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Jns moCTpOeHMs: COBPEMEHHBIX PAJIHO3TEKTPOHHBIX H aBTOMATH3HPOBAHHEIX CHCTEM Hambonee
I 3¢ peKTHBHEIM SABIAETCA HCMONB30BAHHE HHTCTPHPOBAHHEIX Y3108, HanmAumeM euHOro Mcno HuTeNns
3HAYMTENBHO O0MEryaeTcs peanusanui EIUHOTO CHCTEMHOrO TOAXOJA K MNPOCKTHPOBAHHIO
anmapaTypsl, ¢AMHOrO TEXHHYECKOr0 YPOBHA H GAMHOTO TEXHOIOTHYECKOIO IHK/IA €¢ HATOTOBICHHS.
I Ennebiii  TEXHONOTHYECKHH KOMIIIEKC [O/DKEH NPEAYyCMaTpHBaTh  HAJHYHE pasBHTOM Gassl
MaTepHAIOBEACHHA, MO3BOMAIOMEH CO3aBaTh MOMYIIPOBOJHHKOBEIE CTPYKTYPH KPEMHHS M CTOKHBIX
COCAMHCHHH KAK HEOTHEMIEMYIO HYacTh TEXHOIOTHYECKOTO IHKIA CO3JAHHA HMHTErPHPOBAHHBIX
I A3/leNui, aHaTHTHYECKOH 0asel MaTepHalOBEACHHA, 00CCNCUHBAIOIIEH YCTAHOBIECHHE KOPPEIALMH
MEXKAY TTapaMeTpaMH MaTepuaa | H3IeHi U3 HETO, COBPEMEHHBIX CPEACTB PEHTTCHO-3IEKTPOHHO- B
ONTHYECKOH TUTOrpauu Ans H3roToBcHUs I1MabnoHOB H ofecredeHns HeoOXOAMMBIX pazMepoB
l 3NIEMEHTOB, BIVIOTh 10 CYOMMKDOHHBIX, EAHMHBIX TEXHONOTHYECKHX TIPOLIECCOB  MOMyYCHHS
kpucrannoB u cObopku magenmid m3 Si, GaAs, InP ¢ ydgerom ocobeHHOCTEH 3THX MaTepHaos.
Enuueiii  TEXHONOTHMYECKHH KOMILIEKC OpeIyCMaTPHBAET TakXkKe CO3JAaHHE KOPHYCOB B
KEPAMHYECKOM HCIONHCHHM W pasBuTyi0 a3y aHANHTHYECKOTO M KOHTPOMbHO-H3IMEPHUTENLHOTO
I obopy0oBaHHA AN MPOBEPKH M MCIBITAHHSA KPHCTAIIOB M M3Aenuii B uenom. Exunsnii Texamueckuii
KOMIJIEKC TPEAYCMATPHBAET HAIHYHE BRICOKOKBAIH(HLIMPOBAHHEIX KAAPOB B 0ONACTH CHCTCMO- H
CXEMOTEXHHYCCKOrO TMPOCKTHPOBAHHS, MATEPHANOBEACHHS, TEXHOJOTHH CO3JaHHS ONBITHHIX U
I CEPHIHBIX H3/E/IHH HA BCEX CTAAMAX HX CO3JAHHA.
IpeacraBieHs! CTPYyKTypa OCHOBHBIX M 0DECNEUHBAOIIMX HAYYHO-TEXHUYECKHX HATPABIICHHIA,
KOMIIOHEHTEI, Y3Nbl M MOAYIH, TpeATonaraeMeie k paspabortke, cdepsl npumeHeHns u3aenHil Ha
I OCHOBE KPEMHHA H HOTYNPOBOAHHKOBEIX coeauHeHHH A3B5 B BOOpyXKeHHH, BOGHHOW TEXHHKE H
HAPO/JHOM XO3SHCTBE.
[lpeacrasnero "Jlepeso nenei" pasBUTHA TEXHONOTMYECKOTO KOMIUIEKCA IO MPOM3BOACTBY
I MHKPOH3/ICNIHH Ha OCHOBE KPEMHHMS H CIOKHBIX HOIYIPOBOJHAKOBEIX coearHeHni A3BS.
Paborsl konuenuud chopMyTHPOBAHEI B COOTBETCTBHH C IEpedHeM mnpobiem, peueHHe
KOTOPBIX HEOOXOMMMO [ CO3JaHMA TexHonormdeckoro uenrtpa. [lpeanmonaraercs, uro B
' 3aBHCHMOCTH OT NpPHOPHTETOB TOTpeOHOCTEH OyayT peanH30BHIBATBCA, B IEPBYIO OYEPEIb, TE
paloTHl, B KOTOPHIX B JaHHOE BPEMs MMEETCA pealbHAS HOTPEOHOCTH, 0OECIIEUHBAIOLIYIO, B TOM
YHCIIE, H 33a4H NPOH3BOACTBA.
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2 — Hremumym adepnoti ¢pusuru, 6300090 Hoeocubupck, Poccus

