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TEXHUKA AJEPHOTI'O SKCITEPUMEHTA

Beauuyenko CI., Kapernukos M.I., Mas3-
HunuH A.Jl. DHeproyrjioBbie KOppeJsiid NPU HEYNPYTroM
paccesiTHUM MeYeHbIX HETPOHOB HA S/APAX YIJIepoaa, a30Ta u
Kucjaopona. — 14 c., 7 puc.

Pesynbrathl HEUTPOHHOTO aHAJIM3a COCTaBa BeIECTBa
METOJIOM MeUeHbIX HEUTPOHOB BeCbMa YyBCTBUTEIbHBI K TTO-
TPEITHOCTH U3MEPEHUS TApaMETPOB ITUKOB B Y-CIEKTpe. DTO
MPUBOIUT K HEOOXoaMMOCTH yueTa a¢ddekra doriepa, mpu-
BOIISIIIETO K CABUTY M YIITUPEHUIO TIMKOB Y-CIIEKTPa, a TAKXKe
AHM30TPOINUU BBIXOJA Y-KBAaHTOB B 3aBUCHMMOCTU OT YIJa
MEXIy HaIpaBIeHUSIMU JIBVKEHHUSI MEUEHBIX HEHTPOHOB U
perucTpupyeMbIX Y-KBaHTOB. B pabGote nmpuBoasTCs 3KCIe-
pPVIMEHTATbHBIE YIJIOBbIE 3aBUCUMOCTH CABUTA Y MHTEHCHB-
HOCTU (OTHOCUTEJIBHOM TUIOLIANN) TIMKOB CIIEKTPA Y-KBaH-
TOB U3 sIIep yrjiepona, a3oTa, KMCIOpoaa, U3MepeHHbIe Ha
YCTaHOBKE C MeYeHbIMU HelTpoHamu. BnusHue adpdexra
Joruiepa W aHM3OTPONMUU YIJIOBOTO pacIpele/ieHns] B
YCTPOMCTBAX C MEYEHBIMM HEHUTPOHAMM IIPOSBISIETCS MPU
aHaJIN3e MPOTSLKEHHBIX 0ObEKTOB, TIPU MHOTOYPOBHEBOM
PACIOJIOXEHNH Y-AETEeKTOPOB, KOTa Y-KBaHTHI IIOTAal0T
Ha JETEKTOPHI TOJ Pa3IUYHbIMU yriiaMu OTHOCUTEbHO
IMOTOKA MEYEHBIX HEMTPOHOB.

Boumaps A.E., Bopucosa E.O.,, Bysyayn-
KoB A.®.,Hocos B.B.,Oneiinukos B.Il., Coko-
a0B A.B., ®ponos E.A. UsyuyeHue padOTBI MaTpPUI]
KpeMHHEeBbIX (oTOYMHOKMTEJIEi PU KPMOTEHHOI TeMmnepa-
Type. — 21 c., 14 puc.

WccnemoBana pabora matpui Si-®DY MPPC S13360-
6050PE ¢ mapasute/IbHbIM U TOC/IEA0BATE/IbHBIM TTOIKITIOUE-
HUEM 3JIEMEHTOB B YCJIOBUSIX 9KCIIEPUMEHTa C ABYX(ha3HbIM
TIETEKTOPOM, a TaKKe BBITTOJTHEHBI TEOPETHUYECKUE PacyeThl
XapaKTePUCTUK CUTHAJIOB TaKMX MaTpuil. [TokazaHo, 4To iiu-
TEJTbHOCTh CUTHAJIA TIPY TTOCIIeIOBaTEeIbHOM COSMMHEHNN Si-
DDY ¢ xopollleil TOYHOCTLIO He U3MEHSIETCSI, a TP napai-
JISIIbBHOM COCIMHEHUHM YBEIMIMBACTCS C YBEIMUEHUEM YrCiia
Si-®BY B Marpuiie. B npeneiax olmboK MHTErpajibHAasT aM-
IUIMTYIa CUTHAJIA TIPY TapaJUTeIbHOM COSMMHEHUH He 3aBU-
CHUT OT YMcJia JIEMEHTOB B MaTpulie, a TpH TMocjeoBaTe b~
HOM COeIMHEHNH HabJTIoAaeTCs ee OxKraaeMoe MajgeHue, 00-
pPAaTHO MPOIOPIIMOHATIBHOE YU CITY 2IEeMEHTOB B MaTpuiie. [To
pe3ynbTaTaM JaHHOI paboThI TS JATbHEHIIIETO WCITONb30-
BaHUs B IByx(ha3HOM KPUOT€HHOM JIETEKTOpe TEMHOI MaTe-
pun BbeIOpaHa Marpulia Si-DPDY, cocrosias U3 YEThIPEX
9JIEMEHTOB, COEMUHEHHBIX MapaieIbHO, TaK KakK JUIsl Ta-
KOl MaTpuIlbl MPOIEMOHCTPUPOBAHA HaJeXHasT peru-
cTpalusi OMHOMOTOREKTPOHHBIX UMITYJbCOB, MPU 3TOM
IUTATETLHOCTh CUTHAJIA OCTAETCS TIPUEMIIEMOI.

lFanaBaunoB A.B., Kymman A.B.,, Cagnaxyr-
anunHoB I.X., CocunoBuen B.B.,. llakupos A.B
YeranoBKa 11 MCCJIEI0BAHUS TA30BbIX CMeceil 1 TpexKac-
KAaJHOT'0 ra30BOro JIeKTPOHHOI0 YMHOKHTEJISA. — 7 C., 8 puC.

B HUAY MUDU co3naHa 3KCriepUMeHTalbHasl ycTa-
HOBKa JIJIST UICCIIEIOBAHUSI CTIEKTPOMETPUYECKUX XapaKTepu-
CTHUK ra30BbIX CMeceil TSt KaCKaTHBIX Ta30BBIX AJIEKTPOHHBIX
ycumurenei (I'DY), KoTopble IIMPOKO UCIIOIB3YIOTCS B CO-
BPEMEHHBIX TPEKOBBIX JIETEKTOPAX, YePEHKOBCKUX JIETEKTO-
pax, AeTeKTOpax CUHXPOTPOHHOTO M3JTyYEeHMSI IS TIOCTAHOB-
KW 3KCIEPUMEHTOB B 00J1aCTU (DM3UKKU BBICOKMX 3HEPTUIA.
B crathe mpuBOAATCST pe3ybTaThl UCCASIOBAHWI XapaKTe-
PUCTUK ra3oBoii cMecu ist [ DY, mpuMeHsieMbIX B MEXITyHa-

pomHoM akcnepumeHntre BM@N (OUAMN, 1. ly6Ha). OTt™e-
YyeHa BO3MOXHOCTb MCMOJIb30BAHUSI TAaHHOW YCTaHOBKU
IS TIPOBEASHUST 1a00OPaTOPHBIX PA0OT B CONIPOBOXICHUU
MarucTepckKux KypcoB Mo HarpablieHUIo “SnepHast husm-
Ka ¥ TEXHOJIOTUHN .

I'yoep ®.®., UBamkuu A.Jl, Kapnym-
KkuH HM., Maxunes A.U.,, Mopo3zos C.B.,, Ce-
p e 0 psaxkos /I.B. BpemeHHoe pa3penienue U CBeTOBBIXO]T 00-
Pa3i0B CHMHTHUISIIMOHHBIX IETEKTOPOB IS BPEMSITIPOJIETHOTO
JieTeKTopa HeiTpoHoB 3Kkcnepumenta BM@N. — 10 c., 3 puc.

