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1. BBEAEHHE 

CneKTpOMeTp nonRp~30BaHH~X He~TpOHoB CnH-l, YCTaHoBneHHbl~ 
Ha ~MnynbcHoM peaKTope H6P-2, cOAep*~T Ha BceM nYT~ He~TpoHoB 

MemAY nonRp~3aTopoM ~ aHan~3aTopOM pa3H~e MarH~TH~e nonR, KO
TOpye cny~aT ~ coxpaHeH~~ ~ ~3MeHeH~~ nonRp~3a~~OHHoro COCTO
RH~R nY~Kà He~TpOHOB. Oco6eHHo B~roAHO MomHO ~cnonb30BaTb ny
40K nonRp~30BaHH~X He~TpOHOB np~ ~ccneAOBaH~~ MarH~TH~X CTpYK
TYP. AnR nOA~OTOBK~ $~3~4eCK~X 3K~nep~MeHTOB ~ oGpa6oTK~ HX 
pe3ynbTaTOB 60nbwoe 3Ha4eH~e ~Me~T cBeAeH~R o Bn~RH~~ nepeMeH~ 

H~X MarH~TH~X none~ Ha nonRp~3a~~OHHoe COCTORH~e nY4Ka. np~ d 

3TOM pe4b MomeT ~AT~ o nepeXOAH~x nonRX, KOTop~e He~36emHo BO~
H~Ka~T B npOCTpaHCTBe Me*AY ABYMR MarH~TaMH, o HeOAHopoAH~X 

nonRX, KOTop~e C03HaTenbHo ~cnonb3Y~TCR AnR ynpaBneHHR nonRp~. 

3a~we~. ~n~ 06 ~3MeHeHHRx MarHHTH~X none~ BHYTPH 06pa3~a. 
no aceM 3T~M np~4~HaM *enaTenbHo ~MeTb B pacnopRmeH~H 3Kcne

pHMeHTaTopa nporpaMMY AnR peweHHR ypaBHeH~R ABH*eH~R He~TpOHHQ

ro cn~Ha B n~G~x MarH~TH~X nonRX. TaK KaK TaKaR nporpaMMa Aon~
Ha 6~Tb npHrOAHO~ H AnR MOAen~pOBaH~R H AnR oGpaGoTK~ 3Kcnep~

MeHTOB, OHa AonmHa AaBaTb Ha~60nee T04H~e ~ G~cTp~e pac4eT~ 

nono*eHHR He~TpOHHoro cn~Ha nocne 'ero npoxomAeH~R 4epe3 MarH~T
Hoe none. np~ pa3pa60TKe nporpaMM~ SPIRO 3T~ Tpe60BaHHR np~H~
Man~cb BO BH~MaH~e. 

2. MATEMATH4ECKH~ METOA 

AB~*eH~e cn~Ha He~TpoHa 
~ 

s B MarH~THOM none B 
~ 

on~c~aaeTCR 
ypaBHeHweM /1/ 

.. 
8 
~ 

(,t) '" 71 B ( t) X 
~ 

s ( t ), /1/ 

rne t 0603Ha4aeT CBR3aHHoe c AB~*eH~eM He~TpoHa BpeMR, nOCTORH-
HaR '7 DO, 1832»' 109 T -l s-1. . 

B cn~4ae nepeMeHH~x MarHHTH~X none~ Henb3R Ha~TH aHan~TH4ed
Koe MaTeMaT~4eCKoa peweHHe CHCTeM~ Tpex ~BR3aHH~x A~m~epeH~H. 

anbH~X ypaBHeH~~ napBoro nopRAKa. npw pa3pa6oTKe 4HcneHHoro 
M8TeMaTH4eCKoro MeToAa HOAO np~iH~aTb BO BH~MaH~e TO O~C~OR. 

