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AneKcaHAPOB ID.A. P3 - 12747 
0 B03MO>KHOCT~ yny4WeHH~ 3KCnepHMeHTanbHO~ 
O~eHK~ 3neKTPH4eCKOrO AHnOnbHOro MOMeHTa He~TPOHa 

06pa~aeTC~ BHHMaHHe Ha TO, 4TO ~3y4eHHe AH$paK~HH 
non~p~30BaHHbiX TennoB~X HeHTPOHOB Ha COBepweHH~X MOHOKp~

CTannax C Mano!li aMnn~TYAO~ pacce~H~~ OTKp~eaeT B03MO>KHOCTb 
Aft~ yeenH4eHH~ 4yBCTB~TenbHOCTH KpHCTann-A~$paK~HOHHOrO 

MeTOAa nOHCKa 3,QM He~TPOHa ~ yny4WeH~~ ~Me~~e~~~C~ B HaCTOR
~ee epeM~ o~eHKH 3~M. 

Pa6oTa B~nonHeHa B na6opaTOPH~ HeHTPOHHOH ~3~KH OH~H. 

Coo6weHHe 06be/lHHeHHOJ:'O HHCTHTyTa ll/lepHbl X HCcne/lOBSHHl\. ,Uy6Ha !979 

Alexandrov · Yu.A. P3 - 12747 
On a Possibility to Improve Experimental 
Estimation of Neutron Electric Dipole Moment 

It is noticed that studying of diffraction of pola
rized thermal neutrons on perfect monocrystals with a small 
scattering amplitude opens a possibility to increase the 
sensitivity of crystal-diffraction method of search for 
neutron electric dipole moment and improving its available 
estimate . 

The investigation has been performed at the 
Laboratory of Neutron Physics, JINR. 
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YT04HeH~e ~Me~~e~c~ e HacTo~~ee epeM~ 3Kcnep~MeHTanbHO~ 
O~eHK~ 3neKTp~4eCKOrO A~nonbHOrO MOMeHTa 13~MI He~TPOHa 

I~ < 1,5·10-24 cMI HaTanK~BaeTC~ Ha 3aTPYAHeH~~. CB~3aHH~e e 
C B03MO>KHOCT~M~ MarH~THO-pe30HaHCHOro MeTOAa 111, B 4aCTHOCT~ 
c orpaH~4eH~~M~ Hanp~>KeHHOCT~ 3neKTP~4eCKoro non~, np~no>KeH

Horo K pa6o4eMy o6oeMy np~6opa. 
B 1967 rOAY UlannoM ~ HaTaHcoM121 6~n np~MeHeH Kp~cTann

A~$paK~~OHH~~ MeTOA, ~cnonb3y~~~~ ~0 Cy~eCTBy BHyTp~aTOMHOe 
3neKTp~4eCKOe none. 0AHaKo 4yBCTB~TenbHOCTb 3TOro MeTOAa 
onpeAen~eTc~ en~~H~eM we~HrepoecKoro pacce~H~~ I~HTep$epeH

~~elll ero c ~AePH~MI, ecneACTB~e 4ero e pa6oTe 12/ 6~na nony-
4eHa cpaeH~TenbHO rpy6a~ o~eHKa 3,QM I < 5 ·1 o-22 CMI. 

B HacTOR~elll 3aMeTKe paccMaTpMeaeTc~ OAHa H3 B03MO>KHOCTelli 
yeenH4eH~~ 4yBCTBHTenbHOCT~ Kp~CTann-AH$paK~HOHHOro MeTOAa, 
no3eon~~~a~, nc-B~A~MoMy, e 6n~>KalliweM 6yAy~eM yny4W~Tb 

O~eHKY Ben~4~H~ 3~M He~TpOHa. 

