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B aacT0511llee BpeM51 KorepeHTHbie 11 aeKorepeHTHbie aMrrnii T YJlbi pacce51-

H1151 HeiiTpOHOB 113MepeHbl )ln51 6onbllliiHCTB8 sneMeHTOB. 0JlH8KO 8MIIniiTYJlbl 

pacce51H1151 OTJlenbHbiX 1130TOIIOB 113BeCTHbl n111llb Jln51 O'ieHb HeMHOrllx. Orrpe-

JleneHIIe 8MIIniiTYJl p8CCe51HII51 1130TOIIOB BOnb~p8M8 rrpe)lCT8Bn51eT OC06b! H IIH-

Tepee B CB51311 C B03MO*HOCTb~ 113MepeH1151 8MIIniiTYJlbl HeHTpOH- sneKTpOHHO

ro B3811MOJleHCTBII51 Me T OJlOM Jlll~p8KUIIII HeHTpOHOB H8 KpiiCTannax 
18 6 

W / 1/ 

Cornacao rrpeJlBapiiTenbHblM oueaKaM, 113- 38 IIHTep~epeHUIIII rroTeHUHanbHOro 

11 pe3oHaacaoro pacce 51HII51 BOnb~paM-1 86 o6na11aeT B TerrnoBoH o6naCTII saep-

r11 I1 aHOManbHO ManblM ceq.ea11eM 51Jlepaoro pacce51HII51, Bcn eJlCTBIIe qero OT-

HOCIITenbHbiH BKnBJl HeHTpOH-SneKTpOHHOrO B38HMO)lell:cT BII51 B 06lUee Ce'leHHe 

paccegH1151 HeHTpOHOB H8 8 T OMe BOnb~p8M8 MO*eT JlOCTHr8Tb HeCKOnbKHX 

JleC51TKOB rrpoueaToB. B aacT0511llei1 pa6oTe 113MepeHbi aMrrnHTy.Qbl 'ieTbipex 

1130TOIIOB BOnb~paMa: 
182 w 188 w 184 w 18 6 w. 

1. 3xcuepuMeHT 

B pa'6oTe 6hma rrpiiMeaeaa MeTOJliiKa orrpeJleneHH51 aMrrnHTY.r:l pacce51-

H1151 ITO IIHTeHCIIBHOCT51M )lll<jlp8KUIIOHHblX M8KCIIMYMOB MeT annll'leCKIIX IIOpOill-

KOB, COJlep*81llHX o6oraiUeHHble H30TOIIbl BOnb~paMa . flOMHMO 3 TOrO, .QnSI 

orrpeJleneH1151 aMrrnHTYJlbi pacce 51HII51 CMeCH , o6orameaaol1 
186 w 

IIpOBeJleHbl H3MepeHH51 C MOHOKpHC T annoM 3TOH CMeCH H MOHOKpHC TannaMH 

e CTeCTBeHHOrO BOnb<jlpaMa. 

X apaK T epiiCTIIKII rron11Kp11CTannll'i eCKHX rrop oll1Koo6pa3HWX o6pa3UOB- CMe-

cei1, o6orallleHHblX 
182 

W 
184

W H 
186 

W , rrpHBeJleHbi B TaQ.nHue 1. 
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~TOTI 
o6pase~ 

w -182 

W- 184 

w- 186 

w 
eC T 

Ta6nuua 1 

H3DTOTIHhlA COCT8B (a % ) H BeC o6pa3UOB x) 

180 w 

0,8 

0,05 

0,2 

182 
w 

78,9 

2,3 

2,4 

26,4 

183 
w 

10,5 

5,0 

1,9 

14,4 

18 4 
w 

6,5 

88,5 

5,0 

30,6 

186 
w 

3,3 

4,2 

90,7 

28,4 

aec a r 

71,061 

92,478 

77,890 

59,105 

06pa3Ubl W -182 , W -184 , W -186 H W eCT. IIOMemam!Cb B UIWHH-

npH"ieCKHe KOHTeHHepbl ( R =0,745 CM) 1'13 8nJOMHHH9BOH cpOnhi'Ii TOniUHHOIO 

0,05 MM. Yl3MepeHH51 IIpOBOnHnHCb H8 HMIIynhCHOM 6biC TpOM peaKTOpe (YIBP) 

na6opaTOpHH HeHTpOHHOH cpH31iKii OYIHYI 12 1. CxeMa YCT 8HOBKH nn51 H3Mepe

HHH rrpHaeneHa Ha pHc. l. DeTeKTopoM cnyMHna 6aTape51 H3 25 C"ieT"iHKOB 

CHM0-5A, H8IIOnHeHHb!X B F 8 • nn51 co6nJOneHH51 ycnoBHH cjloKyCHpOBKH 131 

IInOCKOCTb neTeKTOpa 6 bina IIOBepHyTa H8 yron 76° OTHOCHTenhHO IIp51MOH 

o6paaeu- neTeKTOp. Dn51 nony"leHH51 Hei1TpOHOI'p8MMbl TipHMeH51nC51 MeTon Bpe

M9Hii rrponeTa 141 , T. e . rrpoaonHnC51 3HepreTH"ieCKHA 8H8nH3 HeATPOHOB , pacce-

51HHbiX H8 cpHKC!ipOB8HHbiA yron , paBHhiA 87°30' . 06IU851 nnHH8 rrponeTHOA 6a-

3bl 3aMennHTenb- o6paaeu- neT eKTop cocTaan51na 2 1.54 M . P accT0 51HHe oT o6-

paaua no neTeKTOpa 6hmo OKono 3M. 

H eATpoHorpaMMhi o6paauoa W ec 'l'. , W -182 , W -184 rrpHaeneHbi Ha 

pHc. 2 , 3, 4. DHcjlp aKUHOHHhiX ITHKOB oT o6pa3ua W-186 o6HapyMeHo He 6hmo. 

3TO nano B03MOMHOC Tb cnenaTb OUeHKY KOI'epeHTHOA 8MITnHTynhi pacCe51Hii51 

HeihpOHOB H8 CMeCH H30TOITOB - o6pa3Ue W-186 b I(Or < 0,05.10- 12 CM. Dn 51 

orrpeneneHH51 aenH"iHHhi s ToA aMrrnHTynhi 6hinH rrpoaeneHhi H3MepeHH51 c MOHo-

KpHcTannoM W-186 • MoHOKpHCTann W-186 6bin H3I'OToaneH B BHne UHnHHn

pa Bb!COTOIO OKOnO l:iQ MM. 8 Ce"ieHHH KpliC Tann liMen cpopMy , 6nH3KyJO K OK

pyMHOCTH, OnHaKO ITO BbiCOTe nHaMeTp UHnHHnpa MeH51nC51 OT 4,8 MM no 5,5MM . 

x) 
Vf30TOTIHbiH COC T BB C M eCeii IIpi!BeJleH C O!'nB C HO n a CTI OpTa M , B blJlB HH bi M 

roc<jJOHJlOM CT a6unbHbiX 1130TOTIOB CCCPu B HBCT051Wel1 pa6oTe He onpen e 

n51nC51. 