TenbcTeo,! 4TO XOTR MarHHTHo,e " ~'\t) H8BeCTHO ao 8~,I.M 11~ .ID· 

2'.0 \ 

30He, OAHaKO nonomeH~e cn~Ha s(t)3aAaencR TonbKO B OAHO~ T04
«e npa sxone B norte /np~ t = 0/. ,L\nR Bbl41-1CneHI-1R n0110>KeHI-1~ cria
Ha npl-1 B~XOAe ~3 ~onR HeoGxOAI-1MO npl-1MeHRTb I-1Tepa~~oHH~~ MeTOA, 
Ben~4~HY wara KOToporo B 3aB~C~MOCT~ OT TpeGyeMo~ T04HOCT~ 

~ CKOpOCT~ C4eTa HaAo 3$$eKT~BHO CBR3blBaTb co CKOpOCTb~ ~3MeHe

H~R MarH~THoro nonR ã(t). 3Toro MO>KHO AOCT~4b TonbKO c nOM~b~ 
aBToMaT~4eCKoro ynpaBneH~R Ben~4~Ho~ wara BO BpeMR ~Tepa~~OH~ 

Horo npo~ecca. TaK KaK nOnO>KeH~e cn~Ha s(t) CHa4ana ~3BecTHO 
r onsxo B OAHO~ T04Ke t, HeoGxoA~MO acern a ~cnonb30BaTb AnR Bbl
4~cneH~R cneAy~~eH T04K~ OAHocTyneH4aT~H cnocoG. HenocpeAcT
BeHHO nocne aroro AnR BbI4~cneH~R cnenyouiax 3Ha4eH~~ /nooruoa/ 
~ I-1X KoppeKTYPbl MO>KHO õonee 3$$eKTI-1BHO ~cnonb30BaTb 'MHorocTY
neH4aT~H cnoco6. • 

KaK OAHocTyneH4aT~H cnocoG npl-1MeHReTcR MeToA PYHre-KYTTa
 
7-ro nopRAKa, pa3BI-1T~H KYPT~COM /2/. TaKOH nopRAoK B~GpaH AnR
 
Toro, 4ToG~ cne~y~~~A MHorocTyneH4aT~H cnocoG Ha OCHOBe T04

HblX ~CXOAHblX AaHHblX Mor ycneuiso AOBecT~ I-1Tepa~~OHHblH npouecc
 
AO KOH~a. np~MeHeH~e MeToAa KYPT~ca AnR $~3~4eCKOH npoõneaer,
 
C$OpMyn~poBaHHO~ B ypaBHeH~~ /1/, npI-1BOA~T K anrop~TMY:
 

.... ... ... ... 
sem + 1) .,. s(m) + r~(tm' s(m), r), 

9
 

<IJ ( tm , S ( m ), r ) = I WiK i

i =
 

... ... ... 

... .... ... /2/
 
-= TJ B(t ) x s(m),
K1 m 

i-1 .... .... .... ....

K i = TJ B( t m + r A i ) x (s (m) + r I Díj K j ) 2, ... 9.
 

j = 1
 

3AeCb m 0603Ha4aeT HOMep ~Tepa~~OHHoro wara, ; - ero Ben~4~HY.
 

AnR cKanRpH~x K03$$~~~eHToB Wi , A i ~ Di j ~cnonb30Ban~Cb 3Ha

4eH~R ~3 paGoT~ /2/. nocne nRT~KpaTHoro np~MeHeH~R MeTOAa Kyp

T~ca, T.e. TorAa, KorA~ 6~no nonY4eHO Bcero 6 3Ka~A~CTaHTHbIX
 
3Ha4eH~H s( t) Ha paCCTORH~RX r, AnR B~4~cneH~R cneAy~~ero 3Ha

4eHHR ~cnonb3yeTcR MeTOA PYHre-KYTTa 5-ro nopanxa , pa3B~Tb1H
 

AAaMcOM-6aw$OpTOM /3,4,5/, B anrOpI-1TM~4eCKOM B~Ae:
 
6 

.....(0) .... ........ /3/

s (m i = s(m)+r n I G.B(t )x sem -i+1) m = 67í ) 

"1 1 m -i +1 ' •••• 
i = 1 

BepXH~~ ~HAeKC /0/ YKa~~BaeT Ha TO, 4TO 3TO 3Ha4eH~e ~ no

nY4eHO B HyneBoM np~Gnl-1>KeH~~, Ge3 ~CnpaBneH~R. AnR CKanRpH~X
 

K03$$~~~eHTOB Oi 3Ha4eH~R 6pan~Cb 1-13 paGoTbl /4/. ,L\nR ~cnpaBne~
 

,.O»tl'bCBhi1fliHhikl KHC1~ j 
~n~~~w~ BCrB~HOna~3@ n 

3 



H~R nOnY4eHHOrO 3Ha4eH~R 5(0) B cnY4ae He06xoA~MOCT~ MHorOKpaT
HO npMeHRnCR MeTOA PYHre-KYTTa 5-ro nopanxa , pa3B~'Tblj;1 AAaMCOM
MynToHoM ! 3,4,6:/ B anrOp~TM~4eCKOM. B~Ae: 

