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Summary 

The time-of-flight technique has been 
used to measure the intensities of the 
diffraction peaks from the single crystal 
of perdeuteronapthalene C1<Ps· The measu
rements of the neutron scattering by poly
crystalline specimens V and Mo were per
formed for determination of the incident 
neutron spectrum. The measured intensities 
from C10 D8 corrected for the effective 
flux, absorption, and extinction have 
been compared with the calculated ones, to 
find which the data of G.S.Pawley and 
E.A.Yeats (Act. Cryst., B25, 2009, 1969) 
have been used. 

The final R(F) value was about 6%. We 
have come to the conclusion that the time
of-flight technique can provide rather 
precise value of the structure factors for 
the solution of various problems con
cerning a structure analysis. 

1. BeeoeHue 

MeTOJJ. upeMeHH nponeTa /MBll/ JJ.n.H H3y'leHHB JJ.HcilpaK
UHH HeiiTpOHOB Ha'laJI HCnOJib30BaTbCB )J.OCTaTO'lHO )J.aB
HO /l,21, OJJ.HaKo .11.0 cux nop 3KcnepuMeHTOB no MBll, oco-
6euuo c MOHoKpHcTannaMH, npoue.JJ.eHo couceM Mano. 113 
3KCnepHMeHTOB, nocTaBJieHHblX C UeJibiO BbiBCHeHHB cno
co6HOCTH MBll JJ.aBaTh KoppeKTHble JHa'leHHB cTpyKTYPHhiX 
cilaKTOpOB, HaM H3BeCTHO TOJlbKO HCCJie)J.OBaHHe CTpyKTypbl 
MOHOKpHCTanna Mn 

5
Ge 

3 / 3/, B KOTOpOM, O)J.HaKO, )J.e
naJOTCB TOJlbKO Ka'leCTBeHHble BbiBO)J.bl 0 COrJiaCHH H3Me
peHHbiX H pacc'lHTaHHbiX CTPYKTypu~x cllaKTopou. BepoBT
uo, 3TO o6bBCHBeTCB TeM, 'ITO u MBll nepexo.JJ.OT HJMepeu
HbiX HHTeucuuuocTeH K cTpyKTYPHhiM cllaKTopaM Tpe6yeT 
BBe)J.eHHB HeCKOJlbKHX cyiUeCTBeHHblX nonpaBOK, 3aBHCBIUHX 
OT )J.JIHHbl BOJIHbl ueuTpOHa. B nepByiO O'lepe)J.b 3TO OTHOCHT
CB K yqeTy cneKTpa HeHTpOHOB, 3clKl>eKTHBHOCTH )J.eTeKTOpa, 

3KCTHHKUHH H nornoiUeHHB HeHTpOHOB B o6pa3ue. 
BoJMO>KHOCTb KoppeKTHoro uue.JJ.eHHB ucex 3THX nonpa

BOK JJ.JIB MeTo.JJ.a "6enoro nyqKa" noKaJaua u pa6oTax I 
4

•
5

/ , 
u KOTOpbiX JJ.JIB cTpyKTYP a-(COOH1·2H20u K2 NaCrF 6 6bi
nu nonyqeuhi Rw -cllaKTOpbl, paBHble cooTueTcTueuuo 0,102 
H 0,100. HeuTpouorpaciluqecKoe uccne)J.ouauue nepuoH: H3 
3THX cTpyKTYP o6bl'lHbiM MeTOJJ.OM 161 npuueno K R -cllaK-w 

Topy 0,092, 'ITO nHWh ueMuoro nyqwe peJynhTaTa /4/ . 
M Bll BBHO npe.JJ.nO'lTHTenbHee MeTo.JJ.a "6enoro ny'lKa", 

nocKOJibKY TPYJJ.HOCTH, cuBJaHHble c paJJJ.eneuueM HHTeu
cuuuocTeH oT pa3HblX nopBJJ.KOB oTpa>KeHHB, u MBll npaK
TH'leCKH He B03HHKaJOT. 3TO o6CTOBTeJibCTBO, no- BH)J.HMOMY, 
oKa>KeTcB pewaJOIUHM npu uccne.nouaHHH KpBcTannou c 6onh
wou 3neMenTapuou B'leH:KoH:. BMecTe c TeM MO>KHO noKa-
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3aTL, "'TO MBll .n;omKeH HMeTL 6onLwoe npeuMymecTBo H 
no cpaBHeHHIO C Ofihi"'HbiM MeTO,IJ;OM, CB.H3aHHOe CO CKOpOCThiO 
HaKonneuu.a: 3KcnepuMeHTaJILHoii uu«<JopMa~HH/7 I. 

