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BCEYKPATHCBKUMN 3°13/1 “®I3UKA B YKPAIHI”

3 "aroau oronomenoro KOHECKO 2005 p.
“PoxoM ¢izuku” 3 2 mo 6 )xoBTHs 2005 p. HA 6a3i
OnechbKOT0 HaIliOHAJIBHOI'O YHIBEPCHUTETY IM.
I. I. MeunukoBa BigOyBcs 3’izg “di3zuka B
Vkpaini”.

IIporpama 3’i3ny oxomnuia MUAPOKUN CIEKTP
HAyKOBUX, TEXHIYHHMX, TEXHOJIOTIYHUX 1 OCBITSH-
CbKHMX Ipo0iieM (i3uku, sKi Oyau IpeacTaBiIcHI
IT’SIThMa CeKIisIMU: (Di3UKa B CYYaCHOMY CYCIIiIbC-
TBI — CTaH Ta JOCSTHEHHS; TEOpis BIIHOCHOCTI,
acTpodiszuka i KOcMOJIOris, (Pi3UKa BUCOKUX €HEp-
rid, saepHa (i3uka; craTUCTUYHA (i3UKa 1 KiHe-
THKa, KpUTUYHI sSBUIIA, (ha30Bi Iepexoau; GoTo-
eJCKTPHUYHI SIBUINA, jJa3epHa (i3uKa i KBaHTOBA
eJICKTpOHIKa; (pi3nka B YKpaiHi — MEePCIEKTUBU
PO3BUTKY HAYKH 1 TPOOIEMH OCBITH.

3’31 po3moyaBcs 3 MEMOPIAIbHUX CHHIITEH-
HIBCBKHX JIeKIiH, y skux F). CremaHOBCHKHMH Ta
10. Cmrocapenko (HHL] “XapkiBcbkuit izuko-
TeXHIYHUM 1HCTUTYT) Hajd OIJISI MHpallb I'eHia-
JIbHOTO (bi3MKa 3 Teopil BITHOCHOCTI Ta CTATUCTH-
yHO1 (pizuku. Ilpo BB pobiT EliHINTElHA Ha
CyYaCHHH CBITOTJISI] SICKPABO PO3MOBIB PEKTOP
JIBBIBCHKOTO HAIlIOHAJIBHOTO YHIBEPCHUTETY
im. I. @panka 1. Bakapuyk.

Axanemik-cekperap BiaaieHHs (Bi3UKHU 1 acT-
ponomii HAH Vkpainu B. Jlokter (ITD
iMm. M. boromo6oa HAHY) 3po0uB momoBib,
sika HasuBajiacs “Mi3nuHi JOCIIIKEHHS B YKpai-
Hi” 1 B TOM e Jac OUIBIIOI0 MIpOI CTOCYBajacs
Ipo0JIeM, SIKi CTOSATH Iepel CBITOBOK (Pi3UKOIO
(Ha HIOTO IYMKY, OJIMKYMM YacOM 3yCHILIS (i3H-
KiB OymyTh 30cepekeHi Ha (yHIaMEHTAIbHUX
ocHoBax BcecBiTy — 1 BojgHOUYAaC HAa MUTAHHSX
Oiodizukm i Gioximii). B. lllenaepoBchkuii (18-
ctutyT (dizuku HAHY) 3po6uB ictropuuHuii
OIJISIJT BHECKY YKPaiHIIB y CBITOBY (hi3UKy, a TO-
moBa BAK VYkpainu B. MauyniH 3ynmMHUBCS Ha
nmpoOieMax aTecTallil HAYKOBUX KaJpiB BUIIOI
kBajiikamii. ['ojToBa akageMidYHOTO KOMITETY 3
Hayku 1 kynbTypu . SukiB (I'ogoBHA acTpoHO-
MiuHa oOcepBaTOPis) MOMOBIB PO CydacHUM
CTaH aCTPOHOMIYHMX JOCHI/IPKEHb, a TAKOX TIpe-
3C€HTYBaB KHHTY “3aralibHa TE€Opis BIJIHOCHOCTI:
BUIIpOOYBaHHS YacoM”.

I1iBroguHHI OTMISAIOBI JTOIOBIII 31 CBOIX Hay-
KoBUX HampsMmiB Burosocuiau M. llynera ta

O. baxait (HHL “X®TI”), B. I'. JIuToBueHKO
(ImcturyTt izuku HanmiBnposinHukie HAHY),
A. Haymogensp, C. Psa6uenko, 1. B. bioHchkuii
(ImctutyT dizuku HAHY), 1. Bummaescbkuii (InH-
CTUTYT sAepHHX JgociijkeHb HAHY),
A. 3aropoaniit (IT® im. M. Boronmwo6oBa
HAHY), E. Pynascpkuii (Pi3UKO-TeXHIUHUN 1H-
CTUTYT HHM3BKUX TeMIlepatyp iMm. b. Bepkina),
I. Cracrok (IHCTHTYT (i3MKU KOHIECHCOBAHOTO
crany HAHY), 5. Jlenix (Oxecbkuii HaIliOHAIb-
HUH yHiBepcuteT iM. 1. I. MeunukoBa) Ta I1ie I1o-
Haz 20 MpoBITHUX yKpaiHChbKUX (i3ukiB. BigzHa-
yuMoO, mo B gomoBiagx B. I'. JIutoBueHko,
A.T. Haymosus, 1. B. bironcekoro Oyiau po3ris-
HYTI NUTaHHS HaHOo(Di3uku, GyHIaMEHTAIbHI 1
IIPUKJIAIHI pO3pOOKH YKpaiHChKUX (PI3MKIB B Il
rajy3i, siki JJ03BOJIMJIN CTBOPUTH HaAMAaI0PO3Mi-
PHI CTPYKTYPH, IEPCIIEKTUBHI JI51 CYYaCHOI eJIeK-
TPOHIKM Ta MEIUITHHU.

I1e 6mu3bko 180 pobiT OyIT0 TIpeicTaBIIeHO Ha
CTEH/IOBHX JIOTIOBI/ISIX.

Ha 3’i311 BinOynocsi oOGroBopeHHs mpooiaeM
OCBITH B Tally3i ¢i3MKo-MaTeMaTHYHHUX HAYK,
0CO0JIMBO Yy 3B’S13KY 3 pehopmoro 3a bolIoHCHKOO
yroaoro. Bin3Hauanocs HeBUIIpaBAaHE BUTICHEH-
Hsl Qi3MKM 3 HABYAJIBHUX MPOrpaM CepeHbhOI Ta
BUIIO MIKiJ Ta HEOOXIIHICTh JOBECTH BUKJIAJAH-
Hs (DI3MKY B HABUAIIHHHIX 3aKJIaJaX BCIX PIBHIB 10
00csTiB, sKI 0 3a0e3IeuyBain JOCATHEHHS BHUCO-
KOTO piBHS (i3MUHOI OCBITH.

IToBHI TOTIOBIAI peKOMEHIOBAHI 10 ITyOIiKaIil
y TIPOBITHUX HAYKOBO-TEXHIUHUX JXypHaJIaX. 30-
KpeMa B JJaHOMY BHUITYCKY HAIIIOI'0 XypHAay Iyo-
mikyerbess  cratrta  B. Ko3upcekkoro i
B. IllenaepoBChKOTO MIATOTOBIIEHA 32 MaTepia-
JIaMU JTOTIOBIi.

Ha xpyriux croiax, o MpoOBOJIUIUCS Y X0
3’131y, TOBOPUIIOCH TAKOXK PO HEOOXIAHICTh Bifl-
HOBJICHHSI T4 TOCUJIEHHSI POOOTH 3 MpOIaraHaIn
3HaHb Ta JIOCATHEHb (DI3UUHOI HAYKU, 30KpeMa,
IIJISIXOM CTBOPEHHS CIellialIbHUX HAyKOBO-OCBIT-
HIX TIpOrpaM Ha Jep)KaBHHUX KaHajax pajio i Te-
nebayeHHs, BUJaHHS MacCOBOT'O HAYKOBO-TIOITY-
JIIPHOTO YaCOTIHCY.

3’i31 MPHUITHSB PILICHHS, SIKE IPYKYEThCS HUXKUE.

B. A. Cuunmuna, A. I. Jlenix.
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BCEYKPAIHCbKWI 3’131, “®DI3UNKA B YKPAIHI”

Onecpkuii HatlioHaTbHUHN yHIBepcuTeT iM. [.I. Meunukosa,
ByJ1. JIBopsHchKa, 2, HJ1JI-3, M. Oneca, 65026, Ten./dakc: +38-(0482)-23-34-61,
e-mail:phys_congress@ukr.net, ndl_lepikh@mail.ru

PILLIEHHS
BCEYKPAIHCBKOI'O 3’131y
“®I3UKA B YKPATHI”

Bceykpaincpkuii 3’131 “Dizuka B YkpaiHi” Bia-
OyBcs 2-6 sxoBTHs 2005 p. y M. Opeci Ha 6a3i Oe-
CBHKOTO HaIllOHAaJILHOTO YHiBepcuTeTy iM. 1.1. Me-
YHUKOBA.

3’131 MpOBOJUBCS 3 HATOJU OTOJIOIIEHOTO
IOHECKO 2005 p. “Pokom ¢izuku” mifg erizoro
HamionanpHoi Akagemii Hayk Ykpainm, MiHic-
TepCTBa OCBITU 1 HAYKM YKpaiHu, YKpaiHChKOrO
(izmyHOTO TOBapHCTBa, MiHICTEepCTBA MPOMUC-
JIOBOI IOJIITUKKM YKpaiHW, I[HCTHTYTy TeopeThd-
Hoi ¢izuku HAHY iMm. M.M. Boromo6osa, One-
ChKOTO HallilOHaJIbHOTO yHiBepcuteTy iMm. L. L.
MeuHuKkoBa.

B po06oTi 3’131y B3stiin yuacth noHan 300 mpea-
CTaBHHUKIB aKaJIeMiYHUX YCTAaHOB, BY3iB Ta raiy-
3¢BUX HAYKOBO-AOCIIAHUX YCTAHOB 3 yCIX perio-
HiB YKpaiHu, B T.4. akagemikiB HAHY — 15,
yi1.-kop. HAHY — 19, nokxtopiB Hayk (mpodeco-
piB) — 140, kanaunatiB Hayk — 190. Ckiang aB-
TOPIB MPEJICTABIICHUX JOTIOBi/Iell CTAHOBUB 3ara-
sioM 05u3bK0 500 BUCHHX.

VYuacHukaM 3’1371y HaOiWAIIIM IPUBITAHHS BiJT
IlpesunenTa Ykpainu B.A. FOmenka, Haiiona-
npHOI Kowmicii Ykpainu FOHECKO, Ilpe3uaenra
HallloHaJTbHOI akaaeMii Hayk Ykpainu b.€. Ila-
TOHA. YYaCHUKIB TaKOXX OCOOHUCTO ITPHUBITAB
IIpe3uneHT €Bponeicbkoro GpizMYHOro TOBaPUC-
TBa M. Xy0ep.

3’130 koncmamye:

1. [Iporpama 3’i3ay oxomnuja ITHUPOKHM
CIIEKTP HAYKOBHUX, TEXHIUHUX 1 TEXHOJIOTIYHUX
pooaeM (pi3uKH.

2. HaykoBuii piBeHb OOIOBICH, IIpeCTaBHU-

LITBO Ta OpraHi3alis 3°i31y BIANOBIZaINd PiBHIO
IIPOBITHUX MIKHAPOJHUX HAYKOBUX (POPYMIB.

3. Hes3Baxkaroun Ha 00’€KTUBHI IPUYUHU €KO-
HOMIYHOTO XapaKTepy, Ha JaHUM Jac B YKpaiHi
BIIaj10cs 30eperT MPOBiIHI HAYKOBI IIKOJIH 3 i-
3uku B Kuesi, JIbBoBi, Opeci, , Xapkosi, UepHiB-
1SIX, YKropoi Ta iHIIUX MicTax.

4. I1poBigHI HAYKOBI KOJIECKTUBU MPAIIOIOThH B
AKTyaJIbHUX (PYHIaMEHTAJIbHUX Ta MPUKIAJTHUX
HaIpsMax Cy4acHOI (hi3UKH.

5. I1o3UTUBHUM MOMEHTOM pobotu 3’131y
OyJia MOMITHA Y4aCcTh B HbOMY MOJIOJIMX BUCHUX.
Kropi, chopMoBaHe 3 MPOBITHUX BUCHUX, BiI3HA-
YMJIO HaWKpallli JOITOBiAI HayKOoBOi MoJjromi. ITo-
Jajbllle PO3MIUPEHHS Y4acTi MOJIOJI Y (hi3UYHHMX
JIOCIIDKEHHSIX Ta MPUKIIAJHUX PO3pOOKax € mep-
[IOYEPTOBOIO 33/1aUCI0 HA MAOYTHE.

330 ssascac:

1. HeoOXiTHO KOHCOJIIIYBATH 3YCUILIISI BUCHUX
Ta 1HXXEHEpIB, CIIPSIMOBaHI Ha IHTeHCH(DIKAIIIIO
poOIT B IpIOPUTETHUX IS YKpaiHU HapsMax.

3 1i€r0 METOO JOLIJIBHO W Hagajll peryysipHO
IIPOBOJIUTH 3’13711 (DI3UKIB YKpaiHU 3 MePiOAUYHI-
ctio 1 pa3 Ha 3-4 poku. YuacHuku 3’1311y 3BepTa-
o1teest 10 HAH Ykpainm ta MOH VYkpainu 3
MMPOXaHHSIM MPO MOAAJBITY MIATPUMKY ITPOBE-
JIeHHs 3’ 13111B (PI3UKIB YKpaiHU.

3’131 BiI3HAYA€ BEIIMKUH BHECOK OPIKOMITETY
3’31y, KepiBHUNTBA 1 CIIBpOOITHUKIB O1eCHKOTO
HallloOHAJIbHOTO yHiBepcuTeTy iM. I.I.MeunukoBa
B OpraHi3ailio Ta MpoBeJIeHHS IbOTO HAYKOBOTO
¢opymy.

2. B uncim 0co0nmBO BaKJIIMBUX I YKpaiHH

5
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PO3BUTOK TAaKUX MEPCHEKTUBHUX HAMIPSMIB (i3u-
KU, K HaHO(I3MKa, HAHO- 1 MIKPOECIIEKTPOHIKa,
Ta 3aCHOBAHI HA HUX HAYKOEMHI TEXHOJIOT11, (izn-
YHE MaTepiaJ0O3HABCTBO, (i3MKO-TEXHIUHI MPO-
0JIeMU eHepreTUKH, BKIIOUAIOUH siIepHy, iH(DOp-
MaIIiifHi TeXHOJIOT11, (P I3MYHI JOCITIKEHHS B 1HTE-
pecax OXOpOHU 3J0POB 4.

€ OUUTPHUM 1 TOTpeOye HalleKHOINEePKABHOT
MIATPUMKHU CHiBpoOITHULITBO YKpainu 3 LIEP-
Howm (Iseitnapist) ta OIS/ (Pocist) B ramysi ¢i-
3WKW BUCOKHUX €HEePriil Ta simepHOl (i3UKH.

3. HeoOxinHo moBecTH BUKIaAaHHS (Pi3UKH B
HAaBYAIBHUX 3aKJIJIaX BCIX PIBHIB 10 0OCATIB, sKi
0 3abe3neuyBalii BUCOKUI piBeHb (i3MUHOI OCBI-
TH, 0OCOOJIMBO 3 BpaxXyBaHHSIM pedOpPMHU OCBITH 3a
BosioHChKOI0 yrojioro.

4. IMpocutu HAH Vkpaian Ta MOH VYkpaian
BXKUTH 3aXO/IiB 10 MPUCKOPEHHS CTBOPEHHS 1H)O-
pMarnifino-oounciroBanpHoi cuctemu ['PIM s
3a0e31meYeHHs OTPeOd HAYKH 1 OCBITH YKpaiHH.

5. [Mocunmutu poOoTy 3 Mponaranau PpisMIHNX
3HaHb Ta CyYaCHHUX JOCSTHEHb (DI3MYHOT HAYKH.
3o0kpeMa, 3 Ii€I0 METOI PO3TOPHYTH KaMITAHIIO
3a CTBOPEHHS CHelialbHUX HayKOBO-OCBITHIX
porpam Ha JIep)KaBHUX KaHaJlax pajio i Tereda-
YEeHHSI, BUJIAaHHSI MAaCOBOTO HAYKOBO-TIOIYJISIPHO-
IO YaCOIIHCY.

6. SAxHalmmpiie 3a1y4aTy TaJlaHOBUTY MO-
JIO/Ih 10 YYacTi B HAYKOBUX (popymax, 30KpeMa B
po6orTi 3°'i3aiB “di3uka B YKpaini”, CIpusaTu piz-
HUM GopMaM caMooprasizailii HayKoBIIiB-(i3u-
KiB, 30kpema uepe3 YOT.

7. 3Bepaytucs 1o MOH ta HAH VYxpainu 3

Tonosa 3’130y

nepuiuii iye-npe3udenm —

2on106HUll yuenuii cexpemap HAH Ykpainu,
axkaoemix

Ipesudenm Ypaincvroeo
Dizuunoeo mosapucmaa,
un.-kop. HAH Ykpainu

3acmynnux 2onosu 3’130y
Pexmop Odecvbrozo nayionanvbozo
yuisepcumemy im. 1.1. Meunuxosa,

npogecop

Buenuti cexpemap 3'i30y

0.¢p.-m.1.

M. Ooeca

IHIIIIATUBOIO MIJATOTOBKHU MPOTO3MINHN /IS TIPe/I-
CTABJICHHS Ha 3YCTpidi I'JIaB €BPONECHCHKUX AEp-
KaB, MPUCBIUYCHIN OOTOBOPEHHIO MUTAHHS MPO
MIEPCIIEKTUBH PO3BUTOKY (hi3UUHOT HAYKH B Kpai-
Hax €Bpormu.

8. IlpuBepHyTHn yBary MiHIpOMIIOJITUKHT
Vkpaiau 10 TOro, 10 PEe3yIbTATH AOCIIIKEHb,
sKi Oyu npeacTasieHi Ha 3’1311, T03BOJISIOTH 3a-
MIPOTMOHYBATH HOBI 400 PO3BUHYTH iICHYIOU1 BHCO-
Ki TEXHOJIOT11, IO CTOCYIOTBHCS MIKPO- Ta HaHOE-
JIEKTPOHIKH, CEHCOPUKH, CHIHTPOHIKU, aKyCTOe-
JIEKTPOHIKH, MPUIAT00yTyBaHHS, aKYCTOHOHHUX
Ta HOBUX 1H(OPMAIITHUX TEXHOJIOTIH.

Vyacuuku 3’31y npocsite MiHICTEPCTBO OCBI-
i 1 Hayku Ykpainu ta [Ipesuniro HAH Ykpainu
3BEpHYyTHCSA 3 KiTonmoTaHHsIM 10 Kabinety MiHicT-
piB YKpaiHu 3 MPOTO3MITIIMH II10JI0 TiABUIIECHHSI
piBHS (piHAHCYBaHHS HAYKOBO-AOCITITHHX 1 TOCITi-
JTHO-KOHCTPYKTOPCHKUX pOOIT B raiy3i (pisuku Ha
OCHOBI pO3pOOKHM NIepKaBHUX, PEriOHAJTBHUX Ta
MIKTaJTy3eBUX IMPOTPaM.

VYyacHUKH 3’1311y MIATPUMYIOTH 1/I€I0 CTBOPEH-
Hs HarionanpHOT pajy 3 MUTaHb HAYKU 1 TEXHO-
noriit ipu [lpe3unenToBi Ykpainu B CKaji BH-
3HAYHUX YKPATHCHKUX HAaYKOBIIIB, sIka O BUPOO-
JisTa peKoMeHj1alii B chepi HAyKoBOI Ta iHOBA-
LIHHOI MTOTITUKH, CIIPUSIIA TIEPETBOPEHHIO HAYKU
Ha peajJbHUH MPIOPHUTET JEePKABHOI MOJTITUKH
Yxpainm.

YuacHukH 3’13y HAroJ0UIYIOTh: 6€3 KapauHa-
JIbHOI 3MIHM CTaBJICHHS JIEPKABH 10 HAIlIOHAIIb-
HOI HayKH peaJibHUuH mporpec YkpaiHu, ii rigHa
IHTerpalis y CBiTOBY CIUTbHOTY HEMOIIHBI.

A. II. HInax

B. I'. Jlumoeuenko

B. A. Cuvunmuna

A I Jlenix

6 orcoemus 2005 p.



B. I'. Kosupcekuit, B. A. LllennepoBcbkuit

YKPATHCBKA ®I3UKA. CBITOBU BUMIP.

B. I'. Kosupcokuit', B. A. Illenoepoecovkuir®

THcTuTyT TeoperuyHoi isuku im. M. boroobosa,
Tacruryt ¢pizuku HAH Ykpainu, Kuis

Icropis Hayku B XX cTOpiUYi 3HAE 3JIETH JTIOJICBKOTO TeHIIO Y BCIX JUISHKAX IHTENEKTYyaJIbHOT
TistTbHOCTI. CHMBOJIIYHO, 110 10 HAWBAXIIMBIIIMX 3400y TKIB MPUYETHI YKPaiHChKI HAYKOBIII, iX-
Hilf BHECOK /10 CKapOHMIII CBITOBOI HAYKH YaCTO-T'yCTO BU3HAUYAIbHUIA.

2005 pik — BcecBiTHill pik ¢izuku. Bech Hay-
KOBUI CBIT BiA3HAYa€ CTOPIYHUN FOBIICH OImyOJIi-
KyBaHHS  TPbOX  3HAMEHUTHUX  CTaTei
A. AitHmTaliHa, HayKOBa I'POMAJIChKICTh YKpai-
HHM Big3Hadae 160-piuust B JHS HAPOIKCHHS Be-
JIMKOTO yKpaiHchkoro BueHoro IBana Ilymros,
105-piyust Bix JHS HAPOIKEHHS OJHOTO 13 OCHO-
BOIIOJIOKHHUKIB (hi3UKU HAITIBIIPOBIIHUKIB, aBTO-
pa BUHaxoAy “mpocBiTieHHs onTuku” OeKcaH/I-
pa CMmaxyiu...

Mertoto 11i€l pO3BIJIKK € TTOKA3aTH, 1[0 PO3BU-
TOK (i3UKHU B YKpaiHi 1 TOCITHEHHS Ha I[bOMY Te-
pEHI HAyKHU y Pi3HUX il AUISHKAX I'PYHTOBAaHO Ha
JOBIIIN ICTOPUYHIN Tpaauilii IIeKaHHS HaTypdi-
nocoderkoro mizHanus [lpupoan, mo mae Tsr-
JICTh MPaJIaBHIO, OCATHYTHU SIKY MOXJIUBO TOTa-
JIAHUTDH HAITOJIETJIMBUM JOCIITHUKAM 3TOJIOM.

®dizuka — oJHA 3 HAWJABHIIINUX HAYK MPO
NpUpOAYy, TEPMiH MOXOAUTH BiJ I'PEUBKOTO
(QLOLG, 1O O3HAYa€e mpupoja. Y cTapojaBHIN
I'pentii Ta PuMi (6-2 cT. 10 H. €.) 3a110YaTKOBAHO
3arajbHy HayKy Mpo Tpupopy, o OazyBaacs
FOJIOBHUM YMHOM Ha YMOTJISJIHUX METOJaX JI0-
CIIKEHHS 1 MaJia JOBIIMI Yac Ha3BY HATypdiao-
co(ii. 3a crapux yaciB i axx g0 XIX CTOIITTS B
VkpaiHi, sk 1 B yciii EBpomi, citoBo ¢i3uka mMajio
CBOE€ TepPBICHE 3HAYCHHSI.

Spocna Mynpuii 3acHyBaB mmpu Codiiicbko-
My cOOOpi KOy 1 0i0i0TeKy. 3 HOTO 1HIISITH-
Boto moyuajiacs y Kuesi npais Hax nepekiagaMu
CPEIbKUX Ta THIIUX KHUT HA 1IEPKOBHO-CJIOB’ SIH-
CbKY MOBY, OYyJIO YKJIaJICHO JIITOIMMCHUM 3Bif.

Ilepmri BiZoMoCTi PO 3alliKaBIICHHS ITPUPO-
JTO3HABCTBOM, MEJIMIIMHOIO BITHAXOJMMO BIXKE B
“I30opHuxy” Csarocnapa (1073).

O4eBUIHO, IO ICTOPUYHUM PO3BUTOK (i3Hy-
Horo 3HaHHs npo Ilpupony B YkpaiHi, sika 3aBIie
CTAHOBWJIA HEBIAKIWYHY yacTuHY EBpomnu He
JIMIIIE B T€OTOIITUYHIM, ajie i Y KyJIbTYPHIM CEH-
i, HE MIT ICTOTHBO BIAPIKHSITHCS BiJl €BPOICHCH-

© B.T. Kosupcekuit, B. A. lllennepoBcbkuii, 2005

KOTO IIJISIXY HAYKOBOI'O MOCTymy. | cucreMaTnyHi
3HAHHS CHepIny J00yBaIucs BUCHAXKIMNBAMH Oa-
TaTOPIYHUMU CITOCTEPEKEHHSIMU 33 TMPUPOTHIMU
MpoIriecamu, iXHIMI 3aKOHOMIPHOCTSIMH 1 TTIOBTO-
proBanicTio. Tomy mepiii MpakTUYHOT Barv 3HaH-
HS CTOCYBAJIMCSI aCTPOHOMII: 3aKOHIB PyXy Hebec-
HMX CBITHJI Ta IXHbOI KOPEJISIIii 3 IporiecaMy 3eM-
HHUMHU, TTIOPAMU POKY 30KpeMa.

He nuBHO TOMY, 1110 OJTHUM 13 TIEPIINX YKpaiH-
ChbKHX yueHHX (pizmuHoro Hampsmy O0ye FOpii
(I'eopriit) Korepmak (Hdporoduu) 3 Pycu
(61.1450 — 04.02.1494) — mepiuii i3 BimOMHUX
YKPaiHCBKUX aBTOPIB APYKOBAHOI KHUTHU —- Ha-
Typdinocod, actpoHoM, acTpoior, reorpad, me-
Teoposor, Mmeauk, mmoet [1]. Ha KpakiBcbkiM yHi-
BEPCHUTETI BiH 3400yBae cTymiHb Oakaispa (1470)
1 marictpa (1473). 3romom y BoJIOHCEKIM yHIBep-
CUTETI, 110 MaB TOJII CIIaBY €BPOICHCHKOI “MaTepi
HayK”, JIiCTaB CTYIIIHb ToKTOpa (histocodii (1478)
ta MmeaunuHu (1480). Yac 30epir oro acTpoJiori-
YHI TpaKTaTH ¥ MPOTHOCTHYHI OLIIHKHU, a TaKOX
TepIny JPyKOBaHY KHIKKY YKPAiHChKOT'O aBTOpa
“IIporHocTuyHa oIliHKa IMOTOYHOTO 1483p. Mmari-
crpa I'eopris JIporoduua 3 Pycu, nokropa oino-
co(ii 1 MmegunHu BOJIOHCBEKOTO yHiBepCUTETY .
KotepMmak nomae mjist pixkHUX MicT EBponu mani
po po3ramoBanHs mianet i CoHIisl, 1aTH, TOAU-
HM 1 XBWIMHH (a3 Micsns (HOBLS 1 TIOBHI) IIpoO-
TSITOM POKY, Tepeapikae 3aTeMHeHHs Micsis
BBeuepl 22 KBITHS Ta BHOUI 3 15 Ha 16 kOBTHS
1483p. HaBoauTh TaKOX BiIOMOCTI 3 METCOPOJIO-
rii (IporHo3 MOroJiM Ha BBECh PiK) Ta reorpadii,
MOBiJOMJIsIE BU3HAYEHI HUM KOOpAUHATH BitbHa,
Hporobuua, JIbBoBa, MockBu, HU3KU MicT Itamii,
Himeuunnu, 3ramye micra Cupii, Ilepcii, Typeu-
ynHu. Big 1486p. Bin crae npodecopom Srer-
JIOHCBhKOTO yHiBepcuTeTry B Kpakosi, ne nuiie
TpakTat npo 3atremHeHHs Conis it Micsiist. Boce-
Hu 1491p. Ha dakyapTeTi MUCTEUTB IIOYMHAE Ha-
BuaHHsg Mikynaii Konepsik. IlpaBaonoaioHo,
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o came Korepmak mocisiB y aymri MaitOyTHbOTo
aBTopa Tpaktaty “Ilpo obGepranHs HeOeCHUX
cdep” mepiie 3epHS AYMKU PO TEITIONEHTPHUY-
HICTh HAIIOl MIaHeTHoi cuctemu. Y Kpakosi x
FOpiit Kotepmax i ckiHUMB CBiif HEYKOBUH IIISIX
pa3oM i3 3eMHUM.

3 moyaTtkoM JismibHOCTH KueBo-MoOTHIIsIHCH-
koi Akasnemii (1632 pik) piBeHb HaTYpPiTOoHChKOT
HAYKH B)X€ HE MTOCTYIAETHCS TOMIIIHIM YHIBEPCH-
teram EBporm. @imocodis, o BUKIamatacs B
Kuepo-MoruisiHCbKI#l akagemii, MiCTHIA Bifgo-
MOCTI TIPO €BPOTENUCHKI JOCSTHEHHS MPUPOTHU-
ynx Hayk. L{e O6yB mo4yaTok nepiony BHOKpPEMIICH-
HsI IPUPOIHUYMX HAYK 13 (itocodii.

Hocud Kononosuu-T'opbanskuii, IHokenTiit
Tizens, Credan SIBopcwkuii, Moacad Kpokoscs-
kuii, Bapmaam Scuncwkuii, Teodan Ilpokorro-
Buu, Muxaiino Kozaunncbkuii, ['eopriii Konncs-
kuit, Moanukiii [ansTOBChKUI Ta iHIN 3HAIN
“manexo OUTbIe HAYKOBUX TEOPIH MPO MPUINHHI
SIBUII] Ta CTaH MPUPOJIN, HIXK cydacHi (iM) BUeHi”.

