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A H H o T a u H !I 

l--fay<IeH a -cneKTp .tmcnpoaHeBb!X H30TOIIOB, nonyqeHHblX IlpH rny60KOM OTIUenneHHH 

Ta npoToHaMH c :,ueprHeil 660 M:,a. HaMepeHH!I _npoHaao.nHnHcb npH noMOlllH 

MeTpa C nonynpoBO,llHHKOBblM .neTeKTOpOM. 

a-cneKTpo-

nonyqeHHbie _peayllbTBTbl 11pHB8.ll8Hbl B cne.nyIOUleil Ta6nHue: 

HaMepeHHbiil KHH0TH'l0CK8!1 0THOCHT0JlbH8!1 napuH8JlbHblH nepHO.ll 

H.npo llOJlHblil nepHo.n 9HeprH!I . a - :,ueprH!I a - nonypacna.na 

nonypacna.na 'l8CTHU 1.JBCTJ.fTT T 

Ea, M:,a ~- -a 
T 

E Tb 149 

Dy 
151 

( 17,7:!:,_0,5) MHH 4,051 :!:_0,006 1,0256:!:_0,0004 (5,6:!:_50%) qac 

Dy 
152 

( ~,37:!:_0,02) qac 3,608:!:,_0,006 0,9135:!:_0,0005 (0,50:!:,.40%) ro.n 

Dy153 (6,75:!:_0,15) qac 3,451::!:,.0 ,006 0J!738::!:,.0,0007 

a - napuHBJlbHbl8 nepHO,llbl nonypacna.na Bbl'lHCJl!IJlHCb H3 o6aapy)K8HHblX HHT0HCHBHOCTeil 

/ i/ 153 -5 /7 / 
a -nHHHil C llOMOIUblO OTHOCHT0IlbHblX BblXO.llOB Ha .llOJlH p83B8TBJl8HHlt Dy (<1,0::!:,.0,3)•10 • 

B HHTepaane 3, 10-3,37 M:,a npoaO,llHJlHCb TIUBT0JlbHbie HCCJl8.llOBBHHlt .llJllt o6aapy.a<e-

153 
HH!I B03MO)KH0i! a -nHHHH TOHKOi! _cTpyKTypbl Dy • EcnH TBKBlt JlHHHlt cymecTayeT, ee HH-

T0HCHBHOCTb B YKB38HHOM HHTepaane M8HbW8, 'ISM 0,~5% HHT0HCMBHOCTH rnaBHOi! a -mrnHH 

153. 
-~ . 

Abstract 

The a - spectrum of Dy isotopes produced by spallation of Ta with 

660 MeV protons_ has been studied, The measurements were made by means of 

a semiconductor a - spectrometer, 

The results obtained are presented in the Table, 

Nucleus 
Measured Kinetic Relative Partial half -
total half- energy of energy of life 

life a - particles a - particles Ta 
E.._, MeV Ea Dy, •• 

Ea Tb 149 

D 151 y ( 17, 7 .:!:. 0,5) min 4,051 ..:!: 0,006 1,0256.:!:_0,0004 ( 5,6 .:!:_50%) h 

Dy 152 ( 2 137 .:!:_0,02) h -3,608 .:!:. 0,006 0,9135.:!:_0,0005 ( 0,50!_ 40%) y 
153 

( 6,75 .:!:. 0,15)h 3,451 :!:.. 0,006 0,8738:t..0,0007 Dy 

a - partial half- lites were calculated from the measured intensities of a - lines 

with the aid of the relative yieldjl/anda~branching ratio of D/53
(3,0::!:_0,3)J.0-5 /7/ 

In the 3,10 -3,37 MeV energy interval thorough _investigations were carried 

out to find a possible fine structure a -line of Dy 
153 

• 1f such a line exists, its 

intensity in the mentioned interval · is less than 0,25% of the intensity of the 

main Dy 
153 

u - line, 



CTaTbH/~,
3 ,4 ,5 ,6 •71 

coo6ma10T 06 o6aapy)KeHHH 

D/53 H Dy 
154 • 06 H3MepeHHH aHeprHll a -qacTHu, IIOJIHbIX H 

pacna.cta. 