B uacTo.a:w;eii pa6oTe npuae.n;eHLI pe3yJILTaThi ueiiTpouo
rpa«<JuqecKux 3KcnepuMeHTOB no MBll Ha HMnynLCHOM 
peaKTOpe lf]i P- 30 JIH<I>, OCHOBHOH UeJibiO KOTOpbiX fibiJIO 
Bhl.a:cueuue TO"'HOCTH onpe.n;eneuu.a: CTPYKTYPHhiX «iJaKTopoa, 
a TaK)f(e OTpafiOTKa MeTO,IJ;HKH HX llOJIY"'CHH.H H3 ,n;u«<JpaKUHOH
HhiX cneKTpoa. ~.a: onpe.n;eneuu.a: 34J«<leKTHBHoro cneKTpa 
HeHTpOHOB B ,IJ;JI.H O~eHKH CHCTeMaTH"'eCKHX norpeWHOCTeii 
B ero OnHCaHHH fihiJIH npoae,n;eHbl .IJ;OnOJIHHTeJibHLie H3Me
peHH.H pacce.&:HH.H HeHTpOHOB Ha llOJIHKpHCTaJIJIH"'eCKHX V H 
Mo. B .n;anLHeiiweM 3TH .n;aHHhle npuMeu.a:nucL K auanu3y 

,n;u«<JpaKUHH OT MOHOKpHCTanna ,n;eiiTepoua«<JTaJIHHa C
10

D
8 

. 
Cpaaueuue uawux 3KcnepuMeHTaJILHhiX .n;aHHhiX npoH3Bo,n;u
nocL C BeJIH"'HHaMH, paCC"'HTaHHhiMH HO ,IJ;aHHbiM 0 CTpyK
Type C10 D 8 , npuae.n;eHHhiM B pa6oTe 18 1 

2. 3KcnepuMeHm 

3KcnepHMeHT llpOBO,IJ;HJIC.H no CXeMe, CTaH,n;apTHOH ,IJ;JI.H 
.n;u«<JpaK~HOHHhiX uccne.n;oaauuii no MBn/2,3 1, ua o.n;HoM H3 
ny"'KOB HMnynLcuoro peaKTopa H.li P- 30 I puc. 11. Bee 

'44' :• 

---------------------S6M 

Puc. 1. Fopu3oHmaA&Hblu pa3pe3 U3MepumeA&Hou ycmaHoe
Ku. 1 - 3aMeoAumeA& HeumpoHoe, 2 - 3arquma, 3 - wu6ep, 
4 - BUKYYMHbJU HeumpoHOBOO, 5 - KO/l/lUMQ11lOp, 6 - 3UUIU1fla, 
7 - KO/l/lUMQiflOp, 8 - Oe1fleK11lOp, 9 - 3QUIU1fla, 10 - ZOHUO
Melflp, 11 - o6pa3efl. 

4 

H3MepeHH.H 6hiJIH npoBe,IJ;eHhi C ,n;eTeKTOpOM, COCTO.a:mHM H3 
Jl.BYX BepTHKaJihHO nOCTaBJieHHhiX 6opHhiX C"'eT"'HKOB C 
OKHOM 3 X 5 CM 2. Cpe,n;H.H.H MOmHOCTh peaKTOpa BO BpeM.a: 
3KcnepuMeHTa cocTaan.a:na 15 KBm. HeiiTpoHHhle cneKTPhi 
no apeMeHH nponeTa perucTpupoaanuch MHoroKaHaJILHhiM 
auanu3aTopoM AH-4096 H 3anuchlaanuch qepe3 3BM 
.6 3C M- 4 ua MarHHTHYIO neHTY .n;n.a: xpaueuu.a: H nocne,n;y10-

meii o6pa6oTKH. 