'6 m = 6,7, ... 
-+(v+ 11 -+ -+ -+(v) 
S -~ m + 1) = s (m) + T TI l H. B ( t . 2) x s ( m - i + 2) /4/ 

. 1 fi -1+ 
1=1 v=O,l, ..• 

anR CKanRpH~X K03~~~~~eHTOB H i ~cnonb30Ban~Cb 3Ha4eH~R ~3 pa60
Tbl :/4/. Bce B03H~KalOll.\~e B 3T~X TpeX MeTOAaX cxanapaae K03~~~~~
e~T~ COeA~H~n~Cb BMeCTe C HymH~M~ ~~3~4eCK~M~ nOCTORHH~M~ B Ma
Tp~~e K03~~~~~eHTOB. B CnY4ae HaA06HOCT~ MomHO ~X B~3BaTb 

~3 Hee.· 

3. B~QonHEH~E nporPAMM~ 

B pa-ucax 3T0j;1 paõoru nor~KY -BblnonHeH~R nporpaMMbl MomHO ~3

nom~Tb TonbKO B COKpall.\eHHOM B~Ae. Henb3R 06bRCH~Tb Bce AeTan~ 

ynpaeneH~R ~Tepa~~oHH~M MeTOAOM. Ha p~c.l npeACTaBneH KpaTK~j;1 

Bap~aHT nporpaMM~ SPIRO. 
~ nepeA B~nonHeH~eM nporpaMM~ HaAD ~M~Tb B pacnopRmeH~~ 3Ha

4eH~R cneAYIOll.\~X napaMeTpOB (DATA): 
- H~mHVlj;1 VI BepxHVlj;1 npenenu A~ana30Ha An~Hbl sonuu ~ 4~cno KaHa

nOB BpeMeH~ npo~eTa B 3TOM A~ana30He; 

- aMnn~TYAY VI AnVlHY MarH~THoro nonR ~ ero aHan~T~4eCKoe npeA
cTaBneHlIle; 

- KOMnOHeHT~ cnVlHa Hej;1~poHa np~ BXOAe B none /t = 0/; 
- napaMeTp~ ynpaBneHVlR 3~~~KT~BHOCT~ ~ T04HOCT~ DIFA ~ DIFB; 
- MaTp~~y K03~~Vl4V1eHToB, KOTopaR COAepm~T CKanRpH~e K03~~~

~~eHTbl acex Vlcnonb30BaHHblX 4~cneHHblX MeTOAOB ~ ~~3~4ecK~e 

noCTORHHble. 
nonomeH~e cn~Ha S ~3BeCTHO B Ha4ane nonR /k = 1 AnR t = 0/. 

MeToAoM KYPT~ca /yp.2/ B~4~cnReTCR cneAYIOll.\ee 3Ha4eH~e Ik = 2/ 
C W~p~Hoj;1 DT wara BpeMeH~ nponeTa. 3aTeMc nOMOlJ.tblO 

DIF = I 1 - (s; + s~ + s:) Y2 I 
I 

onpeAenReTCR B03H~KalOll.\ee np~ ~TOM ware OTKnOHeH~e OT 3Ha4eH~R 

coxpaHeH~R MOAynR cn~Ha. 

Ecn~' DIF ~ DIFB, Tpe6yeMaR T04HOCTb Ha 3TOM ware He AOCT~r
HYTa. n03TOMY ~~p~Ha war~ DT YMeHbwaeTcR'Ha 2/3 np~mHero 3Ha
4eH~R, ~ ~~Kn MeTOAa KYPT~ca onRTb 3anYCKaeTCR C k = 2,noKa 
He 6YAeT AOCT~rHYTa Tpe6yeMaR T04HOCTb. , 

Ecnu DI F < OIFB, euie npOBepReTCR OIF ~ OI FA /np~4eM OI FA « 
«DiFB/. Ecn~ DIF < DIFA, TO AOCT~raeTCR AOBonbHO 6bnbw~~ 

Pac.l. BnOK-cxeMa nporpaMMhl. 