Hna maeHTudUKaIMu HEHTPOHOB, 0OPa3yIOIINXCST B
SITPO-SIAEPHBIX CTOJKHOBEHUSIX ITpU dHEeprusix 10 4 AI'>B B
skcrnepuMeHTe BM@N ¢ ¢pukcupoBaHHOIT MUIIIEHBIO HA
Hyxnorpone (OUAUN, [IyoHa), 1 u3MepeHUs UX SHEPIUU
TUTAHUPYETCS CO3MaTh HOBBIM KOMITAKTHBIM BPEMSITIPOJIET -
HBI IETEKTOp HEUTPOHOB. DTOT AETEKTOP OyIeT UCIIOJb-
30BaThCs TSI U3MEPEHUSI BBIXOIOB M a3UMYTaJIbHBIX ITOTO-
KOB HEHTPOHOB, KOTOphIE, KaK TMOKa3aHO B Pa3IMYHBIX
TEOPETUYECKUX MOIENISIX, TIOJIKHBI ObITh YyBCTBUTEIBHBI K
YPaBHEHMUIO COCTOSTHUS IIJIOTHOM simepHoi MaTepun. B Ka-
YeCTBE YyBCTBUTEJIbHBIX BJIEMEHTOB JIJIS1 aKTUBHBIX CJIOEB
NETeKTopa HEMTPOHOB MpeIaraeTcs CIoIb30BaTh IIACTH -
KOBBI€ CLIMHTUJUISITOPBI POCCUICKOTO MPOU3BOICTBA IUTOIIA-

1610 0KoJIo 10 X 20 cM? M TOMLIMHOM 2.5 ¢M, a IUTs pericTpa-
1M1 (POTOHOB — KpeMHUEBbIE (DOTOYMHOXUTEN C UyBCTBU-

TeJIbHON IUIOIANBI0 6 X 6 MM%, TIO OIHOMY Ha KaXKIYIO
CUMHTWUISILLMOHHYIO SIYeliKy. 11 JOCTKEeHUST TpeOyeMoro
paspetieHus (Mopsinka HECKOJIBKMX IMPOIICHTOB) 110 SHEPTUn
HEUTPOHOB B AMaria3oHe 3Hepruii HelTpoHoB 1o 4 [5B Bpe-
MEHHOe paspellleHne CUMHTWUISIIMOHHBIX JIETEKTOPOB
noskHO ObITh 100—150 nic. O6cyKnaeTcss KOHLETLMS BpeMs-
MPOJIETHOTO HEMTPOHHOTO neTekTopa. [IpuBOmSTCS pe3yiib-
TaThl MPOBEJAEHHBIX U3MEPEHUIT CBETOBBIXOA 1 BDEMEHHOTO
paspelieHus psiaa 06pas3oB CIMHTWIISIIMOHHBIX TETEKTO-
POB pa3IMYHBIX pa3MepoB. Pe3ysbTaThl MOJy4eHbI MPU UC-
TTOJIb30BAaHUM KPEMHHUEBBIX (POTOYMHOXKHUTEIIEH ABYX THUTIOB.

Jaununos M.B.,, Epmos H.B., Kooskun A.C.,
Kynenko IO.I., Pycunos B.IO.,, Tapkos-
ckunii E., @enoposa J.B., ®Peaoror C.A.,
YUYsuposa AA.,,9YepHos J.0. CUUHTUISALMOHHDIE JIe-
TEKTOPbI 3aPSIKEHHbIX YACTHUIL JJIS YePEHKOBCKOTO HEeTPHH-
HOro JieTeKTopa. — 7 c., 6 puc.

INpencraBneHbl pe3ylIbTaThl M3MEPEHUI TMapaMeTpoB
CUMHTWIUTSILIMOHHBIX BETO-IETEKTOPOB, KOTOPHIE MJTAHUPYET-
Cs1 yCTAHOBUTDH B IPOMEKYTOUHOM BOITHOM YEPEHKOBCKOM JIe-
tektope mpoekra “Iunep-Kamuokanne”. BeTto-netekTopbl
TIPEACTABIISIOT COOOI TCKOBbIE CIIMHTWUISITOPHI C BKIIEEH-
HBIMU CHEKTPOCMEIIAIOIIMMU BOJIOKHAMU M KOMITAKTHBIMU
¢doTonprueMHUKAaMN — KPEMHHUEBBIMU (POTOYMHOXKHUTEISIMH.
[TokazaHo, 4TO 3(PHEKTUBHOCTL PETUCTPAIIIN KOCMIYECKIX
MIOOHOB TaKMMU AETEKTOPaMU IpeBbiaeT 99%.

Pazaunnes A.B.,, Bykpeesa C.U., Bacuuab-
eB AH.,Topun AM.,,Tonyapenko IO.M.,Momu -
ceeB B.B., Mouaanos B.B.,, Cemenon IlL.A. Cuun-
THWUIAIMOHHBIN  BOJIOKOHHBI TOJOCKON 3KCIEepUMEHTA
CITACYAPM Ha yckopurebHoM Komiuiekce Y-70. — 9 c., 8 puc.

IIpencraBiieH CHMHTUJUISILIMOHHBINA BOJOKOHHBIN TO-
JIOCKOTI BBICOKOTO pa3pelieHus] ¢ UCTIOIb30BaHUEM MHO-
TOaHOIHBIX (DOTORIEKTPOHHBIX YMHOXUTEeH. [TonpobHO
M3JI0KeHa TEXHOJIOTUSI M3TOTOBJIEHUST BOJOKOHHBIX Kac-
CeT ¥ MX MOHTaXa B KOPITyC IeTeKTopa, MpUBeIeHbI (DYHK-
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IIMOHAJIbHAS cCXeMa TUCKPUMMHATOPA aHOMHBIX CUTHAJIOB,
a TaKXXe XapaKTepUCTUKHU TOA0CKOIa Mpu paboTe B cocTa-
Be OKCIIepUMEHTAIbHOM YCTAaHOBKM Ha ITyyKax KaHaja 14
YCKOPUTEIBHOTO KoMIuiekca Y-70.

TomopkoB JI.K.,Tanyxosuenko C.IO.,, Huko -
aneHko /.M., Payexk U.A.,, Ceménon A.M,, Ille-
ctakoB [O.B. U3mepenne noisapu3anum eidTepHeBOro
aTOMHOr0 MyYkKa C MOMOIIBIO MOJIIPUMETPA JIMOOBCKOIO
casura. — 9 c., 11 puc.

OmnucaH KpMOTEHHBIA WMCTOYHUK TOJISIPU30BaHHBIX
aTOMOB JEUTEepUsi, KOTOPBIA HCHOJb3YETCS B IKCIIEPU-
MEHTEe TI0 M3MEPEHUIO aHaJIU3UPYIOIINX CITOCOOHOCTEM
peaxiu hoToAe3UHTErpAllM IEUTPOHA HA JIEKTPOHHOM
Hakormtese BOIIII-3 USI®D CO PAH. UsmepeHa sdpdpex-
TUBHOCTb IEPEXOJI0B aTOMOB B 3alaHHOE SHEPTEeTUUECKOe
COCTOSTHUE B OJIOKE cpegHero MarHuTHoro nojs (Medium
Field Transition (MFT)), B 610Kke cuibHOrO Moss (Stong
Field Transition (SFT)), a Tak:Ke IIpy COBMECTHO paboTe
9TUX 0J10KOB. MI3MepeHMsI MpOBeIeHbI C TOMOIIIBIO TTOJISI-
puMeTpa JISMOOBCKOTO cnBura. MamepeHHast a(pdekTuB-
HOCTB 0JIOKOB cocTtaBuia 6ojee 90%. IlpuBeneHa npoie-
nypa ompenaesieHUsl ¢oHa B TosipuMmeTpe. [IpuMmeHeHMe
OTKaYKM B KAMepe MOHM3AaTOPa JOJIKHO IMTPUBECTH K CYIIIe-
CTBEHHOMY YMEHBIIIEHUIO0 (P)OHOBOTO CUTHAJIA.

MPUMEHEHUE BBIYUCIUTEJIbHON TEXHUKH
B SKCIIEPUMEHTE

Paldurai K., Hariharan K., Naveen K.S,,
Shreenidhaa K.K. Implementation of linear test stimu-
lus generator for non-linearity computation of ADC. — 11 p.,
7 fig. (myOnuKyeTcs TOJAbKO B aHIuiickoii Bepcuu [1TD).

A linear ramp stimulus is generally preferred to accu-
rately measure the non-linearity errors in an Analog to Dig-
ital Converter (ADC). Three methods are proposed to gener-
ate a linear ramp signal, of which the first approach employs
two sine waves. In contrast, the second utilizes a sine wave with
a pulse signal to generate a parabolic signal which is then dif-
ferentiated to produce a ramp signal. The third method
achieves linearity by maintaining a constant potential across
the resistor to push a constant current into the capacitor. The
three proposed concepts have been designed and simulated to
compute the Differential Non-Linearity (DNL) error for an
ideal 8 bit ADC in 90 nm CMOS technology. The third meth-
od shows high linearity when compared to the existing meth-
ods, by exhibiting a very low DNL error of 0.0015 LSB in sim-
ulation. Its implementation indicates that 92% of the silicon
area is reduced, making it suitable for ADC testing.