)l.ns ua6mo.n;euus «<JopMhi cneKTpa na,n;aiO~Hx ua o6pa-
3e~ HeHTpOHOB HCnOJIL30BaJIOCL pacceJIHHe Ha nOJIHKpHCTan
JIH"'eCKOH BaHa,IJ,HeBOH nnacTHHKe TOJI~HHOH -1 CM, nocTaB
JieHHOH B nOJIO)f(eHHe CHMMeTpH"'HOrO OTpa)f(eHHJI. YroJI 
pacceJIHHJI COCTaBJIJIJI 90 ° · <l>oH 6hiCTphiX HeiiTpOHOB H3-
Mepsnc.a: B Toil )f(e reoMeTpHH, HO o6pa3e~ 3aKphiBanc.a: 

Ka,IJ;MHeM. 
KpoMe Toro, .n;ns onpe.n;eneHHJI «<JopMhl cneKTpa 6b1JIH 

C,IJ,eJiaHLI ,n;u«<JpaK~HOHHLie H3MepeHHJI Ha nOJIHKpHCTaJIJIH"'eC
KOM o6pa3ue Mo. llopowoK Mo ecTeCTBeHHoro H30Tonuoro 

COCTaBa HaCLillaJICJI B ~HJIHH,IJ;pH"'eCKHH amOMHHHeBhiH KOH
TeiiHep ¢ 20 MM H TOJimHHOH CTeHOK 0,2 MM. lf3MepeHH.H 
npoao,IJ,HJIHCL npu yrnax pacce.a:HHJI 90° H 146°. CneKTp, 
3aperucTpupoaaHHhiH npu yrne pacce.a:uu.a: 146~ npe,n;cTaa
neH Ha puc. 2. Xopowee apeMeHHoe pa3peweHue, o6ycnoa
neHHOe 60JihWHM nponeTHhiM paCCTOJIHHeM H xopoweii KOJI
JIHMaUHeH, n03BOJIHJIO Ha6JIIO,IJ;aTh ,IJ;OBOJILHO MHOrO JJ.H«iJpaK
UHOHHhiX MaKCHMYMOB, npHrO.IJ;HhiX ,IJ;JI.H o6pa60TKH 113 npH 
2 () = 90? H 25 npu 2 () = 146 ° I. )l.n.a: KOHTpons 6hiJIH npo-
ae,n;eHhi H3Mepeuus c UHJIHH.n;pu"'eCKHM o6pa3~0M Mo ¢15 MM 

npu yrne pacce.a:uus 90°. 
)l.u«<JpaK~HJI OT MOHOKpHCTaJIJIOB ,n;eiiTepoua«<JTaJIHHa 

C 
10 

D
8 

uccne.n;oaanacL Ha .n;ayx c«<Jepu"'eCKHX o6pa3uax c 
,IJ,HaMeTpaMH 15 H 12 MM, 3aKJIIO"'eHHhiX B wapoo6pa3Hble 
TOHKOCTeHHble CTeKJIJIHHble KOHTeiiHephl ,IJ;JIJI yMeHLWeHHJI 
ao3roHKH. Bee H3Mepeuu.a: 6LIJIH npoae,n;eHhl npu 2() = 90°. 
O,n;HH H3 .n;u«<JpaKUHOHHhiX cneKTPOB npe,n;cTaaneH ua puc. 3. 
B pa6oqeii o6nacTH cneKTpa npu .n;nuHax aonu OT 0,9 .a .n;o 

0 5,0 A 6Mno 3aperucTpupoaauo 98 .n;u«<JpaK~HOHHhiX MaKcu-
MYMOB 3a 18 C'LeMOK Ia cpe,n;HeM 5,5 MaKCHMyMa Ha O.IJ;HY 
nnocKoCTLI. OTpa)f(eHH.H OT HeKOTOphiX nnocKocTeii H3Mep.a:
JIHCL ,IJ;Ba)f(,ll;hl ,IJ;JI.H KOHTpOJIJI CTa6HJILHOCTH yCJIOBHH 3KCnepH-
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Puc. 2. HeumpoHozpaMMa om noAuKpucmaAAa Mo. 

MeHTa, H, KpOMe Toro, 6biJIH npoBe,IJ;eHbl H3MepeHHJI C Y3KOH 
~eJibiO nepe,n ,IJ;eTeKTOpOM, 1-ITO HMHTHpOBaJIO perHCTpal.{HIO 
TOJibKO nHKOBOH HHTeHCHBHOCTH. He 3KBHBaJieHTHbiX MaKCH
MYMOB 6bJJIO H3MepeHO 45 OT 12 nJIOCKOCTeii, T.e. B cpe,n
HeM OKOJIO 3, 7 MaKCHMYMOB Ha nJIOCKOCTb. )J;JIH npOBepKH 
KaqecTBa KpHCTaJIJIOB H Ol.{eHKH HX M03aHqHOCTH 6biJia H3-
Mepeua pOKHHr- KpHBaJI B nJIOCKOCTH pacceHHHJI npH Bpall.{aJO
ll.{eMCJI o6pa3ue H ueno,nBH)I(HOM ,neTeKTope c Y3Koii anep
Typoii. 