3okpema, y Hatypdinocodii Ii3ens (kypcu
1645—47pp.) meradizuka mnocigae oocsr y 15 pa-
31B MEHIIUH, HIK ¢i3uka. BugaTHuii ykpaincbKuit
yuenuii Teodan ITpoxomosuu (1681-1736), 3Ha-
HUH OUTBIIIE 3aTaJIOBI SIK PENTITIHHMMN 1 IepKaBHUI
nistu, apxuenuckon IIpaBocmaBHOi 1IepkBHU, OyB
HaBU3HAYHIIINM BUKJIanaueM ¢izuku y Kuepo-
MorunsiHebkiit Akanemii. [TpokonoBuy ymepiie
3aIPOBAKYE 10 Kypcy (inocodii MaTeMaTuKy,
BUKOPHUCTOBYE 1HCTPYMEHTH [IJI1 HAYKOBOTO €KC-
MEePUMEHTY MIKPOCKOII, TEJIECKOI, apMIIIpHY
cdepy (Bapisut Komnepnika). Jlexuii 3 ¢isuku Te-
odana ITpokomoBuya MICTATh, 30Kpema, i dop-
MYJIbOBAHHS 3aKOHY 30epeXeHHs MaTepii: “... me-
pia MaTepisi, cTBopeHa borom Ha mo4yaTky BiKY,
HE MOJKE€ HIKOJM Hi HapOJKYBATHUCS, aHI 3HUIILY-
BaTHUCS, 11 KUTBKICTD aH1 301TbIITyBATHCS, AH1 3MEH-
IIYBATHUCS; 1 CKUTBKU i COTBOPEHO, CTIIbKU JIU-
MIAC€THCS JOHUHI M 3aJIUINTHCS Ha3aBxan”’ . 3alii-
KaBJICHUM, YBaXXHUHN 1 HEYNEPEKCHUN unTad
MOXe 3HalTH y (izmunnx TBopax Teodana [Ipo-
KOTIOBMYA 3aPOJKHU 1 TeOpii BITHOCHOCTH, 1 KBaH-
TOBOI MeXaHikM (TIeBHA piy, Ha PiBHI HATYPQiIO-
co(chKUX MIpKYBaHb, 4 HE JETAIBHOI CydyacHOi
Teopii). 3anmumus 3r070M 1o cobi Pocilichkiii
Axanemii Hayk BenuKy (01m3bKk0 30 THCSY TOMIB)
KHUTO301pHIO.

BaraTopiuHa MoJBMKHUIIBKA JTISUTHHICTD Y -
JISTHITI TIPOCBITH HAIIIOTO BUAATHOTO MaHJIPiBHO-
ro ¢inocoda it mpuponosnasis ['puropis CkoBo-
pomu (1722—1794pp.) migrorysana 1o0puit IpyHT
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JUT rojtantbinoi nparmi Bacuns Kapasina, mo mo
JIOBIIIUX POKaxX BOICTMHY TUTAHIYHUX 3yCHIIb 3a-
BEPIIMIIACS 3ACHYBAHHSM IEPUIOTO YKpPalHCBKO-
ro yHiBepcuTeTy B Xapkosi 1805p.

Bapro npuragatu takoxx Muxaina banynsH-
cbkoro (1769-1847) — nepiioro pexkropa Ilerep-
Oyp3bKOr0 YHIBEPCUTETY BIJI CAMOTO MOYATKY
tioro 3acuyBanHs; [lerpa Jlomis (1774-1829) —
¢bimocoda, mpodecopa jgoriku, MeTapi3MKH i eTH-
k#, 3 1803 poky — mpodecopa IlerepOyp3pkoro
[MenincTuTyTy, a TaKOX BHKJIAaada Ta PEKTOpa
HOBOCTBOpeHOT0 yHiBepcuteTy (1819).

BusHauHy KyJIbTypHO-TIOTITUYHY W HAyKOBY
pOJII0 B YKpaiHChKOMY HaIllOHAJIBHOMY BiApO-
JOKEHHI BIJIICpaB MEPIINI YHIBEPCUTET HA YKpaiH-
cbkux 3eMisx mig Pociero B Xapxosi (1805 pik).
Tyt npamoas Muxaino OcTporpajacbkuil —
3ipKa NepIoi BeTUYUHU Y Cy3ip T HalBUIA THIIIIIX
MaTeMaTHKIB CBiTy, Hapo/ukeHui Ha [lonxTaBmu-
Hi, Y9€Hb OJTHOTO 3 MepIInX (Pi3UKiB YHIBEPCUTETY
T. OcHUOBCHKOTO, KU BXKE TOJI JOCIIKYBaB
MIPUPOY CBITIIA.

Bynu cepen ykpaiHuiB i Ti, XTO CBOIMH BiJI-
KPUTTSMHU HAOIMKAIH JCHb 3JIETY JIIOANHHU Y KOC-
Mmoc. Lle repoit BitunsnsHoi Biiinu 1812 poxy re-
Hepan Omnekcanaep 3acsabKO, HAPOIOBOJIEIH
Muxkona Kubansuny, Koctsaatun LlionkoBchkuii
(pin sixoro BiBcs Big CeBepuna Hanusaiika) [1].

Onekcannmep 3acsanbko (1779-1838pp.) mep-
IUH YKpaiHCBhKUI aepoIMHAMIK 1 OaITICTHK, a Ta-
KOX MeXaHikK 1 (pi3uko-xeMik. BuHaximqHUK 1 po3-
pOOHUK pakeTHOI 30poi, paKeTHOTO MaJMBa Ta
pakeTHUX ycTaB. Moro pakeru manm pajiroc Ha-
LIUTBHOT BpaxkajbHOI i moHax 3 kM. Crij 3a3Ha-
YUTH, 10 paKeTOOyMyBaHHS AOCSTIO JOCUTH BU-
COKOTO, SIK Ha Ti 4acH, PO3BUTKY IIi¢ 32 JOOU KO-
3ayunHM. Pa3roua i crycronumBa Mist KO3albKoi
peakTHBHOI apTuiepii Oyia 1o0pe 3HaHA Typellb-
KUM 1 TaTapcbkuM poprtudikatropam XVII-
XVIII ct. Onekcannep 3acaapko OyB CHHOM
OCTAaHHBOTO rapMmaimia 3amopo3bkoro Biiickka
Hmutpa 3acanpka, cnogsmwkHuka [lerpa Kaanu-
IeBCHKOTO. BiH pO3BUHYB 3HAHHS 1 yMIHHS TTpa-
IIypiB 10 HETEPEBEPIICHOTO Ha CBIl yac piBHS.
ITig yac Typenpkoi kammnanii 1826—1828pp. Bupo-
OHUIITBO MOTO paKeT ITiJT HOTO K TaKWU HATJISIOM
JTOCSITIIO MAaCOBUX ITPOMUCIIOBHUX MaciTabiB. Ba-
pHY OyJIO B34TO MPAKTHYHO O€3 JOJICEKUX yTpaT
caMe 3aBJISKH IIiid 30poi.

Muxkouna I'ymak (1822-1899 pp.) — LlleBuen-
KiB moOpaTtuM, wieH Kupumno-MeTo-niiBCbKOro
BpatctBa, B’sa3enp LliccenpOypry, Oe3mocepen-
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HIl TIpe/iTeda pesTUBICTChKOT Teopii [Tyankape-
MiHKOBCBKOTO-AMHIITAIHA.

Uumana pomns y po3BUTKY ¢i3uku B YKpaiHi
HaJISKUTH TIpodecopoBi KuiBchbkoro yHiBepcHuTe-
Ty MuxaiinoBi ABeHapilocy, 3aCHOBHUKOBI Tep-
101 BITYM3HSIHOI IMIKOJU (i3UKiB, mepiroi gabo-
paTopii eKcriepuMeHTaIbHOT PI3UKHU 1 (HI3UIHOTO
71ab0PaTOPHOTO NMPAKTUKYMY [2]. ABeHapiroc, J10-
CITITHUK TEPMOEJIEKTPUKH, BUBIB OPMYITY €TIEKT-
popyuriiiHoi cunu 6artepii, BigoMy il HA3BOIO
“topmyna A”. Hamicas KijTbKa KHAT TIPO TEPMO-
enekTpuky: “O tepmoanekTpuuectBe” (1864),
“O0 AJIEKTPUUYECKUX PA3HOCTSAX METAJIOB MPHU
pasnuuHbix Temnepatypax’ (1866). Hdosruii uac
ABeHapiloC YUTAB JIEKIIi] K 3 TCOPETUYHOI, TAK 13
JIOCITITHOT (QI3MKH (3aXUCTUB JIOKTOPCHKY JTUCEP-
tauito 10 TpaBus 1866 poky, 3 1867 — opauHap-
HUI podecop), 3aBilyBaB METEOPOTOTIUHOIO
obcepratopieto. [Tounnaroun 3 1875 poxy, Briep-
e B YKpaini 3anmpoBaanB y KuiBcbkomy yHiBep-
CUTETI JTaOOpaTOpPHI 1 MPAKTUYHI 3aHATTS 3 Qi3u-
k. LlpoMy mepenyBaB miAroTOBaHUN HUM KYpC
“Beryn 10 MpakKTHYHMX 3aHSTH 3 Qi3UKK” Ta 3HA-
YHa opraHisaliiiHa poOoTa B yHiBepcuteTi. B
1869 porii BiH 3amoyaTkyBaB isTbHICTE KHUIBCH-
KOT'O TOBApUCTBa JIOCIITHUKIB mpupoau, a 1889
poKy OyB OJTHUM i3 3aCHOBHHMKIB KuiBcbkoro i-
3UKO-MaTeMaTHYHOTO ToBapuctBa. CTBOpUB
KOy B Tajly3i MONeKynspHoi ¢isuxu. Moro yu-
Hssmu Oynu O. Hanexain, B. 3alionueBchkuii, K.
Kyxk, O. Crpayc, 1. KocoHoros Ta inmti ByeHi.

Tpeba 3ramati i y4eHUX CBITOBOI CIIaBH, IO
npamroBanu B EBpori i Oynu BUXIAISIMU TTepeBa-
*HO 13 3aximupoi Ykpainu. Cepen HUX BUPDKHS-
etbest [Tnmun Kynuk — moxrop dimocodii, ceHb-
op Komerii mpodecopiB dimocodcrkoro dakxy-
JIBTETY, MyOITIYHUN OpAMHAPHUN Mpodecop BU-
101 MAaTEeMaTUKH, AeKaH PL10cOHChKOTO (haKyIb-
tety [Ipa3pKkoro yHiBepCUTETY, PEKTOP YHIBEpCH-
teTy B I'paiy, wien 6araTboX HayKOBUX TOBA-
puctB, nificauit uwien KopoimiBcbkoi Uecbkoi
Axanemii HayK, aBTOp 0araTboX mpaipb 3 MaTeMa-
TUKH 1 pizuku [1]. BumaTHuit HiMebKU MaTeMa-
tuk Kapin Sxo06i, 3ycrpimmcs 3 [Tununom Kymu-
KoM y BinHi, OyB BpakeHUl 1oro (eHoOMeHalb-
HUMU 3A10HOCTSIMU: “... s TyT OAUMBCS 3 JIIOJIM-
HOIO-(DEHOMEHOM, KM Yac B/l 4acy 3’ SIBIISIETHCS
CIO/H, 3 BEJINKUM €HTY31a3MOM Ta BEJTUKOIO TEPII-
JISTYICTIO BUKOHYE CTpAIIHy poOOTy, BiJ sIKOi, Ha-
BITbH 1 TyMKU TIpO Hei, Bojtoccst nubom crae.”

BypxnuBa icTopist pO3BUTKY HAYKH 1 KYJIbTYpPH
y npyriit mooBuHi XIX cromirrs i y XX cTOMITTI

MO3HAYeHA BUCOKUMH 3JIETAMH JIFOJICBKOTO TeHII0
MPAKTUYHO Y BCIX IIJITHKAX IHTEJIECKTYaIbHOI JTisl-
JIBHOCTI. | Ty’e CUMBOITIYHO, IO /10 HAWBU3HAY-
HIMKX 3400yTKIB Y HAYKOBUX TOCITIKEHHSIX Y
0araThboX BHMAJKaX MPUUYETHI YKPAiHChKI HAYKO-
BIIi, B TOMY 4uCIi (Pi3UKH.

Cepell TaKMX BHJIATHUX OCIO CIiT BIA3HAYUTH
niepenycim IBana ITymros (3.2.1845, 'pumaiinis —
31.1.1918, IIpara) — ogHOTO 3 YIJILHKUX MPEACTa-
BHUKIB TUIESI/IA CIIABETHUX BUYCHHUX CBITOBOTO BU-
Mipy, 11O YCIIaBUBCS HE JIUIIE B LMApHUHI (I3UKH,
aje i BiI3HAYMBCS CBOIMHU OJIMCKYYNMU MPALISIMU
B €JIEKTPOTEXHilll, ACTPOHOMIi, MaTeMaTHIl, ¢i-
socoii, Teostorii, 0yB (peHOMEHATLHUM ITOJIITIIO0-
toMm [1]. Moro Haykosi mpati 6yiu BU3HAYAIbHI
JUTS IBOX €MOXAJTbHUX BIAKPUTTIB Ha 371ami X1X i
XX CTOMITH: BIAKPUTTS X-TIPOMEHIB Ta €IEKTPO-
Ha. Cawme IBan Ilymroif e 3a 14 poxiB 10 ceHca-
LIHHOTO MOBIIOMIIEHHS TIPO BIIKPHUTTS X-TIpOMe-
HIB CKOHCTPYIOBAB 1 3aITaHTETYBAaB KaTOMIOBY JIsI-
M1y, o Oyia mpooOpa3oM T.3. 3TOJAOM PEHTIe-
HOBOT PYPKH, 3a JOTIOMOTOI0 SIKO1 1 Oyi10 3po0iJie-
HO BIIKPUTTSI, TOAAB NTPABIIIHHE TTOSICHEHHS ITPU-
poau X-npoMeHIB (110 IIJIKOBUTO BIINOBIIAE
HalcydJacHIUM (Pi3UYHUM YSIBICHHSIM), yIepIie
JTIOBIB BaXXJIUBICTb 3aCTOCYBaHHS X-ITPOMEHIB JIJTSI
MeIn4YHOI AissrHOoCcTUKN. OKpiM Toro IBan IMysroit
B/IOCKOHAJIUB TEXHOJIOTII0 BUTOTOBJICHHS PO3Ka-
PIOBAJIbHUX HUTOK JUTS JISIMIT OCBITJIEHHS, TIOJIIIT-
B KOHCTPYKIIiO TelnedoHa, mo movyaB 0yB TOII
3anmpoBapKyBaTHcs B EBpoIii, CKOHCTpYIOBaB i
30y/lyBaB HU3KY EJIEKTPOCTAIIH, cepesl HUX Tiep-
my B EBpomi emexTpocTalio Ha MepeMiHHIM
CTpyMi, OpaB y4acThb y 3alpOBaKEHHI TPaMBaIO
B [lpasi, qocmipkyBaB NpUPOIHIO PAdiOaKTHB-
HICTb, OyB 3HAMEHUTHUM (paxiBIeM y Takiil qemika-
THIN CIpaBi SK NepeKiIagaHHs YKPaiHCbKOI MO-
Boto bibmii.

B XapkiBcbKOMY yHIBEpPCHUTETI MPAIIOBAB iH-
UH BUJATHUI YKPaiHCBKUI HAayKOBELb Mpode-
cop Muxomna INMunpuukos (1857-1908), axwuit Ha-
poauBcs B IlonTaBi B pojauHi BiIOMOTO Aisya
YKPaiHChKOTO HAIlOHAJIBHO-BU3BOJIIBHOTO PYXY
Ta negarora, onmusekoro llleBuenkosi wiena Ku-
puito-MeTtoaiiBcbkoro bparcrBa, akTHBHOTO JTis-
ya [TonraBchkoi rpomaan 60-X poKiB, TyXOBOTO
nacraBHuka Onexcannpa Konucekoro, [lanaca
Mupnoro ta IBana Kapnenka-Kaporo, ogHoro 3
dbynnatopis 1873 poky JlitepaTypHoro ToBapuc-
tBa iM. [IleBuenka Jimutpa [Munpunkosa [1].

Moro obupators unenoM ®paHiy3skoro di-
3UYHOTO TOBapucCTBa Ta MIKHApOIHBOTO TOBA-
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pucTBa enekTpukiB. Bin mpodecopye Ha Xapkis-
CbKIM YHIBEPCUTETI, TPOBAJUTH JTOCTIPKCHHS aT-
Moc(epHOi eJIeKTPUKU Ta MOJISIpHU3allii CBITIA.
3aCHOBY€E MarHETHO-METEOPOITOTTUHUHN BiJILT (i-
3MYHOTO KaOiHEeTy Ta MEeTeOocCTallito, o U JA0Ci €
HaBUYAJILHOIO 043010 XapKiBCBKOTO TiIPOMETEO-
TexHikymy. 1892p. — oaun i3 ¢pynnatopis HTLL
y JIsBoBI. Bix 1894p. — mpamtoe y HoBopociiice-
kim yHiBepcuteTi (Opeca). Ilicast 3BicTOK mpo
ceHcarliitHi X-nmpomeHi, nepmmii B Ykpaini 19 ciu-
Hs 1896p. 3a1liCHUB yCilIHI JOCTiau 3 X-TIpoMe-
HSIMH 3a gonomororo jdamnu [lymros, gepe3 mo
TPUBAICTH €KCIO3MUIIIT OyJ10 3BeieHO Bij 40 XBU-
muH 10 2 cekyHa. [Ipotsrom Torox ciuns Muko-
sma IIunpunkoB ygockoHanus namiy IBana Ily-
JII0SI, 3ACTOCYBABIIM BBITHYTHI aHTUKATOM. [1pu-
Jaj gicraB iMeHHS “Gokyc-pypku” ITumpunkoBa.
Torox poky BimkpuBae erekTpodoTorpadiro,
SKy Ha3uBae (oToraiabBaHorpadicro. 5 KBITHS
1898p. IMupburkoB MyOJIIYHO JAEMOHCTPYE HAPO-
JokeHHS pagioTenemexaHiku (Hikoma Tecna po-
OuTH 3asBKY | TUITHS, a AEMOHCTPYE JIUIIIE Y BEpe-
cHi). Bin mepmmmii y cBiTi po3B’s13aB mpooIieMy BH-
OIpKOBOCTH NMPUIMaHHS €IEKTPOMATrHETHUX
xBUIb. 1899—900pp. [TMIbunKOB BUKOHYE TIEPIIIi
JIOCTIJKEHHS PaJll0aKTUBHOCTH, CTAIOYU ITOHEe-
poM sinpoBoi dizuku. [Tnanye i Oyaye nepimii B
Vkpaini Qpi3uuHNil IHCTUTYT MPH YHIBEPCHUTETI.
1902p. moBepTaeThcs 70 XapKoBa, Jie YOIUTh Ka-
Teapy ¢Gizuku Ta GpizudHy 1a60pATOPIIO TEXHOIIO-
rigHOrO iHCTUTYTY. Byaye mepiry B MicTi pamio-
CTaIlio 3 25-MEeTPOBOIO HIOTIJIOI0, CTBOPIOE MO-
JIeNTb Pa/IiOKEPOBAHOTO MPOTUMIHHOTO 3aXUCTY,
KOHCTPYIOE TaK 3BaHUU PaIiONPOTEKTOP, BUBYAE
WOHIZAIII0 MOBITPS, MOJSIPU3AIII0 aTMOCHEPH.
HMoro iM’st 6y0 BioMuM i 3a Mexamu GaTHKiB-
IIUHU: BIH — yYaCHUK 0araThboX HAyKOBUX 3’13/1iB
y IMapwuxi, Mocksi, Ilerepoypry, Kuesi, unen
®paHIy3pKOTO (PiI3MIHOTO TOBAPUCTBA, HAYKO-
BUX opranizamiii ABcrpii, Himeuunnu, Pocii,
@panmii. 19 tpasus 1908p. 3a TuBHEX 1 10Ci He-
3’sicoBaHUX 00cTaBUH XUTTS Mukonu [Tunpum-
KoBa OyJIO TpariyHo 0OipBaHO.

PosBurtok ¢izuku B YKpaiHi 3HAYHOIO MipOIO
OyJ10 CTUMYIIBOBAHO CTBOPEHHSIM TEPIIOT BITUH3-
HsHOI (pi3muHOI mKou npogecopom KuiBcbkoro
yHiBepcuTeTy Muxaiimom ABeHapilocom
(7.9.1835 — 4.9.1895), sixuit OYB TaKOX 1 3aCHOB-
HUKOM KHiBChKOTO (i3MKO-MAaTeMaTUYHOTO TO-
BapuctBa (1889 p.).

1884 poxy B KuiBcbkOMy yHiBepcHTETI Oy10
3aKJIaJIeHo Tepiry B YKpaiHi KaTeapy TeopeTHd-
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Hoi (i3uku, mo ii owonuB Mukomna linmep
(1848-1910), sixmit ycminrHO po3poOIsiB MUTAHHS
tepmoanHaMiku. M.I1Iinnep He3anexHO Bif aHT-
mificekoro ¢izuka B.Tomcona (mopna KenbBina)
BCTAHOBUB 3aKOH, 3T1/THO 3 IKMM THUCK HACHUEHOT
Mapu HaJ yBITHYTOIO MOBEPXHEIO HIDKYMH, HIXK
HaJj onykioro (3akoH Tomcona—Illimtepa).

I'.I".de-Metr y 1888-902 pp., BAOCKOHAIUB-
I MeTo M MakcBeJljla CIIOCTePEKEHHS TTOJIBIH-
HOTO 3aJIOMJICHHS, JIOCTIUB 11e siBuIle y 16 pigu-
Hax. ExcriepumenTansHo mociinns edext Kropi B
YUCTINA BOJI 1 BOASHUX PO3YMHAX KEISATUHH 1 KO-
TbO/i10. MaB BUIATHI TOCATHEHHS B JJOCIIHKEHHI
paaioaKTUBHUX PEUOBMH, SIKI OMHCAB y IpaIli
“PamioakTuBHICTH 1 OymoBa matepii”. CTBOpUB
1906p. y Kuesi nepmmii Ha TepeHaxX KOJIUITHBOI
Pociiicbkoi iMnepii B3iplieBuil METOIUIHUHN (Bi3H-
yHUi KabiHeT. BiH e € aBTOpOM MepIioro BiTuu-
3HSHOTO MIAPYYHUKA 3 METONMKHU (i3uku “3ara-
JIbHA METOJWKA BUKIagaHHs ¢izuku” (1929p.).
Yomus OpraHizauiiHUN{ KOMITET U1 CTBOPEHHS
Ykpaincbkoi acotisiii (izuku, 1o ii 0yJio 3acHo-
BaHO numnHeM 1928p., Ta opraHi3oByBaB 3’i3Au
miel acorysmii.

Nocun Kocororos (1866-1922pp.) — ydens i
criBpoOiTHUK Muxaiina ABeHapiroca [1]. ABTop
HOBOTO METOJy MIPSHHS €JIeKTPUYHOI MPOHUK-
HOCTH PIAVH ISl CAHTUMETPOBUX XBWIb. [mnbo-
KO MPOAaHAaTI3yBaB TEOPII0 EIEKTPUUYHUX KOJIHU-
BaHb. 1902p. MOsICHUB sICKpaBe 3a0apBIIEHHS TiJ
HEO/THOPITHOI CTPYKTYPU Ha OCHOBI BIAKPUTOTO
HHM SIBUIIA ONITHYHOTO pe30HAHCY (PIBHOODKHO 3
Bynom). Bupatuuit arpomereopoutor, nonasa 20
POKiB uoIMB KaTenpy ¢isnanoi reorpadii yHiBep-
cutety, Bin 1895p. xkepiBHMK KuiBchkoi meTeo-
poitoriunoi obcepBaTopii. 1898p. Bugae mocio-
HuK “KoHCHeKT ekt 3 arMocepHOi eIeKTpu-
KU 1 3eMHOTO MarHeTusMy’, sSIKUi OyB TOBIIHMI
4yac €IMHUM MIPYYHUKOM 3 IIUX JJITHOK 3HAHD.

Bunatauii ¢izuk-MeTOaUCT, TIpaioBas 3 [e-
MeTIoM y MeTOANYHIN KOMicii HaJT TpOTrpaMoro
3 ¢i3ukn s cepennix mkin. 1913p. omyOmiky-
BaB METOJUYHUM MOCIOHUK [T BUUTENIB “30ip-
Ka mabopaTopHUX BIpaB”. AKTUBHUI opraHi3a-
Top 1 yuacuuk 11 3’31y ¢i3ukiB y BepecHi 1921p.
B Kuesi.

Bomogumup Jlesunbkwmii (1872—-1956pp.) — i-
3UK, MATEMAaTHK, TEPMIHOJIOT, MeJaror, aBTop Oa-
raTbox (QyHIAMEHTAIHPHUX HayKOBUX Ipallb, 30K-
pema Takux, sk “EnexTpomarHeTndHa Te€opis CBIT-
na” (1897), “Teopis nepcreniB CatypHa”, miapyd-
HUK “@Dizuka s Bumux kisic” (1912p., 3romgom
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nepeBuaaBaBcs 1923-1924pp.), “Iammii cBiT abo
4yeTBepTUi BUMip npocropy”’, “ETep xocmiuHmMit”,
“ITpo moctymu ¢i3uku B MOCHiaHIX yacax”, “Ma-
IIMHA eIeKTPOCTATUYHI” Ta OaraThOX iHIINX.

HAmutpo Poxancekuit (1.9.1882, Kuip —
27.9.1936) — BuAaTHUI DOCTITHUK (DI3UIKU EIIEKT-
pUYHEX po3psiAiB 1 pamiodizmunux sBum, 1911 —
21pp. mpamoBaB y XapKiBCbKIM YHIBEPCHUTETI,
po3poOuB MeToM ocIutorpadii MBHUIKIX EIEKT-
puunHEX TporieciB 1910, po3paxyHKy BHIIPOMIHEH-
Hs aHTeH 1922, aBTOp i€l MpOTITHOTO KIICTPOHA.
ITix #ioro KepiBHUIITBOM CTBOPIOBAIIM KOPOTKO-
XBUJIBOBI ITepe/iaBadi Ta iIMITYJIbCHI paJlapH.

Bomomumup Kyuep (1885-1959) — BupatHuii
yKpaiHChbKHH (Di3UK-TEOpEeTUK, aBTOp moHas 30
IPYHTOBHHMX HayKOBUX Mpallb, cepen skux “Oc-
HOBHU ejekTpoHiku” (1909), “/Ilunamika ejaexTpo-
Hy” (1913), “3 Teopii IyducToro TUCHEHHS
(1916), “IlpuunnKM 10 TEOPil CTPYKTYypH eTepy”
(1919), “Cyuacna atomictuuna teopis” (1919),
“Bubpani nuTaHHs 3 Teopii KBaHTIB eHeprii”
(1919), Ta iHmI, micHsA AKUX 30CEPEAMBCS HA TH-
TaHHSX KBAHTOBOI TEOPii TBEPIOTO TijIa 1 KBAHTO-
BOI CTATUCTHKH, 30KpemMa HamucaB “IlpuamHkm
10 KBAHTOBOI CTATUCTUKHN .

HanzsuuaiiHo BaXXJIMBY POJIIO Y PO3BUTKY Ha-
yKM B YKpaiHi Bimirpaio cTBopeHHs y JIbBOBI
1873 poky Tosapucrtsa im. T.llleBuenka, sike
1892 poxy OyIto 3peopraHizoBaHO (32 HOBUM CTa-
tyToMm) y HaykoBe ToBapuctso im. T. IlleBuenka
Ha 3pa30K 3aXiAHbOCIOB’THCHKUX TOBAPHCTB SIK
OCHOBa MalOyTHHOI YKpaiHcbkoi Aaaemii Hayk.
BunsaTKOBY poitro y peopranizanii Ta ¢opmMyBaH-
Hi HaykoBoro oomuyust HTII Bigirpas mpodecop
Muxaiino I'pymeBcbkuit. Cepen TpbOX CeKIIiit
ToBapucrBa ogHa Oyna MaTeMaTHYHO-TIPUPOJIO-
MUCHO-JIIKapChKa.

Bocenu 1918 poky 3a rerpmanaty Ilasna Cko-
POITaJICKOTO CTBOPIOEThC YKpaiHChka AKkaaeMis
Hayxk (14 mucronana), ycraHOBYI 300pH KO BijI-
Oymucs 27 nuctomana [3-5]. Ilepmum romoBoro
YAH 6yno obpano Bomogumupa Bepuaacekoro,
SIKUH 3pOJIUBCS 3 YKPATHCHKOTO KOPiHHS. OCh IIpo-
poui cioBa, ckazani HuUM 1922 poky: “Henanexunit
9ac, KOJIM YOJIOBIK OTPUMAE B CBOI PYKH aTOMHY
EHEPTiIo, JUKEPEIO TaKOol CUJIU, SIKE JACTh HOMY
MOXIIUBICTD OyIyBaTHU CBOE JKUTTS, SIK BiH 3a0a-
kae. Un 3MOKe JTI0ANHA CKOPUCTATHUCS IIEI0 CH-
JIO¥0, HATIpaBUTH ii HA 10OpO, a HE HA CAMO3HH-
mienHs?...” Lli cioBa 3acBiquyroTh Ty yBary, siKoi
HajmaBana AxaneMmis Hayk po3BuUTKOBI (pi3uku B
Vkpaiui. e BUIIIMBaE TakOX 3 MPOTOKOJY Iep-

moro 3aciianHs Kowmicii iy BupoOJIeHHS 3aKOHO-
MPOEKTY MPO 3aCHYyBaHHS YKpaiHChbKoi Akaaemil
Hayk B Kuesi. 3 inimistuBu M. Bacuienka ta
B. BepHajcbkoro OyJio CTBOPEHO KOMICIIO 3 Bijlo-
MUX CITCIISUTICTIB, SKUM OyJI0 3aITpPOIOHOBAHO
BHECTH HA PO3TJISI MATOTOBAHI 3AITUCKH PO Maii-
OyTHI akaJeMiuHi YCTaHOBU. 3aIUCKy Mpo (izud-
HUH IHCTUTYT OYJI0 TOPYYEHO MiATOTYyBaTH Mpode-
coposi M. KocoHOTOBY, sIKHii IPOTAroM 6araThox
POKiB ouoITIOBaB Kateapy KuiBcbkoro yHiBepcuTe-
Ty CBsitoro Bonogumupa.

Ha 3acimanni migkowmicii mis opranizarii di-
3MKO-MaTeMaTH4HOTO Biaminy Akazemii M. Ko-
COHOTOB 3pOOMB JAOTOBIIH PO ToOBHI prcu Di-
3UYHOTO IHCTUTYTY [6,7].