KaK ~3BeCTHO, ~HTerpanbHa~ ~HTeHCHBHOCTb Tennoe~x HelliTpo
HOB 6p3rroBCKOrO AH$paK~HOHHOrO n~Ka, COOTBeTCTBY~~ero 
BeKTOpy o6paTHOH peweTK~ ;, pasHa 

Ir - F; - [a2 +(a'+fsh + fd)2], 111 

rAe a + ia' - aMnnHTYAa ~AePHoro pacce~H~~, 

. . Ze(l -- f) D ... ... . , ... -• 
1f = 1-------- - · -- cosecO-(Pe)=lf -(Pe) -

d 1i v d /21 

aMnnHTYAa AHnonbHOro pacce~H~~ If~ ~ 10- 19 cM Aft~ oTpa>KeH~~ 
(110) eonb$paMa npH D/ e=2·1Q-24cMI, 

. h z 2 ... .. -· · 
if .. = .!- p. (--- }{- 10-t:.- )(1 - f)ctgO-(Pn) = if' (Pn) - 131 

1
'"' 2 Me nc sh 

, - 15 aMnnHTyAa WBHHrepOBCKOrO pacce~HH~ lfsh = 3 ·10 CM AftR OTpa-
>KeHH~ (110) BOnb$paMal, f - aTOMHbiH $QpM$aKTOp, V - CKOPOCTb 
HeHTPOHa, 0 - yron 5p3rra, P- BeKTOp non~p~3a~~~ He~Tpo
HOB, D - 3,QM HeHTPOHa, e = (k- k+

0
): 2k sin 0 - BeKTOp pacce~H~~, 
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_... ..... ..... 2 
n = [k x k 0] / k sin26. 3Kcnepi-1MeHT 121 3aKlll04ancfl 8 no1-1cKe 
aCI-1MMeTpl-11-1 paccef!HI-1fl nOllfiPI-1308aHHbiX 8 nJlOCKOCTI-1 paccef!HI-1fl 
Tenno8~X HeATpoHo8 np1-1 I-13MeHeHI-11-1 3HaKa ~. Beni-141-1Ha fd 
MaKCI-1MallbHa, KOrAa 8eKTOp p 11em1-1T T04HO 8 nJlOCKOCTI-1 pacCefi
HI-1fl 1-1 napanneneH e. B 3TOM Clly4ae (~;) =0 1-1' TaKI-1M o6pa30M, 
f 8h = 0. 0AHaKO yC11081-1e (P;)=O npaKTI-14eCKI-1 He8bln011HI-1MO 
/8 pa6oTel2/ 1-13-3a HeT04HOCTI-1 Opl-1eHTa~l-11-1 yr011 MemAY 8eKTO
pOM P 1-1 nnocKOCTbiO paccef!HI-1fl cocTa8Jlflll =4 'I, 4TO npi-180AI-1T 

K 1-1HTep$epeH~I-11-1 W81-1Hrep08CKOrO paccef!HI-1fl C fiAePH~M 1-1 orpa
HI-141-18aeT 4Y8CT81-1TellbHOCTb MeTOAa K 3AM. 

PaccMoTpi-1M Tenepb A1-1$paK~I-110 HeATpOH08 Ha co8epweHHOM Kpi-1-
CTanne, ycTaH08lleHHOM 8 nonomeHI-1e nay3 /Ha npoxomAeHI-1e, 

CM. PI-1C. 1/. 

P1-1c. 1. A- BXOAHafl ~enb, 
B - cKaHI-1PYIO~afl ~enb, 00'
oTpamaiO~I-1e nllOCKOCTI-1, C -
A1-1$par!-1posaHHble BOllHbl, 
E - npoweAWI-1e 80l1Hbl . 

HHTeHCI-1BHOCTb He~TpoHo8, pacnpocTpaHf!IO~I-1xcfl 8 Kpl-1cTanne 
nOA yrllOM f, Oni-1CbiBaeTCfl B npi-16Jl!-1meHI-11-1 C$epl-14eCKI-1X 8011H /3 ,4/ 

$0PMY110~ 

c 2 2 lf2 c 2 11 2 Vt 
I = ------ - 1-- J [A( 1- y ) tg 6] -+ - - ----1 sin [ -- + ·A( 1-y ) tg 6], /4/ 

(1- /) ~ 0 (1-l) ~ 4 
rAe y =tgd tg 6 , A "= 2tNRe (F F )~ d, N- 41-1CllO 3lleMeHTapHbiX 

T -r T 
fl4eeK B 1 CM 3 , d T - MemnllOCKOCTHOe paCCTOfiHI-1e, C - KOHCTaH-
Ta. Bbi41-1Clli-1M 8elli-141-1HY Re(FTF-T ) lf2 • npl-1 Bbi41-1ClleHI-11-1 npi-1MeM 
80 BHI-1MaHI-1e, 4TO npl-1 onepa~l-11-1 T-+-+- :( f d 1-1 f sh I-13MeHf!IOT 
3HaK. nony41-1M: 