3. 06pa6omKa oaHHbiX u pe3yAbmambt 

0CHOBHaJI o6pa60TKa HH,POpMal.{HH OCy~eCTBJIJIJiaCb Ha 
3BM li3CM-6 H CDC-6400 BblqHCJIHTeJibuoro ueuTpa 
OHJIH. HuTerpaJibHble HHTeucHBHOCTH ,D;H<lJpaKl.{HOHHbiX MaK
CHMYMOB llOJiyqaJIHCb Ha OCHOBe BpeMeHHbiX CllCKTpOB no 
MeTo,ny, H3JIO)KeHHOMY B /<J I, ll03BOJIJIJO~eMy HaXO,!J;HTb HH-

6 

TeHCHBHOCTH nepeKpbiBaJO~HXCJI MaKCHMYMOB. llepexo,n OT 
HHTeHCHBHOCTeii K CTPYKTypHbiM <iJaKTOpaM H cpaBHeHHe 
nocne,nuHx c pacqeToM nposo,nHJIHCb no cneuuanhuo uanu
caHHbiM nporpaMMaM C npHBJieqeuHeM nporpaMMbl MHHHMH
Jauuu <lJyuKl.{Houanos FUMILI 1101 H3 6H6nuoTeKH cTau.napT
HbiX nporpaMM BhiqHCJIHTeJibHoro ueuTpa. 

PacceHHHe ua saua,nHH 

CneKTP pacceJIHHbiX ua V ueiiTpouos nocne BhiquTaHHH 
<iJoua H Hcnpasneuuii ua norno~euue B o6paJue o6pa6a Tbi
sancH no MHK c ucnoJih30BauueM <iJyHKUHH 

-c11A2 e -C3A -C4 A -C5aKOI'(,\) 

<I>(A)=<I> e (1-e )e 
o A c2 

/1/ 

2 2 
1 -f: ,lA 

r.ne <1>
0

, C 
1 

+ C., - napaMeTpbl, -(-. e - Mo.nenupyeT 
a '2 

A -<~1A -CsaKor(,\) 

MaKCBeJIJIOBCKYJO <iJopMy cneKTpa, e • e 
ocna6neuue ueiiTpouuoro nyqKa H3- Ja nornomeHHH B BOJ,ny
xe H aJIJOMHHHH, aKOT' (A) - HHTerpaJibHOe KOrepeHTHOe 
ceqeuHe aJIJOMHHHJI (1- e -C4A) - 3~eKTHBHOCTb ,IJ;eTeKTOpa. 

' MuuuMnJuposancH <lJyuKunouan 

r.ne 

x2 

I -I 

I (--2-
i al 

3KCnepHMeHTaJibHaJI 
cquTauuoe Juaqeuue, a 1 -

KJIOHeHHe 3KCnepHMeHTaJibHOH 
no BCeM TOqKaM. 

/2/ 

HHTeHCHBHOCTb, Y. - pac-
' I cpe,nuee KBa,npaTuquoe oT-

senuquubl, cyMMa 6epeTcH 

AuanoruquaH <iJopMa cneKTpa, uo 6e3 yqeTa a (A) , 
HCnOJib30BaJiaCb B I 41 ,!J;JIJI MO,IJ;eJIHpOBaHHJI cneKTpaKClf "Me

To.ne 6enoro nyqKa". 
06pa60TKa 120 ToqeK B HHTepBaJie ,!J;JIHH BOJIH 0, 95 + 

0 
+3,40 A BbiJIBHJia CHJibHYIO KOppeJIHl.{HIO Me)I(,!J;y HeKOTOpbiMH 
napaMeTpaMH, qTO rOBOpHT 06 H36biTOquoii napaMeTpH3a
l.{HH <lJyHKl.{HH /1/. )J.aJibHeiiWaJI o6pa60TKa npOBO,!J;HJiaCb llpH 
<iJHKCHpOBaHHOM C 

4 
H H3MeHHJO~eMCJI C waroM 0,25 C 2 • 
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Puc. 3. HeumpoHozpaMMa om MOHOKpucmaAAa C
10 

0
8 

Ha pUC. 4 TIOKa3aHhl 3KCTiepHMeHTaJihHhie TO'IKH H KpHBaH, 

cooTBeTCTBYIOIQaH I 11 c napaMeTpaJvfH C 1 = 1,59 A; C
2
= 4,5; 

C 3 = 0 56 _A»~I • C = 0 16 A ~I · C = 3 2 cM Y'leT 
' ' 4 ' ' 5 ' . 