OJIEKTOHUKA 1 PAIMOTEXHUKA

Koporkos C.B.,ApuctoB 10.B., Ko3nos K.A.
JIMHUCTOPHBII KOMMYTATOP MOILIHBIX HAHOCEKYHIHBIX HUM-
myJbeoB. — 6 c., 5 puc.

OrnucaH MOIIHBIIT KOMMYTaTOp Ha OCHOBE 0JI0Ka TUHU-
CTOPOB C yIapHOII MOHU3AII1EeH, KOTOPBIA MMeeT pabouee Ha-
npspkeHue 16 KB 1 croco6en Ha yactote 300 [ix KomMyTHpO-
BaTh HAHOCEKYHHbIEC UMITYJIbChI TOKA C aMIUTUTYHOM ~3 KA.
[MpuBeneHbI pe3yabTaThl KOMITBIOTEPHOTO MOIEIMPOBAHUS
rpoliecca ero BKJIIOYEHUs, OTNpeesieHbl IEPCIIEKTUBbI yBe-
JIMYEHUSI KOMMYTUPYEMOi1 MOIIIHOCTH.

XycaunoB T A.,,IIpoasun M.I.,JIy6oako JI.B.
PexekropHbie (pUIbTPbl, M3rOTOBJIEHHbIE MeTO0M 3D-ne-
yatu, 1 cucreM CBY-auarHocTMKM yCTAHOBOK yNpaBJisi-
MOro TepmMosiiepHoro cuaresa. — 11 c., 5 puc.

O6cyxnaeTcsi BO3MOXHOCTb TPUMEHEHUSI TEXHOJIOTUH
3D-neyatu ¢ MOCIeayIoNnieli MeTaIn3aeil pyu U3roToB-
JICHUY TIOJIOCOBBIX BOJTHOBOIHBIX PEXEKTOPHBIX (DPMIBTPOB,
MpeIHa3HAYEeHHBIX ISl 00ecrieyeHrsi paboTbl YyBCTBUTEb-
HOW TIpMEeMHOI1 anmnapaTypbl B 3KCITEpUMEHTaX IO KOJIJIeK-
TUBHOMY TOMCOHOBCKOMY paccCesiHUIO0 Ha GIIyKTyalusx
TUIOTHOCTH 3JIEKTPOHOB IUIa3Mbl, B KOTOPBIX UCTIOIb3YET-
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Csl MOIITHOE (10 HECKOJILKUX COTEH KMJIOBATT) 30HAUPYIO-
wee usnydyeHue. Co3gaH ABYXpPE30OHATOPHBIM MPOTOTUIT
bunbTpa, uccaenoBaHbI €T0 XapaKTepUCTUKU U OTIPOOOBa-
Ha paboTa B peaJibHbIX yCJIOBUSIX. [lomydeHHbBIE pe3yabTa-
Thl YKa3bIBAalOT Ha TEPCHEKTUBHOCTh HCIIOJb30BaHHOI
TexHosoruu. C y4eToM TOro, 4YTo Takue PUIbTPbl UTPAIOT
KJTIOUEBYIO POJIb B 00ECTIEYEHUU 3JIEKTPOMArHUTHOM COB-
MECTUMOCTHU TUArHOCTUYECKOM TIPUEMHOM armaparypbl U
TMPOTPOHA, TIPEIJIOKEHHAs! TEXHOJOTUsI W3TOTOBJIEHUS
CBY-KOMITOHEHTOB OTKPBIBAET BO3MOXHOCTH, ITPEACTaB-
JISTIOIIE UHTEPEC IS IIUPOKOTO Kpyra UcCcaeaoBaTeiei.

IHupokos B.A.,, Tany3un A.C., Muauu B.H.
OC00eHHOCTH TMOCTPOEHUsI YCWIMTEJE CHTHAJA PACKAYKH
NMbe30M3.JIyYaTeis 1Jis JJa0opaTOPHOro rMIpoaKyCTHIECKOTrO
HCCJIEA0BATENbCKOro KoMiuiekea. — 13 c., 6 puc.

OrnucaHbl YCWINTENT CUTHAIA pacKauyky Tbe30U3TyJare-
JIeli anmapaTHOro o0ecrevyeHus: TMIpoaKyCTUIeCKOro uccie-
JTOBATEJILCKOTO KOMITIEKCa, MpeIHa3HAYCHHBIE IJIST YCUICHUST
KPaTKOBPEMEHHBIX CUTHAJIOB C aMIUTMTYIHOW, YaCTOTHOU U
dazoBoit Momysmeii Ha yactore 1 MIi1. OcoOeHHOCTbIO JI1-
HEMHOTO YCWIMTENS! CUTHAJIOB C aMIUIMTYIHOI MOMIyJIsIuueit
SIBJISIETCS IPYMEHEHUE YCUJTUTEJISI C TOKOBOM 0OpaTHOI CBsI-
3bl0, XapaKTePU3YIOIIETOCS BBICOKUMU CKOPOCTHBIMU CBOM-
ctBaMu. OCOOEHHOCTh KIIIOUEBOTO YCUJIUTEJISI CUTHAJIOB C
IMOCTOSTHHOM aMIUTUTYIOM (4acToTHas U (pa3oBasi MOIYJIsi-
LMs1) — 9TO IIPMMEHEHME ONToIap B cxeme (pOpMUpoBaTe-
JIS1 yIpaBasiomux UMITyJibcoB BBIXOAHbIX MOSFET (met-
al-oxide-semiconductor field effect transistor), yto o6ec-
MEYNUSI0O CUMMETPUIO MMITYJIbCOB. BbICOKasi CKBaXKHOCTh
YCWJIMBAEMbIX CUTHAJIOB ITO3BOJIMJIA U30€XaTh HEOOXOIU -
MOCTH B CHIELIMAJIbHBIX TETJIOOTBOIAX U BBIMIOJIHUTD MPO-
CTYI0 U KOMITaKTHYIO peanu3aumio cxeM. KoadpduimeHr
YCUJICHUSI JIMHEWHOTO ycunures coctaBui 18 nb, makcu-
MaJibHasl aMIUTUTY1a BbIxogHOro curHaia — 80 B, kitoue-
Boro — 26 n1b 1 200 B coorBeTcTBeHHO. [IpHBeaeHBI KOH-
KPETHBIE CXEMOTEXHUYECKUE PELLICHMUSI.

OBIIIAA SKCITEPUMEHTAJIbHAA TEXHUKA

Bynasckasa AAA,,bymmuuna EA.,,Tpuropnbe-
Ba AA., Epmakosa A.C., Muaoiiunkosa MN.A.,
CryueopoB C.I. Pa3paGorka MeToaMku ompeaeeHus:
ONTUMAJILHOTO KOJIMYECTBA NMPOEKLUil MPU peanu3auuu Me-
TOAA MHOTOYTJIOBOTO CKAHMPOBAHHUS ITyYKA MOHM3UPYIOIETO
u3aydenns. — 11 c., 6 puc.