“Yxpainceka JlepxaBa mae mepeq coboro
JTy’Ke HarajJbHE 3aBIAHHS KYJIbTYPHOTO €KOHOMI-
YHOTO 1 TPOMUCIIOBOTO PO3BOIO, 1 HisIKI 3aTPATH 1
MaTepisIbHI )KePTBH, SIKi TOTPIOHI T BUPIIIEH-
HS IbOTO 3aBAaHHS, HE MOKYTh BBa)KATHUCS BEIIU-
KUMH, 00 Hapid, KOTPUIl OJIepKaB 3HAHHS, BEpHE
3aTpaueHe Ha HOTO 3 HAJABUIIKOO. BigkpurTs HO-
BUX yHiBepcHuTeTiB 1 YkpaiHncpkoi Akagemii
Hayx — 1e mepiri Kpoku 1Mo bOMy IUIAXY Oy/Iy-
4OTO pO3IBITY YKpainun”

1. KoCOHOTOB, BXKHBAIOUM BHPA3 “3HAHHS,
MaB Ha yBa3i (Ppi3uuHi 3HAHHS y TiepIry vepry [8].
Ha itoro nymky “¢i3nky BU3HaHO B Cy4acHHI MO-
MEHT ITiJICTABOIO NMPUPOA03HABCTBA. PDi3NUHI Me-
TOJU JTOCIITy IIUPOKO 3aCTOCOBYIOTHCSI CHOTO/THI
B XeMii, MiHepaJorii, 6oTanimi, ¢iziosnorii. Bucmi-
JIoM (DI3MYHOTO 3HAHHS KOPHUCTYIOTHCS B 3HAUHIN
Mipi MeIMYHa JSTHOCTUKA Ta Teparis; TPYIHO
OyJsio 6 BKa3aTH Ha sIKy-HeOy/lb HapUHY Cy4acHOIi
TEeXHIKH, KOTpa MoTJia 6 0OIMTUCH B Til UM MHIIIHA
Mipi 6e3 KOpUCTyBaHHS (PI3UYHUMHU 3HAHHSMU.

He mpubinbiny s, KOIu CKaxy, IO Cy4aCHUN
CTaH JIFOJICTBA € B 3HAYHIN Mipi BUCITIJIOM TTpOrpe-
Cy HayKOBOTO (Di3MYHOTO 3HAHHS .

JISBUHHUN MOTIK HAYKOBUX POOIT 3 (izuku,
3YMOBJICHUH BIIKPUTTAM X-TIPOMIHHS Ta €JIEKT-
poHa, Mpu3BiB 10 3acHyBaHHS B Kuesi ¢iznuHoi
HayKOBO-JOoCiTuol KaTeapu ¢izuku nipu Hapos-
Homy Kowmicapisti ocBitn YCPP, sixa mana jocoi-
4l mabopatopii npu KuiBcbkoMy MoTiTEXHIYHO-
my incrutyTi (O. Tonsaman, 1923) [9]. Byso crBo-
peHo sabopatopii npu KuiBcbkomy yHiBepcure-
Ti, Qi3UKO-TeXHIYHMH Biaaut mpu KuiBcekomy pe-
HTTeHIBCbKOMY iHCTHTYTI. [ToniOHi mabopaTopii
OyJio crBopeHo U npu Oaecbkomy Ta XapKiBCh-
KOMY YHIBEpCUTETaX.

V ¢iznuniit mabopartopii KuiBcbkoro yHiBep-
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cutety BiiTKy 1919p. 3aBizysau mpod. M. Koco-
HOT'OB 3a BJIACHOIO METOJIMKOIO MPOBAJINB yIIbT-
PaMIKpPOCKOTIIUHI JOCITI/KEHHST MiHEpaJIbHUX Ma-
ctui tomo. I1im #oro KepiBHUIITBOM BUBYAJIUCS
pamioaKTHBHI BJIACTHUBOCTI IPYHTIB, BOJH, T'Ps-
3eil. 3roIoM po3royaiacs eKcreauiiitna podbora
3TiTHO 3 TUTAHOBHUMHU 3aBaaHHsMu Kowicii 3 BU-
BUEHHS MPHUPOJIHIX OaraTcTB YKpaiHu, TOUHIIIE
oJHi€l 3 11 cexiit — npukiaanoi gizuku. Komm y
kBiTHI 1921 p. Oynmo yrBopeno Kowmicito mist 10-
CHIJIIB B JUISHIN Te0o(dI3UKH T TOJTOBYBAHHSIM
b. Cpe3HeBchKOTO, SIK WICH 1€l KOMIcCii, mpod.
M. Koconoros 1921 poxy cTBopuB Ha 6a3i dizuu-
HOI jaboparopii pagiojioTiyHy, B IjIaHax SIKOi
OyJia pajioioriuHe 3HIMaHHS YKpaiHU, a TaKOXK
BUBYECHHS BIUIMBY eMaHallii Ha TBApUH 1 POCIIHH.
3romom npod. I'. Je-Merti BukoHaB TyT GyHIa-
MEHTaJIbHI poOOTH 3 pasioorii Ta X-MpoMeHeBOT
JTIO3UMETDPIi.

3 inimisTiBu O. TonbaMaHa 3°1BUBCs B YKpaiHi
MEPIINI ocepeoK 3 (hI3MUHUN JTOCHIJKCHb HAITiB-
MPOBITHUKIB Ta (i3NYHOI eIeKTpoHiku Ta 1927 p.
Ta 3aCHOBAHO TepImnid B YKpaiHi Qi3suuHun XKyp-
Han “@Di3uyHi 3aMUCKU”, IKWH 3HAYHOIO MIipOIO
JIOTIOMIT PO3BUTKY HAYKOBOTO CITLJTKYBAHHS.

1929 poxy B Kuesi Ha 6a3i HAyKOBO-OCIITUO]
katenpu Qizuku Oyno 3acHoBaHO HaykoBo-mo-
CIITYUH IHCTUTYT (i3UKH, 11O BXOJAUB IO CUCTEMH
Haponnoro Kowmicapiary ocsitu. 1932 poky iH-
ctutyT Oyno nepenano BYAH i 1936 poky niepe-
iiMeHOBaHO Ha [HCTUTYT Qi3uknm Axanemii HayK
YPCP. OpraHizaTopoMm i nepmuM AUPEKTOPOM
incrutyry 6y Onekcannep Ionbaman, o6panmii
1929 poxy akagemikom AH YCPP no kateapi ¢i-
3uku [10,11].

3a3Havimo, 110 mepiry cBoro (GizsnuHy KBamidi-
KaIlIo Micis 3aKiHYEHHS 13 30JI0TOI0 MEIALITIO
IMepmoi Kuiscbkoi rimuasii O. ToabamaHn po3io-
YMHAB TiJ KepiBHUITBOM npodecopa Mocuma
Koconorosa y KuiBcbkoMy yHIBEpCHTETI.

O. Tonbaman Briepiie B YKpaiHi po3MoYMHAE
JIOCITIJDKEHHST HATIBIPOBIHUKIB 1 JlocsSITae 3HAY-
HUX Pe3yJIbTAaTiB Y CTBOPEHHI Yy TIUBUX (hoTOEe-
MEHTIB, IO pO3po0sIucs Ha 3aMoBiIeHHs Hap-
komaty oboponu. B 1931-33pp. 3a kepiBHUIITBA
TonbaMana OyJI0 BUKOHAHO IUKJ Teriodizuy-
HUX pOOIT HA 3aMOBJICHHSI HU3KHU MPOEKTHUX OP-
raHizalii, o Mpu3BeIo 10 CTBOPEHHS Terutodi-
3n4yHoOl Jabopartopii. Bix 1938 mo 1959 pik
O.TonpamaHna OyJI0 BifipBaHO Bil HayKH peripe-
CHBHOIO MAIINHOIO.

1959 poky O. T'onbaMaH MOBEPTAETHCS 10 iH-
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CTUTYTY, /I OYOJIFOE HOBHI BIJUTIJI €IIEKTPOJTIOMI-
HECIICHIIII 1 TUTITHO MPAIIOE PEIITy CBOTO KHUTTS,
10 HECTIOIiBaHO i TpariuyHo obipsanocs 30 rpyna-
Hst 1971 poky [12].

Ieopriit Bynpdp (22.6.1863, Hixen —
25.12.1925) — aBTODp cTepeorpadiuyHOi CITKH (CIT-
ku Byneda), 1913 BinkpuB 3akoH iHTEpdepeHii
X-TIpoMeHiB, BIAOUTHUX BiJ KpucTaly (3axkoH By-
nbda-bperra).

Onmnexcit baunncekuit (2.4.1877 — 31.7.1944)
BiTOMUH (i3UK B rajy3i MOJEKYJISIPHOI (i3UKH
TepMoauHaMmiku. 1912 poky BCTaHOBUB 3aKOH
B’SI3KOCTH PiAWH, IO BIATO/I 3BETHCS 3aKOHOM
Bauuncekoro. ABTOp ayke JOOPHX MIAPYUYHUKIB
JUISL CEPEIHBO1 LIKOJIU.

Muxona Auapees (28.7.1880-31.12.1970) —
3aCHOBHUK HEIIHIHHOI aKyCTHKHU.

Bomogumup Jluanuk (6.7.1889-9.7.1984), Bi-
JIOMUN ONTHK, 3HAHUN ITPALISIMUA 3 ONTTUYHO-EJIEK-
TporHuX BuMmipiB, ['epoit Cou.Ilpami, JlaBpeat
CTaiHChKHX MPEMiil, HArOPOKEHUN 30JI0TOI0
Menaero Basunosa.

IBan OO6peimoB (8.3.1894 — 2.12.1981) — aB-
TOP METOJIM BUPOUIYBAHHS MOHOKPHUCTAIIB 13
postomy (O6peimoBa — IllyObHMKOBa), BU3HA-
YEeHHS JAHCIIEPCii B IIMPOKOMY JisSIITIA30HI CIIEKTPY
(meroma O6peimoBa), ABTOD i/1€1 AUCKPETHOCTH
CHEKTPY MOJICKYJISIPHUX KPHUCTAIIB, Ky MiITBEP-
IUB eKkcrepuMeHTalnbHo 1928 nas azobeH3omy.
Cramincpka npemisi 1946. Ilionepchki mparii 3
MJIACTUYHOI ehopMaliii KpUCTaIiB i OCHOBH T€O-
pii xiHeTHKHM AuciIbokauiii. Menans BaBuiosa
1959.

IMerpo Kanuig (9.8.1894-8.4.1984), Bunart-
HUM (i3UK-eKCIepuMeHTaTop cTopiuus, Hobemin
nmaBpeat 1978 poxy. 1920 cTBopuB MeTOy BU3HA-
YeHHS] MATHETHIX MOMEHTIB aToMmiB (1922 3peauti-
3oBaHo O.IlIteprom i B.I'epaaxom), 1923 Briepiue
CIIOCTEPIr BUKPHUBJICHHS TPEKiB ajb(a-uacTUHOK
y kamepi Bisicona B MmaruetHim moJti, 1924 BuHaii-
IIOB CIIOCIO OTPUMAHHS IMITYJIbCHUX HAJACHIIBHIX
MAarHeTHHUX OB, 1928 BiIKPHUB 3aKOH JIIHIHHOTO
POCTY OIOPY JACSKUX METANIB 3 HANPYKEHICTIO
MarHeTHoro mois (3akoH Kamwuiii), BUHAHIIOB i
30yyBaB TypOoOaeTaH e ISl OTPUMAHHS PiJIKO-
ro He, 1941 BinkpuB CKiK TeMIepaTypu Ha Mexi
“rBepae Tino — piakuit He” (temmepatypHuUii
ckix Kanuiti), BenuKi 1OCATHEHHS Ma€ B PO3pOOII
MOTYXHIX €JIEKTPOHHUX MPUJIAIIB HEIepepBHOI
Iii, OTpUMaHHI BUCOKOTEMIIEPATYPHOI IJIa3MU
(1959). Asiui I'epoii Conllpari 1945, 1974, Cra-
JHCBHKI mpeMii 1941, 1943.
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Onexcanaep Cmaxkyna (9.9.1900, Jlo6poso-
mu — 17.5.1983) — BugaTHMIA yKpaTHCHKHI (i3HK
cropiuus, 1930 mogaB mepie KBAHTOBOMEXaHIU-
HE TOSICHEHHSI PaIisIiifHOTO 3a0apBIIEHHS KPHC-
TajiB, aBTOpP ClaBHOBiOMOI “popmynun CMaky-
au”, GyHIaTOp KBAHTOBOI OpPTaHIuHOI XeMii,
TpaHchopMalliss KPUCTATIYHOTO BYTJIEBOIHIO
EIeKTPUYHUMH 30YKEHHSIMU P-CJIEKTPOHIB
3BeThCs “iHBepciero Cmakynu”, 1934 BUHaxXOoAUTh
YHIKaJbHY CIONYKY (OpomMifoana Taliro), mo u
ChOTOJIHI BUKOPUCTOBYETHCS B MPUJIAAaX HIYHO-
ro Oauenns [1]. [lepmmii y cBiti mateHT Ne685767
Ha CrociO MOJTIIMIIIEHHS IKOCTH ONTHYHKX MTpUJIa-
JIB, 110 3TOJIOM JIICTaB HA3BY “TIPOCBITIICHHS OTI-
Tuku”. Po3poOuB 6arato mpuiiaaiB TBEPAOTIIb-
HOI eJIGKTPOHIKH, TEXHOJIOTIi ONTHYHUX MaTepis-
JiB 1 IPUCTPOIB, JIa3epHu HA PiIKICHO3EMETbHHIX
€JIeMEHTAaX, HeJIiHIHI HAIiBIPOBITHUKOBI MaTe-
pisiu, opraHiyHi HAIIIPOBIAHI CTPYKTYPH.

ABTOp YHIKQJIBHOI aKTyaIbHOI i COTO/IHI MO-
Horpadii “MoHOKpHUCTAIN: BUPOIIyBAHHS, BUTO-
TOBJICHHS 1 3aCTOCYBaHHS .

Bopuc I'paboscrkuit (26.5.1901-66), cun Bu-
JATHOTO YKpalHCBKOTro nMuchbMeHHHUKa IlaBia
I'paGoBChKOTO, BUHAXITHUK MEPIIO] IITKOBUTO
ENICKTPOHHOT CUCTEMU TesieBisil [1].

Jle ly6nukoB (29.9.1901) — Bigkpus 1930
edpexT LlyoHnkoBa — jie 'aaza ocrusiin onopy
OUCMYTY B MArHETHIM ITOJIi 3a TEIIHOBUX TEMIIE-
patyp, 1931 orpumas pigkwuii BoneHb, 1932 — pi-
nkuii remi, 1934 onHouacHo 3 B.MaiiccHepowm i
P.OxceHdenbioM BiIKpUB 3HUKHEHHS] MAarHETHOT
IHYKI MeTajly B HaJAMPOBIIHIM cTaHi. 1934 —
37 BiAKpUB HASBHICTH IBOX KPUTHYHHX MarHeT-
HUX TOJIIB JIJISI OJHOPITHUX HAITPOBITHUX CTOTIIB
1T1.3. ¢paszu LllyObHnkoBa, (hak THUHO HAAMPOBITHU-
ku II pomy. 1935 nepimmii ciocrepir ¢pHTHpEPO-
MaraeTusM, 1936 orpumaB JOBEACHHS TIMOTE3N
CinpcOi mpo pyHHAII0 HAIMPOBIIHOCTH CTPY-
MOM i ciiutbHO 3 b.JIazapeBuM BiIKpHB sIIPOBHI
MarHeTHUN MOMEHT TBEPIOT'O BOIHIO.

leopriii  Kypamomos (14.2.1902 —
10.7.1996) — BupaTHuii meranodizuk, ['epoit
Coullpami 1969, Craminceka nipemis 1949. 3’scy-
BaB KPHUCTAIOCTPYKTYPHHI MEXaHi3M MapTeHCH-
THOTO TEPETBOPEHHS, SIBUIIA 0OOPOTHOCTH Map-
TEHCUTHUX NIEPETBOPEHb HATPIBAHHSM, 130TepMi-
YHOTO MEPETBOPEHHS aBCTEHIT — MapTEHCHUT 3a
HU3BKHUX TEMIIEPATyp, TEPMOIPYKHBOI pIBHOBA-
' B MAPTEHCUTHUX nepeTBopeHHsX (edekT Kyp-
JIFOMOBA).

Octan CraciB (1.1.1903, BopmoBuui —

19.2.1985) — BiAKpUB pyX LEHTPIB 3a0apBICHHS
ITiJT BILTUBOM eJIeKTpUIHOTO 11015 (1932), rimu6o-
KO IOCTIAWB NePeKTH KPUCTAIIYHOI I'PATHUIL
(®penkens, LlorTki, Baruepa...), ATop KypciB
Gbi3UKM TBepOTro Tia i Teopii CKIaAHUX TeeKT-
HUX LEHTPiB, 1968 BimkpuB 3amo3arap0d mAipKu.
1956 — Himenpka HalliOHAJIbHA ITPEMIs.

Muxa#ino JleomtoBmu (7.3.1903 —
30.3.1981) — BunmaTHui (Pi3UK y OUISHIN €TEKT-
POAMHAMIKH, CTATUCTUYHOI (Pi3UKH, TepMOIUHA-
MikH, (izuku miasMu, 3 JI.MaHaeapmTaMoM
CTBOPHUB TEOPil0 TyHenNbHOTO edekTy 1928,
1929 — cniBaBTOP MEPIIOi MTOBHOI KIACHYHOI Te-
opii KOMOIHAILIIHOTO PO3CISTHHS CBITJIA Y KPUCTA-
nax, 1937 po3poOuB 3araibHy METOY OIUCY JIU-
cunaitii y cuctemMax 3i CKIHYeHHIM 4acOM peJIsiK-
camii. ABTOp MeTOau mapaboJiyHOrO piBHAHHS
JUIS TPAHUYHUX 3a7a4 eJIeKTPOAUHAMIKHI 1 Teopii
MO PEHHS PaliOXBUIb. ABTOP OCHOB T€OPii TO-
HKUX JPOTOBUX aHTeH. ABTOp (pyHIaMEHTaIbHOI
i7el Tokamaxa. 1953 cTBOpUB TEOpIrO IHEPIiiHO-
rO CTUCHEHHS TUTa3MH 31 CTPYMOM. 30JI0Ta Mea-
1 O.Ilomnosa.

Amnaroniit Anexcannpos (13.3.1903, Tapa-
ma — 3.2.1994) — sumatHuii ¢izuk, 1935 crBo-
PHUB CTATUCTUYHY TEOPIIO0 MIITHOCTH TBEPAUX TiJ,
onvH 3 GyHIATOPIB PI3UKHU MOTIMEPIB, pO3pOOHUB
Croci0 MpOTUMIHHOTO 3axucTy Kopabmui (Cra-
JiHChKa TipeMmist 1942), aBTOp MPOEKTIB, KOHCTPY-
KTOP 1 OyIIBHUUMIA 1IJI0T HU3KH SIIPOBUX PEAKTO-
piB. Tpuui ['epoit Com.ITpami — 1954, 1960, 1973,
Jlenincpka mpemis 1959, Cramincbki — 1942,
1949, 1951, 1953. 3omoTi menani KypuatoBa
1968, Jlomonocosa 1978, BaBmmoBa 1978. Bce
JKUTTS ITaM’sITaB 1 MIKPETIOBAB CBOE YKPATHChKE
MTOXOJIKEHHS, TOXO/KAIOUH, 30KpeMa y BUIIINBA-
HIII 1 YaCTO 3 BUCOKUM apPTUCTUYHUM XHCTOM CITi-
BAIOYM YKPATHCHKMX HAPOJIHIX ITICEHb, CTABUB Y
JIOMaIHIX ymMoBax “3amopoxis 3a JyHaem” i
Oyckyuye BUKOHYBaB napriro Kapacs.

I[Terpo bop3zsax (16.4.1903, IMumukm —
15.08.2000) — 3HaHUi yKpaiHCBKUN (Pi3UK-EKC-
MIEPUMEHTATOP, aBTOP (pyHITaAMEHTATIBbHUX JTOCITI-
JOKeHBb (DOTOETIEKTPOHHOI 1 BTOPUHHOI €JIEKTPO-
HHOI eMmicii, BiikpuB 1940 sBuima xoMmreHcalii
MIPOBITHOCTH 1 3aMOPOKEHOI (POTOMPOBITHOCTH
HAMIBIIPOBIHUKIB, 3aII0YaTKyBaB OTPUMAHHS
eMicii Tapsiuux eJIeKTPOHIB 1 3CYBY 30BHIIIHIM i
BHYTPIIIHIM €JIEKTPUYHUM TOJIEM a TAKOX aco-
pOLIHHUMH TUTIBKAMU Y€PBOHOI MEXi (POTOETIEKT-
pOHHOI eMmicii 3 HamBIpoBiAHUKIB. Bigkpus 1963
(3 O. Capbeem i1 P. denopoBrueM) eIeKTPOHHY
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eMICIIO 3 JUCIEPIOBAHUX METAJIYHUX OCTpIBIIE-
BUX ITJIIBOK Ta IXHIO EJICKTPOIJTFOMIHECIEHIIIFO.

Onexcannep Jletimyncwkuit (7.12.1903, [par-
i — 14.8.1972) — BugaTHu# (Pi3UK-sSIEPHUK.
3niiichuB 1932 mepiie po3mIeruieHHs sapa JITII0
MITYYHO TTOUIBU/IIIEHUMH TpoTOHaMH (3 BanbTre-
pom, CuHenpHUKOBUM 1 JlaTuiesum), 1936 Briep-
1€ MiATBEPANB Ti103y HEBTPUHA MIPSIHHSIM €Hep-
riit simep BigOoro y Oera-posnani, 1939 nependa-
YUB JIAHIIOTOBY SIIPOBY peaxiiro, 1946 miiimon
i1ei mpo peakTop Ha MIBUIKUX HeBTpoHax. Po3pa-
XyBaB 1 MoOyIyBaB €KCIIEPUMEHTAIIbHI 1 TTPOMHC-
JIOB1 peaKTOPH Ha IMBHJIKUX HEBTpoHaX. JICHIHCH-
ka rpemist 1960, I'epoii ConlIpari 1963.

Amntin Komap (30.1.1904, bepesna KuiBchkoi
0051. — 14.3.1985) BioMuii TOCTIAHUK Y AUTSHITI
($i3UKHN eJTeMEHTapHUX YaCTUHOK 1 aTOMOBOTO
sIpa, BIAKPUB 3MIiHY 3HaKy cTtajioi ['oira y Bro-
PAIKOBYBAaHUX CTOMAx, aBTop rnepiioro B Corosi
oeratpoHa (1946), JlaBpeat CramHChbKOl TipeMii
1951. CrinbHO 3 BekciiepoM CTBOPIOBAB €JIEKTPO-
HHi nomBuaHUKN. Moro nmpamni 50-X pokis 3 goTo-
SUTPOBUX PEAKINN 3’SICyBall MEXaHI3M B3a€MO/Ti-
SIHHSI TaMa-KBaHTIB 3 sJipaMu. ABTOP OPUTIHAIb-
HUX METO/IB €JIEKTPOHHOI Ta HOHHOT MIKPOCKOTIi1
Ha pIBHI aTOMOBHUX PO3MIpiB.

Iepriit 'amon (4.3.1904 — 20.8.1968) pogom 3
Onecu, TOXOIUB 31 CIIABETHOTO KO3AI[bKOTO POJIY
JleGequuiiiB. 1928 poky Ha OCHOBI KBAHTOBOT Me-
XaHIKM TTOSICHUB ajibda-po3Iaj, aBToOp MOJeli
MPSMOKYTHBOI MOTEHISUTHHOI SIMH, 3BIIKU BUHU-
KJIa KOHIICIIS “TYHEJIbHOTO eeKTy”, 3ampoBa-
JIUB YSBIIGHHS IIPO €HEPTeTUYHI piBHI B S/Ipi, aB-
TOp MpaBUJI BiAOOPY B Teopii OeTa-posmany
(1936), aBTOp MOJIETi OOOJTOHKH YEPBOHOTO Tira-
HTa, MojieN “Tapsiuoro Beecity” 3 Teopiero “Tie-
pBiCHOTO BUOYXY”, Tiepen0aunB PellikTOBE MPO-
MEHIOBAHHSI, 3aIIPOIIOHYBAB MEXaHI3M 30PSHOTO
komnaricy. Ilepmmit BUpa3Ho chopMyITIOBAB MPO-
OyieMy 1 3aKJIaB OCHOBHM PO3yMIHHSI TEHETUYHOTO
kony JHK.

Hmvutpo IBanenko (29.7.1904, IMontaBa —
1994), BunaTHuii Qizuk y ramysi ¢i3uku sapa i
eJIEeMEHTAPHHUX YACTUHOK, KBAHTOBOI T€OPil OISt
1 Teopii rpasitaii. Y3aranpHuB piBHaHHS [ipaka
Ha BUIAI0K Ipasitaiii (1929), po3BuHyB Teopito
JIUCKPETHOTO TipocTopy-dacy (1932), aBTop mpo-
TOH-HEBTPOHHOI Mojeli sapa (1932), moka3as
MOXJIMBICTh OOMIHY YaCTMHKAMH 3 MAacCOIO CIIO-
KOO, 3aKJIaB IMIABAJIUHM TEOpil MapHUX EJIEeKT-
pOH-HEBTpUHHUX siapoBux cui (1934), orpumasn
HelmiHiiHe ciHopHe piBHaHHS (1938), 1944 crminb-

14

Ho 3 [Tomepanuykom nepenbayuB CHHXPOTPOHHE
IMPOMEHIOBAHHS 1 1MoJ1aB Horo Teopito (CTaiHCh-
ka mpemist 1950).

Bopuc Jlazapes (6.8.1906, Mupomimis) — Bij-
KpuB HaAIUIMHHY 1utiBKY remito 11 (1938), kBanTO-
Bl OCHMJISII] MArHETHOI CIIPUMHSTINBOCTH Y Oa-
ratbox Metams (1949-51), dasosnii nepexin 2'/,
pony (1963), 3akiaB migBaJIWHU CTBOPEHHS HAJI-
MIPOBITHUX COJICHOIMIB 3 PEKOPAHIUMHI MarHeTHU-
M toJisiMu (1968-73). ABTOp METOU BiTOKPEM-
JeHHs 130TomiB refito (1950), cmoci6 oTpuMaHHs
BHCOKHX THUCKIB 3a rejiifioBux temrepatyp (1939-
44, metona “kpwxkaHoi 6omOu” ). CramiHcbka
npemist 1951, JdepxaBua YPCP 1982.

Antonina Ilpuxotrpko (26.4.1906 —
29.9.1995) — 3HaHUH eKCIIEPUMEHTATOP B JIIJISTH-
11l CIIEKTPOCKOITii MOJIEKYIIpHUX KpucTamiB. Crri-
npHO 3 [.O6peimoBum (1930-41) BcTaHOBMITA THC-
KPETHY CTPYKTYPY HU3bKOTEMIIEPATYPHUX CIIEKT-
piB 0araThboX MOJEKYJISIPHUX KpHCTaNIiB. BusBu-
Jla ¥ mociiauiaa KOJeKTUBHE BOMpAHHS CBiTIA
MOJIEKYJIIpHUMHU Kpuctamamu (1946-48), mo mij-
TBEPJUJIO ICHYBAHHS B HUX €KCUTOHIB. Jloci-
JOKEHHSI KPIOKPUCTAJIB MPU3BEIH 10 BIAKPHUTTS
0i- Ta moJjiekcuToHiB. JIeHIHChKA Tipemis 1966,
Hepxasua YPCP 1977, T'epoii Coullparii.

€sren 3aBolicbkmii (28.9.1907, Morumis-ITo-
Iinbebkuit — 9.10.1976) — BunaTHUi (Di3uk 1 pa-
niodizuk, daxiBenp y ramxysi Qpizuku miaasMu i
aToOMOBOI TexHikH, 1944 BiAKpHUB eIEeKTPOHHUI
rmapamMarHeTHuil pe3oHaHnc (JIeHiHChbKa mpemis
1957), 1947 BinkpuB (epoMarHeTHUN pe30HAHC,
ABTOP METOJy €JIEKTPOHHO-ONTHYHOI XpOHOTpa-
¢ii s HapmBuakux mpoiecis (104 ¢), aBTop i
KOHCTPYKTOP TEpIIOi JIFIOMIHECIIEHTHOI KaMepu
JUIS SIAPOBUX ITPOIECIB, METOJM TOJIIpU3allii
sJiep 3a JonoMororo 3cyBy Jlem0a, 1961 Binkpus
eeKTH aHOMAJbHO BHCOKOTO OTOpY IUIa3MH 3a
BEJIMKUX TYCTUH CTPYMY 1 IMIBUAKOTO TypOyJIeHT-
HOT'O PO3IrpiBy, aBTOP TIMOTE3U MPO KEPOBAHUI
TEPMOSIIPOBUI CHHTE3 3a JOTIOMOTOIO PEeISITUBI-
CTCHKHX EJIGKTPOHHHUX XMyTiB. CTamiHChKa Tpe-
Mis 1949, T'epoit Cour.ITpari 1969.

Jle Jlanmay (22.1.1908 — 1.4.1968) — Bunmat-
HUH TEOPETUK MHUPOKOTO creKTpy. 1930 po3podbus
TEOPI0 MIIMArHETU3MY BUTBHUX €JIEKTPOHIB (JIis-
MarHeTu3M Jlanmay), 1o mosICHUIIO JIiSIMAarHETU3M
MetasiB. 1933 3anpoBauB MOHITTS aHTHU(EpOMa-
THETU3MY SIK 0coOMmMBOi (a3m mareruka. 1935
CTBOPHB TEOPIIO0 TOMEHHOI OYI0BH (pepOMarHeTH-
KiB 1 OTpUMAaB PIBHAHHS pyXy MAarHETHOT'O MOMEH-
Ty (piBHaHHs Jlanmay — Jlipmms). 1936 monas
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KiHETUYHE piBHAHHS IS TJIa3MU 3 KYJIOHOBHM
B3aeMoTisiHHAM. 1935-37 cTBOpUB Teopito dazo-
Bux niepexoxiB Il poxy. 1937 orpumas criiBBigHO-
IIEHHS MK TYCTUHOIO €HEPTeTUYHUX PIBHIB Y SIpi
Ta eHeprieio 30ymkeHHs. 1941 cTBOpuB Teopito
HaamumHHOCTH remito I1. 1956 po3BuHYB Teopito
dhepmi-pimuH. 1957 3anmpornoHyBaB 3aKoH 30epe-
’KEHHsI KOMOIHOBAHOI TAPHOCTH 1 TEOPIIO TBOKOM-
nmoHeHTHOTo HeBTpuHa. HobGeneBa mpemist 1962,
Jlenincebka nipemist 1962, Cramincbka mipemist 1946,
1949, 1953, I'epoit Coullpari 1954.