KorepeHTHoro pacceHHHH B Al cymecTBeHHO cKa3hiBaeTCH 

Ha Ka'leCTBe no.n,roHKH. B ma6A. 1 .n,aHhl BeJIH'IHHhi, xapaK

TepH3 YIOIQHe COOTBeTCTBHe 3KCTiepHMeHTaJihHhiX TO'IeK $yHK

ll,HH I 1/, H 3Hat.IeHHH napaMeTpos c y'leToM H 6e3 yqeTa 

KorepeHTHoro paccenHHH Ha Al. 
0603Ha'leHHH B T!la6A. 1 HMeiOT CJie.D,yiOIQHH CMhiCJI: 

x?n "'X 2 1(n-m) , 0 • 'IHCJIO 3KCTiepHMeHTaJihHhiX TO'IeK, 1 
m- 'IHCJIO HetPHKCHpoBaHHhiX napaMeTpOB, Rw =[x21+ (Ii /ai )2]~ 

I 

Cpe.D,HHH 3MTIHpH'IeCKaH OTHOCHTeJihHaH TIOrpeWHOCTh .D,JIH 

o.n,HOH TO'IKH laecoBOH $aKTOp pacxo.n,HMOCTHI. B Rw Ha

PH.D.Y CO CTaTHCTH'IeCKHMH tPJIIOKTyall,HHMH BHOCHT BKJia.D, H 

B03MO'II<HOe HeCOOTBeTCTBHe tPYHKll,HH 111 3KCTiepHMeHTaJih· 

HOMY crreKTpy. OueHHTh 3TO HecooTBeTCTBHe MO~Ho, ecnu 

yqeCTh, 'ITO cpe.D,HHH CTaTHCTH'IeCKaH OTHOCHTeJihHaH no

rpemHOCTh .IJ,JIH %; O.D,HOH 3KCTiepHMeHTaJihHOH TO'IKH 

a=[ n I~ (I . / o. )2 ] 2 B 3TOM 3KcnepHMeHTe cocTaBHJia 
· I I 

0,011! Cne.n,oBaTeJihHO, HecTaTHCTH'IeCKHH pa36poc To'leK 

8 

Ta6mma 1 

PeaynhTaThl pacceBHHB Ha V 

C5(cM) X~ Rw c. c2 c3 

0,0 2,9 0,019 1,62 5,0 0,36 

3,2 1,7 0,015 1,59 4,5 0,56 

Ta6nHua 2 

PeaynhTaTbi pacceBHHB Ha Mo 

¢,MM n x2 
n Rw(I) R(F)* c. c2 c3 c4 

20 38 4,2 0,040 0,033 1,70(2) 2,5 0,54(2) 0,24(2) 

15 15 3,2 0,043 0,033 

*R(F)=~ I F3 -F II !F3 
1 p i 
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Puc. 4. CneKmp HeumpoHoe, pacce.HHHblX Ha V. Kpyx~eu -
3KcnepuMeHmaAbHbre mot.tKu, cnAOWHa.H AUHU.H - pact.tem 
no /1/. CmpeAKaMu yKa3aHbr noAoxeHu.H 6p322oec~eux cKat.t
Koe e cet.teHuu pacce.HHU.H AI. BepmuKaAbHble t.tepmot.tKU 
noKa3brea10m 3'*'- Hoe OIIIKAOHeHue om pact.temHou ~epueou. 