3KBHBa neHTHbiA panHyC UHl!HHnpa p , orrpeneneHHhlA KaK p• 

V - 0 6beM KpHCTanna B ITY"!Ke He HTpOHOB , f - BbiCOT 8 KPII ' 

Ke, 6bi n paaeH p =0 ,26 CM . Y ron MeMny HOp Mal!bJO K nnoCKOC~ 

Tanna 1i OCb !O UHnHHnpa COCTaBn51n 85,7 ° . Dn51 rrpOBeneHH 51 C 

H3MepeHHA 6binli H3I'OTOBl!eHbl T8KMe HeCKOnbKO nnaCTHHOK H3 

na ecT eC TBeHHOI'O BOnb cppaMa , IIpH"ieM nnOCKOCTb (110) COBII 

KOCTbJO nnacTHHKH B KaMnoM cny"lae . XapaKTepHC THKH 3 TH X r 

Me K8K H X8p8KTepHCTHK8 UHnHHnpa H3 W -18 (, , rrpHBene . 

T a6nuua 2 

N~ nnac TH HKI1 B ee · o6pa3ua T onmaHa Mo:: 

B n y "!Ke 

Nd 0,2 3 r 8 =0,01 CM T} 

No2 0,24 r 8 =0,01 25 CM T} 

3'>93 0,57 r 8 =0,03 CM T} 

W -1 86 - UHJIJiHJlP 13 ,5 6 r p=0 ,26 CM TJ 

J..I3MepeHH51 C MOHOKpHC Tann aMH T8KMe IIpOBOnHnHCb H8 

O YI H YI no apeM eHH npon e T a (cxeMa ycTa HO BKH ITPHBeneHa f 

KpHCTannH"ieCKOM MOHoxpoMaTope ( A =1,15 A) peaKTopa ~ 

MH"lec Koro HHCTKTyTa HM. Kapnoaa . Ane p Typa neTeKT opa a 

6wna 3H8 "lliTenbHO 6onb ill8 M03 RH"lHOCTii M OH OKpHCTannOB . 

2 . 06p cl 60TKD p e 3ynb T8TOB M3 Mepemtfi 

a ) O n pene n PII I! e Korc p e u THbiX a MnnuTyn c Me cefi IV -

Dn .~l !Vi8 'l" G;h1 13p8~101!1! 11p0l!C 1"1 HHTerpa.'lbHYIO HHTeHCI! BH 

Ot!HUI'O tle! Ki1 OT 11 0 Jti!Kp11VT1111'1 H'-fi'L'KOI'O o 6pa 31.l8 LtH l!HHf!pfl'feCK 

HO u p8; l 1 t' ..")l-Ht tb t "' !i '.- l} !l )l; t :,. [ ;d Tq q 1:t 1•\ et-H fPM " 

! '5 1 , ,.. I " 
I HI' l hU " ~ I P i f -:~ \ hk I I '-~ I \ -~ 

') 
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3KBHBalleHT HbiH p8JJ.HYC UIWI1HJJ.pa p 
v Y. 

, o rrpeaen e H HbiH KaK p= (;e-) , rae 

V - o6beM Kp!iCTanna B rry'!Ke HeH T pOHOB , E- BbiCOT a KpliC T anna B rryq

Ke , 6bill paBeH p =0,26 CM . Y ron Me>KJJ.Y HOpM8llb10 K 11llOCKOCT ii ( 110) Kp!iC

T8llll8 1i OCb!O Ulili11HJJ.pa COC T 8Bli 5Ill 85,7°. illiSI rrpoBeJJ.eHHSI O T HOCI1TellbHb!X 

113MepeHHH 6blllli !i3T'OTOBlleHbl T 8K>Ke HeCKOllbKO 11li8C T HHOK H3 M OHOKp!iCTall

na eCTeCTBeHHOT'O BOllbcppaMa, 11p!i1.!eM 11llOCKOCTb ( 110) COBI18JJ.alla C ITliOC

KOCTbiO rrnaCTHHKH B Ka>KJJ.OM cnyqae. XapaKT epac T HKH 3 T HX rrnac T HHOK , TaK 

>K e K a K 1i Xapa K Tep!iCTHK8 Ulili11HJJ.pa !i3 W - 18 6 , 11pHBeJJ.eHbl B T 86ll . 2 • 

T a6mrua 2 

B ee o6pa3ua 
B n y <IK e 

TonuurHa Mo3aH'!HOCTb 

No2 

.N93 

W - 186-UHII11 HAp 

0,23 r 

0,24 r 

0 ,57 r 

13 ,5 6 r 

0 =0,01 CM 

0 =0,01 25 CM 

0 =0,03 CM 

p=0,26 C M 

.,.,. > 15, 

'7 > 15, 

'7 > 15 , 

'7 > 15 , 

~13M epeHIHJ c MOHOKpi1CTannaMa TaK>Ke rrpoBOJJ.HliHCb Ha peaKT Ope VI E P 

OVI 5H1 n o speM eHH nponeTa ( cxervta :ycTaHOBKH rroHBeJJ.eHa Ha p11c .1 ) a ua 

Kpi1CTa n n H'!eCKOM MOHoxpoMaTope ( A = 1 ,1 5 A ) peaK T opa tl l::H -' 4' H<iHKU- xH

MI1'1ecKoro HHC THTyTa 11 M . Kapnos a . AnepTypa JJ.eTeK T opa B o60HX cnyqagx 

6blll8 3H8 '111T ellb H O 60llbU!e M 03 A J1"4HOC TH M OHOKp11CT8llliOB . 

2 . 06pn60TKD pe3ynbT8 T OB 113Me p e HH ii 

a ) O npeJJ.ei!Pifll•2 Korc p e a rHLt X arvtni!HTY JJ. c rvt e ceft IV - 182 11 IV - 184 

fill',! l'vi e'r G,\<1 13pC~I0.1!H Ilp0f!C P1 liHT e rpa!Ib H Y !O HHTeHC IU3H OC Tb JJ.Ii cppaKUH

Ot lH U T'O tie!K/1 0 1' 110JIHK(H1<; T ;:lJ1.JII1'-i<'CKOrO o 6 p 8 31l8 Jl11liHHfl p H4eCKOfi cj;op Mbl M Q )I< -

,. 
!.I<( 

) hi I 

·) 

? 
' ,.. ! 
I h ld ! 

