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The neutron Fourier stress diffractometer FSD at the beamline 11A of the IBR-2 pulsed reactor
is designed for residual stresses measurements in bulk products and investigation of structural
materials properties. A special correlation technique - fast Fourier chopper for the primary neutron
beam intensity modulation and the reverse time-of-flight (RTOF) method for data acquisition -
provides a high level of resolution over a wide range of interplanar spacings dni (Ad/d = 4-103 at
20 =+90° and Ad/d = 2-10°3 at 20 = 140°), which guarantees the required registration accuracy of the
crystal lattice strain and the diffraction peak broadening.

In the frame of the further development of the instrument, a new Fourier chopper with an
enhanced design and improved dynamic characteristics, manufactured by Airbus Defense and Space
(Germany), was developed and put into operation at FSD. The new chopper is a rotor-stator system in
a vacuum housing on a moving platform, which allows the chopper to be remotely inserted into and
removed from the neutron beam. This allows one to flexibly create a program of experiments, quickly
switching between TOF (high intensity) and RTOF (high resolution) operating modes. The results of
the first experiments showed that the design of the new Fourier chopper and the design of the control
system provide significantly better PID regulation, which led to more accurate execution of the
frequency window and stable operation of the chopper both at high (~6000 rpm) and at low speeds
(~10 rpm). The new chopper is the first to use an infrared laser beam passing through slits in the rotor
and stator (LPS system) to generate pickup signals, providing a direct measurement of the chopper
transmission function identical to the neutron signal. Also new frequency windows, which have a
number of advantages compared to traditional options, have been implemented.

In addition, in 2022, 14 new modules of ASTRA +90° detectors based on a ZnS scintillator with
combined electron-time focusing and with a record angular aperture in the scattering plane A(20) = 40°
were installed on the FSD diffractometer. Thus, the detector system at scattering angles 26 = £90° is
fully equipped, which will increase the experiment luminosity by approximately 1.5 times. A second
RTOF analyzer (MPD-32 unit) is also installed for independent recording of raw data in list-mode
from ASTRA detectors. Adjustment and alignment works with the new ASTRA detectors will be
carried out after the launch of the IBR-2 reactor.
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Heiitponnsiii  pypwe-crpecc-mudpakromerp DCJl, pacmonoxennpli Ha 11A  kaname
umInyibcHoro peakropa MbP-2, npennasHayeH ans npoBeNeHHs HSKCIEPUMEHTOB 10 UCCIIEIOBAHUIO
OCTaTOYHBIX HampsOKCHWH B OOBEMHBIX M3JCNUSAX M HM3YyYEHHIO CBOMCTB KOHCTPYKIMOHHBIX
matepuanoB. CrenuanbHas KOPpPEISIMOHHAs METOAMKAa — UCIOJb30BaHue ObicTporo ¢Qypbe-
npepbIBaTeNs A1 MOAYJISLUU HHTEHCUBHOCTHU MEPBUYHOIO HEHTPOHHOTO IMy4Ka U 0OOpaTHOrO MeToJa
BpeMeHu tmpoisiera (RTOF-meton) s HakoIeHUs JaHHBIX — OOECNEYMBAET BBICOKUN YPOBEHBb
paspelenys B IUPOKOM JHaIa30He MEKIIOCKOCTHEIX pacctosuuii dha (Ad/d = 4-1073 npu 20 = +90°
u Ad/d = 2-107 npu 20 = 140°), 4T0 TapaHTHPYET HEOOXOAMMYIO TOYHOCTh PErUCTpaluK AedopMaIuu
KPUCTAITMYECKOW PEISTKH U YITUPEHUH TU(PPAKINOHHBIX THKOB.