T04HOCTb, ~ C nOMOlJ.tblO YBen~4e
H~R W~p~H~ wara Ha 3/2 npemHe
ro 3Ha4eH~R MomHO YBen~4~Tb 

~~~eKT~BHoCTb paC4eTOB. 
TonbKO 5 cnY4ae DIFA < DIF< 

< DIFB HaAO B~4~cn~Tb cneAYIO
ll.\ee 3Ha4eH~e / k = k + 11. 3a
paHee MOAynb B~4~cneHHoro BeK
Topa cn~Ha ~cnpaBnReTCR Ha OC
HOBe ero coxpaHeH~R, np~4eM 

HanpaBneH~e BeKTopa He MeHReT
CR /18 f = 1/. nocne onpeAene
H~R nRT~ 3KB~A~CTaHTH~X 3Ha4e
'H~j;1 S / k = 2•.. 6/ C nOMOll.\blO 
MeTOAa nporH03a /yp.3/ B~4~C
nReTCR cneAYIOlJ.tee 3Ha4eH~e 

s/7/ C TaKoj;1 me W~p~HOj;1 wara 
DT. 3aTeM C nOMOll.\blO MeTOAa 
KoppeK~~~ /yp.4/ no MeHbwej;1 
Mepe 0A~H pa3, MaKC~ManbHO 
Tp~ ~cnpaBnReTCRpa3a, nonY4eH
Hoe 3Ha4eHMe. nocne KamAoro 
wara cHoBa cneAyeT npOBepKa 3~
~eKT~BHoCT~ MeTOAa ~ T04HOCT~ 

pe3ynbTaTa. B cnY4ae He06xo
A~MOCT~ ~3MeHeH~R W~p~H~ fuara 
nepeA HOB~M 3anYCKOM MeTOAa 
KYPT~ca npOBoA~TCR CKa~OK ~Te

pa~~OHHoro np04ecca Ha Tp~ wara Ha3aA B paj;1oH yme np~HRToj;1 

T04HOCT~. 

nocne KamAoro ycnewHoro wara nporH03a ~ KoppeK~~~ npOBoA~T

CR HOpM~pOBaH~e Ha OCHOBe coxpaHeH~R MOAynR cn~Ha ~ cneAyeT 
nepe3anVlCb 3Ha4eH~j;1 cnVlHa (8(1) = 8(1 + 1 )), TaK 4TO Ha nlO
60M MeCTe npo~ecca ~Tepa~~~ B naMRT~ 3BM BcerAa Haxo

-ARTCR TonbKO nocneAH~e 6 B 3Ha4eH~j;1. KorAa npo~ecc 
AOCT~raeT KOH~a nonR, npoBoAIIlTCR BKnaA nonY4eHH~X KOMnOHeHTOB 
cn~Ha B cooTBeTcTBYIO~~j;1 KaHan BpeMeHIIl nponeTa (S(A)= 8(6)). 

4. npOBEPKA T04HOCTH 

YpaBHeH~e AEVl~eHVlR HeHTpoHHoro cnVlHa S B MarH~THOM none B
 
/yp.l/ MomHO peW~Tb TonbKO TorAa, KorAa MarHIIlTHoe none He 6y

AeT 3aB~ceTb OT BpeM€HH. B TaKOM cny~ae B BcerAa MomHO pa3no

4 5 



mHTb Ha KOMnOHeHT~ napannenbHO H nepneHAHKynRpHo Han~aBneHH~ 

CnHHa. napannenbHaR KOMnOHeHTa no ~opMyne Iyp. II coxpaHReTcR, 
KorAa 

!+ 
S = O. nepneHAHKynRpHaR KOMnOHeHTa npoBoAHT napMopOBCKY~ 

npeueccao aoxpyr HanpaBneHHR nona c 4aCTOTO~ cuL = 71 B. T04HOCTb 
Hcnonb30BaHHoro B nporpaMMe SPIRO 4HcneHHoro cnoc06a TaKHM 06
pa30M MomHO npoaepar s B cnyuae S 1.. B. 

bblJ1'" np"'HATbl eexropa: S = s ( n'" li - n, lg). :)T04Hoe peweHHe AnR 3Toro 4aCTHoro cnY4aR AaeT: 

~ 

S = S - s~ w L t ) 151 
( 

CQS cuL t 

~ 'CpaBHHBaR pe3ynbTaT~ 4HcneHHoro MeTOAa ;A H T04Horo peweHHR 
SB, MomHO onpenenar s 'OTHOCHTenbHY~ oWH6KY nonoxeaas cnaaa noc