I 1 ,, 

lfi I 

1 
ok 1 (I) 



rae I err - acjlcjleKTHBHbili crreKTp, P - Bee HccneayeMoro o6pasua , p 

IIJJOTHOCTb MOHOKpHCT8JlJlli'I 8 CKOrO BellleCTB8, j hkl - cjlaKTOp IIOBTOpS!eMOCTH, 

xh ylc zf 
F hlcl • I. b exp I 2 TT i ( -- + - + - ) l exp ( - W) 

Kor. a
0 

b
0 

c
0 

I (2) 

F hk 'l - CTpyKTypHbiH cjlaKTOp, b KOr, -KorepeHTH8SI 8MIIJJHTyaa pacceSIHHSI, 

V 
0 

- o6'beM a n eMeHT8pHOH SI'!eHKH KpHCTanna, exp( -W) - cjlaKTOp lle6aSI-8an-

nepa, A hkl -cjlaKTOp rrornomeHHSI. 

K orepeHTHhie aMIIJJHTyahi cMeceH: W -182 H W- 184 orrpeaenSinHCb B 

aaHHOH pa6oTe IIO OTHOIIleHH~ K b KOr ecTeC T BeHHOro BOJJbcjlpaMa , KOTOpaSI 

H3BeCTHa ( b 
0 

= (0,4800 + 0,0025).10-
12 

CM 
161 ). B aTOM cny'iae 

K r.eCT. -

BeJ1H'iHHhi, xapaKTepH3Y~II1He KpliCT8J1JlH'!eCKY~ CTpyKTypy BOJ1b!pp8M8, a T aK-

)Ke scpcjleKTHBHbiH CIIeKTp, COKp81Il8~TCSI, H H3 ( 1) MO)KHO IIOJJY'iHTb 

rae 

( b 
2 

KOI"' • A hkl ) I 
E I, hkl 

E 
ecT, hkl 

2 A 
h ecT. ecT,hkl 

p 8CT. PI 

p •p 
1 ecT. 

(3) 

E l,hkl -HHTerpanbH8H HHTeHCHBHOCTb aHcjlpaKUHOHHOrO IIHK8 (h~f ) 

anSI W-182 HJJH W-184 • ~aKTop rrornomeHHSI 

rae 

1 
A = - J exp ( -ll t l d V , 

v (4) 

V - o6'be M o6pasua , fL - KoscjlcjlHuHeHT ocna6neHHSI , y'iHThiBa~mHfl 

rrornomeHHe HeKorepeHTHoro H KorepeHTHoro pacceSIHHli, - IIYTb HeliTpO-

HOB B o6pasue . 

llnSI o6pasua UHJJ HHapH'!ecKoli cjlopMhl 3Ha'!eHHSI A 6 hlnH pacc'IHT8Hhl Ha 

38M M - 20 , pe3ynb T 8 T hl paC'!eTa COBII8J1H C HMe~lllliMHCSI B JlH T epaT ype aaH

H h!MH / 7 / . 

VI H T erpanbHhle liHTeHCHBHOCTH rrepB blX IISITH TIHKOB 6h!Jlli IIOJJy'ieHhl B pe-

3YJ1bT8Te o6pa60TKH HeHT pOHOrpaMM W - 182 , W- 184 H W eCT ( CM. p!iC . 

2 ,3,4). LIHcneHHhie 3Ha'leHHSI rrapaMe T pOB W , OTHOCHTeJJbHO KOTOporo 
ec T. 

B aanbHeliweM paCC'iHThiB8JlHC~ 8MIIJ1H T yahi CMeCeli W- 182 H W -184 , IIpH

HHM8JlHCb , HCXOaSI 1'13 pa60T 
16 •8 •

91 , paBHhiMH: 

6 

b 
KOI"' , eCT. 

0 
HKOI"' , 

0 
abe 

(0,4800 + 0,0025). 10- 12 

(2 ,96 + 0,6 1 ). 10-24 
CM

2 

-24 2 
(18,3 ~ 0,5). 10 CM • 

CM 

3 Ha'leHH SI a abe anSI OTaenbHblX H30TOIIOB BOJJbcjlp8M8 6h!Jlli B3 

T bl /
9 / . DoCKOJlbKy cjlaKTOp IIOrJJOllleHHSI A hkl SIBJJSieTC SI cpyHK ! 

TO IJ.JJS! K8)KJJ.Oro IIHK8 ( h lc. f ) 3H8'1eHHe b 
2 

KOI"' H3 BeJJH'IIiHhl ( 

H8XOJJ.HJJ0Cb MeTOJJ.OM IIOCJJeJJ.OBaTeJ1bHbl X npH6JJH)KeHHH . Docne 4 

HHH H3MeHeHHSI B 
2 

b KOr CT8HOBHJJHCb MeHee 0,1 %, 

3KCIIepHMeHT8J1bHble 3H8'ieHH9. b 
2
Kor IJ.JJS! CMeceli W -18! 

rrpHBeaeH hi Ha pHc. 5. B aanhHeiiweM B ycpeaHeHHhie no IIHKa 

2 
b Kor. 6 hlnH BBeaeHhl rrorrpaBKH Ha HeKorepeHTHOe pacceSIHHe 

6) OnpeaeneHHe KorepeHTHoil aMnnH TYilhi CMeCH W- 186 

KaK y)Ke OTMe'faJJOCb, JJ.HcjlpaKUHOHHb!X IIHKOB y IIOpOlllKOC 

pa:;~ua - cMeCH w -186 npH Ii3Mepe HHSIX Ha YI EP o6Hapy)KeHO H 

T OMY a nSI OIIpeaeneHHSI KOrepeHT HOH 8MIIJ1H T yahi paCCeSIHH SI 6bl 

OTHOCHTeJJbHble H3 MepeHH51 C M OHOKpiiC T 8JlJlOM , li3f'OTOBJJeHHblM H: 

H TOHKH MH IIJ18CTHHK8MH, Bblpe38HHbJMH H3 MO HOKp!iCT8JJJ18 e, 

BOJJbcjlpaMa . 0 JJ.H8 H3 OCHOBHbiX TpyaHOCTei1 , BCTpeqa~lllHXC51 

MOHOKpiiC T 8JJJ18MH- 51BJleHHe S KCTHHKUiili 
1101• 8 OTCY T CTBHE 

liHTel"'p8llbH851 0Tp81K810ll\851 CIIOC06HOC T b HeiiOf'Jl0lll8JOlllef'O KpHCT<: 

He=QV, 

rne V - o6beM KpHcTa n n a 

.\ 3 'l 2 F 

0 = 
s in 2 e 

A - JJ.Jl!HI8 BOJJHbi , N c- '!HCJJO SJleMeHT 8pHblX 51'feeK B eLl! 