3enoBi Xpammusuit (1909, JIuciBmi —
3.10.1983, bayun-bpyk, CILA), mo npaumosas y
Cent-Jlyici, mpocitaBUBCs CBOIMHU TTpAIlsIMH 3 KBa-
HTOBOI €JIEKTPOJAMHAMIKN H KBaHTOBOI Teopil
TIOJISI.

Muxkoma boromw6os (21.8.1909 —
13.2.1992) — cminbHO 3 Mukomnowo Kpumoum
(29.11.1879 — 11.5.1955) cTBOpUB METO/ CUMBO-
JIYHOTO PO3B’S3aHHS 33144 MAaTeMaTUIHOI (i3H-
KU Ha OCHOBI ormepalliiHoro uncieHHs ['eBicaii-
Jla, pO3pOOUB TEOPIrO HEJIIHIMHUX KOJIMBAHb, ACH-
MIITOTUYHUX METOJIB IHTEIrpaIlii HelHIHHUX PiB-
HaHb PUKHOMAHITHUX KOJMBHUX IporeciB. 1945
3aIPOTIOHYBAB €papXil0 YaciB penskcallii B cra-
THUCTUYHIA Teopii He0oOOPOTHIX mporueciB, 1946
CTBOPMB METOJY JIAHITIOXKKIB piBHAHb IS (DyHK-
il pO3MOMITY CUCTEM YAaCTHHOK, PO3POOMB Me-
TOMY HAOIMXEHOTO BTOPUHHOTO KBAHTYBAHHS
JUUTSE BUBHAUYEHHS CIIEKTPY eJeMeHTapHux 30y-
JOKEHB CITa0KO HelJlealIbHOT'O BUPOJKEHOTO 003¢-
rasy, o mosiciuiao Haamiuauicts Hell, 1947 no-
IIMPUB METOy KIHETUUHUX (YHKIINA PO3MOALTY
Ha KBaHTOBI cucteMu. CramHchki nipemii 1947 i
1953. ABTOp HOBOTO (POPMYJIIOBAHHS TeOpii S-
MaTpHII y TPEACTABIEHH] B3a€EMO/TiSTHHSI, BCTAHO-
BUB YMOBY MikponpuanHoBocTH (1955), mo Ho-
CUTh WOTO 1M’Sl, CTBOPHB METOJIy PeHOpMaJli3a-
uiitHoi rpymu (1955 cminmsuo 3 . IlupkoBum).
IMonap mepire JOBEICHHS JUCTIEPCIHHUX CITIBBI-
HOIIIEHb y KBAHTOBIH Teopii moirst. 1958 mogas wmi-
KPOCKOTIIYHY TEOPil0 HAAPOBITHOCTHU K TEOPIIO
HAJIMJIMHHOCTHU €JIEKTPOHHOTO ra3y, BIIKPHUB
eeKT HAAIUTMHHOCTH SApOBOI MaTepii. JIeHiHCh-
ka npemis 1958. ABTop 3HAMEHHTOT METO/IN ““KBa-
3ucepennix”. 1963 mobynyBaB TiApoaAMHAMIKY
HaAIIMHHOI piguau. 1965 3 B.CTpyMiHCBKHUM 1
A.TaBxemig3e 3aMpoONOHYBaB TPhOXTPUIIJIETHY
KBapKOBY MOJEJb 1 HOBE KBAHTOBE UMCIIO — KO-
aip. Agiui I'epoit Com.ITpami 1969, 1979, npemis
Jlomonocosa, menani [lmanka 1973, ®pankitina
1974, npewmis INaiinemana .

Onekcannep Hasumos (26.12.1912, EBnarto-
pist — 19.2.1993) — Bigomuii pi3UK-TEOPETHUK,
nomupuB 1948 MOHSITTS eKCUTOHA HA MOJIEKYJIS-
PHI KpUCTAIIM CKJIAJHOI CTPYKTYPH, TOBIB iCHY-
BaHHS “aBUIOBCHKOTO’ PO3IICIUICHHS HEBUPO-
JOUKEHUX MOJICKYJISIPHUX T€PMiB HE3HAYHHUMH MO-
JICKYJIIPHUMHM B3aeMoJlisiHHAMH, 1951 3amposa-
JIMB TTOHSTTS Ae(OPMIBHUX EKCUTOHIB, PO3POOUB
TEOPII0 JOMIIIKOBOTO BOMpPAHHS CBITIIa KPUCTA-
nmamu 1952, 1958 po3BUHYB MO/IeNIb TBEPJOIrO He-
akciiiHoro poraropa (cniipHo 3 [.DiminmoBuMm),
1960 3 O.YabaHOM CTBOPUB MOJIE€NIb KOJIEKTUB-
HUX 30yDKeHb HeakciiiHux saep. [epoit Conllpa-
i 1982, Jlenincbka nipeMist 1966, /lep:xaBHa mipe-
mist YPCP 1969.

Bornan 'matiok (1915, 3animmkn), mpodecop
JpeKcenbChbKOTO YHIBEPCUTETY, BIOMUI aBTOP
MPOEKTIB paKeT MOPCHKOTO Oa3yBaHHS.

Inng Jligmwune (13.1.1917, XapxkiB —
23.10.1982) — BigoMuii TEOPETHK, aBTOP cydac-
HOI eJIeKTpOoHHO1 Teopii meTaiB (1954-65, JIeHin-
cbka mipeMist 1967), po3poOHUB TEOPitO OJHOTO 3
OCHOBHHMX MEXaHI3MIiB TJIACTUYHOI AeopMmariii —
nBiitHnKyBaHHs (1948). [Tepenbauns dazoBwmii me-
pexin 2!/, poxy (1960) i sBue KBaHTOBOT TUQy3ii
1969.

Comomon Ilekap (16.3.1917 — 8.7.1985) —
3aIpOBAJAUB MOHSITTS MOJSIPOHIB 1 PO3BUHYB
1945-49 ixuto Teopito. OOIrpyHTYBaB MeTOTy ede-
KTUBHOI MacH €JIeKTPOHA B KPHUCTA 1 pO3BUHYB
1947-53 teopito MOMIMKOBUX €IEKTPOHHUX
LIEHTPIB 1 3arajbHy TEOpiro GOopMH CMYT AOMIIII-
KOBOT'O BOMpaHHS 1 moMinecteHilii. [Tepenbauns
JIOJTATKOBI CBITJIOBI XBWJII B KpUCTAJIaX B JUJISTHIT
EKCUTOHHOTO BOWpaHHS 1 OOYy/ayBaB IXHIO TEO-
piro 1957. 3anpoBanus 1964 ocobmmBuii Mexa-
HI3M €JIeKTPOH-(OHOHHOTO 3B’A3KY 1 TEOPIFO MijI-
CWIIy yIbTpa3ByKy apeiipom HociiB cTpymy. Ile-
peadaunB caMOCTUMYJIbOBAHY XEMIiTIOMIHECIICH-
THY PEaKxilifo B ra3ax i TeOpito ii BAKOPUCTAHHS B
xeMiuHuX jnazepax. Orpuman 1975 Bupas eHeprii
JIOBUTHHO 3aJIEKHOTO BiJ] UaCy eJIEKTPOMAarHeTHO-
IO MMOJISI B CEPEIOBUII 3 YACTOTHOIO 1 ITPOCTOPO-
BOIO JTUCIIEPCIETO.

I'eopriit Xapmak pogom 3 Bommni (1924), mo
WOTro BiTpaMH HEJIETKOl J0JI 3aHECIIO IIe 30BCIM
MamuMm 10 PpaHiii, 32 BUHAWIEHHS # PO3pOOKY
e(peKTUBHUX 0AraTOIPOTUHKOBUX KaMep-TiuniIb-
HUKIB €JI€MEHTAPHUX YACTUHOK JIICTaB MPEMIIO
HobGens B ramysi ¢izuxu 1992 poky.

Omekciit Cutenko (12.2.1927, Hoei Miuan —
11.02.2002) — BigoMuUif TEOPETHUK, JOCITITHUK JTH-
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(bpakIifHUX IAPOBHX MPOIIECIB 1 PI3UKU TIA3MH.
CrinbHo 3 O.Axiezepom nependaunB nudpaxiiii-
HE pO3IIEIJICHHS AeBTpoHa. 1955 3anmpoBanus Te-
H30D JIEIEKTPUIHOI MPOHUKHOCTH TSI TUTA3MHU Y
MarHeTHIM TOJIi 3 ypaxXyBaHHSM IMPOCTOPOBOI TH-
crnepcii. 1959 nmobyaysaB Teopito muppaxiiifHux
aapoBux mporeciB — metona Curenka (IsBGe-
pa), TEOpiro KBA3UIIPYKHBOTO PO3CISTHHS BUCOKO-
eHepre-THYHUX EJIeKTPOHIB saApaMu. ABTOD Hele-
HIHOT Teopii QIrrokTyaIii i TypOyJIeHTHUX MPO-
1IeCiB y ITa3Mmi.

VYkpaina cbOrofHi nepexxnuBae CKIAIHUN 1 He-
JETKHUI ICTOPUYHUN MOMEHT yTBEPIKCHHS CBOET
JIEP)KaBHOCTH HAa HOBUX €KOHOMIUHHMX, CYCITiIb-
HUX Ta TOJITUYHHUX 3acajax. 3BUYANHO, Mpo-
0JieMH pO3BHUTKY YKpaiHChbKOI HAYKH, PIBHOXK (i-
3UYHHUX JOCHI/KEHb MOTPEeOYIOTh TOKOPIHHUX
3MiH. ['010BHMM € 30epertu mpiopuTeTH Ta 3a-
MoOIrTH pyiHaIii HAyKU B T7100aJIbHOMY MACIII-
Ta6i. Konue moTpiOHO SIKHAWIIBU/IIIE TTPOBECTH
MepeoPieHTAIII0 HAYKOBUX JIOCIIKEHB, TTOB’sI-
3aHUX 3 TOTpedaMU ChOTOJICHHS €EKOHOMIKH, T10-
TpedamMu MiArOTOBH HAYKOBUX KaJpiB. 3a yMOB
€KOHOMIYHOTO CTajy Ta 3MEHIICHHS JIep>KaBHUX
BHUJIATKIB Ha HAYKY CIIiJT HATAAATH TYT CI0BA OJI-
HOTO 3 aMEpPUKAHCBhKHX IMPE3UICHTIB: “Mu nae-
MO T'pOIIli HA HAYKY HE TOMY, IO MU Oarati, Mu
OaraTi ToMy, 110 1aeMo rpoiri Ha HayKy . OTOK,
BiJl piBHS PO3BUTKY (PI3UUHMX JOCIIIKEHb 3aJIe-
KUTDH MOTEHIIISUT Ta MPECTIK Ti€i UM 1HIIOI Iep-
’KaBW y CBITOBOMY CHiBTOBapucTBi. IIpo me ro-
BOPHTB ICTOPIist pO3BUTKY JIOICTBA. | HaMm mpo 11e
He ¢ 3a0yBaTH.
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S. V. Malinovskaya

DISNYHHI, XIMIYHI TA IHWI 9BULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPH

PHYSICAL, CHEMICAL AND OTHER PHENOMENA, AS THE
BASES OF SENSORS

PACS 32.80.Rm; 05.45.+b;
YK 539.142, 539.184

SENSING NEW y- QUANTUM-MUON-NUCLEAR INTERACTION
EFFECTS: DISCHARGE OF METASTABLE NUCLEI DURING
MUON CAPTURE

S. V. Malinovskaya

Odessa National Polytechnical University,
P.O.Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING y-QUANTUM-MUON-NUCLEAR INTERACTION EFFECTS:
DISCHARGE OF METASTABLE NUCLEI DURING MUON CAPTURE

S. V. Malinovskaya

Consistent theoretical scheme developed and used for sensing new y quantum-muon-nuclear
interaction effects, which can be used for creation of the new type sensors in tasks of nuclear
technologies. Estimates of probabilities for discharge of a nucleus with emission of y quantum
and further muon or electron conversion are presented.

Key words: nuclear sensors, sensing new g-quantum-muon-nuclear interaction effects, decay
probabilities, quantum theory.

Pesrome

JETEKTYBAHHS HOBUX E®EKTIB B3AEMO/IIT v-KBAHTIB, MIOOHIB I SIJIEP:
PO3PAAKA METACTABLJIBHUX AJEP B ITPOLIECI 3AXOIIVIEHHA MIOOHA

C. B. Maaunoecvka

IMocnmigoBHA TEOpEeTUYHA CXeMa PO3BMHYTA Ta BUKOPHCTAHA y 3ajadyi IeTEKTYBaHHS HOBUX
e(eKTiB B3a€MO/IIi Y-KBAHTIB, MIOOHIB 1 sJIep, SKi MOXXYTh OYTH BUKOPUCTAHI MPH TTOOYTI0BI HO-
BUX THUITIB CEHCOPIB JIJIS 3a7a4 SIASPHUX TEXHOJIOTIH. BUKOHAaHI OIIIHKM IMOBIPHOCTEH PO3PSIKH
METacTaOUILHOTO Siipa 3 BUIIPOMIHIOBAHHSM Y-KBAaHTa Ta MOAAJIBIIO MIOOHHOIO 1 €JIEKTPO-
HHOIO KOHBEPCIEH0.

KurouoBi ci1oBa: syiepHi ceHCOpH, IeTEKTYBaHHS HOBUX €(EKTiB B3a€MO/Ii1 g-KBAHTIB, MIOOHIB
1 simep, IMOBIPHICTI PO3Maay, KBAHTOBA TEOPisl.
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Pe3rome

JETEKTUPOBAHUE HOBBIX D®®EKTOB B3AUMO/IENCTBUA v-KBAHTOB,
MIOOHOB U AAEP: PASPAAKA METACTABMIbHBIX A/IEP
B ITPOLIECCE 3AXBATA MIOOHA

C. B. Manunoeckasn

ITocnemoBaTenbHas TEOPETUUYECKAS CXEMa Pa3BHUTA M HUCIIOJIB30BAHA B 3aJade NETEKTUPOBA-
HUS HOBBIX 3(Q(PEKTOB B3aUMOJICHCTBUS Y-KBAHTOB, MIOOHOB H SJIEP, KOTOPBIE MOTYT OBITH UC-
ITOJIb30BAHBI IIPX CO3JAHUN HOBBIX TUIIOB CEHCOPOB JUIS 3a/1a4 SIAEPHBIX TEXHOJIOTUI. BeImoHe-
HBI OLICHKU BEPOSITHOCTEN pa3psiIKU METACTAOMIIBHOTO sI/Ipa ¢ U3JTyUYEHUEM Y-KBAHTA U TaIbHEN-
el MIOOHHOM M 3JIEKTPOHHOW KOHBEPCHEN.

KroueBbie ciioBa: AACPHBIC CCHCOPLBI, ACTCKTUPOBAHNC HOBBIX B(I)Q)GKTOB B3aMOJIEHCTBUS g-
KBAHTOB, MIOOHOB U A1€P, BEPOATHOCTH paciiaga, KBaAaHTOBAsS TCOPHUA.
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NMPOEKTYBAHHA | MATEMATWYHE MOAE/NIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

PACS: 34.50Rk, 31.70Hq, 95.55Sh
YK 541.27, 584.96

SENSING A DYNAMICS OF THE LASER FIELD ROTATIONAL
EXCITATION FOR MOLECULES AND POSSIBLE USING IN LASER
PHOTOIONIZATION CLEANING SEMICONDUCTOR SURFACES

1. M. Shpinareva

Odessa National Polytechnical University, P.O.Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING A DYNAMICS OF THE LASER FIELD ROTATIONAL EXCITATION FOR
MOLECULES AND POSSIBLE USING IN LASER PHOTOIONIZATION CLEANING
SEMICONDUCTOR SURFACES

1. M. Shpinareva

Within the optimal governing theory a problem of sensing rotational excitation, photo ioniza-
tion and dissociation for molecules in a laser field is studied. A new multi-level optimized model
for definition of the optimal form of laser pulse to reach the maximal effectiveness of laser action
in process of selective molecule excitation and ionization is used in calculation the parameters of
the optimal excitation for molecule HBr. The dependence (number of particles) of functional of
the quality on the rotational energy and wave length of laser radiation is calculated.

Key words: sensing rotational excitation, molecules in a laser field.

Pesrome

JETEKTYBAHHSA JIUHAMIKU POTALIIMHOTO 3BYI)KEHHSI MOJIEKYJI Y TTOJII
JABEPHOI'O BUTTPOMIHIOBAHHSA TA MOXKJ/INBE BUKOPUCTAHHSA Y JIASEPHO-
®OTOIOHIBALIIMHOMY METO/II OYUILIEHHS HABIBITPOBIJHUKOBUX MATEPIAJIIB

1. M. IlIninapesa

PosrisiHyTo 1po0iemMy IeTeKTYyBaHHS JUHAMIKHM POTAIIMHOTO 30YKEHHS, 10H13aIlil Ta T1CO-
miarii MOJICKYJT y TOJIi JIa3€pHOTO BUITPOMIHIOBAHHS y MeXaX TeOopil ONTUMAaIbHOTO KEPyBaHHS.
Hoga OaratopiBHeBa onTHMIi3aliliHa MOACIb BU3HAUECHHS ONITHMAILHOI (POPMH J1a3epHOTO 1M-
MyJIbCY JIUTSL IOCATHEHHSI MaKCUMaJTbHOT e()eKTHBHOCTI JIa3€PHOI [Tii y MPOIIECi CEJICKTUBHOTO 30Y-
JUKCHHSI Ta 10HI3aI1i1 MOJICKYJT BAKOPHUCTAaHA Y PO3PaXyHKY MapaMeTpiB ONTHUMaTIbHOTO 30y KEH-
Hs MoJieKyJ HBr. Po3paxoBaHO 3aj1eKHICTh PYHKITIOHATY SKOCTI ( YMCI0 YaCTHHOK) BiJl BEJIMYH-
HM POTAlIHOI eHeprii Ta JOBKUHU XBHIII JIA3€PHOTO BUIIPOMIHIOBAHHS.

KurouoBi ciioBa: IeTeKTyBaHHS pOTALIMHOTO 30y/DKEHHS, MOJICKYJIH Y JIA3¢PHOMY TTOJIi
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I. M. Shpinareva

Pe3rome

JAETEKTUPOBAHUME IMHAMMKU BPAIIATE/IBHOI'O BO3BY X KAEHWSA MOJIEKYJI
B ITOJIE JIABEPHOI'O U3JIYUEHUSA 1 BO3MOKHOE UCITOJIb30OBAHUE
B JIABEPHO-@OTONOHMU3ALIMOHHOM METOJAE OYNCTKHA
NOJYINTPOBOJHUKOBBIX MATEPHUAJIOB

U. M. lInunapesa

PaccmoTtpena nmpobieMa 1eTeKTUpOBHAUS JUHAMHUKY BpPAIIaTeIbHOTO BO3OYKIECHUS, NOHU-
3alMM U JUCCOIMAMUI MOJIEKYJI B IOJI€ JIA3€PHOr0 U3IIYyeHHUsl B PaMKax TEOPUH ONTUMAIIbHOTO
ynpasieHusi. HoBas MHOTOypOBHEBasi ONITUMHU3AIMOHHAS MOJIETb OIPEISIIEHNsT ONTUMAIBHOM
(hOPMBI JTa3epHOTO UMITYJIbCA VIS TOCTHIKEHHSI MAKCUMATbHON 2(PPEKTUBHOCTH JIA3€PHOTO BO3-
JEHCTBUS B IPOLIECCE CEJIEKTUBHOIO BO30YKACHHS M MOHM3ALIMK MOJIEKYJI UCIIOJIb30BaHA B pac-
YeTe MapamMeTpoB ONTUMAIBHOT'O BpalllaTeIbHOTO BO30Yy K aeHust MoJiekyll HBr. Paccunrana 3a-
BHCUMOCTH (DYHKIIMOHAJIa Ka4ecTBa (YMCIO YACTHUIl) OT BEIMYMHBI BpPAIATEIbHONW SHEPTUU U
JUTMHBI BOJIHBI JIA3€PHOTO U3JTyUYEHUS.

KroueBbie ciioBa: ACTCKTUPOBAHHNEC BpAalllaTCIILHOT O B036y)KI[CHI/I$[, MOJICKYIJIBI B ITOJIC JIa3€p-
HOTI'O U3JTYyUCHUS.



A. V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova, G. P. Prepelitsa and I. A. Tsenenko

PACS 64.60.A+82.70.R
YK 530.182, 510.42

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL
CITY’S ATMOSPHERE: MYCROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova,
G. P. Prepelitsa and 1. A. Tsenenko

Institute of Applied mathematics OSEU, P.O.Box 108, Odessa-9, 65009, Ukraine
E-mail: glushkov@paco.net

Abstract

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL CITY’S
ATMOSPHERE: MYCROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova, G. P. Prepelitsa and I. A. Tsenenko

It is carried out the mycros computer data processing technology for sensing the air pollution
field structure in the industrial city’s atmosphere, based on the using empirical data and the joint
multifractal and wavelet analysis PC programs complex “GeoMath”. The correct data about
dusty air pollution field structure in the Odessa’s atmosphere and their detailed analysis are pre-
sented.

Key words: mycros computer technology “GeoMath”, correlation dimension method, sensing
the air pollution field structure.

Pesrome

JETEKTYBAHHS CTPYKTYPU I1OJIS1 BABPYJTHEHHS ITOBITPA Y ATMOC®EPI
IMPOMUACJIOBOI'O MICTA: MIKPOC TEXHOJIOI'TA “GEOMATH”

O. B. I'nywikos, B. M. Xoxnos, 0. A. Byusxoesa, I'. I1. Ilpenenuua, 1. O. Ilenenxo

Po3po061eHO MIKpOC TEXHOJIOTF0 OOPOOKHU JaHHMX 1 IETEKTYBAHHS CTPYKTYPH I10JIS 3a0pya-
HEHHS ITOBITPs B aTMochepi MPOMHCIIOBOTO MiCTa, sika 0a3yeThcs HA BUKOPHUCTAHHI JAHHUX €M-
MipigHUX criocTepekenb 1 1K xoMImekcy mporpaM MylibTippaKkTajJbHOIO Ta BEHBIIET aHAII3y
“GeoMath”. HaBeaeni HaaiiiHI JaHi 110 aepo30JIbHOMY Iy B aTMocdepi M.Ofeca ta ix JToKia-
JTHUM aHai3.

Kumrouogi cioBa: mikpoc texHooris “GeoMath”, MeToa KOpelsIiifHOT pO3MIPHOCTI, ACTCK-
TYBaHHSI CTPYKTYPH T10JIs 3a0pyAHEHHS MOBITPS.

© V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova,
P.
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Pe3rome

JETEKTUPOBAHUME CTPYKTVYPBI I1OJIS BAT'PSI3BHEHUA BO3YXA B ATMOC®EPE
IMPOMBIILIVIEHHOI'O 'OPOJA: MUKPOC TEXHOJIOTUS “GEOMATH”

A. B. I'nywxos, B. H. Xoxnos, IO. Al. Bynskoea, I. I1. IIpenenuua, U. A. I]lenenxo

Pa3zpaborana MuUKpOC TeXHOIOTUsI OOPAOOTKU JAHHBIX U IETEKTUPOBAHUS CTPYKTYPHI OIS
3arpsA3HEHUs BO3AyXa B aTMocdepe MPOMBIIUIEHHOTO ropojia, 0a3upyronascss Ha HCIoJIb30Ba-
HUU JTaHHBIX MU pUUECKUX HaOmoaeHnii n [TK komruiekce mporpamMm MyiabTU(PPAKTATBHOTO U
BoriBreT aHanu3a “GeoMath”. [IpencraBieHbl HaleKHBIE TaHHBIE TIO A9PO30JbHBIM B3BECSIM B
atMocdepe r.Ofeccsl ¥ UX J1eTaIbHbIA aHAIN3.

KumoueBble ciioBa: Mukpoc TexHojorus “GeoMath”, MeTo1 KOpPEISIIMOHHON pa3MepHOCTH,
JETCKTUPOBAHUE CTPYKTYPBI IMOJIS 3arPSA3HEHUS BO3/TyXa.



1O. T'. JloGpoBombckmit

YK 537.312.5, 621.383.52

®OTO N0/, YCTONYUBBIN K POHOBOMY OCBELIEHUIO

FO. I'. /loopoeonvckuit

Hayuno npousBojcTBeHHas ¢upma “TeHzop”
58013, r. UepHosupsl, yi. KpacHoapmeiickas, 226, t/¢ (0372) 575052
e-mail: chtenz@chv.ukrpack.net

Pe3rome
®OTOINO/I, YCTONYMBBII K ®POHOBOMY OCBEIEHUIO
1O. I. Jlooposonvckuii

IIpuBeneHbI pe3yIbTAThI pa3pabOTKU KOHCTPYKIIUM KPEMHUEBOTO (POTOANOAA, YCTOMUMBOTO
K (GOHOBOMY M3ITyUYEHUIO ONTHYECKOTO auarnaszona. [lokazaHo, 4TO MpW ONTUMH3AIUNA KOHCT-
PYKTHBHBIX 3JIEMEHTOB KpHUCTaJia (poToaMO0 2 BO3MOKHO YCTPAHUTH aKTUBHOE BIUsIHUE (OHO-
BOM 3aCBETKH ONTHYECKOTO M3IYYEHUS C JIMHOU BOJHBI MEHbIIIE paboUeil Ha BETUIUHY T10JIe3-
HOTO CHUTHAJIA.

KuroueBsie cioBa: doTonnos, KpeMHH, ONTHYECKOE U3ITyYeHHe, (POHOBOE M3TyUeHHE, KOH-
CTPYKLIHS, P-N MEPEXO/l, YyBCTBUTEIBHOCTbD.

Pe3iome
®OTOJ10/1, CTIMKUI 1O ®OHOBOI'O OCBITJIEHHSA
IO. I'. Jlooposonvcokuii

IIpuBeneHi pe3yIbTaTH PO3POOKU KOHCTPYKIII KpeMHieBOTO (hOTOAI0AA, CTIHKOTO 10 (hOHO-
BOT'O BUIIPOMIHIOBAHHS ONITUYHOTO jiana3oHy. [TokazaHo, 1110 TIpH ONTUMI3allii KOHCTPYKTUB-
HUX €JIEMEHTIB KpHcTary (GOTOIi0/1a MOXKIUBO YCYHYTH aKTUBHUIA BIUTMB (DOHOBOTO 3aCBITJICH-
HsI ONITUYHOTO BUIIPOMIHIOBAHHS 3 JIOBXKMHOKO XBUJII MeHIIIe poOOYOi Ha BEJTMYMHY KOPUCHOTO
CUTHAITY.

Kurouosi ciioBa: @oTomio 1, KpeMHil, ONTUYHE BUIIPOMIHIOBaHHS, (POHOBE BUITPOMIHIOBAHHS,
KOHCTPYKIIisl, p-N TIEPEXiJI, YyTIUBICTh.

Abstract
PHOTODIODE STEADY TO BACKGROUND ILLUMINATION
Yu. G. Dobrovolskiy

The results of development of construction of silicon photodiode steady to the background
radiation of optical range are resulted. It is shown, that during optimization of structural ele-
ments of crystal of photodiode it is possible to remove the active influencing of background
luminosity of optical radiation with a wave-length less working on the size of useful signal.

Keywords: Photodiode, silicon, optical radiation, background radiation, construction, p-n
transition, sensitiveness.

© 10. I'. JobpoBoubckuii, 2005 33



Sensor Electronics and Microsystem Technologies. 4/2005

PACS: 78.60. Y; 07.57. K; 29.40; 33.50
VJIK 621.37

OIITUKO-EJIEKTPOHHA CUCTEMA CEJIEKTUBHOI'O
JUCTAHLIIMHOI'O BUABJIEHHSA J1KEPEJI
o -BUTIOMIHIOBAHHSA

C. M. bauwenko

IacTuryt ¢isuku HanionanpHoi Axkanemii Hayk Ykpainu,
npocrekT Hayku 46, Kuis, Ykpaina, 03039. Ten.: 044 525 14 82,
E-mail: baschenk@iop.kiev.ua

AHoTauisn

OITUKO-EJEKTPOHHA CUCTEMA CEJEKTUBHOI'O JUCTAHUINHOTO
BUSIBJIEHHSA JUKEPEJ o-BUTIOMIHIOBAHHSA

C. M. Bawenxo

B po6oTi nmpoaHanizoBaHo (Gi3uyHI 3acagu CTBOPEHHS Ta IPEACTaBIICHI Pe3yIbTaTH PO3P00-
KM Ta BUIIPOOYBAHHS MAaKETy ONTHKO-CJIEKTPOHHOI MPUIOMHOI CUCTEMH, sIKa Jajia MOKJIUBICTh
B 3aTEMHEHOMY TTPUMIIIICHHI CEJIEKTUBHO BUSIBUTHU JDKEPEIIO alib(a-BUITPOMIHIOBAHHS aKTUBHIC-
110 1 MKi, po3TamoBane mopyd 3 JKepejioM raMa-BUIIPOMIHIOBAHHS aKTUBHICTIO 5 MKi, 3 Bif-
crani no 10 meTpiB. Yac peectpalii jpkepena ajabda-BUIPOMIHIOBAHHS CTAHOBUB CEKYHIU.
B po6oTi IpONIOHYETHCH 1 CITOCIO BAOCKOHAJICHHS TAKOI CUCTEMU, SIKUI 3a0€3IIeUUTh 10IaTKOBY
MOJKIIMBICTB Bizyauizalii Jkepell aabga-BUIIPOMIHIOBAHHS.

KurouoBi ciioBa: anbda-BUTPOMIHIOBAHHS, PaAIOTIOMIHECIIEHITiS, TUCTAHIIIIHE BUSBJICHHS.