a -napuHanbHbIX nepHo.cton nony-

B HSCTO!!Ulell pa6oTe .Q88TC!I OT'l8T 06 HCCJ18JlOnaHHH a -cneKTp8 JlHC11p03H8nblX 

H30TOIIOn, IIOJiy'leHHblX npH rny6oKOM OT menneHHH Ta npoTOHSMH c aaeprHeA 660 Man. 

Uenb HCCJie.ctonaHHSI - 6onee TO'IHOe H3MepeHHe aaeprHll a -qacTHU H npeMeH nonypacna.ctd 

H onpe.cteneaHe 

JlYlllHX. 

a -napUH8UbHbIX nepHOJlOn IIOJiypacna.cta MeTOJlOM, OTUH'IHbIM OT npe.ctbl-

Toq_Hoe H3MepeHHe aHeprHll npOH3nOJlHJIOCb nonynponOJlHHKOnblM -C118KTpoMeTpOM. 

Ero pa3peweaHe 18 Kan (nonywHpHHa IIHKa). 1-1cxo.Q!llllHe· H3 HCTO'IHHKa HHTeHCHnaoe 
+· 

/:j H aneKTpOHHOe H3UY'l8HHSI OTKJIOH!IUHCb MOlllHbIM aneKTpoMarHHTOM H, TSKHM <'6pa-

30M, MelllSIOUlHll q>OH 6bln cymecTneHHO MeHbllle, '18M npH npe.ctblJlYlllHX H3~epeHHSIX C 

IIOMOlllblO HOHH38UHOHHOA HMIIYUbCIIOll K8M8pbl, 

EapaaoncKHA H MypHH/1/ onpe.ctenenHJIH nbIXOJlbl H30Tonon Dy n peaKUHH rny6oKoro 

OT1Uenne11H11 11a Ta npH a11eprHH 660 Man, 'ITO II03nOUSIJIO OTHOCHT8UbHO TO'IHO 

onpe.ctenHTb a -napuHanbHble nepHOJlbl nonypacna.cta H3 o6aapy)KeHHblX HHTeHCHnHoCTeil 

a -nHHHll H H3necT11oil .ctonH pa3neTnneHHS1 n Dy
15

~ 

HaK011eu, 6bIJIH npoH3ne.cteHbl 11ccne.ctonaHHS1 JlJI!I o6aapy)KeHHSI no3MO)KHOll TOHKOll 
153 

CTPYKTYPbl a -cneKTpa Dy 

3KcnepHMeHTan,bH8SI YCTSHOnKa H M8TOJlHK8 H3MepeHHA 

HH)Ke npHnOJl!ITCSI OCHonHble xapaKTepHCTHKH HCUOJlb30n8HHOro H8MH nonynponOJlHHKo

noro a -cneKTpoMeTpa. 

B Ka'lecTne Jl8T8KTOpa HCilOJlb30n8JICSI nonynponOJlHHKOnbtll C'l8T'IHK, H3rOTOnJieHHbIJI 

H3 KpeMHHSI p -THila C YJl8JlbHbIM conpOTHnneaHeM :':. 104 
OM•CM. 3cpcpeKTHnHaSI IIJIOUl8Jlb 

nonepXHOCTH C'l8T'IHKa 5 MM
2

• n - cnoA ea nepe.ctHell nonepxHOCTH C'leT'IHKa OblJI H3rOTon-

, neH MeTOJlOM .QH<pq>y3HH q:ioccj,_opa H HM8JI Ton UlHHy 0,2 MK. CneKTpoMeTp npHro.cteH nn11 