8 - yrOJJ CKOJlb)KeHH51. Dpli H 8Jl li'!liH S KCTHHKUHH HHT ef'p8llb l 

II1851 CIIOC06HOCTb 51BJ151eTC51 CJJO)KHOH cjlyHKUHeli: 

7 



b 
Kor . e cT. 

a 
HKOr . 

a 
abs 

(0,480 0 ::: 0,0025 ) . 10-12 
C M 

(2,96 + 0 ,61 ) , 10-24 
CM

2 

-2 4 2 
( 18,3 ::: 0,5). 10 C M • 

3Ha 'l e HH51 

/9 / 

a 
abs l:tn51 OT.Qe JibHblX H3 0TOIIOB B0Jibcpp8M8 6 h iJIH B351 T hl H 3 pa 6 o 

Tbl TI OCKOJihKy cp8K T Op nornome HH SI A hkl 
b2 

SIBJISie T CSI cpyHKI.U!efi KOr ,• 

TO .OJISI K8lK.QOrO IIHK8 ( h k f ) 3 H8'leHHe b 
2 
KOr H3 BeJI H'l l1Hbl ( b 

2
KOr. A hlcl 

H8XO.OHn OCb MeTO.OOM IIOCJie.OOB8 T e JibHb lX npH6JIH lK eHHH . Tioc n e 4- 5 !IpH6JIH lKe-

HH H H3MeHeHH 51 B 
2 

b K Or C T 8HOBHJIHCb M e Hee 0 , 1 %, 

3KcrrepH M eHT 8JibHbie 3H8'leHHS! b 
2 

.OJISI CMeCeH W- 182 H W-184 
Kor 

npHBeneHh i Ha pHc. 5 . B .oanhHei1meM B y c pe.oHeHHhie no IIHKaM 3Ha'ieHHSI 

h
2
Kor . 6 hlnH BBeneHhl nonpaBKll Ha HeK o repeHT HOe pacceSIHHe ( eM. HH lKe ). 

6) Onpe.oenem1e KorepeHTH OH aMITJJIITY.Ohi CMecl! W- 186 

KaK y lK e OT Me'i8 JIOCb, .OHcppaKUHOHHbiX IIIIKOB y IIOp0lliK006pa3HOrO 06-

pa 3ua - C MeCH w - 186 rrpH 113Mep e HH51X Ha VI E P o 6 Ha py lKe HO H e 6hinO, no3 -

T OMY .OJISI OIIpenene HHSI KOr epe HT HOH 8MIIJIHTY .O hl p a c ce SIHH H 6hl JIH rrp oBe.OeHhl 

OT HOC 11T8 JibHble H3 Mepe H11 51 C M OHOKpl1CT anJJOM , H 3 rOTOBJieHHblM 11 3 CMeC !1 W- 186, 

H T O HKH MH IIJI8C T 11 HK8M H , Bhlp e 38H H hlM H H 3 MO H OKpHC T 8 JIJI8 e CTeC T BeHHOrO 

BOJibcppaMa . 0nHa H 3 OCHOBHbi X T py.OHOC T ei1 , BC T pe'i810lllHXCH IIpH pa6o T e C 

MOHOKpHC T 8JIJ18M H - HB Ji eHHe 3 KC T H HKUH11 
1101• B O TCY T C T B H e 3 KC T HHKUH K 

H HTe r pan bH851 o T palKaJOlli851 cnoco6 H OC Tb H e nornomaJOmer o Kpl! c T ann a 

e 
H = Q V , ( 5) 

r.o e V - o6b eM KpHCTa n na 

0 = 
s in 2 e (6 ) 

A - AJIIHI 8 BOJIH bl , N c - 'IHCnO 3 JieMeHT 8 pHb iX Sl'leeK B e .OH HHU e 0 6 b eMa , 

0 - yron CKOJiblKeH H H . Ti p11 H 8 JIH'll1H 3 KCTHHKUH11 HHTe rpa JJbH 8 51 O TP 8lK8JO-

lli851 CIIOC06 HOCTb SIB JI Sie T CSI C JI OlK HOM cpy HKUHe i1 : 

7 



Ro 
-'T/--srp 11-

1
0 _1_, __ 0_), 

sin 0 ' 'T/ IL 

rae 'T/ epeAHHM KB8):{p8TH"!Hb!M pa36poe OpHeHT8UHH M038H'iHblX 6nOKOB, 

IL .. an - nHHeMHb!H K08tPtPHUHeHT rrornomeHH5I, t 0 - TonmHHa o6pa3ua. 

To"'HbiH y'ieT sKeTHHKUHH rrpaKTH'ieeKH HeB03MO)KeH, BeneneTBHe sToro 

KOnH"leeTBCllll ble H3M e p e HH51 e MOHOKp11eT D.nnaMH H8):{e)KHb l TOnbKO B TOM eny

'lae, eenH 8KCTHHKUH eH MO)KHO rrpeHe6pe'ibo Y CnOBHeM 8TOrO 5IBn5IeTC5I 

Q t 0 
< 0,25. l7)/10/ sin() 'T/ 

3 
f1 OeKOnbKY Q '"A , H81160nee OIIaeHblM1 e TO"'KH 3peHI151 Bni1HHI151 3KeT11HK1!1111, 

oKa3biBaeTeH oTpa)KeHI1e (110). BeneneTBI1e Manoro ee'ieHI1H paeeellHI1H W-186 

( b KOr < 0,05,10- 12 
eM) H TOrO o6eTOHTenbeTBa, 'iTO B HallieM eny'iae 11> 15; 

yenOBI1e ( 7) 38Be):{OMO BbiiiOnHHeTeH nnH 11eiiOnb3yeMOrO B pa6oTe MOH0Kp11e-

Tanna W -186 • B sTOM eny'iae 

R(J =Q V•A 
hkl bkl hkl 

(8)x) 

rne A hkl - <PaKTop, y'iH T hiBarornl1i1 rrornorneHHe (eM, <!JopMyny (4) ). ITpH HSMe-

peH1151X e rrnaeTI1HK8MH M O)KHO 0)KHA8Tb, 'iTO BeneneTBHe ManoeTH t 0 

HO rrpeHe6pe'Ib KaK 3KeTHHKUHeM, T aK H rrornorneHHeM, 

MO)K-

ITpH BhlrronHeHHH 3THX yenoBHH aMrrnHTYAY KorepeHTHoro paeeeHHHH eMe-

eH W - 186 MO)KHO orrpene,nHTb H3 epaBHeHH5I eOOTBeTeTBYIDutHX llHtPP8KUHOH-

HhlX IIHKOB MOHOKpHeTanna W-186 

TeeTBeHHOrO BOnb<!JpaMa : 

H MOHOKpHeTannl1"leeKOH rrnaeT11HK11 113 ee-

b2 
KOI',W-186 

2 
=b 

Kor,ecT. 