ne npoxomAeHHR He~TpOHa 4epe3 nOCTORHHoe none: 

~ ~ ~ ~ ~ 

l~s1/lsl = IsA- sBI/lsAI. 
BcneACTBHe coxpaHeHHR MOÂynR cnHHa BcerAa MomHO Hcnonb30BaTb 
I "8 AI =7 1 B eAHHH~ax 1í 12. 

C ~enb~ npOBepKH npHH~Hna pa60T~ nporpaMM~ SPIRO c nOM~b~ 

nocTORHHoro MarHHTHoro nonR npOBOAHnHCb cneAY~He HccneAOBa
HHR: 1 

aI Pa3nH4H~x MarHHTH~X none~ noCTORHHoro HHTerpana no ny I. 

TH He~TpoHa. 

AnR nOCTORHHoro 3Ha4eHHR HHTerpana J = Bo .~y npOBOAHnHCb 
paC4eT~ B 3aBHCHMOCT~ OT HanpR~eHHR MarHHTHoro nonR B AHaBo ~ 
nasoae 6· 10-4 T:::; n, ~ 0,3 T H OT COOTBeTCTBY~U4e~ AnHH~ ~ y 
B AHana30He 8· 10-4 M ~ ~ y ~ 0,4 M. KaK H O>KHAanOCb, t04HOCTb 
He 3aBHCHT OT Toro, KaKHM nYTeM reHepHpyeTcR nOCTORHHoe 3Ha .~4eHHe J. 

61 YnpaB~eHHR T04HOCTb~: 

B nporpaMMe SPIRO T04HOCTb KOHe4Horo pe3ynbTaTa ynpaBnReTCR 
c nOMOU4b~ napaMeTpa DIFB. npH BwrionHeHHH HTepa~HOHHoro npo~ec ~, 

:,ca cneAy~ee 3Ha4eHHe B~4HcnReTCR TonbKO TorAa, KorAa OTKnOHe

HHe DIF npeA~AYU4ero wara OKa3~BaeTCR MeHbwe DIFB. B npOTHBHOM ~}
 
cnY4ae aBTOMaTH4eCKH npoBOAHTCR YMeHbweHHe WHpHHW wara H, B03

BpaT K MeTOAY KYPTHca. Ha pHc.2 H306pameHO BnHRHHe 3Toro napa t
 
MeTpa ynpaaneaaa OI FB Ha T04HOCTb KOHe4Horo ')pe3ynbTaTa IA â I I
 
I Is I B 3aBHCHMOCTH OT AnHHbI BonH~ À. . ':)


C YMeHbWeHHeM DIFB TaKme YMeHbwaeTCR OTHOCHTenbHaR oWH6Ka 111KOHe4Horo pe3ynbTaTa. AnR 3Ha4eHHR HHTerpana J = 2·1014 TM 
C napqMeTpOM DIFB = 10-3 AOCTHraeTéR T04HOCTb nopRAKa 10-2 
H c DIFB = 10-7 - nopRAKa 10-5. OTHocHTenbHaR owH6Ka KOHe4~o-

DIFB PHc.2. OrrpeAeneHHe TOqHOCTH pe~ 
10.1 

163 
ayrrs'rar a 1~ s I I I s I B. 3aBHCHMOCTH 

I~I/I~I OT AnHHbI sormu À H OT napaxerp a 
lÕ2 

ynpaBneHHR DIFB. 

lÕ3 

ro pe3ynbTaTa npH 3TOM BcerAa 
OKa3blBaeTCR Ha HeCKonbKO nopaa

1~ 
KOB 60nbwe, 4eM AaHHoe 3Ha4eHHe 
DIFB, TaK KaK B KOHe4HoM pe3ynb

1t' 1(/ 
TaTe ?wH6KH Bcex HTepa~HoHH~~ 

warOB cKnaA~Ba~TcR. 

1(/3 H3 pHc.2 04eBHAHo, 4TO owH6Ka 
pacrer c YBenH4eHHeM AnHHbl BonHbI 

5 A.A À • Korna c YBenH4eHHeM AnHHbI aon-
HbI ycnoBHe DIF < DIFB Aanbwe 

He asmonaaer ca , npoHcx0.,qHT .yMeHbweHHe WHpHHbl wara, KOTopoe 
Ha pHcYHKe BblpamaeTcR B BHAe cKa4Ko06pa3Horo ynY4weHHR T04HO
CTH. 

BI BnHRHHR HHTerpana no nYTH He~TpoHa: 