8H8JIH38 a -qacTHU C 3HeprHeil JlO 16 Man. 
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npenycHnHTenb H rnaBHhIJ! ycHnHTenb - ManowyMstWast CHCTeMa, 'iYBCTBHTenbHast 

/8/ 
K aapstny 

C nOMOWblO 3TOJ! ycTaHOBKH nonyqeHa nonywHpHHa a -nHKOB, paBHa!I 18 K3B, H 

paapeweHHe 0,3 % Ha rnaBHbIX a -rpynnax Th C CoKono 6 Maa), 

a - cneKTpoMeTp 6bin H3I"OTOBneH, B J:-iHCTHTYTe stnepHbIx HccnenoaaHHJ! BAH 

.De6peueH, BeHrpHH. 

AHanH3 HMnynbCOB no aMnnHTynaM npoH3BOnHnC!I C nOMOlllblO 128-xaHanbHOI"O aHanH-

aaTopa THna Y·S-2-R, MTA, KFKI 

nocne KB>Knoro HaMepeHH!I a -cnexTpa npoHaaonHnacb KanH6poaKa cneKTpoMeTpa 

C noMOIUblO CHI"HanoB OT npeuH3HOHHOI"O HMnynbCHOI"O reHepaTopa. B 3TOM reHepaTope 

pene nepHonH'ieCKH npepbIBano Hanpst>KeHHe, KOTopoe cpaaHHaanocb c HOpManbHbIM aneMeH

TOM H nonnep>KHBBnOCb CTpOI"O nOCTO!!HHbIM. CHrHanbI nonaaanHCb HenocpencTBOHHO Ha 

ceTKY nepaoJ! naMnbI npenycHnHTenH H, TBKHM o6p830M, H3MepeHHH npaKTH'ieCKH He aaan

cenH OT He6onbWOl! HecTa6nnbHOCTH n HenHHeJ!HOCTH annapaTypw. 

CHrHanhl HMnynbCHoro rirnepaTopa xann6poaanncb no a -qacTHUBM cnenyJOmnx 

stnep (cM. Ta6n, I ). 

Hnpo 

Gdl48 

151 
Tb 

149 
Tb 

210 
Po 

ThCu1 

-,he ao 

Ta6nHua 

Kann6pOBO'IHbJe HCTO'iHHKH 

KnHeTH'ieCKBH 3HepI"HH a -qacTHU 
(Maa) 

3,18 :!:. 0,01 

3,399:t.0,006 

3,950:t_0,006 

5,~0481:!:_0,00062 

6,05060:!:_0,00066 

a,08977:t_o,oooaa 

CcblnKH 

/9/ 

/10/ 

/JO/ 

/11/ 

/11/ 

/11/ 

B npouecce HaMepeHHJ! TeMnepaTypa neTeKTopa nonnep>Knaanacb nocTostHHOJ!, 

Kone6aHHH TeMnepaTypbI He npeBbIWBnH :!:.0,1°c. J:-13MeHeHHII TeMnepaTypbl B noMeIUeHHH 
0 ~ 

a,rnH He 6onbwe :!:.1 c • .naaneHHe aoanyxa a aaKyyMHOJ! KaMepe 6bJnO MeHbWe 5,10 MM pT.CT, 

Me>Kny HCTO'iHHKOM H neTeKTOJ)OM coanaaanoCb CHnbHOe M8I"HHTHoe none. 3To aa

TpyaHstno nonanaHHe Ha neTeKTOp BblJleTBIOIUHX H3 HCTO'IHHK8 aneKTpOHOB H Il03HTpOHOB H, 

T8KHM o6paaoM, cymecTBeHHO IlOHH>Kancst ypoaeHb IUyMa. 
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B KaqecTse HCTO'lliHKa 6bma HCilOJib30SaHa 1:mcnpoaHesa11 cppaKUH!I, T.e. c'yMMa 

H30T0il0S ,c!Hcnpo3H!I, 06paay10LUHXC!I npH oonyqeHHH TaHTBJia npOT0H8MH C aHeprHell 

660 Mas Ha CHHXp0UHKJI0Tp0He O6be/lHHeHHOro HHCTHTyTa !1/lepHblX HCCJie)lOSaHHll. 

Pe/lK03eMeTJbHbJe aneMeHThI OT/leJI!IJIHCb /lpyr OT Jlpyra xpoMaTorpact,H'leCKHM MeTO/l0M. 