1 w-188 

I w 
ecT, 

Pw A 
eer. r.k1 

(9) 

rae ~ 
I weeT. 

- OTHOllieHI1e 11HTeHei1BHOeTeM eOOTBeTCTBYIDlUHX III1KOB ):{n5I 

x ) 

3 aBHCHMOC Tb (8) Ci!paBeAnHBa, ecnH OilHOBpeMeHHO BbiilOnHl!IOTCl! ycno-
BHl! 'I «a 1 H 'I<< a~ , rne a 1 H a 2 - yrnas&Ie yaaMepbi aeTeKTopa 

H llCTO'lHHKa He HTpOHOB 110 OTHOilleHHIO K o6paauy (CM, 11,12 / ), 

MOHOKpHeTannOB W -186 H ee TeeTBeHHOrO BOnb~paMa; 
PW-186 

p 
WeeT 

HHe BeeoB MOHOKpHeTannOB W- 186 H eeTeeTBeHHOrO BOnb~pa 

Ha l16Pe Ol1SU1 MeTOAOM BpeMeHH rrpone Ta 6btnH rrpoBeJJ.E 

HHTeHeHBHOeTeM OTpa)KeHHM (110), (220), (330), \440) OT M 

"!eeKHX rrnaeTHHOK NY 1 H NY2 H MOHOKpHeTanna W-186 (eM, Ta6 

C MOHOKpHeTannoM W -186 H rrnaeTHHKOM NY 1 6btnH rrpoe• 

H3MepeHHM, f1epBble ABe eepHH OTHOeHTeH K OAHOMY H TOMY 

ee5IHH5I 87°30' H rrpOBO):{HnHeb B OAHH8KOBblX yenOBHHX 38 He:K 

6onbWOrO pa3nH"lH51 B erreKTpaX II8):{8IDlUHX Ha 06pa3eU HeMTJ 

eepH5I H3MepeHHM IIpOBOAHnaeb IIpH yrne paeee5IHHH, paBHOM 

HOrpaMM8, eOOTBeTeTBYIDlU851 OAHOfi H3 eepHfi H3MepeHHH, IIpHBE 

0THOllieHH51 HHTeHeHBHOeTeH HeHTpOHOB, OTpa)KeHHhlX OT 

H NY2 , rrpHBeAeHbl B Ta6nHue IV 

~ 
IN°t 

T a6mma IV 

( 110) 

1,125 

~0,012 

(220) 

1,028 

+0,015 

(330) 

1,031 

+0,042' 

nnH OTpa)K e HI1H (220), (330) 11 (440) 8TH OTHOllieHI151 B IIpE 

eOBII8A8IDT e OTHOllieHI1eM BeeOB rrnaeTI1HOK, paBHblM 1,042, 

HeeymeeTBeHHOM Bni151HHI1 3Ke TI1HKUH11 Ha 8TH 0Tp8)KeHH5I, T, 

IIOnb30B8Tbe 51 eOOTHOllieH11eM ( 9), OrrpeaeneHHble e IIOMOllibiD 

rneHI151 ee"!eHHH KOrepeHTHOrO paeeeHHI151 0' = 4rrb2 
KOr., W-186 

nnH pa3n11"1HbiX oTpa)KeHI1fi rrp11BeAeHbi B Ta6n11ue v • f1p11 Bbi 

B Ka"!eeTBe pan 11yea U11ni1HAP8• 6hln B351T 3KBI1BaneHTHhlM paAH) 

9 -----------' -----------



MOHOKpiiCTannoB W -186 II e CTeCTBeHHOrO BOnb~paMa; - OTHOllle-
p 

w ecT 

Hlle Be COB MOHOKpiiCTannOB W- 186 II eCTeCTBeHHOrO BOnbcjlpaMa. 

Ha YIEPe OYIHYI MeTOllOM BpeMeHII rrponeTa 6binll rrpoBelleHbi 113MepeHHR 

IIHTeHCHBHOCTeH OTpa)KeHHH (110), (220), (330), \440) OT MOHOKpHCTannH-

'leCKIIX rrnaCTIIHOK N91 11 N92 H MOHOKpiiCTanna W -186 ( CM. Ta6n. 2). 

C MOHOKpHCTannoM W -186 II rrnaCTIIHKOH Ng1 6binll rrpOBelleHbl 3 CepHII 

113MepeHHH. ITepBbie llBe cep1111 OTHOCRTCR K OllHOMy II TOMY )Ke yrny pac

CeRHIIR 87°30' II ITpOBOllHniiCb B OllHH8KOBbiX ycnOBIIRX 38 IICKnJO'IeHHeM He-

6onblllOrO pa3nH'IHR B crreKTpax rralla~lllHX Ha o6pa3eU HeHTpOHOB. TpeThH 

cepHR H3MepeHIIH rrpoBOllHnacb rrpH yrne pacceRHHR, paBHOM 138°. Hei1:Tpo

HorpaMMa, COOTBeTCTBY~lllaR OllHOH H3 cepiiH H3MepeHHH, rrpHBelleHa Ha p11C.8. 

0THOllleHIIR IIHTeHCHBHOCTeH HeHTpOHOB, OTpa)KeHHbiX OT rrnaCTHHOK Ngl 

H N 92, rrp IIBelleHbl B Ta6nHue IV 

Ta6mma IV 

( 110) 

1 '125 

:0,012 

(220) 

1,028 

+0,015 

(330) 

1,031 

+0,04Z 

(440) 

0,975 

~0,123 

ilnR OTpa)KeHHH (220), (330) II (440) 9TII OTHOllleHHR B rrpetlenax OlllH60K 

COBIT8ll8~T C OTHOllleHHeM BeCOB rrnaCTHHOK, p8BHbiM 1,042, 'ITO rOBOpHT 0 

rronb30B8TbCR COOTHOllleHIIeM (9). OrrpetleneHHbie C ITOMOlllb~ 9TOrO COOTHO-

= 477 b2 

Kor., w-186 Kor ., w-186 
WeHIIR Ce'leHIIR KOrepeHTHOrO pacceRHIIR C1 

llnR pa3nii'IHbiX oTpa)KeHHJ.i rrpHBelleHbi B Ta6n11ue v • ITp11 Bbi'IIICneHHRX A hkl 

B Ka'leCTBe pallllyCa Ul-W11HllP8• 6bin B3RT 9KBIIBaneHTHbiH palliiYC p =0,28 CM. 
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u 
KOI"'.,W-186B 

cepHg 

II cepHH 

lii cepHH 

Ta6nHua V. 