AnR MarHHTHoro nonR AnHHo~ ~y = 0,01 M npoBeAeH~ paC4eTbI 
c HanpR>KeHHeM nonR B AHana30He 0,002 T ~ B s 0,128 T. 3TO coo 
OTBeTcTByeT 3Ha4eHHRM HHTerpana B AHana30He 2.10-5 TM ~ J ~ 

S 1,28.10- 3 TM. Ha pHc.3 H306pameHbI OTHOCHTenbHaR owH6Ka 
I~sl/fsl KOHe4Horo pe3ynbTaTa H HymHoe 4Hcno HTepa~HOHHblX wa
rOB M, He06xOAHMoe AnR AOCTHmeHHR Tpe6yeMo~ T04HOCTH, B 3aBH
CHMOCTH OT AnHHbI BOnH~ À AnR HanpRmeHH~ nona 8 = 0,002; O, O160 

H 0,128 T. 04eBHAHo, 4TO OTHOCHTenbHaR owH6Ka, B AaHHOM cnY4ae 
c napaMeTpOM DI·FB = 10-6 , pacTeT c YBenH4eHHeM 3Ha4eHHR HHTer
pana, HecMoTpR Ha 3Ha4HTenbHbI~ pOCT 4Hcna warOB M HTepa~HoH-

Horo npo~ecca. 4T06b1 nonY4Hnacb 
1â!:l1l~1~, ----------------, 

1(j] AnR 8 0 = 0,128 T TaKaR me T04O ' T 

0,128 HOCTb, KaK B cnY4ae 8 0 = 0,002 T,-..,
4 1 .>: t HaAo 6~no 6b1 Hcnonb30BaTb DIFB/l~ 

10 ~ ,/ ,/ I 0.016 
,,' I" I ,.,' = 10-8 BMeCTO DIFB = lÓ-a . 3THM,/ 1,/ L/

1lS~ /' L,/' yme 3Ha4HTenbHO 60nbwee 4Hcno 
waroa M ~ 10 3 Aanbwe YBenH4HBa16' 1 .... 0.002 

....1 /"''''/ I /",."..-'" nOCb 6~, 4TO Bbl3~Bano 6~ 6~CTp~~ 
,/

1 
./ ",/ jM/,/ ....l

lÓ'I- / l/ 0,'28 ",' 
PHc.3. OnpeAeneHHe TOqHOCTH pe

~ 
ayrrs-r-a-r a I~ si I lã IH xacrra HTe

_________T-------------·-----r-·~--Q016 ~ 102 

pa~HOHHWX maroB M B'3aBHCHMOCTH 
___.__r'-'-'-'-'-'-'-' _.J-'-'-'-'-'-'-'.'-'- 0,002 OT AnHHbI BOnHbI À li OT HanpHJlCeHHR

'110 
MarHHTHorO nOnR B • 

2 ;3 A,Â o 

6' 1 

2 



I' 

np~pOCT BpeMeH~ C4eTa. OnT~ManbH~~ B~60p napaMeTpa ynpaBneH~R 

DIFB n03TOMY ~MeeT SOnbWOe 3Ha4eH~e AnR T04HOCT~ ~ 3~~eKT~B
HOCT~ ~~CneHHOrO MeTOAa. ~3 p~c.3 XopOWO B~AHO, KaK YBen~4eH~e 
4~Cna ~Tepa~~OHH~X WarOB, T.e. YMeHbWeH~e W~p~H~ wara, CKa4KO
06pa3HO np~BoA~T K YMeHbWeH~~ OW~6K~. 

npOBepKa npOrpaMM~ SPIRO c nOMO~b~ nOCTORHHOrO MarH~THOrO 

nOnR AOKa3blBaeT T04HOCTb ~ AOCTOBepHOCTb 4~CneHHO~0 MeTOAa. 

'..\5. BPAlUAlotUEEC~ MArH~THOE nonE 

nocne npoBepK~ 4~cDeHHoro MeTOAa Ha np~Mepe npe~ecc~~ cn~Ha 
B nOCTORHHOM MarH~THOM none MomHO ~ccneAoBaTb nOBeAeH~e He~T
pOHHoro cn~Ha B nepeMeHHoM none. KaK np~Mep ~cnonb3yeTcR MarH~T

Hoe none, KOTopoe Ha Y4acTKe ~y nponeTa He~TpoHa Bpa~aeTcR ~3 
HanpaBneH~R napannenbHo 
neH~~ nonRp'~3a~~~, T. e. 

--t sin Ú)B t 