Abstract

OPTICO-ELECTRONIC SYSTEM FOR ALPHA-PARTICLE SOURCES
SELECTIVE REMOTE SENSING

S. M. Baschenko

The physical basis for creation of optico-electronic system for selective remote sensing of al-
pha-particle sources is considered. The result of this system design and testing is presented. The
system was proven to be able to detect an alpha-particle source (1 mKi) from a distance of 10 m
in the presence of a gamma-source (5 mKi) and in dark room. Detecting time is a few seconds.
The method for system improoving intended to alpha-sources visualization has also been ex-
plored.

Keywords: alpha-irradiation, radioluminescence, remote sensing.
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C. M. bamtenko

AHHOTALUA

OIITUKO-2JIEKTPOHHAS CUCTEMA CEJIEKTUBHOI'O IUCTAHLIMOHHOI O
JETEKTUPOBAHUA NCTOYHUKOB AJIb®A-U3ITYUEHUS

C. H. bawenko

B pabote mpoananu3upoBaHbl (PU3NIEKCHE OCHOBBI CO3aHUS M MIPEICTABICHBI PE3yIbTATHI
pa3paboTKU ¥ UCIBITAHUI MaKeTa ONTUKO-3JIEKTPOHHON CUCTEMbI, KOTOPBINA TPOAEMOHCTPUPO-
BaJI BOBMOYKHOCTH B 3aTEMHEHHOM ITOMEIICHIH OOHAPYKUTh UCTOYHUK anb(ha-u3IIydeHus ak-
TUBHOCThIO 1 MKH, pacnonoxeHHbI PSAOM C UCTOUHMKOM raMMa-u3J1y4eHUs] aKTUBHOCTBIO
5 MKu, ¢ paccrosaust 10 meTpoB. Bpems perucrpannm ucTouyHNKA anbha-u3IydeHnus COCTaBUIIO
eanHuULIbI ceKyH 1. B padoTe Takke npeaaraercs croco0 yCOBEPIIEHCTBOBAHUS TAKOW CUCTEMBI,
KOTOPBIN 00ECIIEUNT TOTTOTHUTEIHHYIO BOBMOKHOCTh BU3YyaTN3aI[MN UCTOYHUKOB aTb(ha-nu3Iy-
YEHUS.

KiroueBnle ciioBa: anb(ba-mnyqe}me, PagUuOIIOMUHECHCHI NS, JTUCTAHIUOHHOC ACTCKTHUPO-
BaHHC.
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SENSING THE DE FONTENAU-AUX-ROSES TOKAMAK PLASMA
PARAMETERS BY MEANS X-RAY THEORETICAL SPECTROSCOPY
METHOD: NEW ADVANCED SCHEME

E. P. Gurnitskaya

Oddesa National Polytechnical University, P.O.Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING THE DE FONTENAU-AUX-ROSES TOKAMAK PLASMA PARAMETERS BY MEANS
X-RAY THEORETICAL SPECTROSCOPY METHOD: NEW ADVANCED SCHEME

E. P. Gurnitskaya

A new advanved high-accuracy theoretical spectroscopy scheme is developed and used for
sensing and diagnostics the de Fontenau-aux-Roses tokamak (TFR) plasma parameters. New
numerical results on sensing the tokamak plasma parameters (electron temperature etc.) and
wavelengths of satellite spectrum for the He-like ions from Ar, Sc, V are presented and are in a
excellent agreement with the TFR measurements data.

Key words: sensing tokamak plasma, high-accuracy spectroscopy scheme.

Pesrome

JETEKTYBAHHS ITAPAMETPIB IIA3MU TOKAMAKA DE FONTENAU-AUX-ROSES
HA OCHOBI TEOPETUYHOI'O METO/1Y PEHTTEHIBCbKOI CITEKTPOCKOIIIT: HOBA CXEMA

E. Il. I'ypnuyvka

HoBa BHCOKOTOUYHA TEOPETHYHA CXeMa PEHTTEHIBCHKOI CIIEKTPOCKOTIII BUKOpUCTaHA Yy 3a1a4i
JIETeKTYBaHHS 1 IIarHOCTUKY ITapaMeTpiB I1a3Mu TokaMmaka de Fontenau-aux-Roses (TFR). Ha-
BeJICHI HOBI JIaHI MapaMeTpiB INIa3MH TOKaMaKa Ta JIOBKHH XBUIIb IICPEXOIIB y CATCIIITHUX CIIEKT-
pax He-nomiOHux ioHiB Ar,Sc,V 5Kl 3HaXOISIThCs y 100piit 3roxdi 3 fannmu TFR BuMiproBaHs.

Krouosi ciioBa: JACTCKTYBAaHHS IJIa3MHU TOKaMaKa, BUCOKOTOYHA CHCKTpOCKOHiLIHa cxema.

Pesrome

JETEKTUPOBAHUME ITAPAMETPOB IIJIA3MbI TOKAMAKA DE FONTENAU-AUX-ROSES
HA OCHOBE TEOPETUYECKOI'O METOJA PEHTTEHOBCKOI CIIEKTPOCKOITUU:
HOBAS CXEMA

E. II. I'ypnuykasn

HoBas BEICOKOTOUHAS TEOPETUUECKAS CXEMA PEHTTEHOBCKOM CITIEKTPOCKOIMHU HUCITOIb30BA-Ha
B 3aJlaue JICTEKTUPOBAHMS M JUATHOCTUKH TapaMeTpoB Iuta3Mmbl Tokamaka de Fontenau-aux-
Roses (TFR). IlpuBeaensl HOBbIE JaHHBIE [TAPAMETPOB IJIa3MBbl, JJIMH BOJIH MIEPEXOJ0B B caTell-
JTUT-HBIX cnekTpax He-momoO6HbIX noHOB Ar,Sc,V, KOTOpbIEe HAXOIATCS B XOPOIIEM COTJIACUHU C
nanHbiMu TFR u3mepenuit.

KroueBbie ciioBa: ACTCKTUPOBAHUC IIJIa3MbI TOKaMaKa, BBICOKOTOYHAA CIICKTPOCKOIINYCCKAsA
cxema.
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JOCIIKEHHA BIVIMBY KOHCTPYKTUBHUX JE®EKTIB
HA BJJACTUBOCTI KPEMHIEBUX ®OTOEJIEKTPNYHUX
ITEPETBOPIOBAYIB

. B. JIykomcokuir’, C. B. JIenkoé’, A. 1. Jlenix’,
B. A. Mokpuuvkuir’, C. B. Monakog'

'BAT “KBsazap”, M. Kuis
[.1.1., mpod., BIKHY KHY, m. Kuis
3A.1.1., mpod., OHY im. I.I. Meunnkona, M. Oneca
4N.1.1., mpod., OHITY, m. Oneca

AHoTauis

JOCIII?KEHHA BIINTMBY KOHCTPYKTUBHUX JE®EKTIB HA BTACTUBOCTI
KPEMHIEBUX ®POTOEJEKTPUYHUX ITEPETBOPIOBAYIB

. B. JIykomcokuii, C. B. Jlenxos, A. I. Jlenix, B. A. Mokpuuybkuii, C. B. Monaxog

HageneHo pe3yinbTaTH TOCTIKEHh KOHCTPYKTUBHUX IEPEKTIB KpEeMHIEBUX (POTOETCKTpUY-
HUX MIEPETBOPIOBAYIB METOIOM PACTPOBOI €IIEKTPOHHOT MIKPOCKOITii. PO3riIsHyTa Mo1e/b BILIH-
BY ITapaMeTpPIB TEXHOJOTIYHOTO Ipollecy (hOPMYBaHHS aHTHUBIIOMBAIOYOI0 ITOKPUTTS Ha iHDOP-
MaTHUBHI IapaMeTpHU SIKOCTI Ta HaAIMHOCTI KpeMHI€EBUX (hOTOCICKTPUUYHHUX IIEPETBOPIOBAYIB.
OTpuMaHHI pe3yJIbTaTH MOXYTh OYTH BUKOPUCTaHI IIPU PO3POOIIl YA YIOCKOHAJICHHI TEXHOJIO-
rii BUpOOHUIITBA KPEMHIEBHX (POTOMEPETBOPIOBAYIB [IJIsI ITIABUIIICHHS 1X SIKOCTI 1 HAIIIHOCTI.

KurouoBi ciioBa: kpeMHi€Bi POTOETIEKTPHUUHI IEPETBOPIOBAYl, HATIHHICTD, Ne()EeKTH, paCTPOBA
EIICKTPOHHA MIKPOCKOITiSl, aHTUBIIOUBAIOYE TTIOKPHUTTSI

AHHOTAILUA

UCCJIEJOBAHUE BJIUAHUA KOHCTPYKTUBHBIX JE®EKTOB HA CBOVICTBA
KPEMHEBBIX ®OTORJEKTPUYECKUX ITPEOBPA3OBATEJIEN

. B. JIykomckuii, C. B. Jlenkos, A. U. Jlenux, B. A. Moxkpuuxuii, C. B. Monakoe

IIpencraBrieHsl pe3yIbTAaThl UCCIEIOBAHUN KOHCTPYKTUBHBIX J1e(DEKTOB KPEMHUEBBIX (POTO-
ANEKTPUUECKUX MTPeoOpa3oBaTesieii METOIOM PACTPOBOM AIEKTPOHHON MUKpocKkormu. PaccmoTt-
peHa MOJIeTb BIMSTHUS MAPaMETPOB TEXHOJIOTHUYECKOT0 TIpoliecca (GOPMUPOBAHUS aHTUOTPAKA-
IOIIIET0 MOKPBITHS HA HH(QOPMATUBHBIE ITApaAMETPhI KAYECTBA U HAJIEXKHOCTH KPEMHHEBBIX (POTO-
INEKTPUIECKUX ITpeodpazoBaTeneil. [lomydeHHbIe pe3yIbTaThl MOTYT OBITH MCIIOJIH30BAHBI TTPH
pa3paboTKe UK YCOBEPIIIEHCTBOBAHUHU TEXHOJOTUU ITPOU3BO/ICTBA KPEMHHUEBBIX (hoTOopeobdpa-
30BaTelIe JIJIs MOBBIIICHUS UX Ka4ecTBA M HAJIS)KHOCTH.

KiroueBble ci10Ba: KpeMHUEBbIE POTOIEKTPUUECKHIE ITPE0OPA30BATEIH, HATEKHOCTD, 1edeK-
TBI, PACTPOBAs IIEKTPOHHAS MUKPOCKOIIUSI, AaHTHOTPAXKAOIIEE TTOKPHITHE

© [. B. Jlykomcekuid, C. B. Jlenkos, 4. 1. Jlenix, B. A. Mokpunbkunii, C. B. Monaxkos, 2005 47
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Summary

INVESTIGATION OF INFLUENCING OF DESIGN DEFECTS
ON PROPERTIES OF SILICON SOLAR CELLS

D. V. Lukomskyy, S. V. Lenkov, Ya. 1. Lepikh, V. A. Mokrizki, S. V. Monakov

The results of investigation of silicon solar cell defects design through a method of scanning
electron microscopy is described. The model of influencing of antyreflective coating process pa-
rameters on informative parameters of silicon solar cell quality and reliability is reviewed. The
obtained results can be utilised at development or refinement of silicon solar cell production
technology for increase of their quality and reliability.

Keywords: silicon solar cells, reliability, defects, scanning electron microscopy, antyreflective
coating.
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BUITPOBYBAHHSA MAKETY JATUUKA TUCKY
3 IIHEBMOMEXAHIYHUM PE3OHATOPOM

M. I'. Yepnsak, O. M. bounoapenko, I'. O. Ckpunkoscokuii, B. K. J/lonywenko

HanionanpHuii TeXHIYHUE yHIBepcuTeT YKpainu “KuiBChbKUM MOJIITEXHIYHUN IHCTUTYT ,
M.Kuis, nip.Ilepemoru, 37, T 380(044)4549667, dhaxc 380(044)2417622,
E-mail: sashbond@ukr.net

AHoTauis

BUITPOBYBAHHA MAKETY JATUUKA TUCKY
3ITHEBMOMEXAHIYHUM PE3OHATOPOM

M. I'. YUepnsax, O. M. bounoapenxo, I'. O. Cxkpunkoscokuii, B. K. Jlonywenko

PO3rsiHyTO KOHCTPYKIIiFO, TPUHIIUITN TOOYIOBH 1 pe3yIbTaTH BUIIPOOYBAaHb MaKeTy JaT4H-
Ka THCKY 3 THEBMOMEXaHIYHIUM Pe30HAaTOPOM. Pe3ybTaTu moka3aiu MOKIMBOCTI BUMIPIOBaHHS
MaKEeTOM THCKY 3 BUKOPHCTaHHSM JIeMITpipyBaHHs 1 MPYKHOCTI Ta3y, OCHOBHA IIPUBE/ICHA MTOXH-
Oka sixux He nepeBuryBatume 0,1%. Po301KHICTh OTpUMaHKMX €KCIIEPUMEHTAIBHO Ta aHATITHY-
HO KoedillieHTIB 1 XapaKTepUCTUK ckiiana MeHie 20%, 1110 maTBepIKye po3pobIiieHy aBTOpaMu
TEOPIto MOOYIOBH TATUUKIB TUCKY 3 THEBMOMEXaHIYHUM PE30HATOPOM.

KurouoBi cjioBa: JaTuMK TUCKY, THEBMOMEXaHIYHUM PE30HATOP, Pe3yJbTaTH BUIIPOOYBAaHb
MAaKeTy.

Summary

THE BREADBOARD TESTS OF PRESSURE SENSOR
WITH A PNEUMOMECHANICAL RESONATOR

M. G. Chernyak, O. M. Bondarenko, G. O. Skripkovsky, V. K. Lopushenko

The design, building principles and trial results of the breadboarding for pressure sensor with
a pneumomechanical resonator are described. The results are showed possibility to pressure
measuring by a gas damping and stiffness with 0,1% errors. Experimental constants and per-
formance are differed from analytical less than 20%. This is confirm theory of the pneumome-
chanical pressure sensor building.

Keywords: pressure sensor, pneumomechanical resonator, the results of breadboard tests.

© M. T. Yepnsik, O. M. bBonaapenko, I'. O. Ckpunkoscbkuii, B. K. Jlonymenko, 2005 55
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AHHOTAILUA
UCIIBITAHUSA JATUUKA JABJEHUSA C TIHEBMOMEXAHNUYECKHWUM PE3OHATOPOM
H. I. Yepnsax, A. H. bonoapenxko, I'. A. Ckpunkoseckuii, B. K. Jlonywenko

PaccMoTpena KOHCTPYKIHS, TPUHIUIIBI TOCTPOCHUS M PE3YIbTAThI UCIBITAHUI MaKeTa /1aT-
YUKa JIaBJIEHUS] C THEBMOMEXAHUUYECKUM Pe30HATOpOM. Pe3yibTaThl moka3ain BO3MOKHOCTH
M3MEpEeHUs IaBJICHHS C UCIIOIb30BaHUEM JIEMII(UPOBAHUS U YIIPYTOCTU T'a3a C OCHOBHOM MpUBe-
JIEHHOM MorpenHocThIo MeHbIei 0,1%. OTKIOHEHNE TTOJTyYeHHBIX IKCIEPUMEHTAITBHO KO3 du-
IINEHTOB U XapaKTEPUCTUK OT aHATUTUIECKUX cocTaBuiio MeHee 20%, 4To MoATBEPKIaeT pa3pa-
0OTaHHYIO aBTOPAMM TEOPUIO TTOCTPOEHUS JATUUKOB JABJICHHUS C THEBMOMEXaHUUECKUM PE30-
HAaTOPOM.

KuaroueBble cjioBa: 1aTUMK JTaBJICHUS, THEBMOMEXAaHUUECKUN PE30HATOP, Pe3yIbTAThl UCIIbI-
TaHUI MakeTa.



C. B. Jlenkos, I1. A. CaBkos, B. A. Mokpunkuii, C. B. l'axosuu, H. H. 3axpa6oB

VJIK 681.518.5

METOAUKA U CPEACTBA KOHTPOJISA TEXHUYECKOI'O
COCTOSAHUSA HUPPOBBIX ITPUBOPOB, COAEPXKALIINX
JJIEMEHTBI C OBPATHBIMUA CBA3AMU

C. B. Jlenuxos, Il. A. Cagkos, B. A. Mokpuuxuii,
C. B. I'axoeuu, H. H. 3axpabos

Boennprit uHcTUTYT KHEBCKOT0O HAllMOHAIBHOTO YHUBepcuTeTa UM. Tapaca [lleBueHko,
np. akana. I'mymkosa, 2, r. Kues, 03680, Texn.: (38044) 2597037

AHHOTALUA

METOJUKA U CPEACTBA KOHTPOJIA TEXHUYECKOI'O COCTOAHUA HN®POBBIX
IMPUBOPOB, COAEPKAIIX DJIEMEHTBI C OBPATHBIMHW CBA3AMU

C. B. Jlenkos, I1. A. Caskos, B. A. Moxpuuxuii, C. B. I'axoeuu, H. H. 3axpab6os

MeToanKa MO3BOJISET ABTOMATU3UPOBATE IPOLUECCC KOHTPOJISA TEXHUYCCKOTO COCTOSAHUHSA
LII/I(I)pOBBIX HpI/I60pOB C MCHOJIb30BaHUEM 0a3bl JAaHHBIX THIIOBBIX JIOTMYCCKHUX JJICMCHTOB U
(by'HKI_II/IOHaJ'IBHLIX Y3J0B. 210 Aa€T BO3MOXHOCTb CYHIECCTBECHHO COKPATUTH BPEMS KOHTPOJIA
IIOA03PEBACMBIX B HCUCIIPABHOCTHU HH(prBBIX HpI/I60pOB, IMOCTPOCHHBIX 11O MUKPOCUCTEMHBIM
TCXHOJIOTUAM, 3a CUCT MOCTPOCHUSA ACTCPMUHHUPOBAHHBIX TECTOBBIX MOCIeN0BaTEIbHOCTEN U
O6Hapy}KI/ITb OTKa3bl 3JICMCHTOB, OXBAYCHHBIX O6paTHLIMI/I CBA3sSIMMU.

KuroueBbie ciioBa: crucreMa TEXHUYECKOTO TMATHOCTUPOBAHMS, KOHTPOIIb TEXHUYECKOI'O CO-
CTOSIHUS, MOAU(DUIIMPOBAHHBIN D-aIropuT™M, MaTeMaTUUYeCKnii anmapat cereid [letpu, mudpo-
BOI puOOp, 371€MEHThI C OOPATHBIMU CBSI3SIMU.

AHoTanis

METOJUKA TA 3ACOBUM KOHTPOJIIO TEXHIYHOI'O CTAHY HU®POBUX ITPUJIAIB,
AKIMICTATDb EJJEMEHTHA 13 3BOPOTHIMMU 3B’ I3KAMMU

C. B. Jlenkos, I1. A. Cagxos, B. A. Moxpuuvkuii, C. B. I'axosuu, H. H. 3axpaboe

MeToauka J103BOJISIE aBTOMATU3YBATH MPOIIEC KOHTPOJIIO TEXHIYHOTO CTaHy ITU(POBUX ITPH-
JIaJiB 3 BUKOPUCTAHHIM Oa3u JaHUX TUIIOBUX JOTIYHHMX €JIEMEHTIB Ta (DYHKIIIOHAIILHHUX BY3IIIB.
Lle mae MOXIIMBICTh CYTTEBO CKOPOTUTHU YaC KOHTPOJIIO IMUPPOBUX MPHIIA/IIB, TOOYTIOBAHUX 3a
MIKPOCHCTEMHHUMH TEXHOJIOTISIMH, SIKi ITIJIO3PIOIOTHCS B HECIIPABHOCTI, 3a PaxXyHOK IO0YIOBU
JETCPMIHOBAHUX TECTOBUX IMOCIIIOBHOCTEN Ta BUSIBUTU BIJIMOBH €JIEMEHTIB, 1110 OXOTUIEHI 3BO-
POTHIMHM 3B’SI3KaMHU.

KurouoBi ciioBa: cucremMa TEXHIYHOTO J1IarHOCTYBAHHSI, KOHTPOJIb TEXHIYHOTO CTaHYy, MOJIH-
¢dikoBanmit D-anropurm, MaTeMaTUIHUH anapat Mepex [letpi, mndpoBuii mpuami, eIeMeHTH 13
3BOPOTHIMHU 3B’ sSI3KaMH.
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Summary

METHODS AND MEANS OF CONTROL OF TECHNICAL CONDITION OF DIGITAL TOOLS
WHICH CONTAIN FEEDBACK ELEMENTS

S. V. Lenkov, P. A. Savkov, V. A. Mokrickiy, S. V. Gahovich, N. N. Zahrabov

It allows automating the process of control of technical condition of digital type replacement
elements using the database of type logical elements and functional devices. It provides for sub-
stantial reduction of time for control of digital tools built by microsystem technologies that are
suspected of malfunction by formation of determined testing sequences and detect failures of
feedback elements.

Key words: system of technical diagnosis, control of technical condition, modified D-
algorithm, mathematical machinery network of Petri, digital tools, feedback element.
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The “nuclear car wash”: a scanner to detect illicit
special nuclear material in cargo containers
Slaughter, D.R. Accatino, M.R. Bernstein, A.
Dougan, A.D. Hall,J.M. Loshak, A. Manatt,
D.R. Pohl, B.A. Walling, R.S. Weirup, D.L.
Prussin, S.G.

On page(s): 560- 564

Abstract

There is an urgent need to improve the reliability of
screening cargo containers for illicit nuclear material
that may be hidden there for terrorist purposes. A
screening system is described for the detection of fis-
sionable material hidden in maritime cargo containers.
The system makes use of a low-intensity neutron beam
for producing fission and the detection of the abun-
dant high-energy v rays emitted in the B-decay of
short-lived fission products and B-delayed neutrons.
The abundance of the delayed yrays is almost an order
of magnitude larger than that of the delayed neutrons
normally used to detect fission, and they are emitted
on about the same time scale as the delayed neutrons,
i.e., ~1 min. The energy and temporal distributions of
the delayed 7y rays provide a unique signature of fis-
sion. Because of their high energy, these delayed yrays
penetrate low-Z cargoes much more readily than the
delayed neutrons. Coupled with their higher abun-
dance, the signal from the delayed yrays escaping from
the container is predicted to be as much as six decades
more intense than the delayed neutron signal, depend-
ing upon the type and thickness of the intervening car-
go. The yrays are detected in a large array of scintilla-
tors located along the sides of the container as it is
moved through them. Measurements have confirmed
the signal strength in somewhat idealized experiments
and have also identified one interference when 14.5-
MeV neutrons from the D, T reaction are used for the
interrogation. The interference can be removed easily
by the appropriate choice of the neutron source.

Development of a real-time radiological area monitor-
ing network for emergency response at Lawrence
Livermore National Laboratory

Bertoldo, N.A. Hunter, S.L.. Fertig, R.A. Laguna,
G.W. MacQueen, D.H.

On page(s): 565- 573

Abstract
A real-time radiological sensor network for emergency
response was developed and deployed at the Lawrence

66

Livermore National Laboratory (LLNL). The real-
time radiological area monitoring (RTRAM) network
comprises 16 Geiger-Mueller sensors positioned on the
LLNL Livermore site perimeter to continuously moni-
tor for a radiological condition resulting from a terror-
ist threat to site security and the health and safety of
LLNL personnel. The RTRAM network sensor loca-
tions coincide with wind sector directions to provide
thorough coverage of the one-square-mile site. These
low-power sensors are supported by a central com-
mand center (CCC) and transmit measurement data
back to the CCC computer through the LLNL tele-
communications infrastructure. Alarm conditions are
identified by comparing current data with predeter-
mined threshold parameters and are validated by com-
parison with plausible dispersion modeling scenarios
and prevailing meteorological conditions. Emergency
response personnel are notified of alarm conditions by
automatic radio- and computer-based notifications. A
secure intranet provides emergency response personnel
with current condition assessment data that enable
them to direct field response efforts remotely. The
RTRAM network has proven to be a reliable system
since initial deployment in August 2001, and it main-
tains stability during inclement weather conditions.

Thin- and thick-film real-time gamma radiation
detectors
Arshak, K. Korostynska, O.

On page(s): 574- 580

Abstract

The cruel reality of today’s world forces mankind to be
alert and prepared for all kinds of terrorist threats, in-
cluding exposure to radiation. There is a need for cost-
effective alternatives to existing commercially availa-
ble real-time gamma radiation dosimeters. In this pa-
per, numerous oxides such as NiO, CeO,, TeO,, In,0O,,
SiO, MnO, etc., and their mixtures in different propor-
tions were used as the basis for such a substitute. Thin-
and thick-film devices were made in the form of resis-
tors and capacitors, structures with interdigitated elec-
trodes, and pn-junctions. These, in different mixtures,
were found to change their sensitivity when exposed to
v-rays. In general, thin-film devices were found to be
more sensitive to lower doses of radiation than the
counterpart thick films. However, it was experimental-
ly demonstrated that it is possible to fabricate a device
that would satisfy the requirement of a particular ap-
plication, such as the sensitivity to y-radiation expo-
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sure and working dose regions. Based on the above
data, these structures might be regarded as a cost-ef-
fective alternative for room-temperature real-time
v-radiation dosimetry.

An optical fiber radiation sensor for remote detection
of radiological materials

Klein, D.M. Yukihara, E.G. Bulur, E. Durham,
J.S. Akselrod, M.S. McKeever, SW.S.

On page(s): 581- 588

Abstract

This paper demonstrates the feasibility of a portable
radiation sensor system that uses the pulsed optically
stimulated luminescence technique to remotely inter-
rogate an aluminum oxide (Al O,:C) radiation sensor
via an optical fiber. The objective is to develop a sys-
tem for applications requiring simple and inexpensive
sensors for widespread monitoring of ionizing radia-
tion levels, which can be remotely interrogated at regu-
lar periods with little or no human intervention and
are easy to install, operate, and maintain. Results on
the optimization and performance of the system are
presented. The current minimum detectable dose is of
the order of 5 uGy, which is already satisfactory for
applications such as the monitoring of radioactive
plumes from radioactive waste sites. We also discuss
potential developments that could decrease the mini-
mum detectable dose to allow radiation doses as low as
the background level to be measured over short time
intervals, making the system more versatile for detect-
ing radiological materials.

Automatic isotope identifiers and their features
Blackadar, J.M.

On page(s): 589- 592

Abstract

Isotope identification instruments fulfill an important
role in reducing the risk of a successful radiological or
nuclear terrorist attack. However, different users and
scenarios require different characteristics in these in-
struments. We examine the various features such as
durability, usability, and algorithm found in commer-
cially available instruments and describe the circum-
stances that favor their use.

Nuclear detection to prevent or defeat clandestine
nuclear attack

Byrd, R.C. Moss, J.M. Priedhorsky, W.C. Pura,
C.A. Richter, G.W. Saeger, K.J. Scarlett, W.R.
Scott, S.C. Wagner, R.L., Jr.

On page(s): 593- 609

Abstract

Countering clandestinely delivered nuclear and radio-
logical threats requires a multielement, global, civil/
military, system-of-systems approach. One important
element is geographically layered, sensor-based detec-
tion of threat objects, including radiation detection
systems. An effective defense against these threats
should take advantage of the latest developments in
radiation detection technology. This paper reviews the
physics of nuclear detection, and points out areas
where improvements can be anticipated, via case stud-
ies of technologies such as gamma-ray imaging, ad-
vanced radiography, large-area detectors, and active
interrogation.

Metalloporphyrins as sensing material for quartz-
crystal microbalance nitroaromatics sensors
Montmeat, P. Madonia, S. Pasquinet, E.
Hairault, L. Gros, C.P. Barbe, J.-M. Guilard, R.

On page(s): 610- 615

Abstract

Five octaethylporphyrins (OEP) and tetraphenylpor-
phyrins (TPP): (OEP)InCl, (OEP)MnCl, (OEP)GaCl,
(TPP)Pd, and (TPP)RhI have been deposited as sensi-
tive coating onto quartz-crystal microbalances. The
sensitivities of the resulting sensors have been meas-
ured with respect to 2,4-dinitrotrifluoromethoxyben-
zene vapors. When exposed to the nitroaromatic com-
pound, a large and significative response is recorded
for every tested porphyrin, the detection process being
slightly reversible. Along with a good sensitivity, the
sensors exhibit an excellent selectivity when common
solvents are used as interfering vapors. Among all the
studied derivatives, (OEP)MnCl appears as the most
sensitive and selective coating.
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A novel surface plasmon resonance immunosensor for
2,4,6-trinitrotoluene (TINT) based on indirect competi-
tive immunoreaction: a promising approach for on-site
landmine detection

Shankaran, D.R. Gobi, K.V. Sakai, T. Matsumo-
to, K. Imato, T. Toko, K. Miura, N.

On page(s): 616- 621

Abstract

A surface plasmon resonance (SPR) immunosensor for
the determination of 2,4,6-trinitrotoluene (TNT) has
been developed based on the principle of indirect com-
petitive immunoreaction. 2,4,6-trinitrophenol-bovine
serum albumin (TNP-BSA) conjugate was immobi-
lized onto a SPR gold chip by means of simple physical
adsorption. Binding of anti-TNP antibody with TNP-
BSA conjugate was detected based on an increase in
resonance angle due to antigen-antibody interaction.
Preincubation of anti-TNP antibody with TNT sup-
presses its interaction with immobilized TNP-BSA
conjugate, which leads to a decrease in resonance angle
shift. Following the dependence of the resonance angle
shift, concentration of TNT was detected. Pepsin solu-
tion was used for the regeneration of the sensing sur-
face. The response time for TNT measurement is about
22 min. The immunosensor showed excellent sensitivi-
ty to TNT in a wide concentration range from 60 ppt
to 1000 ppb with good selectivity, stability, and repro-
ducibility. The proposed system is promising for future
application for the on-site detection of landmines.

Ultrahigh-speed chromatography and virtual chemical
sensors for detecting explosives and chemical warfare
agents

Staples, E.J. Viswanathan, S.