He npeBbllllaeT B cpe.n.HeM 1%. MaKCHMaJibHhie OTKJIOHeHHH 

B OT,lJ.eJibHbiX TO'IKaX He npeBbllllaJIH Tpex OlUH60K. BMeCTe 

C TeM 3TOT 3KCnepHMeHT He fl03BOJIHeT C,lJ.eJiaTb OKOH'Ia

TeJibHOrO 3aKJIJO'IeHHH 0 ClleKTpe H3- 3a HeB03MO)I(HOCTH 

TO'IHOrO y'leTa ~OHa, BJIHHHHH MHOrOKpaTHOrO pacceHHHH, 

a TaK)I(e H3- 3a MaJIOH HHTeHCHBHOCTH ,LI.JIHHHOBOJIHOBOH 

qacTH cneKTpa. lionee Ha.n.e)I(Hhie 3Ha'leHHH napaMeTpoB 

~YHKUHH /1/ HaXO,lJ.HJIHCh nyTeM ,lJ.H~paKUHOHHbiX H3MepeHHH 

C Mo, a OCHOBHbiM pe3yJihTaTaTOM 3KCnepHMeHTa C V HB

JIHeTCH To, 'ITO lilYHKUHH I 1/ .n.ocTa TO'IHO xoporno onucbiBaeT 

Ha6nJO.n.aeMbiH cneKTp. 

,D;u!lJpaKUHH Ha Mo 

HHTerpaJihHble HHTeHCHBHOCTH .n.u!lJpaKUHOHHhiX MaKcu

MYMOB OT flOJIHKpHCTaJIJia OflHChiBaJIHCh !lJopMyJIOH 
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1hkf =¢(,\),\
4

• (jF
2 

)hkf .A(,\), /3/ 

r.D.e j - lbaKTOP IIOBTOpHeMOCTH, F - cTpyKTYPHbiH lbaKTop 

c yqeToM Tellnonoro .D.BH:lKeHHH, A(,\)- lbaKTop llornomeHHH, 

KOTOpbiH paccqHTbiBaJICH OfiblqHbiM o6pa30M: 

1 -I! (,\)t 
A(,\)=y-fe dV, /4/ 

r,IJ,e V- o6'beM o6pa3u;a, t - IIYTb HeiiTpoHa B o6pa3u;e, 

f1 ( ,\) • 3aBHCHll.\HH OT ,IJ,JIHHbl BOJIHbl JIHHeHHbiH K034JibHUHeHT 

IIOrJiomeHHH, OCHOBHOH BKJia,IJ, B KOTOpbiH ,IJ,aiOT ceqeHHH 

11ornomeHHH, HeKorepeHTHoro H KorepeHTHoro pacceHHHH. 

06pa6oTKa 110 MHK ocymecTBJIHJiacb aHanoruqHo o6pa-

6oTKe ClleKTpa OT V, T.e. MHHHMH3HpOBaJICH 4JyHKUHOHaJI 

/2/. HopMuponoqHbiH 11apaMeTp ct>0 BBO.IJ.HJICH HeJanucuMo 

.D.JIH Ka:lK,IJ,oro yrna pacceHHHH. PeJyJibTaTbi o6pa6oTKH 

,IJ,aHHbiX OT o6pa3IJ;a ¢20 MM llpHBe,IJ,eHbl B ma6A. 2. 
,[J;JIH BCeX 3KCIIepHMeHTaJibHbiX ToqeK 4JaKTOp IIOrJIOll.\eHHH 

Haxo,IJ,HJICH B llpe,D,enax oT 0,68 .D.O 0,85. Ha6op llapaMeTpon, 

IIOJiyqeHHbiH ,IJ,JIH o6pa3u;a ¢20 MM, HCIIOJib30BaJICH ,IJ,JIH 06· 

pa6oTKH ,IJ,aHHbiX OT o6pa3u;a ¢ 15 MM. PeJyJibTaT TaK:lKe 

11puae,IJ,eH B ma6A. 2. 
B ma6A. 3 llpe,D,cTanneHbl ,IJ,aHHbie .D.JIH o6pa3u;a ¢ 20 MM 