B nHacrosmiee BpeMA, HCCICAOBAHHEC CTPYKTYPhl MOHOKDHCTAJIOB MPOBOAATCA HA

aBTOMaTHYeCKHX JgudpakroMeTpax. B janbHeMmHX pacderax HCIONB3YIOTCSA — CIELHAIbHEIE
KoMmmuieKcsl mporpamm s IBM. JIMMHTHpYIOIHE CTAAHH HCCTEAOBAHMS — TOAGOP MOHOKPHCTAILIA,
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YAOBIETBOPAIOUIEro TpeOOBAaHMAM METOAA, H BpeMms, HEOOX0AMMOE /i M3MEPEHHs MHTCHCHBHOCTEH
(cbopa maHHBIX).

Bo Bcex aBTOMATHYECKMX HYETHIPEXKPYXKHBIX AHPPaKTOMETpaX C TOYEYHBIM
AETEKTOPOM C MOMOIUBI0 MEXaHUYECKOM JacTH mudpakToMerpa (FTOHUOMETP) MOHOKPHCTAJLI
yCTaHaBJIMBAETCS B MPOCTPAHCTBE II0 OTHOIIEHMIO K My4Ky Tak, 4robel Habmomancs
fadpakoHHbIi MakcumyM (pediexc). Micnonb3ys AeTeKTOPbI PEHTTEHOBCKOTO H3ITyqeHN s,
cobuparor uHpopmManuio 06 HHTEHCHBHOCTH AM(PPAKIMOHHOTO MaKCHMyMa B JAHHOM MeCTe
MPOCTPAHCTBA. [JIeTEKTOpP pPEHTTeHOBCKOTO M3JIy4eHHs, HAaXOMsiCh B KAKOM-TO MeCTe
[POCTPAHCTBA, PErHCTPUPYET KONMYECTBO KBAHTOB 3a Kakoe-To Bpems. Becw mpouecc cbopa
A@HHBIX CBOJIMTCS K TOCTIENIOBaTeNbHOMY mepebopy BCeX BO3MOMKHBIX MECT IPOCTPAHCTBA,
rae Moxer Habmopathes AUPPaKUMOHHBIA MakcHMyM. CpemHAs NPOM3BOAMTENLHOCT
Takoro poxa auppakromerpo — 2000 pedmexcoB B cytku. Bpems skcrnepumenta
Onpe/IeAeTCst KOMUYECTBOM Pe(ekcoB (CI0KHOCTBIO KPHCTAJUIMYECKON CTPYKTYpH).

B pmadpakToMerpax ¢ ABYXKOOPAHHATHEIM JETEKTOPOM TIPHHLIHII cOopa JaHHBIX HHOM:
HETIOABHIKHBIH JCTEKTOP OAHOBPEMEHHO (HKCHPYET HECKOABKO AU(DPAKIHOHHEIX MAKCHMYMOB,
KOTOPbI¢ BO3HHKAIOT TPH MOBOPOTE KPHCTAalla OTHOCHTENBHO BEPTHKAIBHOM OCH TOHHOMETpA Ha
onpenencHubli  yroj. Takum o6pasoM, BpeMst SKCHEPUMEHTA HE 3aBHCHT OT KOIHYECTBA
AGPAKIHOHHEIX MAKCHMYMOB, HO 3ABHCHT OT KayecTBa U Au(parupyromeit criocobHOCTH KPHCTANA.