On page(s): 622- 631

Abstract

Chromatographic separation of organic compounds is
a well-known method of producing time-resolved
chemical spectra or chromatograms. Whereas conven-
tional chromatography using 10-100-m columns is
slow, often requiring minutes to hours, ultrahigh-
speed chromatography with short resistively heated
metal columns requires only seconds. The performance
of an ultrahigh-speed gas chromatograph using a sur-
face acoustic wave (SAW) resonator to measure the
mass of eluted chemical compounds is described.
Closed-loop temperature programming of a resistively
heated 1-m capillary column at rates as high as 20°C/s
produces near real-time, 10-s chromatograms with
chemical spectra peak widths measured in millisec-
onds. Eluted chemicals are physically adsorbed on an
uncoated SAW resonator and frequency deviation ver-
sus time produces an eluted mass versus time chroma-
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togram. The derivative of frequency versus time pro-
duces a mass/unit time chromatogram of column flux,
which is used to measure the retention times of eluted
compounds. This paper describes the instrument and
process where independent database of chemical spec-
tra are produced by indexing the retention time of spe-
cific target chemicals (e.g., explosives and chemical
warfare agents) to the retention times of n-alkane
standards. It is also shown that assigning time win-
dows centered about specific indices can be used to cre-
ate arrays of nonoverlapping virtual sensors for specif-
ic compounds. Repeated high-speed chromatographic
measurements enable virtual sensor readings to be up-
dated in near real time. This work clearly proves that
arrays of virtual chemical sensors specific to explosive
and chemical warfare agents can detect part per trillion
levels of these compounds with high probability of de-
tection and low probability of false alarm.

Simultaneous multianalyte identification of molecular
species involved in terrorism using Raman spectroscopy
Docherty, F.T. Monaghan, P.B. McHugh, C.J.
Graham, D. Smith, W.E. Cooper, J.M.

On page(s): 632- 640

Abstract

Raman spectroscopy is a form of vibrational spectros-
copy that is well suited to the molecular identification
of a variety of analytes, including both explosives and
biological agents. The technique has been gaining
more widespread interest due to improvements in in-
strumentation, sensitivity, and its ease of use, in com-
parison to other techniques. In this paper, we describe
recent advances in Raman spectroscopy with respect
to the detection of high-energy explosives and biologi-
cal materials. In particular, emphasis is placed on the
exploitation of enhancement factors that overcome
traditional limitations on sensitivity, namely, surface
enhancement and resonance enhancement, functional-
ization of target analytes, and the use of novel lab-on-
a-chip technology.

Electrostatically actuated resonant microcantilever
beam in CMOS technology for the detection of chemi-
cal weapons

Voiculescu, I. Zaghloul, M.E. McGill, R.A.
Houser, E.J. Fedder, G.K.

On page(s): 641- 647

Abstract

The design, fabrication, and testing of a resonant can-
tilever beam in complementary metal-oxide semicon-
ductor (CMOS) technology is presented in this paper.
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The resonant cantilever beam is a gas-sensing device
capable of monitoring hazardous vapors and gases at
trace concentrations. The new design of the cantilever
beam described here includes interdigitated fingers for
electrostatic actuation and a piezoresistive Wheat-
stone bridge design to read out the deflection signal.
The reference resistors of the Wheatstone bridge are
fabricated on auxiliary beams that are immediately
adjacent to the actuated device. The whole device is
fabricated using a 0.6-um, three-metal, double-poly
CMOS process, combined with subsequent microma-
chining steps. A custom polymer layer is applied to the
surface of the microcantilever beam to enhance its
sorptivity to a chemical nerve agent. Exposing the sen-
sor with the nerve agent simulant dimethylmethyl-
phosphonate (DMMP), provided a demonstrated de-
tection at a concentration of 20 ppb or 0.1 mg/m?.
These initial promising results were attained with a rel-
atively simple design, fabricated in standard CMOS,
which could offer an inexpensive option for mass pro-
duction of a miniature chemical detector, which con-
tains on chip electronics integrated to the cantilever
beam.

Intrinsic optical-fiber sensor for nerve agent sensing
Bansal, L. El-Sherif, M.

On page(s): 648- 655

Abstract

A novel chemical-sensing technique to detect the nerve
agent sarin stimulant dimethylmethylphosphonate
(DMMP) is presented. This technique uses a combina-
tion of doped polypyrrole as an active chemical mate-
rial coated on an optical fiber to form an intrinsic fib-
er-optic sensor. Sensitivity of up to 26 ppm of DMMP
with response time of a few seconds is demonstrated.
Influence of three different dopants, i.e., 1,5 naphtha-
lene disulphonic acid, anthraquinone 2 sulphonic acid,
and hydrochloric acid is investigated for sensor re-
sponse and sensitivity. Two polymer processing tech-
niques, i.e., in situ deposition and monomer vapor
phase deposition is investigated for optimal polypyr-
role morphology for DMMP sensitivity. The influence
of substrate nature, i.e., hydrophilic and hydrophobic,
on sensor sensitivity is studied. Organophosphate spe-
cific binding sites have been created in polypyrrole
structure using Cu?* ions to enhance DMMP response.
The selectivity issue is addressed by testing the sensor
in the presence of other gases like ammonia, water va-
por, and acetone which influence the electronic proper-
ties of polypyrrole.

Trends in microwave spectroscopy for the detection of
chemical agents

Bousquet, R.R. Chu, P.M. DaBell, R.S. Grabow,
J.-U. Suenram, R.D.

On page(s): 656- 664

Abstract

Recent developments in microwave spectroscopy have
encouraged researchers to develop this technique for
analytical applications such as environmental moni-
toring, industrial process control, and homeland de-
fense. This paper presents a general overview of micro-
wave spectroscopy with a focus on aspects relevant for
detecting chemical warfare agents (CWAs) and their
surrogates. In particular, the high spectral resolution
of microwave methods provides exceptional selectivity
which is critical for detecting and identifying CWAs
given the complex environments and numerous inter-
ferents that may obscure measurements by instruments
with poor specificity. Ongoing efforts to develop a mi-
crowave spectral database of CWAs and improve the
quantitative capabilities of Fourier transform micro-
wave spectrometers are discussed. Additionally, future
improvements to achieve a field-deployable sensor are
presented.

Surface-enhanced Raman scattering detection of
chemical and biological agent simulants

Yan, F. Wabuyele, M.B. Griffin, G.D. Vass,
A.A. Tuan Vo-Dinh

On page(s): 665- 670

Abstract

Surface-enhanced Raman scattering spectra of chemi-
cal and biological agent simulants, such as dimethyl
methylphonate, pinacolyl methylphosphonate, diethyl
phosphoramidate, 2-chloroethyl ethylsulfide, bacillus
globigii, erwinia herbicola, and bacillus thuringiensis
were obtained from silver-oxide film-deposited sub-
strates. Thin AgO films ranging in thickness from 50 to
250 nm were produced by chemical bath deposition
onto glass slides. Further Raman intensity enhance-
ments were noticed in UV irradiated surfaces due to
photo-induced Ag nanocluster formation, which may
provide a possible route to producing highly useful
plasmonic sensors for the detection of chemical and
biological agents upon visible-light illumination.
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Detecting harmful gases using fluctuation-enhanced
sensing with Taguchi sensors

Kish, L.B. Yingfeng Li Solis, J.L. Marlow, W.H.
Vajtai, R. Grangvist, C.-G. Lantto, V. Smulko,
J.M. Schmera, G.

On page(s): 671- 676

Abstract

Sensing techniques are often required to not only be ver-
satile and portable, but also to be able to enhance sensor
information. This paper describes and demonstrates a
new approach to chemical signal analysis that we call
fluctuation-enhanced sensing. It utilizes the entire band-
width of the sensor signal in contrast to more conven-
tional approaches that rely on the dc response. The new
principle holds prospects for significantly reducing the
necessary number of sensors in artificial noses and
tongues, and it can provide improved sensitivity.

AlGaN/GaN-based diodes and gateless HEMTs for
gas and chemical sensing

Kang, B.S. Suku Kim Ren, F. Gila, B.P.
Abernathy, C.R. Pearton, S.J.

On page(s): 677- 680

Abstract

The characteristics of Pt/GaN Schottky diodes and
Sc,0,/AlGaN/GaN metal-oxide semiconductor
(MOS) diodes as hydrogen and ethylene gas sensors
and of gateless AlGaN/GaN high-electron mobility
transistors (HEMTs) as polar liquid sensors are re-
ported. At 25°C, a change in forward current of ~6 mA
at a bias of 2 V was obtained in the MOS diodes in
response to a change in ambient from pure N, to 10%
H,/ 90% N,. This is approximately double the change
in forward current obtained in Pt/GaN Schottky di-
odes measured under the same conditions. The mecha-
nism appears to be formation of a dipole layer at the
oxide/GaN interface that screens some of the piezo-in-
duced channel charge. The MOS-diode response time
is limited by the mass transport of gas into the test
chamber and not by the diffusion of atomic hydrogen
through the metal/oxide stack, even at 25°C. Gateless
AlGaN/GaN HEMT structures exhibit large changes
in source-drain current upon exposing the gate region
to various polar liquids, including block co-polymer
solutions. The polar nature of some of these polymer
chains lead to a change of surface charges in gate re-
gion on the HEMT, producing a change in surface po-
tential at the semiconductor/liquid interface. The ni-
tride sensors appear to be promising for a wide range
of chemicals, combustion gases and liquids.
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Laser-induced breakdown spectroscopy (LIBS): a
promising versatile chemical sensor technology for
hazardous material detection

DeLucia, F.C., Jr. Samuels, A.C. Harmon, R.S.
Walters, R.A. McNesby, K.L.. LaPointe, A.
Winkel, R.J., Jr. Miziolek, A.W.

On page(s): 681- 689

Abstract

A series of laboratory experiments have been per-
formed highlighting the potential of laser-induced
breakdown spectroscopy (LIBS) as a versatile sensor
for the detection of terrorist threats. LIBS has multiple
attributes that provide the promise of unprecedented
performance for hazardous material detection and
identification. These include: 1) real-time analysis, 2)
high sensitivity, 3) no sample preparation, and 4) the
ability to detect all elements and virtually all hazards,
both molecular and biological. We have used LIBS to
interrogate a variety of different target samples, in-
cluding explosives, chemical warfare simulants, bio-
logical agent simulants, and landmine casings. We
have used the acquired spectra to demonstrate discrim-
ination between different chemical warfare simulants,
including those on soil backgrounds. A linear correla-
tion technique permits discrimination between an an-
thrax surrogate and several other biomaterials such as
molds and pollens. We also use broadband LIBS to
identify landmine casings versus other plastics and en-
vironmental clutter materials. A new man-portable
LIBS system developed as a collaborative effort be-
tween the U.S. Army Research Laboratory and Ocean
Optics, Inc., is described and several other schemes for
implementing LIBS sensors for homeland security and
force protection are discussed.

Characteristics of single neurons cultured on microelec-
trode arrays in vitro for chemical sensing
Mo Yang Xuan Zhang Yu Zhang Ozkan, C.S.

On page(s): 690- 695

Abstract

In this paper, a single-neuron sensor was developed for
chemical agent sensing. Single neurons were posi-
tioned over individual microelectrodes using positive
dielectrophoretic traps. This enables the continuous
extracellular electrophysiological measurements from
individual neurons. A remarkably stable recording en-
vironment was obtained under the noninvasive condi-
tions. The magnitude and temporal characteristics of
an action potential recorded depended on sealing con-
ditions. Then, consecutive sensing experiments were
done to testify the stability and repeatability of this
kind of single-neuron-based sensor. The responses of
neuron-electrode sensor to chemical agent concentra-



Sensor Electronics and Microsystem Technologies. 4/2005

tion change and to the consecutive experiments were
also explored. This sensor exhibits a faster response
with the increase of concentration and responds slowly
during the consecutive experiments.

Detection of biological and chemical agents using
differential mobility spectrometry (DMS) technology
Krebs, M.D. Zapata, A.M. Nazarov, E.G. Miller,
R.A. Costa, I.S. Sonenshein, A.L. Davis, C.E.

On page(s): 696- 703

Abstract

With international concern growing over the potential
for chemical and biological terrorism, there is an ur-
gent need for a sensor that can quickly and accurately
detect chemical and biological agents. Such a sensor
needs to be portable, robust, and sensitive, with fast
sample analysis time. We will demonstrate the use of a
micromachined differential mobility spectrometer
(DMS) with these characteristics that can detect multi-
ple agents simultaneously on a time scale of seconds.
In this study, we have demonstrated the ability of the
DMS to detect Bacillus subtilis spores, a surrogate for
Bacillus anthracis spores, the causative agent of an-
thrax. Pyrolysis was used as the sample introduction
method to volatilize the spores before introducing ma-
terial into the DMS. Additionally, we examined the ef-
fect of pyrolysis on B. subtilis spores suspended in ster-
ile water using SDS-PAGE. These experiments showed
that the spores must be heated at 650°C or greater for 5
s or at 550°C for at least 10 s to be fragmented into
particles considerably smaller than 10 kDa, which the
DMS can detect. Several major biomarkers can be eas-
ily distinguished above the background of the sterile
water in which the spores are suspended, and we hy-
pothesize that additional biomarkers could be liberat-
ed by further optimizing conditions. The DMS also
has shown promise as a detector for chemical weapon
agents, and we have demonstrated the ability of the
DMS to detect nerve and blister agent simulants at
clinically relevant levels.

Native fluorescence changes induced by bactericidal
agents

Alimova, A. Katz, A. Siddique, M. Minko, G.
Savage, H.E. Shah, M.K. Rosen, R.B.

Alfano, R.R.

On page(s): 704- 711

Abstract

Steady-state and time-resolved fluorescence spectros-
copy were measured for five species of bacteria (Bacil-
lus subtilis, Staphylococcusaureus, Enterococcus faec-

alis, Escherichia coli, and Pseudomonas aeruginosa)
subjected to three bactericidal agents, formaldehyde,
sodium hypochlorite (bleach), and hydrogen peroxide.
For all species, the fluorescence was dominated by
tryptophan emission with a fluorescence lifetime that
can be described by a bi-exponential decay profile.
Application of bleach resulted in an almost total loss
of scattering and fluorescence, which indicated that
total destruction of proteins and amino acids may
have occurred. Hydrogen peroxide decreased the fluo-
rescence intensity and shifted A to shorter wave-
lengths, except in S. aureus, which is resistant to oxi-
dizing agents. The formaldehyde shifted A, to shorter
wavelengths for B. subtilis, S. aureus, E. faecalis, and
E. coli. The formaldehyde shortened the lifetime of the
slow component and increased the amplitude of the
fast component relative to the slow component. This
study demonstrates that fluorescence spectroscopy of-
fers a method to evaluate the potential for killing bac-
teria and decontaminating areas by disinfecting
agents.

Chemical warfare agent detection using MEMS-
compatible microsensor arrays

Meier, D.C. Taylor, C.J. Cavicchi, R.E. V,E.W.
Ellzy, M.W. Sumpter, K.B. Semancik, S.

On page(s): 712- 725

Abstract

Microsensors have been fabricated consisting of TiO,
and SnO, sensing films prepared by chemical vapor
deposition (CVD) on microelectromechanical systems
array platforms. Response measurements from these
devices to the chemical warfare (CW) agents GA
(tabun), GB (sarin), and HD (sulfur mustard) at con-
centrations between 5 nmol/mol (ppb) and 200 ppb in
dry air, as well as to CW agent simulants CEES (chlo-
roethyl ethyl sulfide) and DFP (diisopropyl fluoro-
phosphate) between 250 and 3000 ppb, are reported.
The microsensors exhibit excellent signal-to-noise and
reproducibility. The temperature of each sensor ele-
ment is independently controlled by embedded micro-
heaters that drive both the CVD process (375°C) and
sensor operation at elevated temperatures (325°C-
475°C). The concentration-dependent analyte re-
sponse magnitude is sensitive to conditions under
which the sensing films are grown. Sensor stability
studies confirm little signal degradation during 14 h of
operation. Use of pulsed (200 ms) temperature-pro-
grammed sensing over a broad temperature range
(20°C-480°C) enhances analyte selectivity, since the re-
sulting signal trace patterns contain primarily kinetic
information that is unique for each agent tested.
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Optical determination of bacterial exosporium sugars
using immobilized porphyrins
White, B.J. Harmon, H.J.

On page(s): 726- 732

Abstract

Three porphyrins were tested as possible candidates
for identification and quantification of the presence of
sugars known to be contained in the exosporium of the
bacterial endospores of some Clostridium and Bacillus
species. The effect of the sugars on both absorbance
and fluorescence characteristics of the immobilized
porphyrins was investigated for possible application as
a wipe test to indicate the presence of these sugars.
Changes in porphyrin absorbance spectra were unique
for each sugar with limits of detection as low as 2 ppb
using immobilized porphyrins and 0.2 ppb using por-
phyrins in solution. Meso-tetra(4-boronic acid) por-
phyrin (TPPB) is likely the most useful porphyrin of
those tested for detection of the sugars. Detection of
methyl a-L-rhamnopyranoside between 13 and 1450
parts per billion (ppb), L-rhamnose between 15 and
150 ppb, L(-)-fucose between 80 and 1300 ppb, and
D(+)-galactosamine between 18 and 1700 ppb is dem-
onstrated using TPPB.

Embedded DNA-polypyrrole biosensor for rapid
detection of Escherichia Coli
Rodriguez, M.I. Alocilja, E.C.

On page(s): 733- 736

Abstract

The principal objective of this paper was to present the
design and fabrication of a single-strand (ss) DNA bi-
osensor for the detection of Escherichia coli (E. coli)
DNA synthetic oligonucleotides as a model of rapid
detection of bacterial select bioterrorism agents. Mo-
lecular biology and chemical electrodeposition tech-
niques, such as cyclic voltammetry (CV), were com-
bined to develop and test a model DNA-based biosen-
sor on a platinum (Pt) electrode electropolimerized
with polypyrrole (PPY). The hybridization on embed-
ded DNA into PPY with complementary DNA sam-
ples was determined. The recognition element was a 25
base pair (bp) oligonucleotide specific for E. coli de-
rived from the uidA gene that codes for the enzyme
B-D glucuronidase. CV scans between 0.0 and +0.70 V
at a 50-mV/s scanning rate generated current versus
potential graphs. A standard DNA concentration of 1
pg/pL was used to determine the hybridization signal
of the biosensor. The model biosensor generated dis-
tinctive CV signals between complementary and non-
complementary DNA oligonucleotides. The biosensor
proved to be effective in the detection of complementa-
ry uidA 25-bp oligonucleotide for E. coli K-12.
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Rapid detection of bacterial spores using a quartz
crystal microbalance (QCM) immunoassay
Sang-Hun Lee Stubbs, D.D. Cairney, J.
Hunt, W.D.

On page(s): 737- 743

Abstract

Weaponized spores of a pathogenic bacterium such as
Bacillus anthracis are a new critical threat to mankind.
The occurrences in New York and south Florida in
2001 showed the potential capability of the spores to
be used for mass destruction. Due to their stealthiness
during the infection and resistance to harsh environ-
ment, an early and prompt detection of the spores be-
fore they endanger the population is a significant issue.
In this paper, we present a method of instant identifi-
cation of Bacillus subtilis (nonpathogenic simulant for
Bacillus anthracis) spores by constructing a dual
quartz crystal microbalance (QCM) immunosensing
system. A set of 10-MHz AT-cut QCMs operating in
thickness shear mode are employed in an enclosed
flowcell. Specificity is maintained through the use of
an immuno-sensing layer consisting of monoclonal an-
tibodies raised against spores of a single Bacillus spe-
cies. The fidelity of sensing parameters is ensured by
the presence of a reference device coated with an anti-
body that is not specific for the target antigen. Associ-
ating the QCM response signature with the specific
binding of a particular species of Bacillus spore to an
antibody has implications for future identification of
pathogenic substances.

A microfabricated biosensor for detecting foodborne
bioterrorism agents
Radke, S.M. Alocilja, E.C.

On page(s): 744- 750

Abstract

A biosensor for the detection of pathogenic bacteria
was developed for biosecurity applications. The sensor
was fabricated using photolithography and incorpo-
rates heterobifunctional crosslinkers and immobilized
antibodies. The sensor detected the change in imped-
ance caused by the presence of bacteria immobilized on
interdigitated gold electrodes and was fabricated from
(100) silicon with a 2-um layer of thermal oxide as an
insulating layer. The sensor has a large active area of
9.6 mm? and consists of two interdigital gold electrode
arrays each measuring 0.8x6 mm. Pathogenic Es-
cherichia coli and Salmonella infantis were tested in
serially diluted pure culture. Analyte specific antibod-
ies were immobilized to the oxide between the elec-
trodes to create a biological sensing surface. After im-
mersing the biosensor in solution, the impedance
across the interdigital electrodes was measured. Bacte-
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ria cells present in the sample solution attached to the
antibodies and became tethered to the electrode array
thereby causing a change in measured impedance. The
biosensor was able to discriminate between different
cellular concentrations from 10* — 10’ CFU/mL (colo-
ny-forming units per milliliter) in solution. The sample
testing process, including data acquisition, required 5
min. The design, fabrication, and testing of the biosen-
sor is discussed along with the implications of these
findings toward further biosensor development.

The array biosensor for counterterrorism
Shriver-Lake, L.C. Ligler, F.S.

On page(s): 751- 756

Abstract

The war against terrorism requires numerous sensor
technologies for homeland security. For the detection
of bioterrorist agents, 1) generic detectors that indicate
something amiss, 2) biosensors for rapid screening and
presumptive identification, and 3) identification sys-
tems for definitive confirmation are all required. The
Array Biosensor addresses the second need. This bio-
sensor can detect multiple agents simultaneously in
less than 15 min, is automated, and can be used on site.
This paper reports on the current version of the auto-
mated system and reviews data obtained in assays for
bioterrorist agents.

Rapid detection of bovine viral diarrhea virus as
surrogate of bioterrorism agents
Muhammad-Tahir, Z. Alocilja, E.C.
Grooms, D.L.

On page(s): 757- 762

Abstract

Bovine viral diarrhea virus (BVDYV) is a major patho-
gen of cattle that is chosen as a model for select agents
associated with agricultural bioterrorism, such as foot
and mouth disease virus. Bovine viral diarrhea virus
causes early embryonic death, abortion, respiratory
problems, and immune system dysfunction in cattle
throughout the world. Due to the insidious nature and
economic loses from BVDYV infections, a rapid diagno-
sis of BVDV becomes an important component to con-
trol and prevent the infections. In previous studies, a
conductometric biosensor was developed and evaluat-
ed by the authors for bacterial pathogen detection. In
this paper, the biosensor was adapted to detect BVDV
in culture media and blood serum. The biosensor con-
sisted of two parts: the immunosensor and the elec-
tronic data collection system. The biosensor used the
method of lateral flow to enable the liquid sample to

move from one region to another, through capillary
action. The specificity of the biosensor depended on
the unique binding characteristics of the polyclonal
and/or monoclonal antibodies immobilized on the im-
munosensor. Polyaniline was used in the biosensor ar-
chitecture as the transducer due to its electronic prop-
erties and bio-molecular properties. Preliminary re-
sults showed that the biosensor was sensitive at a con-
centration of 10° cell culture infective dose per millilit-
er of BVDV antigens. With the development of the
conductometric biosensor for BVDV detection, fur-
ther adaptation could be made for detecting select
agents of concern to homeland security.

Ensuring the operational health of droplet-based
microelectrofluidic biosensor systems
Fei Su Ozev, S. Chakrabarty, K.

On page(s): 763- 773

Abstract

Recent events have heightened the need for fast, accu-
rate, and reliable biological/chemical sensor systems
for critical locations. As droplet-based microelec-
trofluidic sensor systems become widespread in these
safety-critical biomedical applications, reliability
emerges as a critical performance parameter. In order
to ensure the operational health of such safety-critical
systems, they need to be monitored for defects, not
only after manufacturing, but also during in-field op-
eration. In this paper, we present a cost-effective con-
current test methodology for droplet-based microelec-
trofluidic systems. We present a classification of cata-
strophic and parametric faults in such systems and
show how faults can be detected by electrostatically
controlling and tracking droplet motion. We then
present a fault simulation approach based on tolerance
analysis using Monte-Carlo simulation to characterize
the impact of parameter variations on system perform-
ance. Finally, we present experimental results on a
droplet-based microelectrofluidic system for a real-
time polymerase chain reaction application.

Moore’s law in homeland defense: an integrated sensor
platform based on silicon microcantilevers
Pinnaduwage, L.A. Hai-FengJi Thundat, T.

On page(s): 774- 785

Abstract

An urgent need exists for the development of inexpen-
sive, highly selective, and extremely sensitive sensors to
help combat terrorism. If such sensors can be made
miniature, they could be deployed in virtually any situ-
ation. Terrorists have a wide variety of potential
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agents and delivery means to choose from for chemi-
cal, biological, radiological, or explosive attacks. De-
tecting terrorist weapons has become a complex and
expensive endeavor, because a multitude of sensor
platforms is currently needed to detect the various
types of threats. The ability to mass produce and cost
effectively deploy a single type of sensor that can de-
tect a wide range of threats is essential in winning the
war on terrorism. Silicon-based microelectromechani-

cal sensors (MEMS) represent an ideal sensor platform
for combating terrorism because these miniature sen-
sors are inexpensive and can be deployed almost any-
where. Recently, the high sensitivity of MEMS-based
microcantilever sensors has been demonstrated in the
detection of a variety of threats. Therefore, the critical
requirements for a single, miniature sensor platform
have been met and the realization of an integrated,
widely deployable MEMS sensor could be near.
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Room-Temperature Hydrogen Sensor Based on
Palladium Nanowires
Atashbar, M.Z. Banerji, D. Singamaneni, S.

On page(s): 792- 797

Abstract

Palladium (Pd) nanowires, synthesized by template-
nanomanufacturing techniques, has been studied for
hydrogen gas-sensing applications at room tempera-
ture. In this study, parallel arrays of Pd nanowires
were fabricated by electrodeposition from an aqueous
plating solution onto the surface of highly oriented
pyrolytic graphite (HOPG). The nanowires were then
transferred onto a polystyrene film and silver electrical
contact pads were fabricated by shadow masking. The
morphology of the nanowires was analyzed using
atomic force microscope (AFM) in noncontact mode
and the diameter of the observed nanowires was meas-
ured to be approximately 250 nm. Scanning electron
microscope (SEM) images revealed that the nanowires
fabricated by this procedure were parallel and continu-
ous. Electrodes were patterned by shadow masking
and the /-V characteristics of the nanowires were stud-
ied. Experimental results indicated that the sensors are
highly sensitive to hydrogen, showing a two-order
change in conductance. The morphology of the na-
nowires was analyzed using SEM and AFM in order to
understand the properties responsible for the high sen-
sitivity of the nanowires. SEM images showed that the
nanowires contain nanogaps in absence of H,. Upon
exposure to H,, the Pd absorbed hydrogen, resulting in
the expansion of Pd grains. This expansion results in
the closing of the nanogaps. The expansion occurred
due to the phase transition from o to B and the Pd lat-
tice expansion.
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Nanoparticle Metal-Oxide Films for Micro-Hotplate-
Based Gas Sensor Systems

Ivanov, P. Stankova, M. Llobet, E. Vilanova, X.
Brezmes, J. Gracia, I. Cane, C. Calderer, J.
Correig, X.

On page(s): 798- 809

Abstract

We report on the use of either reactive magnetron sput-
tering or screen printing to deposit tin and tungsten—ox-
ide gas-sensitive layers onto integrated micromachined
arrays. The procedures allow the deposition of the sens-
ing layers before membranes have been etched, which
leads to gas microsensors with an excellent fabrication
yield. The microstructure of the sensitive films is ana-
lyzed by means of SEM and EDX. The response of the
different microarrays to ethanol, acetone, and ammonia
vapors and their binary mixtures, and toxic gases such
as NO, and CO, is studied at different operating temper-
atures. The response of the different sensors to ambient
humidity is also investigated. Finally, it is shown that by
using PCA and fuzzy ARTMAP neural networks, it is
possible to simultaneously identify and quantify the
toxic gases with a 100% success rate. A 95% success rate
is obtained in the semi-quantitative analysis of vapors
and vapor mixtures. These results prove the viability
and usefulness of the techniques introduced to obtain
integrated sensor microarrays that are suitable for bat-
tery-powered gas/vapor monitors.

Optimization of Microfluidic Particle Sorters Based on
Dielectrophoresis

Nieuwenhuis, J.H. Jachimowicz, A. Svasek, P.
Vellekoop, M.J.

On page(s): 810- 816

Abstract

In this paper, improved dielectrophoretic particle sort-
ers are introduced for application in microfluidics. The
optimal shape of the electrodes is briefly discussed and
two new sorter topologies are introduced. Based on the
theoretical considerations, four sorter configurations
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are analyzed in detail. The devices are modeled by cal-
culating the particle trajectories from a combination of
finite-element simulations and analytical calculations.
The four sorter configurations have been realized in
chips based on silicon, glass, and SU8 technology. The
simulations and the experimental results are in very
good agreement and confirm that with the new sorter
configurations, much higher performance can be real-
ized (+200%) compared to the classical line electrodes
found in literature.

CO-Sensing Properties of In,0, -Doped SnO, Thick-
Film Sensors: Effect of Doping Concentration and
Grain Size

Ansari, Z.A. Ko, T.G. Oh, J.-H.

On page(s): 817- 824

Abstract

In,O,-doped SnO, nanoparticles were prepared using
sol-gel technique from 0.1-M solutions of both stannic
chloride (SnCl, SH,0) and indium nitrate. The doping
concentration was varied from 7.718-10 to 3.859-10+
moles. The average particle size, as measured from
XRD, SEM, and TEM analyses, varies from 34-130
nm as a result of powder calcination at different tem-
peratures ranging from 300°C-900°C. Thick-film sam-
ples with a thickness of ~15 um, were tested for low
concentration (15-1000 ppm) of CO in air ambient.
The optimal temperature for CO sensing is found to be
220°C —240°C. A blue shift in the sensing temperature
and increase in sensitivity factor (S ) is observed with
increasing doping concentration of indium oxide.
Maximum sensitivity factor of ~5 is found for the
highest doping concentration (3.859-10* moles) at
1000 ppm of CO concentration. The morphological
and elemental studies of the film are carried out using
SEM, TEM, XRD, and EDAX techniques. The results
are discussed based on elemental analyses and availa-
ble theories.

Fabrication and Characterization of Nano-Sized
SrTiO,-Based Oxygen Sensor for Near Room-Temper-
ature Operation

Hu,Y. Tan, O.K. Cao, W. Zhu, W.