( 110 J 

30+ 3 

29+3 

26+3 

(:.:!20) 

24+2 

22+2 

20+2 

(::!30) 

24+2 

21+ 3 

20+2 

(440) 

33+5 

27+6 

26+ 3 

l..J:T06bl HaiTH KOrepeHTHble aMnnHTYAbi qHCTO gnepHOI"'O B3aHMOAeiCT

BHg, He06XOAHMO yqeCTb BKnan B3aHMOAeiCTBHg Me)!{Ay HeHTpOHOM H 9 neK

TpOHaMH aTOMa. AMIIliHTYA8 B38HMOAeHCTBHg Me )KAY HeATpOHOM H 9neKTpO-

HOM, cornaCHO pa60TaM / 13 H 141, pasHa COOTBeTCTBeHHO A = (-1 ,44+ 
ne -

~ 0,07).10-16 CM H ~ne = (-1,323 ~ 0,032).10-
16 

CM. B HH)!{eCnenyiOiliHX 

pacqeTaX IIPHHgTo 3HaqeHHe A ))e =-1 ,4.1 o-16 CM. CyMMaPHYIO KorepeHTHYIO 

aMnnHTYAY AliH CMeCH W-186 MO)!{HO 3aiiHCaTb B BHAe 

bKOI"' = + y'b'2" = b -I A I f( !.!!!._) = 
• - Kor. Kor., llt:l . ne >. 

= R - arn <1+.!.l-IA lr <sinO l, 
E ne >. 

0 

( 10) 

2k 0 Eo 

186 
rne r n - HeATpOHH851 IliHpHH8 nepBOI"'O pe30HaHCa W , lc 0 - BOnHO-

BOe qHcno, E 0 - 9HeprH51 nepsoro pesoHaHca, E - TeKylliaH 9HeprH.II, 

a - COA8p)!{aHHe 186 W B CM8CH W-186 , f( sin(} ) - cpopMcpaKTOp 9neK-
A 

TpOHHOH o6onoqKH. BTopoii qneH B cpOpMyne ( 10) yqHTbiBaeT CHnbHbiH BKnan 

rrepsoro pesoHaHca 
186 w ( E 

0
=18,83 9B). R - yqHTbiB8eT IIOTeHUHanb-

Hoe pacceHHHe 
186 w 

, BKnaa npHMeceA, a raK)!{e HesHaqHTenbHhlA BKnan 

OCTal!bHbiX pe30HaHCOB 
186 w , ( R>O ). Y!s (10) BHAHO, qTo 

b "' + V b 2 I I . sin 0 
KOI"'., llA. - KOI"' + A f (--) • ne >. ( 11 ) 

A0li)!{Ha 6biTb liHHeiHOA <fJYHKUHeA 9HeprHH, y6biBaiOili8H B CBH3H C pOCTOM 

9HeprHH, npHqeM HaKnoH ee orrpenenHeTcg napaMeTpaMH pesoHaHca 
186 

W 

PesynbTaTbi pacqeTos, nposeneHHbiX cornacHo ( 11), noKa3biB8IOT, qro anSI 

~ 10 

7 

yAOBneTBOpeHHg 9THX ycnOBHH He06XOAHMO 6paTb 3HaK MHHYC 

KBanpaTHbiM. OKoHqaTenhHO onpeneneHHag saBHCHMOCTb b Kor. 

W-186 oT 9 HeprHH npHseneHa Ha pHc.7. HaKnoH TeopeTHqect 

9 TOM pHCYHKe COOTBeTCTByeT o6menpHHgTbiM napaMeTp8M nepi 

186 116 / . - -ca w • E 0- 18,83 9B, rn - 0,315 9B. To, qro 9K• 

Hble TOqKH Tp e TbeH cepHH H3MepeHHH AOCTaroqHo XOpOiliO COl 

TanbHbiMH, r'OBOpHT 0 TOM, qTO IIOI"'nOilieHHe B MOHOKpHCTanne 

HO KoppeKTHO. PacXO)!{AeHHe M.e)!{AY roqKaMH, cooTseTCTBYIOiliH 

(110) H TeopeTHqeCKOH npgMOA, BHAHMO, B hl3BaHO 9KCTHHKUHeii . 

BepKH AOCTOBepHOCTH nony qeHHbi X pesynbTaTOB 6bin IIpOBeAel 

onhi T Ha MoHoxpoMaTope peaKTopa BBP ¢H3HKO-XHMHqecKoro 

saKnJOqancg B H3MepeHHgx orpa )!{e HHA ( 110), (220) H (330) 

Tanna W - 186 H OT MOHOKpHCTannHqeCKHX rrnaCTHHOK ecTeCTB 

cppaMa N9 1, N92 H N93 . CpasHeHHe HHTeHCHBHOCTeA oTpa)!{eHHH 

Me)!{AY co6oA IIOKasano, qTo 9TH HHTeHCHBHOCTH npOIIOpUHOH8 

nnaCTHHOK, T.e. qTo 9KCTHHKUHg IIpH nnaHe BOnHbl MOHOXpOM 

1,15 A, He cymecTBeHHa. CpasHeHHe HHTeHCHBHOCTeA oTpa)K4 

KpHCTanna W -186 H OT nnaCTHHOK nano B03MO)!{H0CTb OIIpene 

ny KorepeHTHoro paccegHHg CMeCH W-186 • PesynbTaT npH! 

B) OrrpeneneHHe HAepHbJX aMIIliHTyA pacceHHHH HsororroB. 

BonbcppaM HMeeT rrgrb cTa6HnbHbiX H30Torros: 
180 w 11 

184 w H 
186 w , HO T.K. 

