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PaccmaTtpusarotca 0cob6eHHOCTU HEUTPOHHOMU
ONTUKU coBeplueHHorob kpucTanna s6m3n
6p3rroBCKOro oTpaxeHus.

TTpu 3TOM B KpUcCTANNE NPOUCXOAUT
3HAYUTEeNbHAS NepecTpoUKa BOSTHOBOU
PYHKLUUU HEUTPOHA, YTO NPUBOAUT K LieNTIOMY
psAy HOBLIX HEUTPOHONTUYECKUX 9BNEeHUU

lcoBeplUeHHbIN KpucTann — 6parroBckas LUMpUHa >> MO3aUYHOCTb KpUcTanna
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TToTeHUMan B3aumoaenucTeuUs

HEUTPOHA C KPUCTASISTIOM
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For nt/2 reflection
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TTokasatenb NpeniomneHns HeuTpoHa

B61M3M Bp3rroscKkoro oTpaxeHus
. R%R? 1 DPEPeKT ycKopeHUs
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niockoets (110), pacnionarasmes B napajiienbHOM T0-
noxkenun npu yrie audpakmm O = 89° (A = 4.9A). OTKNOHEHne oT ycnoBu4 Bparra

B.B. BopoHuH, A.A. bepaHukos, A.A. bepanukos, KO.IN. bparnHeu, E.O. Bexnes, N.A. KysHeuos, M.B.
INacuua, C.1HO. CemeHuxumH, B.B. ®egopos, Nucbma B XKOTP, 100, Bbin. 8 (2014) 555-560
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6p3rrosckoro orpaxeHus
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V(t)=V,sin(wt)

AE(ty) = Er(t) - Er(t,), rae t, ut,— Bpemsi BMieTa 1 BbineTa HENTpoHa 13
KpucTanna

M.B. Jlacuua (noctepHas cekuus)
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HeUTpoOHa Yepe3 Kpuctann

Neutron velocity in crystal
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Oucnepcus ckopoctu B6nU3M
6parrosckoro ycnosus

dv _ v [ V4|*EB
dE ~ 2Eg N

here AE = E), — Ep — deviation from Bragg condition.

vg = /2FEg/m — Bragg neutron velocity

First term is a normal dispersion, second is abnormal term caused by
reflected wave. This term has resonance shape and reverses the sign on
Bragg condition.

For the case (AE ~ |V,]|), second term is equal to
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AKCnepuMeHTanbHas ycTaHoBKa

(110)

Method of separated oscillated field was used. » ~ 4kHz.
Quartz, (110) plane (A ~ 4.9A), O = 87°, crystal length L=10 cm.

B.B.BopoHuH, KO.B.bopucos, A.B.MeaHtota, N.A.Ky3sHeuos, C.HO.CemeHunxuH, B.B.®enopos,
Mucbma B XKOTD, 96 (10) (2012) 681-684



@PNPI e
Bpemsa 3aaepkKu HelATpOHa B KpucTtanne /&

8 Dispersion value
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Abnormal part has alternating sign and is about 1000 times more
than standard.
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YckopeHue HeUTpoHa B MArHUTHOM none/
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Energy difference of two state
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the last term written for our experimental setup (time of neutron stay in
coil tp equal to 1/4 oscillation period, i.e. wtp = 7/2, v = 4kHz .
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BenuuuHa Aenonspusaumm B 3aBUCUMOCTU OT
OTKMOHeHua oT ycnosus bparra
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U3meHeHue 3Heprum HeUTpoHa Ha ~ 10-10 3B npusoaut k
YMeHbLUEHUFO NoNapUsaLum nouTu B 2 pasa.
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B.B. BopoHuH, t0.B. Bopucos, A.B. MBaHioTa, UN.A. Ky3sHeros, C.1H0. CemeHuxuH, B.B. denopos

Mnucema B XKOTP, 96 (10) (2012) 685-687
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Pasmep sBonHosoro nakera

Beam polarization is proportional to the packet overlapping area
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The value ot K; = A7/(AFE/E) = 0.1 second.
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in our experiment Ak = 1.210° cm~! is the Bragg width for (110) quartz
plane.
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3aknroveHue

Mpn npoxoxaeHnn HEeUTPOHA Yepe3 COBEepLUEHHbIN
Kpuctann B6Au3M 6p3rroBcKoro ycnosma BO3HUKAET pPAL,
HOBbIX 3¢ PEKTOB:

1.B cnyyae HeEUEHTPOCMMMETPUYHOIO KpucTanna MoXKeT Habnwoaatbcs adpdeKr
BpalleHUA CnuHa HeMUTPoHa 33 CYeT LWBMHIEePOBCKOrO B3aMMOAENCTBUA C
3N1eKTPMYECKUM Mosiem Kpuctanna. BenmnumHa storo nona pgocrturaetr 102 B/cm
ANA  KpucTanna Keapua. [laHHoe ABnAeHWEe naaHUpYyeTcAa WUCMo/b30BaTb B
3KCNEepPUMEHTE NO MOUCKY 3NEeKTPUUYECKOro AUN0JIbHOro MOMEHTa HEMATPOHa.

2.Bo3HuKaeTr 3dpdeKkT aHomanbHOU BpemeHHOU pucnepcun. [ucnepcus
HEMTPOHA NPU TAKUX YCIOBMAX MOXKeT Ha 3 - 4 nopAagka npeBoCXOAUTb
aHa/IOTUYHYIO BENNYUHY AnA cBOOOAHOIro HEMTPOHA.

3.MoKa3aTenb MNPeNoM/IeHUs HEeWUTPoOHa B 3TUX YCNoBUAX BegeTr cebsa
pe30HaHCHbIM 06pa3om C LWWMPUHOU NopAAKa 6PIrroBCKOM LUMPUHDbI OTPAXKEHUA
N U3MEHEHMe 3HepPrun nagalolwero HeMTPoHa Ha BennuuHy ~ 10 npuBogUT K
3HaYUTENIbHOMY (necatkm NPOLLEHTOB) U3MEHEHUI0 noteHumana
B3aMmMoaencTsna HEMTPOHA C KPUCTAN/IOM.

PHCW-KC - 2014, r. CaHkT-lleTepbypr, 27 - 31 okta6psa 2014