,IJ,JIH BCeX H3MepeHHbiX MaKCHMYMOB: 3KCIIepHMeHTaJibHble 

H pacqeTHble HHTeHCHBHOCTH H cpe,IJ,HHe KBa,IJ,paTHqHbie OT· 

KJIOHeHHH 3KCIIepHMeHTaJibHbiX HHTeHCHBHOCTeH. fiepBbie 

13 TOqeK OTHOCHTCH K yrny pacCeHHHH 90°. 

Ou;eHHM HecTaTHCTuqecKHH BKJia.D. B pa36poc 3KCIIepu

MeHTaJibHbiX ToqeK. PacqeTHaH nenuquHa CTPYKTypHoro 

4JaKTopa Mo, ,IJ,eJieHHoro Ha a~IIJIHTY.D.Y pacceHHHH H Te11nono:H 

MHO:lKHTeJib, panHa qucny aTOMOB B gqeiiKe F =2. Cpe,D,Hee 

3KcnepuMeHTaJibHOe 3HaqeHHe F = :! w F /:! w * 
3 i i i3 I 

2,002±0,03 /cyMMHponaHHe no 38 TOqKaM, 01IIH6Ka 

* w = 1/ a2 
i i 

12 

( 

CTaTHCTHqecKaH/. BH,IJ,HO, qTO B cpe,IJ,HIOIO BeJIHqHHY B03MO)I(· 

Hble HeCTaTHCTHqeCKHe OTKJIOHeHHH BKJia,IJ,a llpaKTHqecKH 

He ,IJ,aiOT. lfx BKJia,IJ, B OT,IJ,eJibHbiX TOqKaX MO)I(HO OIJ;eHHTb, 

npHHHMaH BO BHHMaHHe, qTo cpe,D,HHe BeJIHqHHbl OTHOCHTeJib • 

HbiX CTaTHCTHqecKOH H 3MnHpuqeCKOH 01IIH60K ToqeK co

CTaBJIHIOT 0,01 H 0,02 COOTBeTCTBeHHO. CJie,IJ,OBaTeJibHO, 

HeCTaTHCTHqecKHH BKJia,IJ, B OTKJIOHeHHH 3KCnepHMeHTaJib· 

HbiX ToqeK OT pacqeTHbiX 3HaqeHHH B cpe,IJ,HeM He llpeBbiliia· 

eT 1 o/o. 

,[J;u4JpaKUHH Ha C 10 °s 
fipH o6pa6oTKe pe3yJibTaTOB 3KCnepHMeHTOB C MOHO· 

KpHCTaJIJiaMH ,IJ,eHTepoHa4JTaJIHHa HHTeHCHBHOCTH .IJ.H4JpaK· 

UHOHHbiX MaKCHMYMOB OnHCbiBaJIHCb 4JopMyJIOH 

I h kP = ci> ( ,\) ,\ • F 2 
n A(,\).Y(,\), 

hkc 
/5/ 

Y(,\) - nonpanKa Ha 3KCTHHKUHIO. 06pa6oTKa poKHHr·Kpu

BbiX ,IJ,aJia ,IJ,JIH M03aHqHOCTH 060HX KpHCTaJIJIOB BeJIHqHHY 

OKOJIO 30 '. CTOJib 60JiblllaH M03aHqHOCTb n03BOJIHJia OTHe

CTH KpHCTaJIJibl K THny 1 H ,IJ,JIH pacqeTa Y(,\) HCIIOJib30BaTb 

npu6JIH:lKeHHe 3axapua3eHa 

,\3 F 2 

v 2 sin 2 e 
T)-Yl , Y(,\ ) .. (1 +2g /6/ 

c 

r,IJ,e g - cno6o,D,Hb1H llapaMeTp, T - cpe,D,HHH nyTb HeiiTpoHa 

a o6pa3u;e, Vc - o6'beM 3JieMeHTapHoii gqeiiKH. CeqeHHH 

norJIOll.\eHHH aTOMOB yrnepo,D,a H ,IJ,eHTepHH HaCTOJibKO MaJibl, 

qTo 4JaKTOp nornomeHHH llpaKTHqecKH He 3aBHCHT OT ,\ H, 

cne,IJ,oBaTeJibHO, T = const . CTpyKTYPHbie lbaKTOpbi pac_:

cquTbiBaJIHCb 110 napaMeTpaM CTPYKTYPbi .D.JIH CHMMeTpHH 1 
H3 pa6oTbi 181 , B KOTopo:H no 331 MaKCHMYMY 6e3 nne,IJ,eHHH 

IIOnpaBOK Ha nornomeHHe, 3KCTHHKUHIO H TenJIOBOe .D.Hib4JY3-

Hoe pacceHnue 6bm nonyqeH lbaKTop pacxo.D.HMOCTH .D.JIH 

cTpyKTYPHbiX <t>aKTopon R{F) = 0,051. B xo,IJ,e o6pa6oTKH 

3KcnepuMeHTaJibHbiX ,IJ,aHHbiX 110 MHK .D.JIH IIJIOCKOCTeii c 
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fiORLWHM I<ORH'IeCTBOM O,D;HOBpeMeHHO Ha6mo,n;aeMLIX nOpJI,n;
I<OB OTpa)l(eHHJI BBO,D;HRHCL He3aBHCHMLie HOpMHpOBO'iHLie 
napaMeTpLI. MHHHMH3Hpoaanc.ll <}lyui<uuouan /2/, npu'leM 
OWH6I<H 3I<CnepHMeHTaRLHLIX TO'iei< 3a,D;aBanHCL no <PopMy
ne o 