180 w conep)!{HTCH so scex c 

ManbiX KOnHqeCTB8X, TO ero BKnaAOM B CYMMapHyiO aMIInHTYJ 

He6peqb. B 9TOM cnyqae aMnnHTYAbi H30Tonos 
182 

W 
188 

186 W MO)!{HO HaHTH H3 cnenyiOilieH CHCTeMbl ypaBHeHHH: 

~a b = b 
l II l 

rne b I -KOrepeHTHag aMIIliHTyna i -oA CM8CH H30TOIIOB ( 

W-186 Hl!H W eCT.), bl -KorepeHTHaH aMIIl!HTyAa j -ro 

COAep)!{aHHe j -ro H30TOIIa B i -oA CMeCH. 3aMeTHM, q, 

188 
aMIIl!HTYA8 W ycpenHeHa IIO CIIHHOBbiM COCTOHHHHM 

11 



YllOBneTBOpeHHH 8THX ycnOBHll He06XOllHMO 6paTb 3H8K MHHYC rrepell KOpHeM 

KB8.Qp8THbiM. 0KOH"iaTenbHO OrrpeueneHH8H 38BHCHMOCTb b KOI'.! I'ID ang CMeCH 

W -186 OT 8HeprHH rrpHBeueHa Ha pH c. 7. H aKnoH TeopeTH"ieCKoii. rrpHMoii. Ha 

8TOM pHCYHKe COOTBeTCTByeT o6merrpHHHTbiM rrapaMeTpaM rrepBOI'O pe30H8H

Ca 
186 w /16/. Eo= 18,83 8B , rn = 0,315 8B. To, 'iTO 8KCrrepHMeHTanb

Hbie TO"iKH TpeTbell cepHH H3MepeHHll llOCT8TO"iHO XOpOlllO COBll8ll8!0T C OC

TanbHbiMH, :r'OBOpHT 0 TOM, 'iTO rrornomeHHe B MOHOKpHCTanne W -186 Y"iTe

HO KOppeKTHo. PacXO)I(lleHHe rvie)l(llY TO"iKaMH, cooTBeTCTBYJOlliHMH oTpa)l(eHHJO 

( 110) H TeopeTH"ieCKOll llpHMOll, BHllHMO, Bbi3B8HO 8KCTHHKUHeii. . C uenb!O rrpo

BepKH llOCTOBepHOCTH rrony"ieHHblX pe3ynbT8TOB 6bin llpOBelleH KOHTpOnbHblll 

OllbiT Ha MOHoxpoMaTope peaKTopa BBP ¢H3HKO-XHMH"ieCKOI'O HHCTHTyTa. OH 

38KnJO"iancg B H3MepeHHHX OTpa)l(eHHll (110), (220) H (330) OT MOHOKpHC

Tanna W -186 H OT MOHOKpHCTannH"ieCKHX rrnaCTHHOK ecTeCTBeHHOI'O BOnb

<jlpaMa N9l, N92 H N93. CpaBHeHHe HHTeHCHBHOCTeii. oTpa)l(eHHH OT rrnaCTHHOK 

Me)l(lly co6oii. liOK83ano, 'iTO 8TH HHTeHCHBHOCTH nporrOpUHOHanbHbl 06'beM8M 

rrnaCTHHOK, T.e. 'iTO 8KCTHHKUHH rrpH .QnHHe BOnHbl MOHOXpOM8TOpa, p8BH0ll 

1.15 A, He cymecTBeHHa. CpaBHeHHe HHTeHCHBHOCTeii. OTpa)l(eHHii. OT MOHO

KpHtTanna W -186 H OT rrnaCTHHOK uano B03MO)I(H0CTb OllpeuenHTb 8MllnHTy

llY KorepeHTHoro pacceHHHH CMeCH W-186 • Pe3ynbTaT rrpHBelleH Ha pHc.7. 

B) OrrpeneneHHe auepHhiX aMrrnHTyn pacceSIHHSI H3ororroB. 

Bonb<jlpaM HMeeT ITHTb cTa6HnbHbiX H30TorroB: 
180 

W 
182 w 188 w 

j 

, HO T.K. 
180 w COllep)I(HTCH BO BCeX CMeCHX B O"ieHb 

ManbiX KOnH"ieCTBaX, TO ero BKnallOM B CYMMapHyJO 8MllnHTYllY MO)I(HO rrpe-

He6pe"ib. B aTOM cnyqae aMrrnHTYllbi H3oTorroB 
182 

W 
188 

W 
1a. w 

186 
W MO)I(HO H8HTH H3 cne.QyJOmeii. CHCTeMbl ypaBHeHHH! 

rue 

W-186 

~a b .. b 
J IJ l (12) 

b I - KOI'epeHTH851 8MllnHTYll8 i -oil. CMeCH H30TOliOB ( W -182 , W -184, 

HnH W eCT.), b l - KOI'epeHTH8H 8MllnHTYll8 j -I'O H30TOll8, a~~ -

j -ro H30Torra B i -OR CMeCH. 3aMeTHM, 'iTO KOI'epeHTH851 

aMrrnHTyua 
188 w 

ycpe.QHeHa ITO CliHHOBbiM COCTOHHHSIM 

11 



b Kor1B8w 
I+ 1 b + __ I_ b 

2I+1 + 2I+1 (13) 

I'Lle I - CITHH 51Llpa, b + H 

I 

b 

1 /2 

- 8MITIIHTYL1bl pacce51HH51 !11151 CITHHOB COC-

T8BHOI'O 5!Llpa I + 1 /2 H COOTBeTCTB eHHO. 11 Hcp0pM8UHJO 0 b + H 

b MO:>KHO ITOIIY'IHTh, rrpHBIIeK851 L18HHbie 0 ITOIIHOM Ce'IeHHH paCCe51HH51 ec-

TeCTBeHHOI'O BOIIbcppaMa: 

a =41T~a 
8 j j 

2 
b 

j ( 14) 

r!le 
2 

b 188 
I + 1 2 ' 2 

----b + b 
2I+1 + 2I+1 

H pellla51 COBMeCTHO ( 13) 

H (14). noc11e pellleHH51 (12), (13) H (14) clleLlyeT BBeC TH rrorrpaBKY aa 

HeKorepeHTHoe pacce51HHe B cpaKTop rrorllollleHH51 ( 4). P ac'IeT KorepeHTHbiX 

8MITIIHTYL1 pacce51HH51 CMec ei1 C y 'IeTOM 9 TOH rrorrp aBKH, COCT8BII5IJOllleH 2-3% , 

L!BeT 

W-182: 

W-184: 

2 
b 

Kor. 

b 2 
Kor. 

-24 
(0,559 + 0,012).10 

-24 
(0,500 + 0,010) . 10 

2 
CM 

2 
CM • 

il1151 CMeCH W -18 6 rrorrpaBKoi1 a a a eKorepeHTHOe pacce51HHe B cpaKTOpe nor-

IIOllleHH51 M0)KH0 rrpeHe6p e 'Ib. 

Pellla51 CHCTeMy ( 12), (13) H ( 14) c HCnpaBneHHb iMH 3Ha'-IeHHHMH 

b2 
KOI'., W -182 H 

b2 
KOr., W-184 

, rrolly'-IHM: 

b 182 
-1 2 

(0,833 + 0,014).10 CM 

-1 2 
(0,43 + 0,05) .10 CM b 

18 3 

-1 2 
(0,759 + 0,009).10 CM 

( 16 ) 
b 

18 . 

b 186 
-1 2 x ) 

( -0,119 + 0,005) .10 CM 

Mo*HO rroKa3aTh, 'ITO clleLlYJOlllee rrpH6JIH)KeHHe H3MeHH T pe3yl!hTaTbi 

He 6o11ee, 'IeM aa 0,5% . B rrpHBeLleHHbiX B ( 16 ) , Ta 611. V H puc.7 OlllH6Kax 

ITOMHMO HeorrpeL!elleHHOCTeH, CB5138HHb!X CO CT a THCTHKOH H3MepeHHfi, y'ITeHbl 

x) 
.QaHHbie OTHOCSITCSI K 3 Hepr1H! E = 0,034 3B. 