C uenbJO TO'!Horo onpe)leneHH!I aHeprHll a - 'l8CTHU H30TOilOS Dy ' 6b1JIO )l06asJieHO 

K HCTO'lHHKy He60/lblllOe KOJIH'leCTB0 cppaKUHH Tb 
/IO/ 

paHbllle y:lKe )leTa/lbH0 HCC/le)loBanc!I HBMH 

a - cneKTp Tep6Hesoll cppaKUHH 

/I:.!/ 
,llHcnpoaHli H Tep6Hll aneKTpOJIHTH•leCKH HaHOCHJIHCb Ha TLUaTeJibHO OTilOIIHposaH-

HYIO nnaTHHOSyJO nnaCTHHKY /lHaMeTpOM 13 MM. 

PeayJibTaTw HaMepeHHll 

Mb! Il0Jiy'lHJIH :.13 C_IleKTpa OT /lSYX pa3/lH'lHblX HCT0'IHHKOS Dy • O6e /lHCilp03HesbIX 

cppaKUl{H 6blJIH nony'leHhl rny60KHM 0TIUenneHHeM Ta npoTOHBMH C aHeprHell 660 Mas. 

HpeM!I o6Jiy'leHH!I nepsoll MHUleHH COCTaSJI!IJI0 5 qacoa, a BTOpoll MHUleHH - 50 MHHyT. 

vfaMepeHH!I Ha'lHHMHCb He paHblllB, qeM qepea 3,5 qaca nocne OKOH'laHH!I o6ny•ieHH!I 

(cTOJibKO apeMeHH noHa)l06H/lOCb /lJI!I XHMH'leCKOll O'IHCTKH H H3r0TOSJieHH!I HCTO'lHHKa), 

151 
HaMH npoc_Jie)KHSaJICH cna)l a -aKTHBH0CTH Dy s Te'leHHe IlHTH nepHO/l0B nonypacna-
. 152 153 
)la, Dy - B TB'leHHe ceMH nepHO/l0B nonypacna)la H Dy - B TB'leHHe 'leTblpex nepH0/lOB 

nonypacna)la. 

,llJIH Toro, 'IT06b! H3MepHTb nepHO/l nonypacna)la OTJleJibHbIX IlHKOS H H36e:lKllTb soa

MO:lKH0e oacLUHpeHHe IlHK0B Ha-aa He60JiblllOll HeCT86HJibHOCTH CHCT8MbI, Ka)K)lQe H3Mepe-

HHe cneKTpa /lJIHJIOCb TOJibK0 )lBa qaca HIIH, o6bl'IHO, eme MeHblllB, 

KanH6poaKa C IlOMOlllb!O HMnyJibCH0ro reHepaTopa •. 

HecKOJlbKO xapaKTepHhlX cneKTpOB UpHBB/leHbI Ha pHC. I, 2. 

3aTeM npOH3B0/lH/laCb 

Onpe/l8JI8HH8 napaMeTp0B np11Moll: BBJIH'lHHa HMnynbca aHeprHH H onpe/leJieHHe 

Ha'lMbH o.ll HHTeHCHSHOCTJI Io H nepHO)la nonypacna)la T , npHHa)lJie:lKaLUHX KpHBblM 

pacna)la OTJle/lbHblX H30TOilOB, npoH3B0/lHJIOCb MBT0/l0M MBKCHManbHOro npaB)l0IlO/l06H!I 

