B JIABOPATOPUAX MHCTUTYTA

B. H. boonapuyk, B. B. Caounoe

Mexann4yeckuili puiabTp

HEUTPOHHOI'0 MyYKA

HoBoe yctpoiicTBo it popMHUpOBaHUS ITy4YKa HEH-
TPOHOB — MEXaHUYECKUH (QUIIBTP, MMO3BOJISIOIINI Orpa-
HUYHUTH BPEMsI BUJIMMOCTH UCTOYHUKA HEWTPOHOB, — OblI-
J0 paszpaborano B Jlaboparopuu HEHTpOHHOH (U3MKU
uM. . M. @panka [1]. B canyyae uMIynbCHOrO UCTOUHUKA
HEHUTPOHOB BPEMEHHOE OKHO BHMMOCTH HCTOYHHKA MOJK-
HO COBMECTHTH C HEHTPOHHBIM HUMITYJIbCOM M TaKHM 00-
pa3oM OrpaHU4YHUTh MPOXOXKICHUE (DOHOBBIX HEHTPOHOB,
U3Ty4aeMBbIX 10 WIH MOCe OCHOBHOTrO ummyibca. C mo-
Molpio MojenupoBanus Monrte-Kapino ¢ npumeHeHuem
nporpammHoro nakera VITESS Obun u3yuensl Bo3mMoxk-
HOCTHU Takoro yctpoicrsa. [lokazano, 4to npeajioxkeHHbIN
(GHUIBTP MO3BOISIET YIIYUIIHTh BPEMEHHOE pa3pelieHne B
METOJIe BPEMEHH IPOJIeTa B CPABHEHUH C JMCKOBBIM Ipe-
peiBateneM. J[atoTcsl OLIEHKH 110 TOTePsIM MHTEHCUBHOCTH
HEWTPOHHOTO ITy4Ka B ClIy4yae MPUMEHEHHs! QUIbTpaA.

JInst mpoBeneHus BpeMANpPOIETHBIX IKCIEPUMEHTOB
TpeOyeTcs onpeeNuTh Hayajao OTCUYeTa BPEMEHH IpoJie-
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Ta HEUTPOHOB. Ha MCTOUHMKAX MOCTOSIHHOTO U3JTy4YEHUs
JUISL 9TOTO IPUMEHSIETCS CUCTeMa IpepbIBareliei, popmu-
pyrolast OTIeICHHBIE IPYT OT Apyra BO BpPEMEHHOH IIKa-
Jie UMITYJIbChl HHTeHCUBHOCTH. HanboJee ecTecTBEeHHBIM
00pa3oM BpeMsIpoieTHas METOAMKA U3MEPEHUH peasiu-
3yeTcsl Ha UMIYJIbCHBIX HCTOUHHKaX. Ompenensromum
[apaMeTpoM JaHHOI'O METOJA SIBJISETCS pa3pelleHue 110
BPEMEHH IIPOJIETA, KOTOPOE OIPEAEIAETCs INUPUHOU UM-
MmyJbca HEUTPOHOB U MPOJICTHOU 0a30i OT UCTOYHHKA JI0
Jerekropa. B ciydae peanusanuu BpeMANpOJIETHOU Me-
TOIMKU HA IOCTOSHHOM MCTOYHUKE HEUTPOHOB IIUPUHOMI
UMITYJIbCa MOXKHO YIPaBIISITh, BEIOMpAsi 4acTOTy Bpalle-
HUs npepsbiBarens. Eciu ke MCTOUHUKOM HEUTPOHOB BbI-
CTyIaeT peaKkTop TUMa UMITyabCHOro peaxkropa VBP-2,
TO Ha XapaKTEPUCTUKHU BCHBIUIKUA IIOBJIUATH HEBO3MOXK-
HO U yJIydIlIaTh BPEMEHHOE pa3pelieHre MOXHO 3a CUeT
YBEJIMYEHUS IPOJICTHOH 0a3bl, KOTOpasi OrpaHUYMBACTCS
pa3mepamu 31aHus. B TakoM ciyuae NpUMEHSIOT pasje-
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Mechanical Neutron Beam Filter

The new mechanical device allowing limiting the
visibility time of the neutron source was developed at the
Frank Laboratory of Neutron Physics [1]. In the case of
pulsed neutron sources, the filter time window can be syn-
chronized with the neutron pulse, thus limiting the pas-
sage of background neutrons emitted before and after the
main neutron pulse. The performance of such a filter is
analyzed by Monte Carlo simulations using VITESS soft-
ware package. It is shown that the proposed filter improves
the time resolution of the time-of-flight technique in com-
parison with disk chopper; associated intensity losses are
estimated.