I 

I 
~ 
I 

HeKOTOpble CHCTeM8TI.P1eCKHe norpelllHOCTH: HeOrrpeL!e11eHHOCTh, 

npH Bbl'lHT8HHH <IJOH8 npH OopaOOTKe HeHTpOHOI'p8MM 0 HeTO'IHO< 

neneHHH nnomanei1 o6pa3UOB, aaxon51lllHXC51 B ny'IKe, aeonpenen 

BaneHTHOI'O panuyca UH11HHL1p8 MOHOKpHCT811118 CMeCH W -186 rrpll 

TOpa ITOI'110llleHH51. K OCHOBHbiM Hey'ITeHHblM norpelllHOCT51M l\ 

OlllHOKH 0 CB5138HHbte C HeTO'IHOCT51MH onpeneneHH51 H30TOr 

B8 Oop83UOB - OHH He 6bWH H8M H3 BeCTHbl. MO:>KHO T8K:>Ke C 

crrpaBeL111HBOC TH COOTHOllleHH51 (8), ITOCK011hKY !11151 H8llleH yC T 8H 

( yciiOBHe a 
1 

» Tf Bb!ITOIIH51110Cb). fill 51 ITpOBepKH rrpOBOLlHIICH 

HbiH OITbiT, B KOTOpOM yriiOBOH p83Mep a 2 HCTO'IHHK8 HeHTpOH• 

llleH B 2,5 pa3a. Pe3yllbT8Tbl 9TOI'O OITb!T8 COBIT811H C pe3ynhT 

Hb!X H3MepeHHH. 

Ha 11BPe 011.HI1 Obin rrpoBeL!eH TaK:>Ke KOHTponhHbii! orrh 

W -182 , OTmi'I8JOllleHC51 ITO H30TOITHOMY COCT8BY OT HCITOIIh3 

T a6m!Ua VI. 

Yf30TOITHblH COC T 8B KOHTp011bHOH CMeCH ( B % ) 

180 182 183 184 

w -182 0,1 71,5 11,2 11,5 

Pac'IeTaoe 3Ha'IeHHe KorepeHTHOA aMITIIHTYL1hl B TOH CMeCH ITO H 

Hb!M ( 16); b Kor. = (0,72 :!: 0,01) .w-1
2 

eM. B pe3yllbTaTe H3rv 

rrolly'IeHo b = (0,72 :!: 0,02 ).10-12 CM. 
Kor. 

ABTOp b! 611ai'OL18pHbl 11. M. ct>p a HKy, ct>. n. lllarrHpo, B. E 

lle3Hble o6cy)KLle HH51 H COBeTbi, E. M. CaBHUKOMy, A. n. ily6p 

COTPYL1HHKaM 3a IIJ06e3aoe H3roTOBIIeHHe MOHOKpHcTaiiiiOB, P. 

rrpeL!OCT a BneHHYJO B03MO)KHOCTb H3MepeHHH Ha BBP. 

~ 12 IS 



HeKOTOpbie CHCTeM8TI1'1eCKHe rrorpelliHOCTH: HeonpeneneHHOCTh, B03HHK8IOlli8Sl 

npH Bbl'IHT8HHH !jloHa npH o6pa60TKe HeHTpOHOI'p8MM, HeTO'IHOCTH rrpH onpe

neneHHI1 nnomaneii o6pasuos, HaXOASllliHXCSl B ny'IKe, HeonpeneneHHOCTh 9KBH

aaneHTHoro panHyCa U111111HAp8 MOHOKpHCTanna CMeCH W -I86 npH paC'IeTe cjlaK-

TOpa IlOI'llOUieHHSl. K OCHOBHbiM Hey'ITeHHbiM ITOI'peUIHOCTSIM MQ)I{HQ ~THeCTH 

OUIH6KH, CBH38HHble C H9T04HOCTSIMH onpeneneHHSl H30TOilHOI'O COCTa-

B8 o6p83UOB - OHH He 6binH H8M H3BeCTHbi. MO)I{HO T8K)I{e COMHeB8ThCSl B 

cnpaBeA1IHBOC TI1 COOTHOIII9HHSI (8), ITOCKOllhKY AllSl H8UleH ycTaHOBKH a 
2 

,.(27-3) TJ 

( ycnOBHe a I >> TJ Bb!ITOllHSinOCh). llnSl npOBepKH npOBOAHllCH AOil01IHHT9nh

Hblll OITbiT, B KOTOpOM y rnOBOll p83Mep a 2 HCTO'iHHKa HeHTpOHOB 6hin yMeHh

lli9H B 2,5 pasa. PesynhT8Tbl 9TOI'O Ollb!T8 COBil81IH C pe3ynhT8T8MH OCHOB

Hb!X H3MepeHHll. 

Ha I1EPe OI1HI1 6bin nposeneH TaK*e KOHTponhHbifi. orrhiT co CMeChiO 

W -I82 , OT1IH'I8IOllieHCSl ITO H30TOilHOMY COCT8BY OT HCI101lh3yeMOH Bhlrue. 

Ta6n11ua VI. 

J130TOITHbiH COCT8B KOHTpOnbHOH CMeCH (a % ) 

I80 I82 I83 I84 I86 aec B r 

w -182 O,I 7I ,5 II ,2 II ,5 5,7 52,708 

PaC'i9THOe 3Ha'leHHe KOI'epeHTHOH 8MIT1111TYJlbl 3 TOll CMeCH ITO HCXOJlHblM Jl8H-

HbiM (16): b KOI'. 

nony'leHo b 
KOT'. 

(0,72 :!:0,01 ).1o- 12 
eM. B pesynhTaTe H3MepeHHil 6hmo 

(0,72 ± 0,02 ).10-12 CMo 

ABTOpbl 6nai'OJl8pHbl 11. M. <PpaHKy , <P. n. lllanHpO, E. Eypacy sa no-

n e3Hble o6cy)KJl9 HIHI H COB9Tbl, E. M. CaBHUKOMy, A. rr. lly6poBCKOMY H HX 

COTPYJlHHK8M 38 ni06e3HOe H3rOTOB1leHHe MOHOKPHCTannoa, p. rr. Osepoa::,· 38 

npeJlOCTaaneHHYIO B03MO)I{HOCTh H3MepeHHi1 Ha BBP. 
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