[Tpobrema GricTporo B KauecTBeHHOro c6opa AM(BPAKIHOHHBIX JAHHBIX, HA JAHHBIH MOMEHT,
ABIACTCA AKTyalbHOH. PemeHme Takoro poga mpobneMbl CBOAMTCH K YBETHYCHHIO HHTCHCHBHOCTH
PEHTTEHOBCKOrO M3/Iy4eHHs, HCIONL3yeMoro ans audpaknuu Ha MoHOKpucramne. Mcnomssosarme
CHHXPOTPOHHOTIO HM3JIy4€HHS COBMECTHO C PErucTpane AaHHBIX C IIOMOILBIO ABYXKOOPIHHATHOI'O
ACTEKTOPA, HA HALN B3TILAA, ABIAETCA ONTHMAVIBHBIM IIYTEM PELICHHs 00CYKAAEMBIX 32124,

B naumoii paGore mpemnaraercs mpoekr craHupu «MOHOKpHCTATBHAS JU(PPAKTOMETPHA» HA
Haxonurene BIIM-4. Cramums npensasHaveHa Ans PerucTpaumu JBYMEPHBIX AH(PAKIHOHHBIX
KapTHH Ka4aHus ¢ MOMOIIbIO ABYXkoopauHaTHOro aerekropa JEJ-5. 91o mossomar pewars 3anaum
OMpEAENEHHA KPHCTAIIHYECKOH CTPYKTYPHl H3 JAHHBIX MOHOKDHCTATIBHOH JH(PaKTOMETPHH.
Hcnoms3osanne AByXKOOPAMHATHOTO ACTEKTOPA, & TAKKE HHTEHCHBHOIO CHHXPOTPOHHOIO H3Iy4eHHs
TIO3BOJIHT CYIIECTBECHHO COKPATHTh BpeMa cOopa naHHBIX aAdpakiuy (1o 15 MumyT).

Hcnone3osanue paspaboTaHHOi Merommku ObICTPOro c6Opa JAHHBIX I103BOJISIET
MPOBOJMTE KCHEPHMEHTB 1is ObicTpopasnararomumxcsi obpasnos. HeGombmoe Bpems,
Tpebyemoe i cOopa MaHHBIX, NeNaeT BO3MOXHBIM [POBENEHHE SKCIEPHMEHTOB B
HECTAHJAPTHBIX yCIOBHAX. Hanpumep, mpu npoBefeHHH SKCTIEPUMEHTa MPH TOHMKEHHOM
TEMIIEPATYPEe CYIIECTBEHHO COKpAINAeTCs pacxXoj OXMAMTENs, a TakkKe He MPOHUCXOIUT
KOHA€HCAMM TIapOB BOZABI Ha CaMOM Kpuctaine. Mcrmonb3oBaHWE CHHXPOTPOHHOIO
M3y 4CHHA TakKe MO3BOJIUT HCCIEeNnoBaTh 06pasipl ¢ Maioi xudparupyromeii cioco6HOCTRIO
(mMoHOKpHCTA/IBI ¢ pasmepom ~0,05 mm). IIpuMeHeHHME HBYXKOOPAMHATHOIO NeTeKTopa
MO3BOMHUT OBICTPO ONMPEAENATh Ka4ecTBO 0OpPA3LOB, YTO CYMECTBEHHO COKPATHT BpeMs Ha
noaGop MOHOKPHCTAJLIA, YAOBIETBOPSIOMIEro TpeGOBAHMAM METOIA.