Pa3zpaboran MeTOI MHOTOYTJIOBOTO CKAHMPOBAHUS JUIST
U3MEPEHUS pacnpeneieHUs MHTEHCUBHOCTH ITyYKa B IO~
rnepeyHoM cedeHuu. [{aHHbIi METON OCHOBBIBAH Ha pe-
KOHCTPYKILIMU TTpoduIeii mydKa, MoJIydeHHbIX MO/ pa3HbI-
MM yIJIAMU B TUIOCKOCTU, TIEPIICHAUKYJISIDHON OCH TTydKa.
st adeKTUBHOI pean3allii MeToda MHOTOYIJIOBOTO
CKaHUPOBAHUSI HEOOXOAMMO HAUTU ONTUMAIbHOE KOJMYe-
CTBO TPOEKIINii, T.€. TAKOE KOJMYECTBO MPOCKIINIA, TTPU KO-
TOPOM Dpe3YJIbTaT U3MEPEHUsI OCTAeTCsl TIOCTOBEPHBIM TP
MMHHUMAaJIBHOM BpeMEeHU u3MepeHusi. B pesynbrare yncieH-
HOTO 3KCriepuMeHTa ObUla pa3paboTaHa MeTOIMKa TOMCKa
OINTHMAJIBHOIO KOJIMYECTBA MPOEKIIMIA U ObUIO TMOKa3aHo,
4yTO O€3 yueTa ollIMOO0K, BhI3BAHHBIX pA0OTOM Y37I0B 9KCTIEPU-
MEHTAJIBHON YCTAaHOBKH, ONTHUMAJIbHOE YHUCJIO IIPOCKIIUA
pasHo 10. JI)1s1 ycTpaHeHYsI 3TOM ITOTPEeITHOCTH ObLIO IIPOBE-
JIEHO MHOTOYIJIOBOE CKAHMPOBAaHUE PEHTTEHOBCKOTO ITyyKa
1 ObUIM PEKOHCTPYMPOBAHBI pacIipenieieHrsl ero MHTEHCUB-
HOCTH B TTIONIEPEYHOM CEYEHMU MTPU PA3HOM KOJIMYECTBE MTPO-
exkumii. C ITOMOIIBIO pa3paboTaHHON METOIUKY ObLIO OIIpe-
JIEJIEHO ONTUMAJIBHOE KOJIMYECTBO MPOCKUMHA IS TAHHOU
SKCITEPUMEHTAILHOM YCTAaHOBKU, KOTOPOE COCTaBmIIO 18.

Boakor II.B.,, Topwuno A.B.,, JIyKbsa-
HOoB A.JO.,, CemukoB J.A.,, Teproimuauk A.JI. Me-
TOJ AETEKTUPOBAHUS HAHOMETPOBBIX KOJICOAHMUIA JJIMHBI B BO-
JIOKOHHO-ONTUYECKIX CEHCOPAX C MOMOIUIbIO CJIEASINEro TaH-
JIEMHOTO HU3KOKOTrepeHTHOro uHTepdepomerpa. — 7 ., 4 puc.

TlpennoxeH MeTon NeTeKTUPOBAHUS U3MEHEHU 1IN -
HbI ONITUYECKOTO pe30HaTopa, MpeaHa3HAaYeHHBIH TSI BO-
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JIOKOHHO-OTITHYEeCKUX CEHCOPOB Ha 6a3e MHTephepoMeT-
pa ®ad6pu—TIlepo. [TokazaHa BO3MOXHOCTb IETEKTUPOBA-
HUS KOJIeOaHW i IUIMHBI pe30HaTopa Ha CyOHaHOMETPOBOM
ypoBHe B noJjioce yactoT 1.5—300 xI11. YyBcTBUTEIBHOCTD
coctaBwia 0.3 HM MO CpemHEKBaIpaTUYHOMY OTKIJIOHE-
Huto. [IpenyoxeHHasi cxema TMO3BOJISIET HAJEXKHO BbIE-
JISITh BBICOKOYACTOTHBIE KoJIeGaHUsI Ha (hoHEe MeTTEHHBIX
npeiidoB JIMHBI CeHCOpa, BbI3BAHHBIX TeMIIEPATypPHBIMU
KOJIEOAHUSIMU WITH AeOPMaTIUSIMU.

Kusupuau ILIL, O3yp I.E. YBenuuenue snepruu
B MMITYJIbCE PATUATBHO CXOAANIETOCsS HU3KO3IHEPreTHIEeCKO-
IO CHJIbHOTOYHOT'O 3JIEKTPOHHOTO my4yKa. — 8 c., 4 puc.

MccrnenoBaHbl 3HEPreTUYECKUE XapaKTePUCTUKU CUJTb-
HOTOYHOM 3JIEKTPOHHOM TYIITKK C PaTuaTbHO CXOMSIIMMCS
BJIEKTPOHHBIM IMydykoM. KaTomHblii y3ei1 MyIIKU COCTOSIT U3
OITHOI WJTH IBYX KOJBIIEBBIX CEKIINI C BHYTPEHHUM ANAMET-
poM 8 cM, Kaxkiasi U3 KOTOPBIX BKJTIoUasa 18 pe3aucTuBHO pas-
BSI3aHHBIX AYTOBBIX UCTOYHUKOB TUIA3Mbl, MHUIIMUPYEMBIX
Mpo0oeM MO TOBEPXHOCTU AMBJEKTpUKa. ITokazaHo, 4To
3JIEKTPOCTATMYECKOE BSKpaHWpOBaHUE, TPETSITCTBYIOIICE
BBIXOIY 3JIEKTPOHOB U YJALTPahUOJIETOBOIO U3JIYyYECHUs U3
KaTOMHOM M aHOMHOM TJIa3Mbl B IMPOCTPAHCTBO 3a KaToO-
JIOM, CHVDKAET BEPOSITHOCTb Pa3BUTUSI MPOOOST BAOJIbL pe-
3UCTOPOB JIYTOBBIX WCTOYHMKOB TUTA3Mbl M TIO3BOJISIET
IIPUMEPHO BIBOE€ YBEJIWYUTh SHEPTUIO Iy4yKa, BbIAEIsIC-
Mylo B aHoze. B IByXCEKIIMOHHOM BapuaHTe KaTOTHOTO
y3J1a IIMpUHa aBTorpada nydyka Ha aHoje (ciaeaa oruiaBiie-
HUsI) COCTaBWJIa OKOJIO 7 CM ITPY aKCUAJTbHOM PACCTOSTHUUT
MEXIY LIECHTPaAMM CEKIIUii 4 CM.

KoTto A.H.,CtapocTtun AA.,,Illanrun B.B,,
Booun C.b.,JTonuakoB A.T. YcranoBka st repmope-
ciekToMeTpHH TOJTYNPOBOIHUKOBBIX MATEPHAJIOB B CHJILHOM
MArHUTHOM T0Jie IPH HU3KUX TemiepaTypax. — 6 c., 2 puc.

Pa3paboTaHbl KOHCTPYKIIMSI SKCIIEPUMEHTAIBHOM sT4eii-
K1 U1 ONTO3JIEKTPOHHBIN OJIOK IIJIST UCCIeNOBaHs pelakca-
LIMOHHBIX TTPOLIECCOB B TIPUIIOBEPXHOCTHOI 001aCTH TIONY-
TMPOBOMHUKOB TPY WMITYJIbCHOM JIa3€pHOM OOJIydeHUU B
TeMrneparypHoMm auarazoHe oT 3 1o 300 K 1 MarHuTHOM T10-
qe oo 12 To.

Mapkun 10.B., KyubkoBa 3.9. Meroauka one-
PATUBHOTO KOHTPOJISI HHCTPYMEHTAJIBHBIX OIIMOOK MPU pern-
CTPAalMH CIIEKTPOB MATHUTHOIO KPYrOBOrO IMXPOU3MA B OT-
paxxeHHOM cBeTe. — 16¢ ., 6 puc.

OrnrcaHa METOAMKA ONEPATUBHOTO KOHTPOJISI TOCTOBEP-
HOCTH TAaHHBIX CITEKTPOCKOITMM MarHUTHOTO KPYTOBOTO JTH-
XpOM3Ma B OTPaXKeHHOM CBeTe, OCHOBaHHAsl Ha U3MEPEHUN
MTOJIIPHOTO MarHUTOONTHYecKoro a(dekta Keppa rmpu Hop-
MaJTbHOM MaJieHUU CBeTa Ha 00pasel] C UCTIOJIb30BaHUEM Me-
Toma ha30BOIt MOMYJISILIMU CBETOBOI BOJHBI C TTOMOIIBIO (hO-
Toynpyroro MoxayJsropa. [IpencraBieHHas METOAMKA TIPET-
TToJIaraeT B Ipollecce CKaHUPOBAHUSI IO CIIEKTPY M3MEPEHUE
AMIUTATY]] CUTHAIOB Ha “HysieBoi” (V) u ynBoeHHOU (V)
yactoTtax f (ha30Boii MOAYJISLIMU B CKPEIIEHHBIX MOJSIpU3a-
Topax. [IpM 3TUX M3MEpPEHUSIX TOCTOSTHCTBO OTHOIICHUS
Voy/ V= BO BCEM CNEKTPAIbHOM [IMAIA30HE SABJAECTCS IMOM-
TBEPXKICHUEM JOCTOBEPHOCTM JAaHHBIX CIIEKTPOCKOIUU.
BeITToNTHeH aHaIu3 BO3MOXKHBIX MHCTPYMEHTAJTBHBIX T10-
IpelTHOCTe, MPUBOASIIMX K MCKaXeHUIO0 (DOpMbI peru-
CTpUpyeMoro criekrpa. PaborocrmocobHoCTh U 3(ppeKTUB-
HOCTb METOAMKM WLTIOCTPUPYETCS Ha MpUMeEpe U3MepPEeHMsT
CITeKTpa MarHUTHOTO KPYTOBOTO TUXPOU3Ma TUTEHK MnAs.