To organize the neutron time-of-flight (TOF) tech-
nique, one needs to define the starting time of the neutron
flight along the flight base. At steady flux neutron sources,
this is achieved by the use of mechanical choppers that
form a time sequence of short neutron pulses, while the
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TOF technique is a natural method of measurements at
pulsed neutron sources. The resolution of the TOF mea-
surements depends on the neutron pulse width and the flight
path length from the source to the detector. When the TOF
technique is implemented at steady flux neutron sources,
the neutron pulse width is controlled by the choice of the
chopper rotation frequency or by window dimensions.
In the case of the pulsed neutron source, for example,
IBR-2 pulsed reactor or spallation source such as ESS, it
is impossible to influence the duration of the neutron burst
and the time resolution can only be improved either by
the increase of the flight base, which is practically limited
by the size of an experimental hall, or by the narrowing
of the neutron pulse that, however, results in significant
intensity losses. The way out of this situation is to divide
the main neutron pulse into several narrower pulses using
the system of fast rotating mechanical choppers, which
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JICHHE OCHOBHOTO HMITyJbCa MCTOYHHKA HA HECKOIBKO
OoJiee y3KHMX C TIOMOMIBIO CUCTEMBl MEXaHUYECKHX IIpe-
pBIBaTeNel, Kak 3TO, HAlpUMeEp, peann3oBaHo Ha ESS.
OnHako Takas cCUCTeMa, JjaBas BKJIAJ B YJIydllIEHUE pa3-
pelIeHHs, JO0CTaTOYHO d(PPEKTHUBHA TOJIBKO TP HU3KOM
coOcTBeHHOM (hOHE YCTAaHOBKH, UTO BIIOJHE CTIPABEIITUBO
JUIst ynoMsaHyToro ucrounuka ESS. Jlnsg uctounuka tuma
HUMITYJIECHOTO PEaKkTopa XapaKTepPHO HAIWYHE 3aMETHOMH
(hoHOBOIT cocTaBisIONIeH, KoTOopas (OPMHUPYET KBa3u-
MIOCTOSSHHOE BO BPEMEHHM M3IIy4eHHE HEHTPOHOB. OTO
n3nydeHne (GpopMupyercsl IIaBHBIM 00pa3oM 3arasfbl-
BAIOMIMMHU HEHTPOHAMHU, KOTOPBIE HCITYCKAIOTCS OCKOII-
KaMUu JIeJIeHHsT B aKTUBHOW 30HE peakropa B TEUYEHHUE
JUINTETFHOTO BPEMEHH, BIIOTH JO HECKOJBKHX MHUHYT,
TIpH UTHTEIFHOCTH HUMITyJbca mopsiaka 340 MKc u me-
puoaa mosropenus 200 Mc. B atux ycinoBusix Tpedyercs
0COOBIN TIPEePBIBATENb ITyYKa, KOTOPBIA MOT OBl OrpaHu-
YUBaTh BO3MOKHOCTBH NMPOXOXKICHHS CKBO3b HETO HEWT-

Cxema mpeayaraeMoro GpuiabTpa HEUTPOHHOTO ITydYKa

POHOB, IOSBUBIIMXCS BHE BPEMEHHOrO HMHTEpBala MM-
myabca UCTouHuKa. s ummynscHOTO peakropa VBP-2
3TO NPUHIMIIHAIBHO BaXKHO, MOCKOJIBKY Ha (OHOBYIO
MOJUIOKKY mpuxogutcs okosno 10% cpenHeit MomHoO-
CTH peaKkTopa W BIMsSHUE (pOHA HA IKCIEPUMEHTAIbHbIC
pE3yJIbTaThl MOXKET OBITh KPUTHYHBIM. ABTOpaMH IIpej-
JIOKEH BApHAHT MEXaHHYECKOTO NPEPBIBATENs], KOTOPBII
CIIOCOOCH BBIMOMHATH (YHKIUIO OTPAHUYNTENS JUIs
(hoHOBEIX HEHTPOHOB (pHCyHOK). IIprMeHeHue Taxkoro
MIpepBIBATENSI, TPEXAE BCEr0 HAa MCTOYHUKAX THUIIA HM-
myascHOTO peakTopa MBP-2, MOXeT n1aTh CyIiecTBeHHOE
yAydIIeHHe OTHOIIEHHUS CHUTHAI—(pOH, YTO OCOOCHHO
BaXKHO JIJIs1 yCTAaHOBOK MaJIOYIJIOBOTO PAacCesHUsI HEWTpo-
HOB U pe(IEeKTOMETPOB.
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Layout of the proposed neutron beam filter with linearly expanding channels. The channel width
increases both along Z axis and towards the outer surface of the cylinder

will be used for many instruments at ESS. This method of
the resolution improvement is effective only for neutron
instruments with low own neutron background, which is
valid for ESS. However, the pulsed reactor IBR-2 is char-
acterized by the presence of the significant quasi-constant
in time background created by the delayed neutrons, which
are emitted by fission fragments in the reactor core for a
long time, up to several minutes (with a neutron pulse du-
ration of about 340 us and a repetition period of 200 ms)
after the completion of the fission process. As the number
of delayed neutrons is about 10 % of all neutrons produced
in the reactor core, the impact of such background on the
experimental results can be critical, particularly limiting
the minimal scattering signal that can be observed. The
authors proposed a mechanical device that prevents the
passage of neutrons emitted before and after the main neu-
tron pulse (figure). Being implemented on such neutron
sources as IBR-2 pulsed reactor, it will provide a signifi-
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cant improvement in the signal-to-background ratio for
neutron scattering instruments, particularly for reflectom-
eters and small-angle scattering diffractometers.
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