OcHoBHas u nepsHyHas HHGOPMAIW O Au(PAKUMH PEHTTEHOBCKOrO M3TYYeHHS HA KPHCTaIIe

copepxuarca B npodune pednexco. Or meroza 06pabOTKH ITHX JAaHHBIX 3aBHCHT JajbHEHmICe
Ka4yecTBO PacH(ppPOBKM M YTOYHEHHs CTPYKTYphl. B pamkax nammoro mpoexta paspaGarsisaercs
MpOrpaMMHOE  OOecrieente, MO3BOMMIONIEE YIY4UIHTE MATEMATHYECKyl0 00pabOoTKy MepBHYHBIX
AAHHBIX AU(PAKUAOHHOTO 3KCTICPHMEHTA, OCOGEHHO /s JKCIEPHMEHTOB, NPOBEACHHBIX B

HECTAHIAPTHBIX YCIOBHAX (HOHHX(@HHHC HITHA TIOBBITICHHBIC TCMIIEPATYPHI, ITOBLILIEHHOE ,I(aBﬂCHHG).

Hmurpmit KOpeesna Haymos  d.y.naumov@iname.com
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PROJECT OF THE SYNCHROTRON RADIATION STATION
“CRYSTAL DIFFRACTION” ON VEPP-4 STORAGE RING

D.Y. Naumov', LL. Zhogin', B.P. Tolochko', S.E.Baru®, V.R. Groshev?, G.A. Savinov?

1 — Institute of Solid State Chemistry & Mechanochemistry, 630128 Novosibirsk, Russia
2 _ Institute of Nuclear Physic, 630090 Novosibirsk, Russia

Now, research of structure of crystals are carried out on automatic diffractometers. In the further
accounts the special complexes of the computer programs are used. A limiting stages of research are
selection of a crystal satisfying the method requirements and time for measurement intensities (data
collection). ;

In all automatic four-circle diffractometers with the dot detector, with the help of a mechanical
part of diffractometer (goniometer) the crystal is placed in space in relation to a beam so that reflex is
observed. Using detectors of x-ray radiation, the information about intensity of diffraction maximum
in the given place of space are collected. The detector of x-ray radiation, being in any place of space,
registers quantity of quanta for a time. All process of data collection is consecutive reiteration of all
possible places of space, where diffraction maximum can be observed. Average productivity of such
type diffractometers is about 2000 reflexes per day. The time of experiment is determined by number
of reflexes (complexity of crystal structure).

In diffractometers with the two-coordinate detector a principle of data collection is different.
The motionless detector simultaneously collect a little of diffraction maxima, which arise during
rotation of a crystal concerning a vertical axis of goniometer on the certain corner. Thus, the time of
experiment does not depend on amount of diffraction maxima, but depends on quality and diffraction
ability of a crystal.

At present, the problem of the fast and qualitative data collection is very urgent. Possible
decision of the problem is increasing of intensity of x-ray radiation used for diffraction on a crystal.
On our sight, usage of synchrotron radiation together with registration of the data with the help of the
two-coordinate detector is an optimum way to solve the problem.

In the present work the projéct of station "Crystal Diffraction” on the VEPP-4 storage ring is
discussed. The station is intended for registration of 2D diffraction pictures with the help of the two-
coordinate detector DED-5. It will allow to solve tasks of solution of crystal structure from the crystal
diffraction data. Use of the two-coordinate detector, and also intensive synchrotron radiation will
allow essentially to reduce time of data collection (about 15 minutes).

Use of the developed technique of fast data collection allows to carry out experiments for quick
decomposing samples. The small time required for data collection makes possible realization of
experiments in non-standard conditions. For example, during experiment at lowered temperature the
charge of cryogenic agent is essentially reduced, and also there is no condensation of water vapor on
the crystal. Use synchrotron radiation also will allow to investigate samples with small diffracting
ability (crystals with the size of ~0,05 mm). The application of the two-coordinate detector makes
possible to quickly determine quality of samples, that will essentially simplify the selection of a crystal
needed by the method requirements.

The basic and primary information about diffraction of x-ray radiation on a crystal is contained
in a structure of reflexes. The quality of decoding and specification of structure depends on a method
of processing of these data. Within the present project the software allowing to improve mathematical
processing of primary diffraction data will be developed, especially for the experiments which have
been carried out in non-standard conditions (low or high temperatures, high pressure, etc).