Huunenko C.U. Cunbhonnas kamepa B KayecTse J0-
KUMaomei crynenn 11 noxydenust nasiennsa 1 I'lla B ra-
30B0ii cpene. — 7c ., 2 puc.

OnucaHa 1oXuUMalollasi CTyreHb YCTAaHOBKM IS CKa-
s ra3oBoii cpensl o 1 I'Tla, B KauecTBe KOTOpPOI HC-
MOJIb3yeTCs TOHKOCTEHHas! CWib(hOHHAs Kamepa, Morpy-
JKeHHasl B TUAPOCTATUYECKU CXATylo cpemny. Takas KOH-
CTPYKLMSI TIO3BOJISIET CO3[aBaTh TpeOyeMoe NaBjieHue B
paboueM oobeMe Gostee 1.5 cM3, YTO JOCTATOUHO U IS O~
TUYECKUX MCCAeA0BaHUM, 1 ISl TOUHBIX UBMEPEHUI JaB-
JIeHUsI B paboyueii Kamepe.
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O3aueB AX.,,Coipsamkun B.!. Konurypuslii meTos,
TOMOrpa)uyeckoro CKAaHMpOBaHus ¢ HAeHTH(UKauei ne-
¢heKTOB IpU NOMOIIM KOMIBIOTEPHOTO 3peHusi. — 9 c., 14 puc.

WccnenoBanue KpynmHOTabapuTHBIX OOBEKTOB SIBJISIET -
Csl OJTHOM M3 CAMBIX paCIPOCTPaHEHHBIX TPOOJIEM PEHTTe-
HOBCKOTO TOMOTpaM4YecKOro CKaHMPOBAHUS, pellIeHUe
KOTOpPOIi TpeOyeT MpUMeHeH!sT 00Jiee MOIIHBIX UCTOYHU -
KOB U3JTyY€HUSI, CJIOKHOM IOPOTOCTOSIIEH MEXaTPOHUKHU,
a TakXe JIETEKTOPHBIX YCTPOMCTB OOJIBIIIOro pa3Mepa, 4To,
HECOMHEHHO, Be/IeT K KpaTHOMY YIOPOXKaHUIO CAMOM PEeHT-
TeHOBCKOM YCTaHOBKM. B maHHOI1 cTaThe MpencTaBieH OMUH
13 BO3MOXHBIX METOIOB PEIIeHUsI TAHHOI TTPOOJIEMBbI, CYyTh
KOTOPOTO 3aKJIFOYaeTCsi B CKAHUPOBAHUM OOBEKTOB IO MX
KOHTYpY. Takoit momxon croco0eH CUIbHO COKPAaTUTh CTOU-
MOCTb KOMITIEKTYIOIIX PEHTTEHOBCKOM YCTaHOBKU. B TO ke
BpeMsI TTONIXOMT 00JIafaeT CyIIeCTBEHHBIM OrpaHUYeHEM: Ha-
JIMYMeM OOJIBIIIOro Yucia apTehakToB, KOTOPhbIE HE MTO3BO-
JISIIOT C TIOCTATOYHOM TOCTOBEPHOCTHIO JETEKTUPOBATH JIe-
dexTol. JlaHHy10 MpobieMy MPEeITIOKEeHO PEIIUTh P IIOMO-
L1 MaIIMHHOTO OOy4YeHUSI.

Cannyaak AA.,Caunaynak A, [Toaucma-
koBa M.H.,EpmoBa B.AA.,,Cananyasak A.B. Pacum-
peHre BO3MOKHOCTE MAarHUTOMETPA C MOMI0caMu-noJycde-
pamu. — 12 c., 5 puc.

OnucaH MOIGpPHU3UPOBAHHBIIT MATHUTOMETD, paboTa-
IOIIU1 HA TIOHAEPOMOTOPHOM MPUHIIMIIE, B KOTOPOM CIie-
LIMAJTBHO UCIOJb3yeMble mojioca chepudeckoint hopmbl
CO3MaI0T HEOJHOPOJHOE MArHUTHOE TMoJie C 30HaMU C
MPaKTUYECKU MOCTOSIHHBIMU 3HAUYEHUSIMU MarHUTHOTO
rpagueHTa (MG) u/WiM MarHUTHOTO CUJIOBOTO (hakTopa
(MFF) B OKpeCTHOCTSIX 3KCTPEMYMOB KOOPIMHATHBIX 3aBU-
cumocteit MG u MFF. 3oust MG, 1 MFF_ ., dukcupy-
€Mble B MarHUTOMETPE OrPAHUYUTESISIMU B BUIIE YIIPABJISIEMbBIX
MapKkepoB (J1a3epHbIX), UMEIOT WUHAUBUIYAJIbHbIE 3HAYEHUSI
KOOPAMHAT UX YCIIOBHBIX LIEHTPOB X, Ml IPOTSDKEHHOCTEN AXx
C JOITyCKaeMOi MOTPeLIHOCThIO U3MEeHEeHUsI NaHHbIX MG u
MFF B npenenax Takux 30H. Iloka3zaHo, 4To Mpy pa3HbIX B3a-
WMHBIX PACCTOSTHUSIX MEXIY TToJlfocaMu-noiycdepamu nua-
metpoM D 3oHa MFF, B cpaBHeHMH ¢ 30HOI MG Pac-
noyraraercst (1o X,,,/D) Ha TpeTb Oyvke K MEXLEHTPOBOM
JINHUY TIOJTI0OCOB-N0Tycep U SIBJISIETCS] HACTONIBKO XXe MeHee
npoTskeHHOH (110 Ax/ D).

Comenko B.B., Koxokapy MU.C., Boabme -
nBopckuii C.B.,Pyounac O.P., Kozomaes A.M.,
Apodba CM.,Bunwxanuna IL.I.,IlIpumaxk EA.,
CvmoasuunoB A.H.,, Akumos A.B. /IByxyacToTHbIi
Pe30HATOP 151 BO30YK/IEHHS CBEPXTOHKHX NEPeX0/10B B A30THO-
BAKAHCHOHHOM LIEHTPe OKPACKH B aMase. — § c., 7 puc.

IMpencraBieHbl pe3yabTaThl pa3pabOTKU JABYXYaCTOT-
HOro pe3oHatopa s yactoT 4.95 u 7.1 MIu, coorBer-
CTBYIOIIMX YaCTOTAM CBEPXTOHKUX MEPEXOIOB OCHOBHOTO
COCTOSTHYSI a30THO-BAaKaHCUOHHOTO LIEHTPa OKPACKU B aJl-
masze. [IponeMoHcTpupoBaHa pabOTOCTIOCOOHOCTh Pe30-
HaTopa ImyTeM HabJIIoaeHUsI oCILIIIMil Pabu. AMmiauTy-
J1a TIepeMEeHHOTO MarHUTHOTO TT0JIsT cocTaBmiia 1.6 u 1 Mo
st yactot o 4.95 u 7.1 MIL coOTBETCTBEHHO MpHU
MOIITHOCTH Ha Bxoze pe3oHatopa 0.3 BT.

Tuaukun WN.H., Ileakosenko T.A., Ilwu-
kKy3 CAA.,I'puroprena N.I.,, Makapos AA.,Ca-
anaxyrtaunos [LX. UccnenoBanue sHepreTHIECKOi KOM-
TMOHEHTbI PEHTTEHOBCKOT0 M3JIyYeHHsl ropsideil TOYKM Ha
ycranoBke X-nuH4Y. — 7 C., 5 puc.