Re (Fr F-r) Va - [a 2+ a'2+(fsh + fd) 2 ] lf2 /51 
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TaKI-1M o6pa3oM, 8 $opMyny /4/ noA 3HaKoM CI-1Hyca 6yAeT 8xo
A1-1Tb Belli-141-1Ha, He COAepma~afl 4JleH08, o6yCJ108JleHH~X I-1HTep
$epeH~I-1eA fiAepHOrO 1-1 W81-1Hrep08CKOrO paccef!HI-1fl. nocKOJlbKy 

n j_ e, TO $OPMY11Y /5/ MOmHO 3ani-1CaTb 8 81-1Ae 

Re ( F
7 

F_r ) lf2 - [a2 + a'
2 

-'-I P I
2 

(f:h cos ¢+ fdsin ¢ ) 
2
] 

1

h , /6/ 

rAe ¢ - yron Me~AY seKTopaMI-1 ~ 1-1 P /eM. p1-1c. 2/. 

p,\ .J~ /p 
'~ -e P1-1C. 2 

PaccMoTpi-1M KOHKpeTHbiA np!-1Mep A1-1$paK~I-11-1 nonflpi-130BaHHbiX 
Tenno8~x He~~pOH08 Ha ceMeAcT8e nnocKocTeA (110) co8epweH
Horo Kpi-1CTaJ1Jla BOllb$paMa, B~pa~eHHOrO 1-13 I-130TOn!-14eCKO~ CMe
CI-1 C 04eHb ManoA 8elli-141-1HOA a /::::90 % 186W 8 CMeCI-1/ /5 /. AJ1fl 
TaKO~ CMeCI-1 Belli-141-1Ha a':..: 10- 15 CM. , nollb3Yf!Cb $OpMyJlaMI-1 /4/ 

1-1 /6/, MO~HO nerKO noKa3aTb, 4TO I-13MeHeHI-1e 1-1HTeHCI-18HOCTI-1 ~1/l 
npl-1 I-13MeHeHI-11-1 yrna ¢ Ha ¢ '=- ¢ COCTa81-1T He MeHee 10-3 7 10-2 

np1-1 3Ha4eHI-1fiX I D I /~ = 1,5·10-24 cM, t = 2 eM, ¢= 45 ° , ( =0, 
A :::: 2 · 10-8 CM, IP I= l. 

npl-1 npoBeAeHI-11-1 npeAJ1araeMOro 3KCnepi-1MeHTa 8amHO 8bln011HI-1Tb 
ycno81-1e ¢'= - 0, I-1HbiMI-1 cno8aMI-1, npoKan!-16po8aTb np1-16op np~-1 f'd -+0. 

' 1- f l , f ll • fct 
nocKOJlbKy f - --- -- · - - a f -· (1- )ctgu, TO OTHOWeHI-1e -------

d sin 6 v ' sh f, 

_ ~_?~-~ np~-1 $1-1KCI-1po8aHHOM 6 yMeHbwaeTCfl, KaK t 'v. sh 
v 

no3TOMy KaJll-16p08Ky np1-16opa MOmHO np08eCTI-1 Ha 6onee 6biCTPbiX 
HeATpOHaX, I-1CnOJlb3Yfl OTpameHI-1fl 8biCOKI-1X nOPfiAK08. 

B 3aKlll04eHI-1e 3aMeTI-1M, 4TO xoTfl 8 HaCTOfl~ee speMfl 8 lli-1Te
paType noKa HeT AaHH~x o pa6oTe c co8epweHH~MI-1 KPI-1CTannaMI-1 
80llb$paMa, 6biCTpoe pa381-1TI-1e TeXHI-1KI-1 8blpa~!-18aHI-1fl MOHOKpi-1CTaJl
Jl08 1-13 Tyronna8KI-1X MaTepl-1allOB 113 .' no3BOJlfleT HaAef!TbCfl, 4TO 
npeAJlaraeM~~ 3Kcnepi-1MeHT Mo~eT 6b1Tb ocy~ecTsneH 8 6n1-1maAweM 

6yAy~eM. 
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