Dmitry Naumov d.y. naumov@iname.com
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5.94
TTOPTATHBHBII PEHTTEHOBCKWI JIM®PAKTOMETP C BLICOKAM
PA3PEIIIEHWEM JUUISI PABOTBI B INMPOKOM JUATIA3OHE YTJIOB

10.A I'anoros’, E.A Jlementsexs’, B.I1. Tomouxo®, JI.U.KouyGeii’

“Hucmumym xumuu meépdozo mena u mexanoxuwmuu, Kymamenadse, 18, Hosocubupck, 630128
*Hncmumym sdeproti gusuxu um.Byoxepa, Jlagpenmoesa, 11, Hoeocubupck, 630090
*Hnemumym xamanusza, Jlaspenmsesa, 5, Hogocubupcx, 630090

Cnpoexraposan  u_ paspaloran  peHTreHOBCKHM  JupakrtoMeTp am1a  NPOBEACHHS
OKCTIEPEMEHTOB M0  JUPPAaKUM¥ B [HPOKOM [WAmNa3oHe yrioB (ONTHYECKas CXema -
mopudumAposasnas cxema Bomse-Xapra) aid MCCIENOBaHHS PEOPraHM3alUMA CTPYKTYPhl B XOAE
XHMHYECKHX MPOIECCOB TIEPEX0Jia BEIIECTBA H3 XKHIKOOOPA3HOTO B KPHCTAJUTHYESCKOE COCTOSHHE (C
XapakTepHLIM BpeMeHeM peaknuH - 10 49acoB) Ans MOAENMPOBAHHSA MPOLECCA 3APOIKACHHS HOBOK
dassr B pexmuax TBEpAEIX Ten [1]. B kauectse momoTopa m aerekTopa mcmonksosanuck ®IY B
CYéTHOM pexuMe. B kadecTse KpHCTaI-aHATH3aTOPA MCIIOB30BAICH ABYXKPECTAIbHBIA aHATH3ATOP
C miacTHHaMH KpucTania Si - (C M3MEHAEMBIM OTHOCHTENBHBIM YITIOM BTOPOrO KPHCTAINa And

YMEHBIMCHHS BBICIUBIX TAPMOHHK B CIEKTPE HCXOAHOro mMoHoxpomaruyeckoro CH). Vmpasmsrouas
aneKkTpoHnKa BhmonHeHa B cragnapre CAMAC. Juddpakxromerp ynpasngercs KoMmbiorepom Sun
SPARCStation co SVIC/VCC urrepdeiicHaMEA MOAYTAMHE B ONEPaMORHOM cucteme Solaris 2 4.

Hns ynpasnenus anddpaxromMeTpoM GBUTO CIPOEKTAPOBAHO M Pa3paboTaHO YIpaBIAIOUIEE
npanoxerre SAXSTools. Jing o6paborka pasmsix ManoyrioBoro sxcrepuMenta (I'uase u Ilopox -
aNnpOKCHMAL{Ks, BBIMMCICHHE (YHKIHH pACIIPENE/NCHHS 10 PACCTOAHHAM p(7) W 3NEKTPOHHOM
ynxman pacnipenenenns pfr)) Gbuto cnpoekTupoBano u paspaborano mpmnoxenne SAXSTreat.
[prnoxenne 6pui0 paspaboraro ¢ ucronssosanuem C++ urrepdeiicaon 6ubmorexu [2].
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IO PACCTOAHMAM p(¥) TecToBOrO 0bpasna PacCTOAHHEAM p(7) TecToBOro ofpasia
NIATHHOBONO KATANH3ATOPA. CHHTE3HPOBAHHOIO OMANa, 7

Huddpaxromerp nossonser mpoBoauTh HaMepeHEs (414 3HeprEH (HOTOHOB 813B) ¢ TOUHOCTHIO
10 BONHOBOMY BeKTOpY 8S~0.002 M, MHHEMAITBHEIM 3HAYECHHUEM BOJHOBOIO BEKTOPA Spin~0.01 aM”
(4TO IKBHBAIEHTHO MO/IYYCHHIO HHPOPMALKK O PACCEHBAIOLIAX IEHTPax ¢ pasmepamy 200-500 rm) 1
MaKCHMATbHBIM 3HAYEHHEM BONHOBOIO BEKTOPA Spu~30 HM' (4TO SKBHBANEHTHO 3HAYECHHIO yrma
paccesans 20 ~ 80°).
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Ha Puc. 1 u Puc. 2 u3oBpasensl Maxoyriossie AM(PAKTOrPaMMBI H BBIMHCIECHHBIE ()YHKLAH