C Il0M0lllblO 3/lBKTpOHHOll UH<ppoaoll Bbl'lHCJIHTBJibH0ll MaLUHHhl, _ 

napuHa/lbHblll nepHO/l nonypacna)la /lJIH HcnycK_aHHH a -qacTHU pacc'!HTb!BaJic!I 

CJIBilYIOlllHM o6paaoM. CHaqana c Il0MOIUblO cpopMyJI Py /lCTaM/ 
131 

H BapaHOBCKOro H My pH-
/ I/ 

Ha Mb! Bbl'IHCJIHJIH 0THOCHTe/lbHbJe KOMMYJI!ITHSHhJe Bb!X0/lhl OT/l8JibHbIX H30TOilOB Dy I HCilOJib-

3YH napaMeTphl, nony'lBHHbl8 BapaHOSCKHM H MypHHhlM /lJI!I rny6oKoro OTLUenn~HH!I TaHTana 

npoT0HBMII IlO/lXO/l!IIUell aHeprHH, 3aTeM, HCilOJib3Y!I Haseci:Hy!O SeJil!'lllHy a /l0JII! pa3B8TBJI8Hlf!I 

153 < 0 0 > 0-5 I 1/ . , l . 
Dy 3, +· ,3 , 1 H l!HTeHCl!BHOCTII JIHHl!ll a MOMBHThl 0K0H'laHl!!I o6ny'leHl!ll Io 

I 
nerK0 

6bJJIO nony'lHTb a -napul!BJibHbJe nepl!O/lbl nonypacna)la OT/l8/lbHblX H30TOil0B Dy_ 
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CALIBRATION 
SIGNALS 

CHANNEL NO 

120 130 

PHc. 1, a. -cneKTP BToporo Dy HCTOqHHKa, CneKTp - pesynbTBT 10-MHHYTHoro aHanHsa
1
Haqaawe

rocst qepes a,5 qaca nocne OKOHqaHHst 50-MHHYTHoro o6nyqeHHst TBHTanoaoJI MHweHH npo-
149 

ToHaMH c aneprHeJI 660 Maa, nHHHst Tb cny:>KHT KBnH6poaoqHhJM nHKOM, Kanu-

6poaoqHbie CHrHBnhl B3llThl C npeuHSHOHHoro HMnynbCHoro reHepaTopa. 
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Pac. 2. a - cneKTp aToporo Dy HCToqHaKa, CneKTp - pesynbTST 2-qacoaoro aHanasa, 

Haqaawerocg qepes 17 qacoa rrocne OKoHqaHHH 50-MHHyTHoro o6nyqeHHH TaHTanoaoa 
149 . 

MHilleHH rrpoTOHSMH C 3Heprae8 660 M3B. Tb cny:>KHT K8IlH6poaoqHblM IlHKOM. 

Kana6poaoqHble caraanhr B3HThr c npenaaHoHHoro aMnynbCHoro reaepaTopa. 



Pac•ieTbl npOH3B0llHllHCb Ha 0CHoae cneny10mea cj:,opMynbl: 

Ta=· er·T I oa ua l 1 - exp (·0,693i:T
01

) I 
•I 

"i•a T
158

I00ll-exp(-0,693t:i;
58

) I 
Ta 153 

rne Ta a - napuHanbHbill nepHOll nonypacnana, 

Ng 

er· - nonepeqHoe ceqeHHe nn11 o6paaoaaHH!I naHHoro H3oTona, 

T - nepHoll nonypacnana, 

loa -. HHTeHCHBH0CTb 

06nyqeHH11, 

a -HanyqeHH!I naHHOI"0 H30Tona B MOM8HT OKOHqaHH!I 

t - apeM11 o6nyqeHH!I, 
153 

( 153) - 3HaqoK o6o3H8'1aeT. 'ITO yKaaaHHa!I senH'IHHa npHHallne'.lKHT Dy 

nonyqeHHbie peaynbTaTbl llpHB8ll8Hbl s ·Ta6nHue II 

Ta6nHua II 

PeaynbTaTbl H3MepeHHl! 