2 
= o~ + o 2 • 12

, r.n;e a1 - CTaTHCTH'ieci<aJI owu6I<a, 
0 = 0,02- OTHOCHTeRLHaJI OWH6I<a, CBJI3aHHaJI C HeCTa6HnL
HOCTLID ycnoau:ii 3I<cnepuMeura. Ha nepBLix HTepauuJix cao-
60,D;HLIMH JIBRJIRHCL TORLI<O HOpMHpOBO'IHLie napaMeTpLI. 
~nJI BLI'IHCneHHJI cnei<Tpa HCnOnL30BaRHCL napaMeTpLI, on
pe,n;eneHHLie H3 3I<cnepuMeHTa c Mo I 111a6A. 2/. B I<onue 
o6pa60TI<H YTO'IHJIRHCL BeRH'iHHa g H napaMeTpLI ~f H C .-J , 

3Ha'leHHJI I<OTOpLIX MornH H3MeHHTLCJI Ja BpeMJI Me)l(,n;y 
3I<CnepHMeHTaMH. B 111a6A. 4 npuse.n;eHLI .QaHHLie, OnHCLIBaJO
mue xo.n; o6pa6oTI<H. Uu<}lpLI a nepso:ii I<onoHI<e OJHa'iaJOT: 
I - YTO'IHeuue TORLI<o uopMuposo'iHLIX napaMeTpoa, 2 -
.n;o6asneuo yTo'lueueuue g , 3 - .Qo6aaneuo YTO'ineueuue C :t u 
c4 ; R(l) H R(F) - o6LI'IHLie R -<}lai<TOpLI .n;nJI HHTeHCHBHOCTeii 

H CTPYI<TypHLIX <}lai<TOpOB. ~nJI g , C :l H C
1 

IIpHBO.QJITCJI HX 
I<oHe'iHLie JHa'leHHJI ua I<a)I(.QOM ware. Owu6I<H napaMeTpos 
g, C:lH C 1 COCTaBRJIIOT OI<ORO 10; 0,05 H 0,05 COOTBeT

CTBeHHO. B 111a6A. 5 npuae.n;eHLI .n;aHHLie .n;nJI scex HJMepeu
HLix Mai<CHMYMOB OT o6pa3Ua ¢ 15 MM. 

3aKA10tteHue 

flony'ieHHLie peJynLTaTbi noi<a3biBaJOT, 'ITo Y*e ua 
.QaHHOM 3Tane pa3BHTHJI MeTO.QHI<H 3I<CnepHMCHTa MeTO.Q 
BpeMeHH nponeTa MO)I(eT .n;asaTb 3Ha'ieHHJI 3KCnepHMeHTanb
HLIX <}laKTOpOB CO cpe.QHeH TO'IHOCTbiO RY'iWe 10%, 'iTO 
.QOCTa TO'IHO .QRJI O'leHb WHpOKOrO Kpyra Ja,n;aq CTpyKTypuoro 
auanHJafll ~ 0I<OH'ia TeRLHLIM IIO.QTBep)I(.QeHHeM 3TOrO BbiBO.Qa 
.n;on*HO JIBHTbCJI ueJaBHCHMoe orrpe.Qeneuue I<ai<oii-nu6o 
CTPYI<TYPLI, uarrpuMep, C to D8 , I<OTopoe MLI rrnauupyeM 
npoBeCTH. 

ABTOPLI BLipa*aiOT HCI<peuuiOJO 6naro.n;apuocTL 
H.M.<I>pani<y, no rrpe.n;no)l(eHHJO u npu rro.n;.n;ep*I<e I<OToporo 
uaqanucL 3TH uccne.n;osauuJI, IO.M.OcTauesuqy Ja BHHMauue 
H noneJnLie o6cy*.n;euuJI, E.<l>.lliei<e, rrpe.n;ocTasuswe:ii HaM 
MouoKpHcTannLJ .n;eiiTepoua<}lTanuua, 3.reopruy Ja rroMomL 
B rrpose.QeHHH 3I<CIIepHMCHTa C nonHI<pHCTannaMH. 
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