On page(s): 825- 832

Abstract

Nano-sized SrTiO,-based oxygen sensors were fabri-
cated from synthesized SrTiO, and commercial SrTiO,
using the high-energy ball milling and the thick-film
screen-printing techniques. The particle sizes, micro-
structural properties, oxygen-sensing properties, and
humidity effects of the synthesized nano-sized SrTiO, -
based oxygen sensors were characterized using X-ray

diffraction (XRD), transmission electron microscope,
scanning electron microscope (SEM), and gas sensing
measurements. Experimental results showed that the
particle size of the powders was milled down to be
around 27 nm. The effect of different annealing tem-
peratures (400°C, 500°C, 600°C, 700°C, and 800°C) on
the gas sensing properties of the synthesized SrTiO,
sensor from nitrogen to 20% oxygen was character-
ized. The commercial SrTiO, devices annealed at
400°C, both with 0-h and 120-h milling time, were
used for comparison. The optimal relative resistance
(R rogen/ R oxyeen) VaIUE 0f 6.35 is obtained for the syn-
thesized SrTiO, sample annealed at 400°C and operat-
ing at 40°C. This operating temperature is much lower
than that of conventional metal oxide semiconducting
oxygen gas sensors (300°C -500°C) and SrTiO, oxygen
gas sensors (>700°C). The response and recovery times
are 1.6 and 5 min, respectively. The detected range is
1-20% oxygen. The impedance of the synthesized Sr-
TiO, sensor with annealing at 400°C and operating at
40°C (from 1 mHz to 10 MHz) in 20% oxygen ambient
was found to be independent of the relative humidity
(dry, 20% RH, 80% RH, near 100% RH).

Ceramic Temperature Sensors for Harsh Environments
Gregory, O.J. You,T.

On page(s): 833- 838

Abstract

A ceramic thermocouple based on indium-tin-oxide
(ITO) thin films is being developed to measure the sur-
face temperature of gas turbine engine components em-
ployed in power and propulsion systems that operate at
temperatures in excess of 1500°C. By fabricating ITO
elements with substantially different charge carrier con-
centrations, it was possible to construct a robust ceram-
ic thermocouple. A thermoelectric power of 6.0 uV/°C,
over the temperature range 25-1250°C, was realized for
an unoptimized ITO ceramic thermocouple. The charge
carrier concentration difference in the legs of the ITO
thermocouple was established by r.f. sputtering in oxy-
gen-rich and nitrogen-rich plasmas. SEM micrographs
revealed that after high-temperature exposure, the sur-
faces of the nitrogen prepared ITO films exhibited a
partially sintered microstructure with a contiguous net-
work of ITO nanoparticles. Thermal cycling of ITO
films in various oxygen partial pressures showed that
the temperature coefficient of resistance was nearly in-
dependent of oxygen partial pressure at temperatures
above 800°C and eventually became independent of ox-
ygen partial pressure after repeated thermal cycling be-
Jlow 800°C. Based on these results, a versatile ceramic
sensor system has been envisioned where a ceramic ther-
mocouple and strain sensor can be combined to yield a
multifunctional ceramic sensor array.
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A Novel Long Period Fiber Grating Sensor Measuring
Curvature and Determining Bend-Direction Simultane-
ously

Wang, Y.-P. Rao, Y.-J.

On page(s): 839- 843

Abstract

A novel long period fiber-grating (LPFG) sensor that
can not only measure curvature directly, but also de-
termine every bend-direction within the circular range
of 0°-360°, is proposed and demonstrated in this pa-
per. Such a bend-sensor consists of one LPFG induced
by a UV laser and two LPFGs induced by high-fre-
quency CO, laser pulses. The curvature is measured by
the UV laser-induced LPFG whose bend-sensitivity is
independent of the bend-directions, and the bend-di-
rection is determined by the CO, laser-induced LPFGs
whose bend-sensitivities depend strongly on the curved
directions. In addition, the unique bend-characteristics
of LPFGs induced by high-frequency CO, laser pulses
are demonstrated.

A Sensor for Measurement of Friction Coefficient on
Moving Flexible Surfaces
Ramasubramanian, M.K. Jackson, S.D.

On page(s): 844- 849

Abstract

Measurement of coefficient of friction between surfac-
es is of interest in numerous engineering applications.
Although laboratory tests of material samples in tri-
bological systems are used to measure the friction coef-
ficient, on-line friction measurement on newly manu-
factured surfaces, or between two interacting surfaces
of interest, is nonexistent. In this paper, we describe a
new sensor, called the tribosensor, that accomplishes
real-time friction coefficient measurement between
materials, where one of the two materials in the tribo-
logical pair is being processed or manufactured at high
speeds, such as in paper, plastics, aluminum, and other
flexible materials. This paper discusses the operating
principle of the sensor, design configuration, and per-
formance characterization. Comparison with tradi-
tional off-line laboratory measurements is also pre-
sented.
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Characterizing the Rheological Behavior of Oil-Based
Liquids: Microacoustic Sensors Versus Rotational
Viscometers

Kuntner, J. Stangl, G. Jakoby, B.

On page(s): 850- 856

Abstract

Compared to conventional viscometers, microacoustic
viscosity sensors operate with small vibration ampli-
tudes but at very high oscillation frequencies. Hence,
the liquid under investigation is being probed in a fun-
damentally different manner: Whereas classical vis-
cometers tend to uncover nonlinear behavior of the liq-
uid, the microacoustic method primarily detects the
onset of viscoelastic (frequency-dependent) behavior.
Both effects, representing deviations from the ideal-
ized, linear, and instantaneous rheological behavior of
liquids, are generally classified as “non-Newtonian.”
In this paper, we investigate the rheological behavior
of different groups of oil-based liquids, which are im-
portant in a number of industrial applications, where
we utilize both the conventional and the microacoustic
method. It is shown that electrical insulation oils fea-
ture Newtonian behavior for both measurement ap-
proaches. On the contrary, engine, silicone, and vege-
table oils, which are more complex in their chemical
composition, all exhibit non-Newtonian behavior in
terms of nonlinear as well as viscoelastic behavior.

Analytical Analysis and Finite Element Simulation of
Advanced Membranes for Silicon Microphones
Fuldner, M. Dehe, A. Lerch, R.

On page(s): 857- 863

Abstract

In this paper, advanced membrane designs are simulat-
ed in order to improve the sensitivity of microma-
chined silicon condenser microphones. Analytical ana-
lyzes and finite element simulations have been carried
out to derive algebraic expressions for the mechanical
compliance of corrugated membranes and membranes
supported at spring elements. It is shown that the com-
pliance of both types of membranes can be modeled
with the help of an enhanced theory of circular mem-
branes. For spring membranes, a numerically derived
and design dependent constant takes into account the
reduced suspension. The mechanical stress in corrugat-
ed membranes is calculated using a geometrical model
and is confirmed by finite element simulations. A very
good agreement between theory and experimental re-
sults is demonstrated for spring membranes of differ-
ent shape and for membranes with varying number of
corrugations. In a silicon microphone application, a
high electro-acoustical sensitivity up to 8.2 mV/Pa/V is
achieved with a membrane diameter of only I mm.
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Characterization of Lithographically Printed Resistive
Strain Gauges

Hay, G.I. Evans, P.S.A. Harrison, D.J. Southee,
D. Simpson, G. Harrey, P.M.

On page(s): 864- 871

Abstract

This paper reports progress in sensor fabrication by
the conductive lithographic film (CLF) printing proc-
ess. Work describing strain-sensitive structures manu-
factured using a modified printing process and con-
ductive inks is addressed. The performance of a “sin-
gle-ink” strain-sensitive structure when printed on six
alternative substrates (GlossArt, PolyArt, Teslin, My-
lar C, Melinex, and Kapton) is analyzed. Though not
intending to compete with conventional gauges in
high-tolerance measurement, the structures exhibit
properties that indicate suitability for novel applica-
tions.

Multidimensional CMOS In-Plane Stress Sensor
Bartholomeyczik, J. Brugger, S. Ruther, P.
Paul, O.

On page(s): 872- 882

Abstract

This paper reports a novel multidimensional comple-
mentary metal-oxide semiconductor (CMOS) based
stress sensor. The device uses an octagonal n-well in a
p-substrate and eight peripheral contacts enabling the
current to be switched in eight directions rotated by an
angle of m/4. By taking full advantage of the piezoresis-
tive behavior of single-crystal silicon, the measurement
of all in-plane stress tensor components, i.e., G_, O,
and o, is demonstrated. This information is derived
from the zeroth and second angular-order Fourier
components of voltage signals parallel and perpendic-
ular to the switched current. Nonlinearities of the sys-
tem are reduced by proper bias conditions using a cent-
er contact. The device was calibrated by applying de-
fined normal stresses using a bending bridge setup.
The device behavior was modeled including piezoresis-
tive effects and the junction field effect by a combina-
tion of the finite element method and a nonlinear simu-
lation program with integrated circuits emphasis
(SPICE) network simulation using junction field effect
transistor (JFET) elements. Stress sensitivities of
200 uV V! MPa! are demonstrated for the determina-
tion of the three stress components.

Generation-Recombination Noise in Pseudomorphic
Modulation-DopedS$hbox Al ,Ga As/In  Ga  As/
GaAs Micro-Hall Devices

Kunets, V.P. Pomraenke, R. Dobbert, J. Kissel,
H. Muller, U. Kostial, H. Wiebicke, E. Tarasov,
G.G. Mazur, Y.I. Masselink, W.T.

On page(s): 883- 888

Abstract

The noise spectrum in micro-Hall devices based on
pseudomorphic Al ,Ga  As/In; Ga ,As/GaAs modu-
lation-doped heterostructures was measured between 4
Hz and 65 kHz, allowing components due to thermal,
1/f, and generation-recombination to be characterized.
Applying deep level noise spectroscopy (DLNS) in the
temperature range of 77-300 K to analyze the genera-
tion-recombination part of the spectrum, two electron
traps contributing to noise density were identified. An
emission activation energy of 474 meV was measured
for the dominant trap, corresponding to the well-
known DX center originating from the AlGaAs barri-
er. The other deep level, with an emission activation
energy of 242 meV, is probably related to defects in the
InGaAs layer. The structures under investigation re-
sulted in high-performance micro-Hall devices: a sup-
ply-current-related sensitivity up to 725 V-Al-T-! at 77
K independent of bias current, a signal-to-noise sensi-
tivity of 155 dB-T' and a detection limit of
340 pT-mm-Hz ' at 77 K were measured.

A CMOS Rotary Encoder Using Magnetic Sensor
Arrays
Nakano, K. Takahashi, T. Kawabhito, S.

On page(s): 889- 894

Abstract

A new type of small magnetic rotary encoder is pre-
sented. The device detects the magnetic field of a per-
manent magnet attached to the end of the rotating
shaft using complementary metal-oxide semiconduc-
tor (CMOS) magnetic sensors [magnetic field effect
transistor (MAGFET) arrays] set in a square arrange-
ment. The sensor array is integrated onto a CMOS
chip along with angle-detection circuits, leading to the
realization of a compact, cost-effective rotary encoder.
A prototype sensor chip with dimensions of 4.3:4.3
mm? is shown to provide error as low as 3.5° without
offset calibration and 0.36° with offset calibration,
based on an angle calculation method with mean
square estimation. This result shows that the CMOS
rotary encoder can achieve resolution of 10 bits/rota-
tion at the cost of calibration.
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“Residence Times Difference” Fluxgate Magnetome-
ters
Ando, B. Baglio, S. Bulsara, A.R. Sacco, V.

On page(s): 895- 904

Abstract

We present analytical and experimental results on
fluxgate magnetometers that make use of a readout
technique based on residence times. This approach al-
lows for enhancing sensitivity to weak target signals in
particular when the reduction of the sensor dimensions
are considered. Our approach, exploiting the inherent
nonlinear character of the bistable core dynamics, is
based on the time domain characterization of the tran-
sitions between the two saturation states of the hyster-
esis loop that is inherent in the ferromagnetic core dy-
namics. This readout technique can be implemented
with bias signals having lower amplitude and frequen-
cy than those used in conventional fluxgate processing
schemes, thus reducing the device power requirements.
The efficacy of this strategy is shown through an ana-
lytical approach and via experimental results which
suggests guidelines for optimal device design and real-
ization. The experiments have been carried out on a
miniaturized laboratory fluxgate prototype; this de-
vice shows numerous desirable characteristics, includ-
ing very good sensitivity and resolution, as well as ease
of operation and a very low cost.

Dependence of GMR on NiFe Layer Thickness in High
Sensitive Simple Spin Valve
Qu,B.J. Ren, T.L. Liu,H.R. Liu, L.T. Li, ZJ.

On page(s): 905- 908

Abstract

The dependence of the giant magnetoresistance on
Ni, Fe , soft magnetic layer thickness is investigated
experimentally for a simple spin valve with a top-
pinned structure of Ta (6 nm)/Ni, Fe ,/Co, Fe, (1 nm)/
Cu (1.8 nm)/ Coy Fe (3.5 nm)/Ir,; Mn, (8 nm)/Ta (6
nm). With Ni, Fe ; thickness increased from 6 nm to 7
nm, the magnetoresistance (MR) ratio decreases
sharply from 8.34% to 3.34%, whereas it changes only
slightly within the thickness ranges from 2-6 nm and
from 7-12 nm, and larger MR ratios are obtained in
the range from 2-6 nm. For a spin valve with an opti-
mized thickness of Ir,) Mn, (11 nm) and top Ta (3 nm),
the MR dependence is in accordance with the former
structure when Nig Fe ; thickness changes from 3.5 to
5.5 nm, and an optimized spin valve with 4.5-nm-thick
Ni, Fe , is obtained. This spin valve has a large MR
ratio (9.15%), low coercive force (0.85 Oe), and high
sensitivity, which makes it promising for applications.
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Low-Power 2-D Fully Integrated CMOS Fluxgate
Magnetometer
Drljaca, P.M. Kejik, P. Vincent, F. Piguet, D.
Popovic, R.S.

On page(s): 909- 915

Abstract

In this paper, we present a low-power, two-axis flux-
gate magnetometer. The planar sensor is integrated in
a standard CMOS process, which provides metal lay-
ers for the coils and electronics for the signal extrac-
tion and processing. The ferromagnetic core is placed
diagonally above the four excitation coils by a compat-
ible photolithographic post process, performed on a
whole wafer. The sensor works using the single-core
principle, with a modulation technique to lower the
noise and the offset at the output. In contrast to tradi-
tional fluxgate approaches, the sensor features a high
degree of integration and minimal power consumption
at 2.5 V of supply voltage that makes it suitable for
portable applications. A novel digital feedback princi-
ple is integrated to linearize the sensor characteristics
and to extend the linear working range.

High-Sensitivity Giant Magneto-Inductive Magnetom-
eter Characterization Implemented With a Low-
Frequency Magnetic Noise-Reduction Technique
Boukhenoufa, A. Dolabdjian, C.P. Robbes, D.

On page(s): 916- 923

Abstract

The Giant Magneto-Inductive (GMI) effect in amor-
phous magnetic and conducting wires is analyzed us-
ing the concepts and words of electronics engineering
to show the way high-sensitivity GMI magnetometers
may be designed. Starting from a simple modeling of
the magneto-impedance, direct and field-locked loop
magnetometers are discussed, together with the imple-
mentation of a low-frequency noise-reduction tech-
nique that makes good use of a basic modulating meth-
od. It allows the removal of a part of the 1/f noise in the
magnetometer. The unmodulated magnetometer char-
acteristics are the following: bandwidth higher than
100 kHz and white noise level lower than 7 pT/ JVHz
above 40 KHz. Similarly, the main auxiliary modulat-
ed magnetometer characteristics are as follows: band-
width of 4.8 kHz and white noise level lower than 60
pT/ JVHz above 3 Hz. The slew rate in both cases is lim-
ited by the electronics to 5 mT/s. The dynamic of these
magnetometers is about 225uT, which corresponds to
more than 120 dB in 1 Hz bandwidth above 1 Hz.
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Induction Magnetic Field Transducers Stability Limits
Sklyar, R.

On page(s): 924- 928

Abstract

The contradiction between widening the frequency
range (FR) and rising the flat part of transfer function
(TF) of an induction magnetic field transducers (IT)
device while maintaining steady operation is solved by
deducing the stability conditions and, finally, the in-
formational and metrological characteristics are stat-
ed. Such stability limits are proposed as the relation-
ship of IT circuit values with positive and negative
magnetic flux feedback loops. The basic metrological
characteristics for five wide-band IT modes are formu-
lated. The steady function of these modes is ensured by
satisfying simultaneous inequalities. Such characteris-
tics are in a state of flux in the FR from <0.1 Hz to>10
MHz and the TF up to 500 Vm/A. In addition, we pro-
pose the informational capability index of ITs as FR
and TF generalization and also the establishment of a
precise upper frequency limit.

Design of Electrode Array of Inductance Flowmeter
Xu, L. Han,J. Wang, Y.

On page(s): 929- 933

Abstract

Multielectrode inductance flowmeters were brought
forward toward coping with the problem of flow re-
gime dependence of traditional inductance flowmeters.
Design of the electrode array is of great importance in
construction of a multielectrode inductance flowmeter.
The number of electrodes and electrode size are two
primary parameters of the array. In this paper, the
governing equation of the multielectrode inductance
flowmeter was solved using a finite difference method.
The chord measurement method was employed to ana-
lyze the influences of both parameters on the estima-
tion of mean flow velocity. Based on the quantitative
calculation of the influences of the two parameters on
measurement error, criteria for the design of the elec-
trode array were presented.

Hall Sensor Response to an Inhomogeneous Magnetic
Field

Cordier, C. Mechin, L. Gunther, C. Sing,
M.L.C. Bloyet, D. Mosser, V.

On page(s): 934- 941

Abstract

The response of a Hall-effect sensor to a spatially de-
pendent magnetic field is of importance for many ap-
plications such as magnetic microscopy and nonde-

structive testing. Using the analytical expression of the
response of a Greek cross Hall sensor response to an
ideal field dot published a few years ago, we have cal-
culated its sensitivity and its full width at half maxi-
mum for the field produced by a magnetic dipole and
by two coplanar lines. The experimental results are in
good agreement with theory. They show that the spa-
tial resolution is roughly equal to the dimension of the
central part of the Greek cross and that a flux-meter
approximation is not appropriate for modeling such
Hall-effect sensors for very close field sources.

An Ultrawide-Band Microwave Radar Sensor for
Nondestructive Evaluation of Pavement Subsurface
Park, J. Nguyen, C.

On page(s): 942- 949

Abstract

A new ultrawide-band (UWB) microwave radar sensor
operating from 0.6 to 5.6 GHz has been developed us-
ing microwave integrated circuits for pavement sub-
surface characterization. UWB antennas operating
from 0.5-10-GHz have been designed and tested for
use in the sensor. A new simple, yet effective, accurate
procedure was also developed to compensate for the
common amplitude deviations and nonlinear phase er-
rors produced by the inherent imperfection of the sys-
tem. The developed compensation method is applica-
ble to other systems and effectively reduces the poten-
tial masking of adjacent targets as well as facilitating
and increasing the accuracy for target identification of
the sensor. The sensor has been used to assess a pave-
ment sample with less than 0.1 in of error in the pave-
ment’s layer thickness. The developed system repre-
sents the first UWB stepped-frequency radar sensor
completely realized using microwave integrated cir-
cuits over the frequency range of 0.6-5.6 GHz for sub-
surface sensing applications.

Development of RF-MEMS Switch on PCB Substrates
With Polyimide Planarization

Ghodsian, B. Jung, C. Cetiner, B.A.

DeFlaviis, F.

On page(s): 950- 955

Abstract

This paper describes an improved manufacturing tech-
nology for the fabrication of radio frequency (RF) mi-
croelectromechanical systems switches on a laminated
printed circuit board (PCB). The process simplifies the
fabrication process without sacrificing the RF per-
formance of switches on the PCB. The proposed proc-
ess patterns a 17.5-um-thick copper layer on the PCB;
as a result, the surface becomes highly nonplanarized.
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Polyimide is then used to planarize the PCB’s pat-
terned copper layer. The use of polyimide for planari-
zation has not only made the fabrication process sim-
pler, but it has also reduced the formation of voids in
the photoresist sacrificial layer where metallic mem-
brane is deposited and patterned. The switches fabri-
cated with this technology demonstrate a low insertion
loss (less than 0.06 dB at 10 GHz) and good isolation
(less than 20 dB at 10 GHz).

Optimal Design of CMOS Pseudoactive Pixel Sensor
(PAPS) Structure for Low-Dark-Current and Large-
Array-Size Imager Applications

Shih, Y.-C. Wu, C.-Y.

On page(s): 956- 963

Abstract

In this paper, a pixel structure called the optimal pseu-
doactive pixel sensor (OPAPS) is proposed and ana-
lyzed for the applications of CMOS imagers. The
shared zero-biased-buffer in the pixel is used to sup-
press both dark current of photodiode and leakage
current of pixel switches by keeping both biases of
photodiode and parasitic pn junctions in the pixel bus
at zero voltage or near zero voltage. The factor of
photocurrent-to-dark-current ratio per pixel area
(PDRPA) is defined to characterize the performance of
the OPAPS structure. It is found that a zero-biased-
buffer shared by four pixels can achieve the highest
PDRPA. In addition, the column sampling circuits
and output correlated double sampling circuits are
also used to suppress fixed-pattern noise, clock
feedthrough noise, and channel charge injection. An
experimental chip of the proposed OPAPS CMOS im-
ager with the format of 352-288 (CIF) has been de-
signed and fabricated by using 0.25 pm single-poly-
five-level-metal (1P5SM) N-well CMOS process. In the
fabricated CMOS imager, one shared zero-biased-
buffer is used for four pixels where the PDRPA is
equal to 47.29 um. The fabricated OPAPS CMOS im-
ager has a pixel size of 8.2-8.2 um, fill factor of 42%,
and chip size of 3630-:3390 um. Moreover, the meas-
ured maximum frame rate is 30 frames/s and the dark
current is 82 pA/cm?. Additionally, the measured opti-
cal dynamic range is 65 dB. It is found that the pro-
posed OPAPS structure has lower dark current and
higher optical dynamic range as compared with the ac-
tive pixel sensor (APS) and the conventional passive
pixel sensor (PPS). Thus, the proposed OPAPS struc-
ture has high potential for the applications of high-
quality and large-array-size CMOS imagers.
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An Arrayed Waveguide Grating Based Multiplexer
and Interrogator for Fabry—Perot Sensors
Willshire, A.J. Niewczas, P. McDonald, J.R.

On page(s): 964- 969

Abstract

In this paper, we propose an interrogation system ca-
pable of multiplexing four identical Fabry—Perot (FP)
interferometric sensors using two wavelength-division
multiplexing devices. One is a 40-channel DWDM
channel monitor, the other a four-channel CWDM de-
vice. The sensors are connected to the output channels
of the CWDM device in order to assign a portion of
the spectrum to each sensor. The reflected spectra are
then analyzed using the DWDM channel monitor. By
monitoring the power incident on each of the DWDM
channels, the four sensor reflection spectra can be re-
constructed in software and information relating to
the measurand obtained. Based on software simula-
tions and previous laboratory experiments with single
sensors, it is predicted that this system would be capa-
ble of interrogating four EFPI strain sensors simulta-
neously at frequencies greater than 5 kHz with a reso-
lution of approximately 2 pe and a range of 3000 pe.

Speed-Enhanced Integrated Optical Sensor With Area-
Reduced Regulated-Voltage Up-Converter
Knorr,J. Swoboda, R. Zimmermann, H.

On page(s): 970- 975

Abstract

The bandwidth of the photodiode in an optoelectronic
integrated sensor circuit with a single 5-V supply is in-
creased from 20 to 770 MHz by an on-chip voltage up-
converter. A shunt-regulator is implemented to keep the
die area small and to best exploit the breakdown voltag-
es of available devices. Rise and fall times below 0.49 ns
are achieved enabling operation at data rates in excess
of 1 Gbit/s. A possible receiver sensitivity of —22.5 dBm
results for a wavelength of 670 nm with an additional
external capacitor of 10 nF. Without an external capac-
itor, a sensitivity of —22.15 dBm is obtained.

Fast Hartmann—Shack Wavefront Sensors Manufac-
tured in Standard CMOS Technology

de Lima Monteiro, D.W. Nirmaier, T. Vdovin,
G.V. Theuwissen, A.J.P.

On page(s): 976- 982

Abstract

This paper discusses the implementation of fast wave-
front sensors based on the Hartmann—Shack method
in standard complementary metal-oxide semiconduc-
tor (CMOS) technology and evaluates the impact of
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the capabilities and limitations of this technology on
the wavefront sensor performance. Aiming at fast op-
eration (>1 kHz), we compare the applicability of ei-
ther conventional or dedicated image sensors and in-
vestigate how current custom concepts can comple-
ment each other. To date, three different custom
CMOS-sensor layouts have been implemented. Besides
being able to operate at faster rates than conventional
sensors, these devices demonstrated the ability to
achieve high wavefront-detection accuracy and the po-
tential for use in low-light applications (e.g., ophthal-
mic diagnostics). The goal is to identify the most im-
portant practical issues related to using standard
CMOS technology in wavefront sensing.

Silicon Carbide Photodiode Sensor for Combustion
Control

Brown, D.M. Fedison, J.B. Hibshman, J.R.
Kretchmer, JJ W. Lombardo, L. Matocha, K.S.
Sandvik, P.M.

On page(s): 983- 988

Abstract

A dual silicon carbide photodiode chip was developed
to determine the temperature of a natural gas combus-
tion flame. The concept uses the change in shape of the
260-350 nm OH band with temperature. One half of
the chip was covered with a long-pass multiple layer
dielectric filter with a short wavelength cutoff at about
315 nm. After amplification, the two signals produced
by the filtered and unfiltered halves of the chip are di-
vided to produce a ratio, which is very sensitive to
changes in flame temperature. Sensitivity is about
0.35% per 20 °F change in flame temperature for tem-
peratures between 2700 and 3000 °F. The temperature
measured is the specific average temperature encom-
passed by the field of view of the sensor assembly.

Capacitive Fiber-Meshed Transducers for Touch and
Proximity-Sensing Applications

Wijesiriwardana, R. Mitcham, K. Hurley, W.
Dias, T.

On page(s): 989- 994

Abstract

Capacitive sensing is used in manufacturing E-textiles
for touch and proximity-sensing applications. The
common approach is to construct electrodes on top of
a nonconductive fabric structures. Woven and knitted
fabric structures are used for the construction; metallic
wire and conductive coated fibers are primarily used.
Due to the performance degradation and poor comfort
of these constructions, we have constructed electrodes
with inherently conductive polymers and multifila-

ment metallic fibers by integrating them into fiber-
meshed structures such that the electrodes are a part of
the nonconductive base structure. We have used capac-
itive and resistive measurement techniques for the de-
tection. Out of many mechanical methods of fiber-in-
tegrating processors, we have used flat bed-knitting
technology and Jacquard weaving technology. In this
paper, we have discussed the construction, sensing,
and applications of capacitive fiber-meshed transduc-
ers and their applications.

A Combinatorial Approach for Field-Effect Gas
Sensor Research and Development

Klingvall, R. Lundstrom, I. Lofdahl, M.
Eriksson, M.

On page(s): 995- 1003

Abstract

A continuous two-dimensional variation of the prop-
erties of the gas sensitive layer of a metal-insulator—
semiconductor structure has been analyzed with the
scanning light pulse technique. This technique allows a
lateral resolution of the local gas response and is,
therefore, well suited for analyzing a device where each
point of the gas sensitive layer has unique properties.
The results show that this method has the potential to
optimize the thickness combination of the metal films
for a double-layer component to improve important
sensor properties such as sensitivity, selectivity, and
stability using a drastically reduced number of compo-
nents.

Transient Regime of Gas Diffusion—Physisorption
Through a Microporous Barrier
Hossein-Babaei, F. Orvatinia, M.

On page(s): 1004- 1010

Abstract

A chemically passive porous barrier of finite thickness is
exposed to the air polluted with a target gas (TG) of low
concentration, at t=0. The TG diffuses through the bar-
rier while being physically adsorbed onto the effective
surface of the porous solid. At the early stages of the
process, the calculation of the net flow rate of the TG
through the barrier is of considerable complexity, as it is
strongly influenced by the TG diffusion, adsorption,
and desorption processes. In this paper, the problem is
considered quantitatively. A nonlinear partial differen-
tial equation has been derived for the process, which re-
lates the TG concentration at any point and time to the
concentration and molecular parameters of the pollut-
ing TG. The equation is numerically solved. The results
predicted a delay in the molecular diffusion of the TG
through the barrier due to the interactions between the

81



Sensor Electronics and Microsystem Technologies. 4/2005

TG and the effective surface of the porous solid. The
delay depends on the nature of the TG and is analytical-
ly predictable. The results were experimentally verified
by the measurement of the TG concentration build up at
the opposite side of a highly porous 1.5-mm-thick slab
of aluminum silicate fiberboard. It is shown that such
measurements are of potential importance in the design
of diagnostic gas sensors.

Dynamic High-Pressure Calibration of the Fiber-Optic
Sensor Based on Birefringent Side-Hole Fibers
Nawrocka, M.S. Bock, W.J. Urbanczyk, W.

On page(s): 1011- 1018

Abstract

This paper presents a dynamic pressure calibration of
the fiber-optic interferometric sensor based on highly
birefringent side-hole fibers. Earlier, we tested other
types of fiber-optic sensors based on the same principle
for measurements of static and quasi-static pressure.
To apply the sensor for measurements of fast pressure
changes, the dynamic analysis is crucial due to the oc-
currence of resonance phenomena and due to the pos-
sibility of false pressure readings. We applied a static
calibration procedure to initially determine the pres-
sure sensitivity and temperature stability of the sensor.
Next, we compared the characteristics of the fiber-op-
tic sensor with the responses of a calibrated piezoelec-
tric dynamic pressure sensor at an operating range of
110 bar with a sampling rate equal to 200 kHz. The
characteristics of the fiber-optic sensor are in good
agreement with those of the reference piezoelectric sen-
sor for the linear and exponential functions and for the
half-sine when the pulse is wider than 400 ms. Howev-
er, for half-sine pulses narrower than 250 ms, reso-
nance oscillations occur only in the reference sensor.
Construction of the fiber-optic sensor reduces the un-
desirable oscillations, which thereby makes it possible
to operate on frequencies higher by about one order
than in the case of the piezoelectric sensor. It clearly
shows that the highly birefringent fiber-optic sensors
can be successfully applied for measurements of rapid
pressure changes.

Analyzing and Simulation of MEMS in VHDL-AMS
Based on Reduced-Order FE Models

Schlegel, M. Bennini, F. Mehner,J. Herrmann,
G. Muller, D. Dotzel, W.