O6Hapy'.lKSHHbll! KHH8TH'l8CKa!I OTHOCHTenb- napuHanb- a 11neH-
llHK0B nonHbll! nepHoll aHeprH>1 a - Ha>! aHepI"H!I HbIJI nepHOll nonH. pacn.THct,H-

II 

III 

nonypacnana qacTHU (Eaf\a.s). a -qacTHU nonypacna- nonSI paa· KauH11 

T B CK06Kax-non- Ea Dy ...... na aeTane-
Ha!! aHepI"H!I a - Ea Tb 149 Ta HH>I 
pacnana (Qa Mas) 

17,7±_0,5MH·H 4,051±.0,006 1,0256:t_0,0004 ( 5,6:t,50%) 0,053:t,50% 
151 

Dy 
/4,184/ qac 

(0,50±,40%) 5,4•10-
4 152 

2,37!.,0,02 qac 3,f,08±.0,006 0,9135:tl),0005 Dy 
/3,728/ I"Oll ±.40% 

153 
6,75±,0,15 qac 3,451±.0,006 0,8738±,0,0007 - - Dy 

. /3,566/ 

6binO Tl'.l.laTenbHO HccnenoaaHo, no>1sn>1eTC!I nH s crieKTpe nHHH>I S03MO'.lKHOll a -nH-
153 

HHH T0HKOJI CTpyKTypbl Dy Ha OCHOse pHc. 2 H nono6HOI"O cneKTpa nepsoro llHCllp03He-

soro HCTO'IHHKa cnenaH SbIBOll O TOM, 'ITO ecnH B HHTepsane aHeprHH 3, 10-3,37 Maa TaKa!I 

nHmrn cymecTayeT, TO HHTeHCHBHOCTb ee MeHhwe, 'ISM 0,25% HHTeHCHSHOCTH rnasHoJI 
153 

a -nHHHH Dy 

no>1aneHH>1 a -nHHHH c aHeprHell 3,::15:!:!),05 Mas H nepH0ll0M nonypacnana {.!3±_2)qac• 

OTM8'18HH0JI s 
131 

He 6bm0 o6Hapy'.lKeHO HH B OllHOM HCTO'IHHKS Dy • TO'IHee, ecnH aoo6me 

cymecTByeT T8K08 H3lly'IeHHe, TO s MOMSHT OK0H'IaHH>I o6nyqeHH>I OTHOWSHH!I HHT8HCHBHO

CTeJI llHKOS ll0ll'.lKHbl 6bITb cnenyJOl'.l.lHMH: 

8 
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·3 
< 10 

npH nepBOM HCTO'IHHKe (5·qacosoe 

o6nyqeHHe) B HHTepaane SHeprHl! 

3, 10- 3,37 Mss; 

1 ·3 -~o~«~•~"~"~--- < 4.10 

npH BTOpOM HCTO'IHHKe (50 MHHyTHOe 

o6nyqeHHe) B HHTepsane 3HeprHl! 

3,10 - 3,42 Msa. 1oany 1 u 

06cy>K.!leHHe peaynbTBTOB 

06Hapy>KeHHble nHKH I , II, Ill (cM. pHcyHKH·) npHHB.!lne>KaT HSOTonaM Dy • 3To 

flO.!lTBep>K.!laeTCll TeM, 'ITO, ao-nepBblX, 3TH flHKH o6Hapy>KeHbl B JlHcnpo3HeBol! cj:,paKUHH, 

K KOTOpoli Mb! )l06aBHnH TOilbKO He6onbwoe KOilH'leCTBO q,paKuHH Tb C uenblO K8IlH6poBKH. 