OnucaHa MeTOOVWKA U TPUBEIEHbI OCHOBHBIC 3KCITe-
PUMEHTAJIbHBIE PE3yJbTaTbl MCCIENOBAaHUS TPOCTpaH-
CTBEHHO CTPYKTYPHI INTa3MEHHBIX 00BEKTOB THOPUIHOTO
X-MMHYa B JWana3oHe pPEHTIeHOBCKOIO W3TYYEeHMUSI.
IIpencraBiieHbl pe3ynbTaTbl M3MEPEHWI CITEKTPaTbHBIX
XapaKTepUCTUK MCTOUHWKOB PEHTTEHOBCKOTO M3JTy4eHUs!
TUTa3MEeHHBIX 00beKTOB. MccaenoBaHust MPOBEICHBI C UC-
MOJIb30BAHWEM TEPMOJIIOMUHECIEHTHBIX NETEKTOPOB Ha
ocHoBe propunos autus LiF(Mg,Ti).
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AHHOTALIMU CTATEM, HAMEYAEMBIX K TTYBJIUKAILIMU B XKYPHAJIE T1TD

PU3SNYECKHUE IMTPUBOPHI AJI DKOJIOT UM,
MEAULMHBI, BUOJIOTNN

Chongjie Wang, Conger Wang, Yuxin
Miao, Min Zhan g. AGlobal Optimization Fusion Algorithm
for Correcting and Quantitatively Analyzing Nal(Tl) Gamma-
Spectrum Based on Particle Swarm Optimization. — 14 p., 2 fig.
(TTyOIIMKyeTCsI TOIBKO B aHIIMiicKkoi Bepcuu [1TD).

To eliminate the influence of serious spectra drift and
overlapping peaks on analytical accuracy of Nal(Tl) gamma
spectra, a global optimization fusion algorithm for correct-
ing and quantitatively analyzing Nal(Tl) gamma spectra
was proposed in this paper. By embedding the system trans-
formation based spectral correction algorithm into the full-
spectrum analytical model, the optimal spectral drift cor-
rection and quantitative analysis of Nal(Tl) gamma spectra
were obtained simultaneously using particle swarm optimi-
zation without solving overlapped peaks or calculating the
peak parameters, even without considering the influence of
system energy resolution. The statistically analytical results
of the actual measured spectra of a standard volumetric ra-
dioactive source show that the maximum relative deviations

of radioactive activities of 22°Ra, 232Th and *°K from the
known values were 2.74%, 1.91% and 3.86%, respectively,
and the corresponding uncertainties were 3.86%, 2.76%
and 6.95%, respectively, which indicates that high analytical
accuracy and high precision were obtained using the pro-
posed algorithm. It can be deduced that the fusion algo-
rithm has high stability, reliable statistical performance and
low requirements on initial parameters. Also, its procedure
is easy to operate, especially suitable for non-expert users.

Yang Jin, Weidong Chen, Handong Teng.
Static and Dynamic Testing of Bag-type Molecular Spring
Vibration Isolator. — 13 p., 12 fig. (Iry61uKyeTCs TOJBKO B
aHmmiickoit Bepcuu [1TD).

The bag-type molecular spring vibration isolator com-
bines the characteristics of air spring and molecular spring.
The molecular spring is placed in the bag-type vibration
isolator. When the isolator is subjected to external load, the
bag-type molecular spring vibration isolator is compressed,
and the water invades and escapes from the hydrophobic
micropores of the molecular spring material under external
pressure, realizing the storage and release of energy. Com-
bined with the deformation analysis of the bladder and the
process of water molecules invading the hydrophobic mi-
cropores, the mechanical model of the molecular spring
isolator was established and the force-displacement rela-
tionship of the isolator was deduced. The mechanical model
was verified by quasi-static test and the influence factors of
vibration isolator performance were analyzed by numerical
simulation and experiments.Finally, the vibration isolation
performance of the molecular spring isolator is measured by
the vibration level drop. The results show that the theoreti-
cal and experimental results are in good agreement. The mo-
lecular spring isolator exhibits high-low-high segmental stiff-
ness characteristics, and the stiffness in stage II is greatly re-
duced compared with stage I and stage III. The vibration level
drop of the molecular spring isolator is more than 23 dB, and
more than 93% of the vibration is isolated.

Yongxing Yuan, Tongzhu Yu, Yixin Yang,
Huaqiao Gui,Jianguo Liu, Design and experimen-
tal validation of a high-resolution nanoparticle differential
mobility analyzer. — 16 p., 13 fig. (ImMyGIMKyeTCST TOJBKO B
aHmmiickoit Bepcuu [1T9).

Sub-23 nm particles in motor vehicle exhaust have a sig-
nificant impact on the environment and human health, but
current analytical methods have low particle size resolution
that make it difficult to truly reflect the sub-23 nm particles
emission characteristics in exhaust gas. A differential mobil-
ity analyzer (DMA) combining a semi-ellipsoidal gas flow
conditioner, a multi-hole ring, and an anti-turbulent slit
was designed to improve the particle size resolution of the
DMA for sub-23 nm particles at a conventional sheath gas
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flow rate. The effect of the anti-turbulent slit on the DMA
particle size resolution was modeled by COMSOL software.
Through coupling analysis of the electric field, flow field,
and particle trajectory, the DMA particle size resolution
improved with the increase in depth and decrease in width
of the anti-turbulent slit, and the critical size of the anti-tur-
bulent slit of the self-developed DMA was determined. The
experimental results showed that the particle size resolution
of the developed high-resolution DMA for 12—23 nm parti-
cles was 7—12.5 under the condition that the transfer func-
tion height is at the same level, a value that was 2.1 times
that of similar commercial equipment (TSI 3081). The an-
alyzer can provide a more effective means for the study of
sub-23 nm particles emission patterns in gases such as mo-
tor vehicle exhaust.

Aspopun A.B., Aspopun A.Jl., AilinyTau-
HoB B.M., Ananaxsepasau B.A., bapgagosa 3.,
Benoasantukos W.A., Bopuma MW.B.,, Bynxa-
nes HM., Tadapor AP, Toayokor K.B.,
TFopmkos H.C., I'pecy T.M., IBopauuku P,
Adxunakuoaes 2K.-AM. Auk B.A., Jomoram-
kuii [.B., lopomenko A.A., Isyok A.H., Exa-
xoB T.B.,, 3a0opos JI.H.,, Keokanx B.K., Ke0-
kaa K.I., Koxun B.A.,, Koaouua M.M., KoHu-
meB K.B., Kopo6uyenko A.B.,, Komeukunn A.Il,
Kpyraos M.B., Kpwokos M.K., Kyanenos B.®D.,
Maapimkua IO.M., Muaenun M.B.,, Mupra-
3oB PP, Hazapu B., Haymos /.B., Ilety-
xoB J.Il., TauckoBckuii E.H.,, Pozanos M.U.,
Pymaii BJ.,Pa6os E.B.,Cadponon ILb.,,Cen -
TtoBa JI., Cupenko A.D.,, CkypuxuH A.B.,
Conosben AI.,,CopokoBukos M.H., Ctrpoma -
kKoB A.Il.,CyBopoBa O.B.,Ta6oanenko B.A.,,Ta-
pamanckuii B.A., @aiir JI., Xaryn A., Xpa-
mMoB E.B., Illaii6onoB Bb.A., Illenemos M./I.,
Muakun CA.,, Illumkosun @, Mltexka U., D -
kKepoBa ., SIoaokosa I0.B. IloBbimenue 4yBCTBU-
TeJbHOCTH HeliTpuHHOro tejeckona BAIKAL-GVD c nomo-
IIbIO BHEIIHUX THPJISIH]L ONTHYECKUX Moayaeid. — 15 c., 7 puc.