PACIpPEAENEHH [0 PAacCTOAHHAM p(7) TECTOBHIX OOpasmoB  IUIATHHOBOrO Kataqu3aTopa H
CHHTE3HPOBAHHOTO ONAJA.
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PORTABLE HIGH PRECISION SMALL/WIDE ANGLE X-RAY SCATTERING
DIFFRACTOMETER

Yu.A.Gaponov’, E. A Dementyev®, B.P.Tolochko®, D.I. Kochubei*

“Institute of Solid State Chemistry, Kutateladze, 18, Novosibirsk, 630128, Russia
®Budker Institute of Nuclear Physics, Lavrentyeva, 11, Novosibirsk, 630090, Russia
“Boreskov Institute of Catalysis, Lavrentyeva, 5, Novosibirsk 630090, Russia

The portable high precision Small/Wide Angle X-ray Scattering diffractometer (modified
Bonze-Hart optical scheme) was designed and developed for investigation of structure rearrangement
during liquid state - solid state transformations (with reaction time 10 or more hours) for simulating
the solid state phase formation [1]. As monitor and detector the FEM detectors are used. As analyzer
double crystal Si,, analyzer (with changeable relative angle of the second crystal) is used. All
controlling electronics is designed in CAMAC. The diffractometer is controlled by Sun SPARCStation
with SVIC/VCC modules under Solaris 2.4 operating system.

For controlling the experiment with designed diffractometer the Control Application
SAXSTools was designed and developed. For treatment the SAXS data (Guinier and Porod
approximations, distance distribution function p(r) and density distribution function p(r) calculation)

the Treatment Application SAXSTreat was designed and developed. The application was designed
using the C++ Interface Object Library [2].
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Fig. 1. The SAXS curve and calculated distance Fig. 2. The SAXS curve and calculated
distribution function of test Pt-based catalyst distance distribution function of test
sample. synthesized opal sample.
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Diffractometer allows one to obtain the SAXS curve (for photon energy 8 keV) with accuracy
about 88~0.002nm”, Spn~0.01nm™ (scattered centers with the size about 200-500nm may by
observed) and S,,~30nm (scattering angle is about 80°).

Figure 1 and Figure 2 shows the SAXS curve and calculated p(r)of test Pt-based catalyst sample
and test synthesized opal sample. There are particles with the size about 3nm and 140nm in first and
second cases respectively.

This work was undertaken with financial support of the RBRF of the Ministry of Science of
Russian Government (N99-03-32834).
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Vicenenosanue TBeprodasHoi peaxmun mexkay NiO u WO; Gsuto mpoBeCHO HA CTAHIMH
“Ilapaxiponoe kupo” HakonurensHoro komsua BIIII-3 UAD CO PAH. [lns nomy4eHHs JaHHBIX
MCHIOMb30BANKCh OfHOKoOpAuHATHEH AeTekrop OJI-3 ® MeTox AM(PAKUHOHHOIO KHHO. Bpems
oaroro “xampa” cocrasisno 15-20 ¢ m SKCNEPUMEHT IPOJO/IKAJICA [0 TEX TOp, Koraa nubo oxHa H3
da3 mcuesana, nubo wuHTeHcmBHOCTs mnHka NiWO, He m3MeHANack. Temneparypa B Ne€4H
KOHTPOTApOBANAck Tepmonapoii u cocrassna 580 C, 625 C, 675 C 1 725 C. Coctas HCXOAHOH CMECH
wamersest or 0.1NiO+0.9WO; mo 0.9NiO+0.1WO; uepes 0.2 mpu KakHOH TEMIICPATYpE. Ilo
[OJy4EHHBIM JAHHBIM TTOCTPOCHE! KHHETHUECKAE KPHBEIE H BHIYHCIICHA SHEPTHs aKTHBALIAH.
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