B == B ( O ) . 

o 
cos ú)B t 

4acToTa Ú)B Bpa~eH~R nona 

1,2427 . 10 4 
S-1 (ÀÚ)B == 

À'~Y 

B HanpaBneH~e aHT~napannenbHo K HanpaB-
Ha yron TT: 

3aB~C~T OT An~Hbl aonau À: 

B Â. t1y B m) • 

B cnyvae napMopoBCKoi1 npoueccaa B norte HanpRmeH~R Bo 4aCTOTa 
~MeeT 3Ha4eH~e: 

Ú)L == 1,8325.108 B s-1(Bo B T).o
AnR OTHoweH~R X 06e~x 4aCToT nonY4aeM:
 

X == Ú)L/Ú)B == 1,475. 104 
Bo ~Y·À. B CnY4ae X » 1, KorAa 4aCToTa
 

• c· ;...,•••••Jf . .... r .' • .... ,cP 

t 
! 
2 

••
r 

.' ...,-;'
/ 

~ 

T
,,2 ter' 11I0 11I' III • 
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npe4ecc~~ HaMHoro 60nbwe 4aCTO
T~ Bpa~eH~R nonR, cn~H Bpa~aeT

CR BMeCTe C noneM, ~ OCTaeTCR 
nocne npoxomAeH~R napannenbHO 
noruo / aA~a6aT~4eCKoe nOBeAeH~e/ . 
B cnY4ae X « 1 cn~H He MomeT 

PHc.4 Yron cP Me~y HanpaBneHHfl
MH CnHHa nepeg BXOgOM H nocne 
B~xoAa MS nonfl B saBHCHMOCTH 

OT X == cu L :' ú) B.. 

cneAOBaTb Bpa~eH~~ nonR ~ nocne npoxomAeH~R HanpaBneH aHT~na
pannenbHO non~ JHeaA~a6aT~4eCKoe nOBeAeH~e/17/. 

Ha p~c.4 ~306pameHO nOBeAeH~e cn~Ha BO Bpa~a~eMCR MarH~T~ 

HOM none B 3aB~C~MoCT~ OT Ben~4~Hbl X. BbI4~cnel;i~R npOBOA~n~Cb 

C pa3HblM~ KOM6~Ha4~RM~ 3Ha4eH~~ B ~ t1Y B A~ana30He An~H aonauo 
1... 6 A. nOKa3aH yron ~ MemAY HanpaBneH~RM~ cn~Ha nepeA BXOAOM 
~ nocne BblXOAa ~3 nona. B~AHO, 4TO B cnyuae X » 1 np~ ~ == TT 

~MeeTCR aA~a6aT~4ecKoe Bpa~~H~e cn~Ha C noneM, B TO BpeMR KaK 
. B cnyuae X «1 np~ ~ = O nepeouavansuoe HanpaBneH~e cn~Ha\11·

coxpaHReTCR. B pa~oHe X ~ 1 ~MeeTCR 4aCT~4Hoe Bpa~eH~e COBMeCT1 

HO C noneM, np~4eM KOMnOHeHTa cn~Ha, nepneHA~KynRpHaR ã. B~
nonaaer npeueccuo aoxpyr 

nOBeAeH~e He~TpOHHoro 

npaaans ao BocnpO~3BOA~TCR 

04eHb 6blCTPblX ~3MeHeH~RX 

6. 3AKnI04EH~E 

HanpaBneH~R nona , 
cn~Ha BO Bpa~a~eMCR MarH~THoM none 

C nOMO~b~ nporpaMMbl SP I RO, Aame npa 
MarH~THoro nona , 

C nOMO~b~ nporpaMMbl SP I RO B03MomHO T04Hoe ~ 6blcTpoe onpeae
neH~e nonomeH~R cn~Ha He~TpoHoB nocne npoxomAeH~R 4epe3 n~60e 

MaKpOCKon~4eCKoe MarH~THoe none . np~ BblnonHeH~~ nporpaMMbl OKa
3anOCb B~rOAH~M aBTOMaT~4eCKoe ynpaBneH~e W~p~H~ wara ~Tepa

4~OHHoro np04ecca. B pa~oHax nonR C 04eHb pa3HblM~ rpaA~eHTaM~ 

BcneACTB~e 3Toro 06ecne4~BaeTcR np~6n~3~TenbHo OA~HaKOBaR T04