B 03. Baiikan npogoJskaeTcs pa3BepThiBaHUE IITyOOKO-
BOITHOTO HelTpMHHOTO Teiieckona Baikal-GVD. K ampe-
mo 2022 1. 6610 BBeAEHO B 3KcIyaTanuio 10 KiactepoB
TeJIECKONa, B COCTaB KOTOPBIX BXOOHUT 2880 ONTUIECKMX
monyieit. OgHoii M3 aKTyaJdbHBIX 3amad baiikambckoro
IIPOEKTA SIBJISETCS MCCIIeIOBAaHUE BO3MOXHOCTEN YBeIn-
yeHus 3(pGHEKTUBHOCTH PETUCTPaALIU JeTeKTOpa Ha OCHO-
BE OINBITA €T0 AKCIUIyaTallui U Pe3yJIbTaTOB, MOIYyYESHHbBIX
Ha OPYTrUX HEATPUHHBIX TeJIECKOMaX 3a MOCJEeIHUE TOMbI.
B manHoI1 paGoTe paccMaTpuBaeTCsl BapUaHT ONTUMM3A-
LY KOHGMUTYpALIMM TeJIECKOIIa IMyTeM YCTaHOBKHM JTOITOJI-
HUTEJIbHOM TUPJISHIBI ONTUYECKUX MOAYJICH MEXIY Kila-
cTepaMM JieTeKTopa (BHELIHEH TUPJISTHABI). DKCITIepUMEH-
TaJlbHAsI BEPCUS BHEIIHEN TUPJSTHABI OblIa YCTAHOBJIEHA B
03. baitkan B anpesne 2022 r. B paboTe npeacraBlieHbI pe-
3yJIbTAThl pacuyeToB 3(PEPEKTUBHOCTU PETUCTpPALlUU Heli-
TPUHHBIX COOBITUI I HOBOM KOH(MUTYpalluM YCTAaHOB-
KM, TEXHUYECKasl peaiM3aliisl CUCTEMbl PErucTpaluuyd u
cbopa JaHHBIX BHEIIHE!W TUPJISIHABI U TIEPBbIE Pe3yIbTaThl
ee HaTypHBIX UCIbITaHKI B 03. baiikair.

bauvukosckuit HK.,, I'yapko BJIl., Memeps4-
KoB A.A. HapuranmuoHHble TIPyNIOBbIE€ PATHOONTHYECKHE
oTpaKaTeJyu Kpyrosoro neiictsusi. — 13 c., 10 puc.

PaspaGoraHbl KOHCTPYKIIMM HABUTAIIMOHHBIX TPYIIIO-
BBIX PaIUOOTITUYECKUX OTpaxkaresaeil KpyroBoro JencTBUs.
IpuBeneHbl pe3ynbTaThl SKCMIEPUMEHTATIBHBIX MCCIeI0Ba-
HUIi UX XapaKTepPUCTUK PACCESTHUSI B COCTaBe TUIaBy4yero Oysi.
IMosryyeHbl cpaBHUTENbHBIE OLIEHKU TATbHOCTH BUAMMOCTH
IJ1aBy4Yrx OyeB, 00OPYIOBAHHBIX TPYMNITOBBIMUA PAIMOOIITH-
YECKMMM OTPAXKATEISIMU, B ONTUYECKOM U PAAMOJIOKALIMOH-
HOM Juaria3oHax JJIUH BOJIH. DKCIIEpUMEHTAJIbHbIC HCCIe-
IoBaHus mpoBoawnch B OOCKoM OacceliHe BHYTPEHHMX
BOIHBLIX MyTeil — Ha pekax O0b 1 ToMb.
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@Ouannnos A.JO., Puaunnos IO.II., Kos-
puXHBIX A.M. Onrumuzanmus OeccenapalMoOHHOIO Tpex-
¢asnoro pacxonomepa He()Tb—BOAA—TA3 TOPHU3OHTAILHOI OpH-
€HTALMHU C IBYXM30TOMHbIM raMMa-1ioTHoMepoM. — 19 ¢., 9 puc.

BeposiTHO, BIiepBbIe MpeacTaBlieHa MH(pOopMaLus o Xa-
paKTepucTUKaxX GeccenapallMOHHBIX Tpex(ha3HbIX pacxo-
IIOMEpPOB He(Tb—BOJa—Ta3 TOPU30OHTAJBHOW OpHEHTa-
1M, CBSI3aHHAs C ONTUMM3AINeit KOHCTPYKIIAH TTO pe3yibTa-
TaM BKCIIEPUMEHTAIbHBIX MCCIEI0BAHUI OMHOM3O0TOITHBIX U
JIBYXA30TOITHBIX Y-TUIOTHOMEPOB 1 KOMOMHMPOBAHHOTO KO-
HUYecKoro cyxatoiero ycrpoiictBa (CY), cocrosiiero us
TIBYX TTOCJICTOBATEIEHO YCTAHOBJICHHBIX KOHYCOB Pa3IMIHbIX
pa3MepoB. DKCIEPUMEHTHI POBOAMIMCH KaK Ha CMECSX “pe-
ajbHas HeThb—Ta3—cojieHas Boga” Ha cteHne ¢upmbel TUV
SUD NEL, r. Il1asro, Tak 1 Ha MOAEIBHBIX MOTOKAX “3KC-
oJI—Ta3—TIpecHas Boma” Ha 3TaJloHe MHOTO(MAa3HBIX ITOTO-
koB I'DT195-2011 Bo BHUMP, r. Kazanpb, 1 TUITUYHBIX
pacxomoMepoB ¢ HoMMHaIBHBIM auaMeTpoMm DN 100. [Toka-
3aHO, YTO Y-TUIOTHOMED LieJIeco0Opa3HO YCTaHABIMBATh B Ce-
YEeHUHM C IIPOMEXYTOUHBIM nuameTpoMm D = 70 MM, B Kaue-
ctBe usMepuresibHoro CY ucrnonb3oBarb KoHyc 70/50 mm, a
konyc 100/70 MM TIpUMEHSITB ISl TIPENBAPUTETILHOTO YCKO-
PEHUS TIOTOKA C LIEJIbI0 YMEHbIIIEHUSI Pa3HOOOpa3ust PeXKU-
MOB TeYeHMSI IBYX(a3HbIX U TpeX(ha3HbIX TTOTOKOB B U3Me-
putensHoM CY U B MPOTOYHON YacTH Y-TUIOTHOMeEpa. DTo
TO3BOJISIET CYIIECTBEHHO YITyUIIIUTh XapaKTePUCTUKN MaKe-
Ta pacxogomepa. [IpoBeneHO cpaBHEHUE HEKOTOPBIX MOJTY-
YEHHBIX XapaKTePUCTUK C XapaKTePUCTUKAMU M3BECTHOTO
BepTUKaJIbHOro aHajgora Vx Schlumberger u npeacTaBieHbI
BapyaHThl KOHCTPYKIINIA YCOBEPIIIEHCTBOBAHHOTO TOPU30H-
TaJIbHOTO Tpex(a3zHOro pacxoaoMepa, MO3BOJISIIOIINX TaKXKe
VBEJIMIUTH CPOK €TO CITY>KOBI 1 TTOBBICUTD pabouee NaBJIeHUE.

JJABOPATOPHAA TEXHUKA

Mingsheng Jin, Haojie Yan, Zhilong
Chen, Haipeng Hou, Rumiao Wang, Dong-
fang Yang, Zhenzhen Chen, Jian Yang. Pneu-
matically Operated Piston Shock Calibrator for Acceleration
Sensors. — 19 p., 9 fig. (myGauKyeTcss TONbKO B aHIJIWM-
ckoii Bepcuu [1TD).

In order to provide fast, accurate, and low cost shock
sensitivity calibration of acceleration sensors, a pneumatically
operated piston shock calibrator based on ISO 16063-22 is de-
signed. comparative calibration method is used to calibrate
the shock sensitivity of tested sensor within a shock peak
amplitude of 25g to 2000g and a pulse duration of 0.1 to
3 ms. The pneumatically operated piston shock calibrator
includes modules of mechanical shock, shock signal gener-
ation, and measurement control based on the NI data ac-
quisition card and LabVIEW control program. Numerical
analysis and calculation of the pneumatic ejection process
by MATLAB is performed to analyze the influence factors
and levels of the impact velocity. Moreover, experiments on
key performance indexes and test data processing are car-
ried out. The repeatability of shock peak amplitude and
pulse duration are better than 1.24% and 2.19%, respective-
ly, which reaches the level of the commercially available cal-
ibrator of the same type. Meanwhile, the calibrated uncer-
tainty is 2.56% (k = 2), which meets the ISO 16063-22 re-
quirement with the accuracy of less than 5%.