Bo-BTOpblX, Mbl Hccne)lOBanH a -cneKTp 'IHCTOl! Tep6HeBol! cj:,paKUHH H OT.!leilbHO cj:,paKUHIO 

Ho• 8 3THX HCTO'IHHKax KOilHqeCTBO Tb 6.blno, no. K'pal!Hel! Mepe, Ha nop11noK, a KOilH'le

CTBO Ho npH6nH3HTenbHO Ha )lBa nopll.!lKa BeilH'IHHbl 6onbwe, '!eM BO cppaKUH!IX Dy 

HO nHHHH I , II, III He ycHnHaanHcb: OHH 6b!IlH 6onee cna6b!MH HUH B006llle He flO!IBHilHCb. 

11TaK, ynOMllHYTbte nHHHH He MoryT npHHa.!lne>KaTb H30TonaM Ho H Tb • 

Ha OCHOBe CHCTeMBTHKH 3HeprHl! a -pacna)la MO>KHO O>KH./l8Tb, '!TO flHKH I, II, Ill 

npHHa)lne>KaT TaKHM H30TonaM Dy , B KOTOpb!X 'IHCilO Hel!TpOHOB nocne)lOBaTenbHO yae-

n.ll'IHBBeTCSI. 

• · /'2 3 14/ 
nony'leHHbl0 )laHHbte HaXO./lllTCll B cornaCHH C peaynbTBTBMH pa6oT • • ' r)le 

IlHHHH c· COOTBeTCTBy10mel! 3HeprHel! H nepHO.!lOM nonypacna.!la H)leHTHct,HuHpoBanHCb 

cne.!lyIOWHM o6paaoM: Dy 
151 

(I), D/
52 

(11) H Dy 153 (Ill) , 

11a cpaBHeHHll )laHHblX Ta6nHu II H III BH./lHO, 'ITO peaynbTBTbl HaCTOlllllel! pa6oTbl 

coana)laIOT (a npe.!lenax OWH6ox) c peaynbTaTaMH .!lpyrHx aaTopoB. He6onbWHe 

>K)leHHll Ha6nIO)laIOTCll TOilbKO C )laHHblMH pa60Tb/
7 

/ npH cpaaHeHHH :rneprHl! 

pacxo-

u -qaCTRU 
152 153 

Dy H Dy 

151 152 
113 JlBHHblX Ta6nHUbl 

153 
Dy H nepHo.!l uonypacna)la 

llcne)lyeT, '!TO nony'leHHb18 3HeprHH U -qaCTHU Dy , Dy , 
152 , 

Dy HM8IOT OWH6KH MeHbWHe, •1eM npH npe.!lbl.!lylllHX H3Mepe-

HH!IX. 

8 Ta6nHue II B OT.!lenbHol! KOilOHKe npHBe)leHbl l~~eprHH " -qacTHU .!lHCflp03H8-

BblX H30T0Il0B OTHOCHTenbHo 3HeprHH a -qacTHU Tb EcnH 3HeprH!I a -qaCTHU 
149 

Tb (nepHo.!l nonypacna.!la 4, 1 q) 6y.!leT onpe.!lene1rn TO'!Hee, MO>KHO 6y.!leT TaK>Ke 

9 



Ta6n11ua III 

,[laHHbi8 a -pacna.aa Dr1
5! Dy152 • Dy15~ Dy 154 Ha OCHOBe 113MepeH11ll .apyr11x 

BBTOpOB 

151 
Dy 

152 
Dy 

153 
Dy 

154 
Dy 

x) 
l:3peMSJ nonypacna.aa 

18,0:!:.0,2 M /7/ 

::1,3:!:.0,1 q /7/ 

2,3:!:.0,:.! q /2/ 

2,6:!:.0,3 q /16/ 

6,4:!:.0,2 q /7 / 

10 neT /6/ 

(1:1:t.:.!) q /3/ 

3HeprHSJ a -qacTHU 
E'a , Msa 

4.06:t.0,04 /2/ 

4,06:t.0,02 /7/ 

3,61;!:.0,08 /:.!/ 

:1,66:t.0,05 /3/ 

3,65:t.0,02 /7/ 

3,48:!:.0,05 /3/ 

3,48:!:.0,02 /7 / 

2,85:!:.0,05 /6/ 

(3,35:!:.0,05) /3/ 

TTapu11anbHhlll nep110.a 
nonypacna.aa Ta 

5,4:!:.0,:.! qac /5/ 

(5,l:!:.10%) qac /7/ 

~ 1,45 r /15/ 

( 0,52:t.20%) r 171 

20:t.l neT /5/ 

~ 13,4 neT /15/ 

(:.M,3:!:.10%) _neT /7/ 

1,106 
neT /6/ 

( C TQqHOCTblO C MHO)l(.3) 