HOCTb. KpOMe Toro, none ao aarens nporpaMMbl oCB060mAaeTCR 
OT np06neM ynpaBneH~R ~Tepa4~OHH~M npo~eCCOM. OH TonbKO Aon
meH onpeAen~Tb menaeMY~ T04HOCTb pac4eTa. 

AnR oAHoro ~Tepa4~oHHoro wara Ha CDC-6500 Tpe6yeTcR BpeMR 
C4eTa nopanxa 1'0-3 c. ·Ha OCHOBe aroro B03MomHo MOAen~poBaTb 

3Kcnep~MeHT~ pacceRH~R He~TpOHoB. nporpaMMa 6~na BnepB~e np~

I 
MeHeHa K ~ccneAoBaH~~ ManoyrnoBoro pacceRH~R nonRp~30BaHH~x 

He~TpoHoB Ha cnexrpoaerpe nonapaaoaauaux Hei1TpoHoB CnH-l, npu
4eM OKa3anOCb B03MomH~M np~ KamAOM MOAen~poBaHHoM 3Kcnep~MeHTe 

BbI4~cn~Tb 10 5 npOXO>KAeH~~ He~TpoHoB uepea MarH~THoe norte

l. C ~enb~ AocT~meH~R Ha~MeHbweH cTaT~cT~4ecKo~ OW~6K~ . 
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3JIep P., 3JIep li. 
llporpaMMa SPlRO AJIH BW~CJIeHHH 

cnHHa HeHTpOHOB B MarHHTHWX nO
nOBegeHHH 

JIHX 

P3-87-298 

AnH nogroToBKH H o6pa6oTKH ~H3HqeCKHX 3KcnepHMeHTOB 
c nOJIHpH30BaHHWMH HeHTpOHaMH 60JIbmOe 3HaqeHHe H~eIDT cBege
HHH·O BJIHHHHH nepeMeHHWX MarHHTHb~ nOJIeH Ha nOJIHpH3a~HOH
Hoe COCTOHHHe rryqKa. C nOMOmbID npOrpaMMbI SPlRO MO~HO c 
60JIbmOH TO~HOCTbID peIIIaTb ypaBHeHHe gBH~eHHH CllHHa HeHTpo
Ha B JIID60M MaKpOCKOllHqeCKOM MarHHTHOM nOJIe. llpOBepKa TOq
HOCTH geMoHcTpHpyeTcH B CJIyqaHX nOCTOHHHoro H Bp~aIDmero
CH MarHHTHoro nOJIH. 

Pa60Ta BbIllOJIHeHa B JIa6opaTopHH HeHTpOHHOH IPH3HKH OlI.HlI. 

Ilpenpmrr ü61:>e,ZUlHeHHOrO HHCT-HTyra H,IJ;epHbIX HCCJIe,IJ;OBSHHH. ,Uy6Ha 1987 

llepeBog aBTopoB. 

Oehler G., Oehler I. P3-87-298 
SPlRO Program for Calculating the Behaviour 
of Neutron Spin in Magnetic Fields 

The knowledge of the influence of variable magnetic 
fields on the polarization state of the neutron beam is 
very important for preparation and interpretation of phy
sical experiments with polarized neutrons. By means of the 
SPlRO prograrn it is possible to solve the equation of mo
tion of the neutron spin in any macroscopic magnetic field 
with large accuracy. The test of accuracy of the method 
is demonstrated in the cases of a constant and a rotating 
magnetic' field. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 

PYKonHcb nocTynHna B H3AaTenbcKHR 
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