6 
12. 2403.fI3 3900±300 80,±6 II •. 2550±14 1770±190 35±4 
I3. 2546±14 2400±300 48.±6 I2. 2750±16 IOOOO_±IOOO 190±19 
14. 2594±20 7900f800 155±16 13. 2870±17 2900±300 54,±6 rs. 2795±20 I400.f500 26,±9. I4. 3195±20 440±330 8±6 
16. 3010,±25 2000,±500 36±9 15. 3521±25 5500_±550 93±9 
I7. 3525±25 <rs ' 16. 5843_±30 6500.±~00 105.tIO I 

IS. 3688,±25 (IO. 
I9. 3950,±30 (IO 
20. 4I2I,±30 !3000,±IOOO 203,±16 
2I. 43I8±3I 6500±650 99±10 
2.2. 4463±33 2400±600 36,±9 
23. 4704_±36 6700,:tIOOO 98,:tIS 
24. 5377±44 (4400) (60) 
25. 6342±56 <30 
26. 7172±70 13000±~000 !53,±24 
2.7. 7485±75 . (7400) (85) 
28. · 7819,±80 !'7000,±2000 I92±23 
29. 8781,±90 28000±3000 300±32· 
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~, 
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fa6Jim.,1a 9 
. I raoimua IO 

C_pa,J,HHe rrepa:.1e.rpLi I130T0II0B Nd .• 

) H;q3o Cmrn 
2 P ua6n. • I P ( J • " ) 0 - q:rc.'IO so HaJHlOJiee I r. ;;~\? ,,,, I 

iJ30TOII E pe303DHCOB IIpaB,ll;OIIO- S • __ n_ rrn Mllill8Hb ED M3B s,,MsB sn, M3B u,M3B rn-3 M- -I a, M:rn- (7 MBKC I - I ;'\JUI onpe;;a- 0 SB D• 3B ,ll;OOHoe o ~E , . 3B 
3B Jiamrn s 

0 
' ' x rn-4 x rn-4 

ry,M3B 

I. Ndlu 0 6,10 1,30 4,77 Z,98.±0,62 I7 ,3.:t0,5 ,,,69 
Nd 142 6300 6 I000,±250 670 r'o+I,2 

'-0,5 0,6.:t0,3 - 2. Nd
143 7/2 7,81 I,38 0,99 5,44 57;t8 17, 7.:t0,1+ 4,89 

NdlO 840 23 38,±6 ·z Ndl44 0 5,97 r,;27 4,67 3,S4.:t0,52 .[[j '..'.j:0' 1, ,;,75 - - 4,3.±1,4 76,±II ;, . 
NdlH 

7000 14 4 5+3,I 4. Nd us '?/2 7,5b. I,27 u,::ll 5,,,J 105_±17 I9,l.:t0 , 1+ 5,G 520,±70 540 4,8.±2,0 78+12 ! '-I,8 - .5. Ndl4S 0 S,I4 1,.:.:7 3,84 6,46±0,90 ;;:3, ,j.:.tO ,S ·!r,:]2 Nd145 
IOOQ 50 19,±3 - - 3,0±0,7 

,.. 
Nd

148 0 ,,,91+ 1,27 5,,:4 W.:tI 25,\:t0,5 it,90 58,±8 C, 

Nd 146 
4000 13 3I0±43 1J. 6+3,2 7. Nd ISO (J if ,C:1 1,27 .5,SI c,7±C,7 25, 9.±U ,5 '+,90 290 

·' -I,6 4,5.±I,9 55,±8 
Nd 

148 
4500 23 200,±21 198 :s s+!,Z 

' -.L,J. 3,6.:tI,I 96,±Ilf 
Nd ISO 4000 16 230,±28 255 I g+I,1 

'-0,6 2,0.±0 ,8 84,±12 
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