I'ycesa B.E., Kopemanos M.A., Kopoae-
Ba M.P., Heuaii A.H.,, [Iepekanos AA. Cana-

meHko H.H., Yxaao H.!. Cnocodsl popmupoBanus ra-
30BbIX, KJIACTEPHBIX CNPEHHBIX U XKUIKOCTHBIX MUIIIEHEH B JIa-
3epHO-IUIA3MEHHOM MCTOYHMKe u3aydenus. — 15 c., 12 puc.
PaccmarpuBatorcst crmoco6bl (hOPMUPOBAHUS KUIKOCT-
HBIX, MUKPOKAIEIbHBIX, KIACTEPHBIX U Ta30BbIX MUILIEHE! B
BaKyyMe JUTS UCITOJIb30BaHUSI B JIa3epHO-TIIa3MEHHBIX HC-
TOYHMKAX W3TydyeHus. [IpuBeneHbl XapaKTepUCTUKU UC-
TTOJIB3YEeMBIX CUCTEM (POPMUPOBAHMSI MUIIIEHU 1 CCTEM Ha-
IycKa rasa Ha 1Mx ocHoBe. /laHHbIe cucTteMbl (OPMUPYIOT
UMITYJIbCHBIE M CTATUYHBIE CTPYH C MaJIbIM MaCCOBBIM pac-

MNPUBOPHI U TEXHUKA BKCITEPUMEHTA  Ne 3

XOIOM, TIopsiiKa ~70 MJ1/4 kumkocTH win 1500 cM?/4 raza,
YTO TO3BOJISIET MPOBOINTH OTKAYKY BaKyyMHOIO 00beMa
OIHUM TYpPOOMOJIEKYISIPHBIM HACOCOM C TTPOU3BOIUTENb-
Hoctbio 1000 11/c.

3aiines C.B.,3mkoBa E.IO.,Pay B.U.,, Tara-
puHueB AA., KuceaneBckuii B.A. Pacmmpenue ana-
JIMTHYECKUX BO3MOXKHOCTEH CKAHUPYWOIIEil 3JeKTPOHHOI
MHKPOCKONIMM MNpPH JAETEKTUPOBAHUU OOPATHOPACCESTHHBIX
3JIeKTpoHoB — 12 c., 8 puc.

ITpuBOASTCSI HOBBIE BOBMOXHOCTY PEXXMUMA JETEKTHPO-
BaHUSI 0OPAaTHOPACCESTHHBIX DJIEKTPOHOB B CKAHUPYIOIIEM
3JIEKTpOHHOM MuKpockore (COM). [Tonyuuna ganbHeiiee
pa3BUTHE METOAMKA OIpEeNeJeHUs] XMMUYECKOrO COCTaBa
30HAMPYEMOTO yyacTKa oOpasiia Mo MnpeaBapuTeIbHO OTKa-
JMOpoBaHHON 1IKaje ceporo skpaHa COM. IlpuBeneHbl
MPOCThIE COOTHOIIEHUS UISI TIPAKTUIECKOTO TTPUMEHEHMS
MPY HAXOXIEHUM TOJIIIMH TOHKMX IUICHOK Ha MacCHUBHOM
roToxkke. OnpesiesieHb TapaMeTphl BOMHOTO CJI0S TUICHOY-
HOI HAHOCTPYKTYPbI Ha TTOIJTOXKKE, T.€. ITyOMHBI 3aIeTaHus U
TOJIIIMHBI TTOMITOBEPXHOCTHBIX (hparMeHTOB MUKPOOOBEKTA.
INpemtoxkeHa MeTOAMKA U3MEPEHHS TOBEPXHOCTHOTO IMTOTEH-
IaJTa OTPUIIATETBHO 3apsTKAIOIINXCST TUICKTPUIESCKIX 00-
PAas3IIOB ITPU OOJTYJSHHUH SJICKTPOHAMM CPEITHMX SHEPIHIA.

Kazavyek M.B. MaremaTtnyeckas o0OpadoTKa WM-
MyJIbCOB JJISl YJIy4YIIEHUS] BPEMEHHBIX XapPaKTEePUCTHK CYeT-
yuka Koppeasmmii. — 9 c., 5 puc.

CucremaTndeckast OlModKa U3MepeHUs JNTUTSTBHOCTH
BCITBIIIIEK CYETIMKOM KOPPEJISIINM, ITOCTPOSHHBIM HaMU
paHee Ha OCHOBe IM(PPOBOTO ocLmLTorpada 1 KOMIbIOTe-
pa, yMeHbIlleHa Ha 1—2 Hc IyTeM MaTeMaTHu4ecKoi oopa-
OOTKM BXOTHBIX UMITYJIbCOB U KOPPEKIIMY BPEMEH UX pe-
ructpanyu. Pazdépoc nsmepeHust INIMTETbHOCTY U 3a1ePXKKU
BCITBIIIEK HE MEHSIETCSI ITPU BKIIIOUEHUW KOppeKLuy. MeTo-
JIMKa MPOTECTUPOBaHA Ha MOJETLHBIX BCIIBIIITKAX, YTOUHEHO
BpeMsI BCTIBILIEK COHOMOMMHeCHEeHIUHU. CUeTYMK MOKET
TIPUMEHSITBCS TSI UBMEPEHUSI IPYTUX OBICTPOITPOTEKAIOIITNX
COOBITHIA, HAIIpPUMED B SIACPHOU (PU3UKE.

Pymauunes A.B., IT a1b x WU.H. 3amMKHyTBIii 6€CKOH-
TAKTHBII METOI HCCJIeI0BAHUS TeIUIO(PM3MIECKUX CBOICTB Me-
TAJUIOB ¥ CIUIABOB B o0siacTu Temmepatyp 1000—2500 K. — 19 c.,
5 puc.

OnucaH 3aMKHYTBbIii OECKOHTAKTHBIA METOM CXOJs-
IIUXCST paavaTbHBIX TEMITEPATYPHBIX BOJIH, CO3aBaeMbIX
MPY BBICOKOYACTOTHOM WHIYKIIMOHHOM MOJIYJIMPOBaH-
HOM HarpeBe oOpa3slia HMJIMHApUIecKoi opmbl. MeTon
MpeaHa3HauYeH Ui WCCIeNOBaHUs TeIUTO(MU3NIECKUX
CBOICTB METAJIJIOB 1 CIUIABOB B 00J1aCTU BBICOKUX TEMITE-
paryp. [na peanuszanuy MeToma cCo3laaHa 3KCIIepUMEH-
TaJbHas YCTAaHOBKAa Ha 6a3e COBpPEMEHHOM armapaTyphl.
IMo maHHBIM 3KCITEpUMEHTA TETUTOMU3NYECKHE TTapaMeTphbl
OIPEIEIIIOTCS CO CIIEMYIOIIMMHU TTOTPEITHOCTIMMU: TeMITeEpa-
TYPONPOBOMTHOCTb — 2%; TEIIOEMKOCTb — 3%; TEIUIONpoO-
BOIHOCTE — 5%; yaenbHOE 3IeKTpoconpoTusieHne — 1.4%;
MOIITHOCTh — 2%. Tlociie 3TOro BBIUMCISIIOTCS TJIOTHOCTD,
K03(pDULIMEHT 0OBEMHOTO TETUIOBOTO PACLIMPEHUS, JIEK-
TPOHHAS U PEIIeTOYHAs TETUIONPOBOTHOCTD, OObeMHasI TeT-
JIOEMKOCTbh, KO3(h(hUIIMEHT TEIJIOYCBOSHUSI, MOHOXPOMAaTH -
YyecKasi 1 MHTeTpaibHasI CTENeHN YepHOTBI, SHTAIBITUS, H-
Tponusi, sHeprusi [nb6ca. Ha KoHKpeTHOM mpumepe IIpu
HCCIIeI0BAaHUY CIIIaBa 3aMEIIeHUS M CTUIaBa BHEAPEHUST IO~
Ka3aHbI PEUMYIIIeCTBAa 3aMKHYTOTO METO/IA.
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