yMeHbWIITb ow116K11 a -sHepr11ll .llllCUp03H8BblX 1130TOUOB, nony•ieHHbJe HaMII a -napuH-
. 151 152 

anbHhle nep110.abI· nonypacna.aa Dy II Dy xopowo coana.oa10T c peaynbTaTaMH .upy-

rHx BBTOpOB. 

Ha puc. :I 11ao6pa)l(eHa aa_aHCHMOCTb sHeprull u -pacna.oa OT Maccoaoro HOMepa 

ll.llpa .onSJ H3B8CTHblX a -HanyqaTenell Th , Dy ·H Ho 

1:3 cneKTpe .[lHCnpo3H8B0l! cppaKUHII o6Hapy)l(eHa 
154 /6/ 

a -rpynna c suepr11el! :-1,89 Msa. 

3To HanyqeHHe, aepoSJTHo, np1111a.one)l(HT Dy· • vlccne.ooaau11e 

a .oeTangx MbI ony6n11KyeM noa.>ke. 

154 
a -cneKTpa Dy 

AaTopbl BbIpa)l(a10T rny60Ky10 6naro.aapHOCTb K • .H.rpoMoay, pyKoao.011Ten10 oT.oena 

SJ.OepHol! cneKTpocKon1111 H pa.011oxHMHH n.Hn Ov!Hvl H npocpeccopy A.Canan, .oupeKTopy 

vlHcTHTyTa H.oepHbIX 11ccne.ooaaHui! l:3eurepcKol! AKa.oeM1111 HayK, aa non.aep>KKy pa6oTbI 

H aa ueHHbIe .llHCKyccuu, 1:3.A.XanKHHY, H.A.n_e6e.aeay 11 .apyr11M coTpy.aHifKaM pa.0110-

x11M11qecKoro oT.aena nHn Ov!Hvl aa Bb1.aeneuue cppaKuHH Dy , M~MaxyHKa aa. noMOWb 

npu H3MepeHHS1X H E.Pynn aa llblqHcneHl!e napaMeTpOll M0TO.llOM· MBKCIIMUnbHOro npa11.aono.oo-

6u11. 

x) . 1171 118/ 
,[lanbHei!rnlle .llBHHh!e -:M. ll II 
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150 152 

PHc. 3. 3aBHCHMOCTb ,:meprHH a -pacnana ( Q·a) OT MBCC0B0I'O 'IHCJIB (A). 

Qa - conep>KHT sHeprHIO a -qaCTHU, sHepI'HIO g;ipa 0T;lB'IH H K_op-

peKUHIO HB sKpBHHpoeaHH9 SJIE!KTpOHH0l! .O0OJIQqKH, )laHHbie O Tepo~e-

/ !0/ 150 /7/ 
, 0 Dy - H3 BblX H30T0ilBX B3S!Tbl H3 pB0OT 

154 /6/ 
0 DY - H3 , 0 I'0JlbMH9BblX H30T0UBX - H3 

/19/ 
H ;lBHHbl9 

0 Dy 1~1 Dy152 ' Dy
153- peayJibTBTbl HaCTOSIIU9ll paoOTbl, OmH0KH 

151 152 153 
B oueHKe SHeprHll Tep6HeBblX H30T0U0B,DY • Dy H Dy M9Hbllle, 

'19M pB3M9pbl Kpy>KK0B, 

II 
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