B pamkax nanphelimero pa3sutus npubopa Ha @CJ] 6b1u1 pazpaboTaH U BBeIeH B IKCILUTyaTaIHIO
HOBBII  (ypbe-TipephIBaTellb C  YCOBEPIIEHCTBOBAHHONW  KOHCTPYKIMEH U  yJIy4IIEeHHBIMHU
TMHAMUYECKUMH  XapaKTepPUCTHKaMH, W3roTOBIEHHBIH ¢Qupmoii Airbus Defence and Space
(I'epmanust). HoBblii mpephIBaTeNbh MPEACTABIAECT COO0I CHCTEMY POTOP-CTaTOP B BAKYYMHOM KOXKYX€
Ha TuiaTopMe MepeMelleHns, YTO MO3BOJIAET AUCTAHIIMOHHO BBOAMUTH IpEphIBATENIb B HEMTPOHHBIN
Ny4OK U BBIBOJUTH W3 Iydka. DTO MO3BOJSIET THMOKO (pOopMHUpOBaTH MpOrpaMMmy SKCHEPUMEHTOB,
OTIEPAaTUBHO TepeKouasch Mexay pexumamu pabotel TOF (Beicokast cBerocuina) u RTOF (Beicokoe
pasperienue). Pe3ynbTaThl NMepBBIX HKCIEPUMEHTOB IOKAa3aJid, YTO KOHCTPYKLHS HOBOTo (¢yphe-
npepsiBatens @CJI u opranuszanus CUCTEMBbI YIIpaBJIeHHs 00eCIIeUUBAIOT cylecTBeHHO Jryuniee [11/]-
peryimpoBaHue, 9YTO TPUBEIIO K 00JIee TOYHOMY BBHITIOJTHEHUIO YaCTOTHOTO OKHA M CTAaOMIHLHON paboTe
npepeiBarenss Kak npu BeICOKHX (~6000 006/MHH), Tak ¥ TPU HU3KUX CKopocTsx (~10 o6/mun). B
HOBOM TIIpepbIBaTele BIIEPBBIC JUIS TEHEpAallMd IHKal-CUTHAJIOB MCIONb30BaH HH(paKpacHbIi
Ja3epHBIN JTyd, TPOXOAAIINNA Yepe3 Imeau B poTope W crarope (cucrema LPS), uro obecneunBaet
npsiMoe u3MepeHue (PyHKUIUU MPOMYyCKaHUs MpepbIBaTeNsl, HACHTUYHO HEUTPOHHOMY CHUTHaly. Takxke
peanu3oBaHbl HOBBIE YACTOTHBIE OKHA, HUMEIOIIME psI MPEUMYIIECTB 10 CpPaBHEHUIO C
TPaJUIIMOHHBIMHI BapHAHTAMH.

Kpome Toro, B 2022 r. nma mudpakromerpe ®CJl ycTaHoBieHBI HOBbIE Moayiau (14 miT.)
+90°-nerektopoB ASTRA Ha OCHOBE CHUHTWIUISATOpPa ZnS ¢ KOMOWHUPOBAHHOH 3JEKTPOHHO-
BPEMEHHON (POKYCHPOBKOW U C PEKOPIHOM yIioBOM anepTypoi B MIIOCKOCTU paccessHus A(20) = 40°.
Taxum o0pa3oM, JeTeKTOpHas cucTeMa npu yriax paccesHus 20 = £90° mosHOCThIO YKOMILJIEKTOBAHA,
YTO TMO3BOJIUT YBEIUYHTh CBETOCHIYy HKCIEpUMeHTa mpumepHo B 1.5 pasza. Tawke ycTaHOBieH 2-i
RTOF-ananuzatop (6;10k MPD-32) 11t HE3aBHCHUMOTO HAKOIUICHHUS «CBIPBIX» JAHHBIX OT JAETEKTOPOB
ASTRA B pexnme list-mode. Hamagounsie pabotel ¢ HOBeIMH jeTekTopamMu ASTRA Oyayt
BBINOJIHEHBI TIOCIIE 3amycka peakropa MBP-2.
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