On page(s): 1019- 1026

Abstract
This paper deals with the computer-aided generation

of reduced-order macromodels (ROMs) for system
level simulation using VHDL-AMS. The focus is
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thereby set on the application of ROMs in system sim-
ulation. It also gives an survey of our approach of re-
duced-order modeling. VHDL-AMS is used to describe
microelectromechanical systems based on lumped and
rigid bodies for several years. But such models often
have a limited accuracy if the system contains flexible
bodies or nonhomogeneous electrical fields. Methods
of reduced-order modeling of linear systems to in-
crease the system model accuracy are also available for
some years. The work presented in this paper combines
the advantages of reduced-order modeling and
VHDL-AMS system level simulation, whereas our ap-
proch of reduced-order modeling is able to handle
nonlinear systems too.The application of ROMs on
system level and their export to VHDL-AMS have
been demonstrated by two surface micromachined vi-
bration sensor arrays which are intended for wear state
recognition. Additionally, a new approach called
“multi architecture modeling” has been applied which
simplifies the integration of macromodels into the sys-
tem. As a result of this work, we are able to simulate
certain classes of nonlinear ROMs with an error less
than 1% compared with the finite-element method sim-
ulation. Also, simulation time of ROMs is shorter than
simulation time of models based on lumped and rigid
bodies.

Analog Floating-Gate, On-Chip Auditory Sensing
System Interfaces

Hasler, P. Smith, P.D. Graham, D. Ellis, R.
Anderson, D.V.

On page(s): 1027- 1034

Abstract

This paper describes our current efforts toward creat-
ing cooperative analog—digital signal-processing sys-
tems for auditory sensor and signal-processing appli-
cations. We address resolution issues that affect the
choice of signal-processing algorithms arriving from
an analog sensor. We discuss current analog circuit
approaches toward the front-end signal processing by
reviewing major programmable analog building
blocks and showing how they can be interconnected to
create a complete system. We also discuss our current
IC approaches using this technology for noise suppres-
sion, as well as our current analog signal-processing
front-end system for speech recognition. Experimental
data is presented from circuits fabricated using a
0.5 um nwell CMOS process available through MO-
SIS.
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Adaptive Multiaspect Target Classification and
Detection With Hidden Markov Models
Ji, S. Liao, X. Carin, L.

On page(s): 1035- 1042

Abstract

Target detection and classification are considered
based on backscattered signals observed from a se-
quence of target-sensor orientations, with the meas-
urements performed as a function of orientation (an-
gle) at a fixed range. The theory of optimal experi-
ments is applied to adaptively optimize the sequence of
target-sensor orientations considered. This is motivat-
ed by the fact that if fewer, better-chosen measure-
ments are used then targets can be recognized more ac-
curately with less time and expense. Specifically, based
on the previous sequence of observations$mbi
0,={0, ..., O}, the technique determines what
change in relative target-sensor orientation A6, is op-
timal for performing measurement ¢ +/, to yield obser-
vation O ,,. The target is assumed distant or hidden,
and, therefore, the absolute target-sensor orientation
is unknown. We detail the adaptive-sensing algorithm,
employing a hidden Markov model representation of
the multiaspect scattered fields, and example classifi-
cation and detection results are presented for underwa-
ter targets using acoustic scattering data.

Development of ANN-Based Virtual Fault Detector for
Wheatstone Bridge-Oriented Transducers
Singh, A.P. Kamal, T.S. Kumar, S.

On page(s): 1043- 1049

Abstract

This paper reports on the development of a new artifi-
cial neural network-based virtual fault detector (VFD)
for detection and identification of faults in DAS-con-
nected Wheatstone bridge-oriented transducers of a
computer-based measurement system. Experimental
results show that the implemented VFD is convenient
for fusing intelligence into such systems in a user-inter-
active manner. The performance of the proposed VFD
is examined experimentally to detect seven frequently
occurring faults automatically in such transducers.
The presented technique used an artificial neural net-
work-based two-class pattern classification network
with hard-limit perceptrons to fulfill the function of an
efficient residual generator component of the proposed
VFD. The proposed soft residual generator detects
and identifies various transducer faults in collabora-
tion with a virtual instrument software-based inbuilt
algorithm. An example application is also presented to
demonstrate the use of implemented VFD practically
for detecting and diagnosing faults in a pressure trans-
ducer having semiconductor strain gauges connected

in a Wheatstone bridge configuration. The results ob-
tained in the example application with this strategy are
promising.

Multiwavelength Sensing of Smoke Using a Polychro-
matic LED: Mie Extinction Characterization Using
HLS Analysis

Aspey, R.A. Brazier, K.J. Spencer, J.W.

On page(s): 1050- 1056

Abstract

A multiwavelength-sensing scheme using a polychro-
matic light-emitting diode has been developed for
monitoring smoke to allow combustion material to be
characterized. Spectral analysis uses HLS chromaticity
parameterization to examine the interaction effects on
the transmission of polychromatic light due to air-
borne aerosol/particles. The effects of wavelength and
sample are investigated, and it is shown that, by using
HLS analysis, it is possible to uniquely identify a com-
bustion material by variations in lightness and satura-
tion over a range of hue values. Lightness and satura-
tion are shown to follow a distinct locus unique to the
smoke from the combustion material, although the ef-
fect of fuel-oxygen mixing ratios have not been inves-
tigated and the data set is limited to two proof-of-con-
cept case studies. The technique may, therefore, be ap-
plied to fire detection in inaccessible or remote areas
(e.g., chemical plant, aircraft engines, etc.) where the
type of response may be critical and dependent on
combustion material. It may also potentially be used
to identify liquids from their aerosol.

Design of a Terfenol-D Based Fiber-Optic Current
Transducer
Satpathi, D. Moore, J.A. Ennis, M.G.

On page(s): 1057- 1065

Abstract

The authors have developed and tested a prototype
magnetostriction-based, passive optical current sens-
ing device for high-voltage applications. The sensor
contains a ferromagnetic yoke, a modulator of magne-
tostrictive Terfenol-D that responds to the magnetic
field, and a fiber Bragg grating that converts this re-
sponse into a wavelength-modulated optical signal
and transmits it via an optical fiber to ground-level
electronics. To linearize the output, the modulator ma-
terial was subjected to both mechanical and magnetic
biases. The prototype CT was found to have a useable
linear range of 100-1000 A with a measured phase
shift of around 30° for a steady-state 60-Hz excitation.
Both the gain and the phase response have been found
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to be dependent on mechanical prestress and magnetic
bias. The authors also report on materials characteri-
zation and modeling that support the actual design
process.

A Wireless Multipoint Pressure Sensing System:
Design and Operation

Subramanian, C.S. Pinelli, J.-P. Lapilli, C.D.
Buist, L.

On page(s): 1066- 1074

Abstract

This paper describes the development of a remote-
sensing and wireless data acquisition system. The sys-
tem was developed as part of a research effort current-
ly underway to instrument coastal homes in Florida to
monitor roof wind pressures during hurricanes. How-
ever, the design of the wireless data acquisition is flex-
ible enough to adapt to other multisensor, wind tun-
nel, or field-testing applications. This paper describes
the details of the design, theory of operation, and the
results of field performance tests of the system. The
new system offers the advantages of ease of installa-
tion, capability for more than 48 h of continuous data
acquisition from up to 60 sensors at variable sampling
rate, and relatively easy maintenance.

Experimental Analysis of Power Supply Interference
Rejection in Commercial Quasi-Digital Sensors
Reverter, F. Pallas-Areny, R.

On page(s): 1075- 1081

Abstract

The power supply interference rejection of four com-
mercial quasi-digital sensors (ADXL202, SMT160-30,
TMP04, MAX6676) has been experimentally analyzed
by using a test method that allows us to easily select the
amplitude and frequency of the interfering signal.
Slow and fast changes of the sensor supply voltage
yield bias errors and increase the uncertainty of the
output signal parameter (time interval, mark-space ra-
tio) that carries the information about the measured
physical quantity. The effects of the interference on the
output information are unique when the interfering
frequency equals a multiple of the output signal fre-
quency. For the sensors analyzed, a 100 mV sine-wave
interference increased the uncertainty from 14 to 140
times that obtained when the supply voltage was clean.
These experimental results cannot be directly predicted
from the power supply rejection ratio value and the
performance figures in manufacturer’s data sheets.

84

Polymer-Coated Fiber Bragg Grating for Relative
Humidity Sensing

Yeo, T.L. Sun, T. Grattan, K.T.V. Parry, D.
Lade, R. Powell, B.D.

On page(s): 1082- 1089

Abstract

A fiber-optic-based humidity sensor has been fabricat-
ed using a fiber Bragg grating (FBG) coated with a
moisture-sensitive polymer. The sensing concept ex-
ploits the inherent characteristics of the FBG and is
based on the strain effect induced in the Bragg grating
through the swelling of the polymer coating. A direct
indication of the humidity level is given by the shift of
the Bragg wavelength caused by the expansion of the
sensing material. The FBG sensor used in this work
has an approximate coating thickness of 33 pm and
was exposed to different humidity levels at room tem-
perature. The sensitivity of the sensor was estimated to
be about 4.5 pm/%RH at a wavelength of 1535 nm, this
being obtained through a process of linear regression.
The resulting uncertainty in the measurement is
+4%RH and the response time of the sensor and the
moisture expansion coefficient of polyimide were ob-
tained from a series of experimental investigations and
cross compared with the results of previous work.

A Shift-and-Convolution Technique for High-Resolu-
tion Radar Images

Perez-Martinez, F. Garcia-Fominaya, J. Calvo-
Gallego, J.

On page(s): 1090- 1098

Abstract

Theoretical and experimental results of a new method
able to obtain images with high-resolution radars
(HRRs) are presented in this paper. This algorithm
does not need the data-phase information of the signal
reflected by targets; it only uses the extracted nonco-
herent data. The proposed procedure works on real
time, and it is compatible with the scanning and track-
ing radar functions. The technique consists of a modi-
fication and adaptation of algorithms used for the syn-
chronization of the actual digital communication
systems.Experimental results have been obtained with
ARIES radar, a surface marine and coast surveillance
HHR developed by INDRA SISTEMAS S.A. in col-
laboration with the Technical University of Madrid.
The Spanish Ministry of Defence founded this re-
search.
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Using a MISiC-FET Sensor for Detecting NH, in SCR
Systems

Wingbrant, H. Svenningstorp, H. Salomonsson,

P. Kubinski, D. Visser, JJH. Lofdahl, M.

Spetz, A.L.

On page(s): 1099- 1105

Abstract

One way to decrease the emitted levels of NO,_ from
diesel engines is to add NH, in the form of urea to the
exhausts after combustion. NH, will react with NO_in
the catalytic converter to form N, and water, which is
called selective catalytic reduction (SCR). The amount
of NH, added may be regulated through closed-loop
control by using an NH, sensor. The metal-insulator
silicon—carbide field-effect transistor (MISiC-FET)
sensor has previously been tested for this application
and has been shown to be sensitive to NH,. Here, the
sensors have been further studied in engine SCR sys-
tems. Tests on the cross sensitivity to N,O and NO,,
and studies concerning the influence of water vapor
have been performed in the laboratory. The difference
between Ir and Pt films, with regard to catalytic activ-
ity, has also been investigated. The sensors were found
to be sensitive to NH, in diesel engine exhausts. The
addition of urea was computer controlled, which made
it possible to add NH, in a stair-like fashion to the sys-
tem and detect it with the MISiC-FET sensors. The
presence of water vapor was shown to have the largest
effect on the sensors at low levels and the NH, response
was slightly decreased by a background level NO,.

Novel Analog Readout Electronics for Microacoustic
Thickness Shear-Mode Sensors
Jakoby, B. Art, G. Bastemeijer, J.

On page(s): 1106- 1111

Abstract

In this paper, a novel purely analog electronic readout
circuit for sensors based on thickness shear-mode
(TSM) resonators is introduced. This system can, e.g.,
be used for viscosity sensing of liquids, even if the liq-
uid shows a comparatively high viscosity. In contrast
to conventionally utilized oscillator circuits, the
present circuit eliminates the disturbing influence of
the static capacitance of the sensor by means of a ded-
icated synchronous detector circuit. The sensor is ex-
ternally driven by a voltage-controlled oscillator
(VCO), which is tuned to the resonator’s fundamental
frequency by means of a control circuit utilizing a fre-
quency modulation of the VCO signal. When the con-
trol loop has settled, either the obtained resonance fre-
quency or the damping of the sensor, which is indicat-
ed by means of a DC output voltage, can be used as the
output signal providing a measure for the viscosity.

Microelectromechanical HF Resonators Fabricated
Using a Novel SOI-Based Low-Temperature Process
Ruther, P. Bartholomeyczik, J. Buhmann, A.
Trautmann, A. Steffen, K. Paul, O.

On page(s): 1112- 1119

Abstract

This paper reports on a novel silicon-on-insulator
(SOI) based low-temperature fabrication process to re-
alize microelectromechanical high-frequency resona-
tors. Key features of the devices are single-crystal sili-
con resonant beams, 400-nm or 600-nm thin transduc-
er gaps, and gold electrodes. The fabrication process
combines bulk silicon micromachining applying deep
reactive ion etching, low-temperature deposition of a
thin sacrificial oxide layer, and electroplating of the
lateral electrodes. The resonant behavior of devices
with resonance frequencies f,, between 420 kHz and
4.11 MHz was characterized as a function of the bias
voltage V, applied to the beam. Measurements were
performed at ambient pressures p between 5-10° Pa
and 0.5 Pa. Q values up to 52 000 at /,, =420 kHz and
6000 at f,, =4.11 MHz were obtained. The interaction
of resonator and measurement setup were simulated
using an electrical network simulation program com-
bined with a finite element analysis using ANSYS.

Microanalysis System for pO,, pCO,, and pH Con-
structed With Stacked Modules
Kojima, S. Loughran, M. Suzuki, H.

On page(s): 1120- 1126

Abstract

A miniaturized analysis system for online monitoring
of p0O,, pCO,, and pH was constructed by stacking a
reference electrode module, a sensing module, and a
sampling module. The liquid-junction reference elec-
trode module used durable thin-film Ag-AgCl elec-
trodes with pinholes to use an internal solution satu-
rated with KCl. A Clark-type pO, sensor, a Severing-
haus-type pCO, sensor, and an indicator electrode for
a pH sensor were integrated on a sensing module. The
sampling module used reversible growth or shrinkage
of a hydrogen bubble on a platinum black working
electrode. The volume change of the gas was converted
to the movement of the solution in a flow channel re-
producibly by a silicone rubber diaphragm. An exter-
nal solution could be introduced into the system suc-
cessfully by the sampling mechanism. Clear responses
were observed with the three sensors upon sampling of
standard solutions. Calibration plots were linear in
clinically important ranges for the respective analytes.
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Simulation of an Optical-Sensing Technique for
Tracking Surgical Tools Employed in Computer-
Assisted Interventions

Sun, J. Smith, M. Smith, L. Nolte, L.-P.

On page(s): 1127- 1131

Abstract

Establishing the accuracy of optical-sensing systems
for tools used in surgical procedures is an essential and
nontrivial task. This paper shows that an optical-
tracking system may be regarded as a cooperative sys-
tem in that its accuracy is related not only to the opti-
cal-tracking system itself, but also to the parameters of
the tracked objects. A numerical simulation method is
used to obtain the accuracy distribution of imaginary
markers, and, through statistical analysis, it is con-
cluded that accuracy is inversely proportional to the
root of the number of real markers and varies in pro-
portion to increasing noise on the real marker posi-
tions. The results can be used to optimize the design of
sensor-navigated surgical tools and improve accuracy
when placing reference frames in radiology tasks. The
work is also relevant to any position-sensing applica-
tion that involves point-based rigid transformations.
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Optical Sensor for Noncontact Measurement of Lignin
Content in High-Speed Moving Paper Surfaces
Ramasubramanian, M.K. Venditti, R.A.
Ammineni, C. Mallapragada, V.

On page(s): 1132- 1139

Abstract

An optical sensor for real-time measurement of lignin
content in moving paper sheets is described in this pa-
per. The sensor is useful for high-speed automated
sorting of papers according to lignin content in a
mixed-waste stream for efficient recycling. The sensor
measures lignin fluorescence when excited in the visible
region. Results indicate that when paper surfaces are
excited with a laser source (532 nm), the lignin fluores-
cence spectrum shows a peak near 650 nm. Measure-
ment of this peak intensity from paper samples is a
measure of lignin content and correlates linearly with
the standard chemical method for lignin determination
(Klasson lignin content). Newsprint samples, typically
containing high lignin, produce high intensity, while
ledger printing and writing grades with low lignin con-
tent produce low-fluorescence intensity. The proposed
sensor configuration is discussed and results from a
systematic study of variables, namely, text printed on
surface, homogeneous dyed in color, printed color
patches, paper thickness, sensor configuration param-
eters such as excitation source intensity, and distance
from sample surface are reported. In dynamic tests on
a simulated conveyor operating at realistic speeds, the
sensor is able to reliably measure fluorescence intensi-
ties on unprinted samples without ambiguity and iden-
tify high and low lignin-containing samples.
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Benuka Bpuranis) Craxipa .M. npod. (JIbBiB, Ykpaina)
Kop6yTtsak [A.B. npod. (Kui, Ykpaina) Crponcekuii O.B., 0.¢p. — m.H. (KuiB, YkpaiHa)
Kox ®. npod. (I"'apuinr, HiMmeuunHa) Tpersax O.B. akan. AIIHY (Kuis, YkpaiHa)
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®peik .M., mpod. (IB.-DpankiBchk, YKpaina)
XaptuHarens X. JI. mpod. (Japmmranr, Himeu-
YUHA)

Yamniz Puuapn npod. (HorTunrewm,

Benmuka bpuranis)

Usupyk B.I1. mpod. (Kuis, Ykpaina)

[enenin M.O. a.1.H. (3eneHorpan, Pocis)
[oBenon XK-M. nipod. (Llenekc, Dpaniris)
IImrechkuit E.M. ipod. (MiHchK, Bitopycs)
SlkoBenko B.M. akan. HAHY (XapkiB, Ykpaina)

Opeanizauiinuit Komimem:

CwmunatnHa B.A. — romnoBa
Jlenix f1.1 — 3acrt. roinosu
Bamna6an A.Il.

Bopuak B.A.

Bitep P.B.

Hpozmos B.O.

3aroBcbka H.II.

Kaprmenko A.O.
KoBampuyk B.B.
Kypmamos L.
Moxkpunbkuii B.A.
Himyk FO.A.
ITramenko O.O.
Yemepecrok I'.T".

Ilonepeoniii cnucok 3anpouwieHux 00nogioayis:

bnoncekuii 1.B.(Kuis, Ykpaina)
I'acbkoB A.M.(Mocksa, Pocis)
I'ynses FO.B. (Mocksa, Pocis)
JI’Amiko (Pum, ITamis)

Hpyxwunin A.O.(JIsBiB, Ykpaina)
€necpka [.B. (KuiB, Ykpaina)
€pemenko B.B. (XapkiB, Ykpaina)
Inmpuenko B.B. (KuiB, Ykpaina)
Kox ®. (Himeuunna)

Kpyrosepues C. A. (3errenorpan, Pocis)
Kypmamos II.JI. (Oxeca, Ykpaina)
Jlemix f1.1. (Omeca, Ykpaina)

Jlutopuenko B.I'. (KuiB, Ykpaina)
Mensenp O.B. (Ppssino, Pocis)
Papenko .M. (UepHiBmi, YkpaiHa)
CuzoB @.D., (Kuis, Ykpaina)
Ckpumreecekuii B.A. (KuiB, Ykpaina)
CMmuntuHa B.A (Opeca, YkpaiHa)
Craponyo M.®d.(Kuis, Ykpaina)
Cracrok [.B. (JIpBiB, YKpaiHa)
Cradeer B.1. (Mocksa, Pocis)
Yamniz P (Hotinrem, Benuka Bpuranis)
Ysupyk B.I1. (KuiB, Ykpaina)
Ilememin H.A. (3erenorpan, Pocis)

IpumiTka. Cicok 3anpoueHux J0MoBija4yiB Moske OYTH J0NOBHEHHIA.

Hayxosi nanpamu xougepenuii:

. CeHcopu (pi3MYHUX BEJTUYNH.

. AKyCTOEIEKTPOHHI CEHCOPH.

. XiMi4Hi ceHCOPH.

. Biocencopu.

. Marepianu aJist CEHCODIB.

9. TexHOJIOTI4HI MPOOJIEMHI CEHCOPHUKH.
10. Cencopu Ta iHpopMaIIiitHi CUCTEMU.

03N N B W~

. Di3nuHi, XIMIYHI Ta 1HII SBUINA, HA OCHOBI IKUX MOKYTh OYTH CTBOPEHI CEHCOPH.
. [IpoekTyBaHHS Ta MaTEeMaTHYHE MOJICITIOBAHHS CEHCOPIB.

. Pajtiamiiini, onTUYHI Ta ONTOENEKTPOHHI CEHCOPH.

11. derpanaiisi, METPOJIOTIS TA aTECTAIlisl CEHCOPIB.

12. MikpocucremHi Texnomnorii (MST).

Te3u nomoBineit OyayTh BUIaHI Mepe MOYaTKOM pOoOOTH KOH(EPEHIIii.

Bumozu 00 mes

OOcHr Te3: oJIHa ITOBHA CTOPIHKA, 3aIIPOIICH] TOTOBIAl — ABI.

Tekct HaOupaTu Ha apkymn popmaty A4 3 moiasmu: JmiBe — 3,0 cM, permTa mo —2,5 cM B peaaKTopi
WinWord mpugtom Times New Roman. Haza — sxupHuM mpudrom 16 pt, mpizBuiia aBTopis -12 pt,
iHpopMallisi, sIKa CTOCYETHCSI MICII POOOTH aBTOPIB 1 aapeca — KypcuBoM 12 pt, Bce Mo UEHTPY,
TekcT — 14 pt. Mix psaakamu oaud iHTepBas. Cepen aBTOPIB MiAKpecIuTH gomnoBigada. baxkano fioro
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IMOCTABUTH Ha TepIle Miclle, OCKIJIbKHU Mepenucka 0yJie BECTUCH 3 MmepiiuM aBTopoM. CItit HaJlicnaTh
TBEP/Iy KOTIIO Te3 Y 2 MPUMiIpHUKAX, EKCIIEPTHUH BUCHOBOK Ta €JIEKTPOHHY BEPCIIO Te€3 HA TUCKETi 3,5
"abo enexkTponHOIO nomTorw. Ha auckeri Hanucatu: [1pisBuiie, Ha3By 1010Bifl, MicTo. @opmymu Ha-
oupatu y pemnakropi popmyir MS Word Equation a6o MathType. Bci mignucu BceperHi pUCYHKIB, a
TakoX (GOPMYJIM MOBUHHI OyTH mprudTOM BeTUInHOIO 12 pt.

Ymoeu nyonixauii me3s, npuiinamux npozpamuum Komimemom:

— ciuiaTa opreHecky (ojep:xane QOprkoMiToToM HiATBepP/KEHHS 3 YKA3aHHIM NPi3BUIIA YYACHHUKA,
JI0TMOBiga4a);

— HasIBHICTb €KCIEPTHOI0 BUCHOBKY JIJIsl ABTOPiB 3 YKpainu (BUcH/IaliTe pa3oM 3 Te3aMu);

— MOBHA JIONOBi/b (BiAMOBiTHO NPUITHATHM Te3aM).

Bin onnoro aBropa npuiiMaerbesi He OiJibIe BOX /1I0NOBiIEi.

Ipocumo koxcnozo cnigagmopa nadiciamu 3an06HEHy peecmpayiiny Kapmky.

Jomnosiai OymyTh OITyOTiKOBaHi 32 PEKOMEH/IAIIIEI0 TPOTPAMHOTO KOMITETY B HAYKOBO-TEXHIUHUX KYp-
Hamax: “CeHcOpHa eIeKTPOHIKa 1 MiKpocucTeMHi TexHosorii”, “XKypHan pi3uuHUX TOCTIIKEHb”,
“Semicond. Phys. Quant. Electron. Optoelectron.”, “@yHKIioHATBHI MaTepiaym”’, “TeXHOIOTHS U KOHCTPYH-
pOBaHMe B 3JIEKTPOHHO anmapatype”, “doToenekTponika”, “Pagnorexnuka u snekrponuka” (Pocis).

Po6ou4i MoBH koHdepeHnii: ykpaiHcbKa, pocilicbka, aHrJilicbKa.
Oprani3aniiinuii BHEeCOK 32 yu4acTh B KOH(epeHIii CTAHOBUTH:

JUIsl y9acHUKIB 3 Ykpainu — 180 rpH. Bkirouno 3 [1/1B
mutst yaacHukiB 3 CHJT — 350 rph. ($70)
3 iHmmx aepxkas — 500 rpH ($100)
CyMa OprBHECKY 3a y4acTh y BUCTABIII BKa3aHa B 3asBIll HA yJ4acTh y BUCTABII].

Bucmaeka

Indopmartiis cTOCOBHO BUCTABKHM MICTUTHCS B OKPEMOMY TOAATKY 10 IIOTO JcTa. JloroBip Ha
y4acTh Y BUCTABII Oy/e BICIIAHO 3pa3y X IMICIs onepkaHHs Bamoi 3asBku.

Jlooamxkosa inghopmauia

1. BCEMCT-1 (2004 p.) B3s710 yuacTh 011 Hixk 300 BUeHHX Ta crieniamicti 3 21 kpainu.

2. Opeca mMae TipsiMe CIIOJIydeHHs 3 6araTbMa KpaiHaMu CBITY:

— aBiapeticu: Bimenb, Bapmagsa, Ctam0Oyir, Xaiida, Mockpa, C. — IlerepOypr Ta iH.

—3amizauis: bepnin, Bapmasa, Mocksa, C. — IlerepOypr, MiHCBK Ta iH.

— Mopcbkuit TpaHciopt: CramOyin, Xaiida ta iH.

— aBToOycu: MrouxeH, bepnin, dpe3nen, Jliccabon, Bapcenona, Manpun, Jlion, Mapcens, [Taprxk Ta iH.

MOKIIMBOCTI TPAHCIIOPTHOT'O 3B’513KY 3 O/IECOI0 TOMMOBHIOIOTHCS €BPOIEHCHKUM pIBHEM KOMQOP-
TabeNbHOCTI BCIX BHUJIIB TPAHCIIOPTY Yepe3 CTOJHUIIO YKpainn — micto Kuis.

3. TlpoxuBaHHS yYaCHMKIB IUIAHYETHCS B TOTEN, CAHATOPII Ta B KOM(DOPTAOETHHUX TYPTOKUTKAX
yHiBepcutery. Y M. Ojieci B 1iel yac TEIUIo i CyXo, cepeHs TeMItepaTypa noBitps 23-27°C, npaioroTh
30HM BIIMOYMHKY Ha Oepesi Mops. [1manyeTbes KyIbTypHA IIpoTrpaMa, B paMKax sikoi Oaxarodi 3Mo-
KYTb O3HAMOMMTHCS 3 BU3HAUHUMH naM’ aTkamu Oecn Ta 3MiIHCHITH MOPChKY NPOTYIISTHKY Ha KaTa-
Mapani “Xamknoein”.

OcHogHi damu KoHgpepeHuii:

ITpuiiom peecTpaliiHuX KapTOK, T€3 TOMOBIAEH 3 eKCIIEPTHUMHU

BUCHOBKaMU (11 aBTOPIB 3 YKpaiHu) i 3assBOK Ha y4acTh Yy BUCTaBII 10 28.02.06
Poscunka 27 iHpopMamiiHOTo JTUCTA yYaCHUKAM Ta aBTOpaM

MPUHAHATUX JTOTOBiICH 10 31.03.06
IIpuitoM mOBHUX AOITOBIACH 110 30.04.06
I1puiioMm opreHecky 10 20.05.06

89



Sensor Electronics and Microsystem Technologies. 4/2005

Cnoncopu

Jos pinancoBoi miaTpuMku KoHdepeHIii 3anpouryThCsi CIOHCOPH SIK 3 YKpaiHH, TaK i 3 3aKOpP/IOHY.
CrnioHcopu 0yayTh crnieliaJIbHHM YHHOM (32 0aKaHHAM — 3 IX TOBAPHUM 3HAKOM 4YH JIOTOTHIIOM) BKa3aHi
B iHdopmaniiiHux MaTepianax KoHdepeHIlii, o NpU3HaYeHi /I PO3CHJIKH B OiJIbIIICTL KpaiH cBiTy. 3
NPONO3HLisIMH 3BEePTATHCH 32 HAIIMMHU PEKBI3UTAMH.

Aodpeca ona rucmyeanna:

Oprkomirer “CEMCT-2”, HOJI — 3
Opnechkuii HalioHAIBLHUE yHIBepcuTeT iM.1.I.MeuHukoBa
ByJ1.[ABOpsiHCBKa, 2, M.Oneca, 65026, Ykpaina,
teir./pakc +38(0482)-23-34-61, T. +38 (048) 726 63 56, Jlenix Apocnas Lty
E-mail: semst-2@ukr.net, ndl_lepikh@mail.ru
HonatkoBo: iHGopMariis mpo KoH(pepeHIiro Oyae po3MillieHa Ha BeO-CTop:
http://www.onu.edu.ua/ua/conference/semst2.html
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Call for papers

Scientific Council of NASU on the problem “ Physics of Semiconductors” , National Academy of
Sciences of Ukraine, Ministry of Education and Science of Ukraine, Ministry of Industrial policy of
Ukraine, Ukrainian Physical Society, V.E. Lashkaryov Institute for Semiconductor Physics of
NASU, Odessa I.I. Mechnikov National University

Hold

International Scientific and Technical Conference “Sensors Electronics and
Microsystems Technology
(SEMST-2)”
(with the exhibition of sensors developments and industrial samples )
“SEMST-2", Ukraine, Odessa, June 26-30, 2006

The goal of the conference and the exhibition is to review the achievements in the field and to discuss
widely the modern problems in various branches of Sensorics.

Chairmen Prof. V.A. Smyntyna, the Rector of Odessa I.I. Mechnikov National University
vice-chairmen Prof. Yu.V. Gulyaev (Moscow, Russia)
vice-chairmen Prof. A. D’Amico (Rome, Italy)
vice-chairmen Prof. V.G. Litovchenko (Kiev, Ukraine)
vice-chairmen Prof. V.F. Machulun (Kiev, Ukraine)
Scietific secretary Dr.Sc. Ya. I. Lepikh (Odessa, Ukraine)

Program committee:

Belyaev O.E. Prof. (Kiev, Ukraine)

Blonsky 1.V. Prof. (Kiev, Ukraine)

Brondz I. Prof. (Oslo, Norway)

Challis R. Prof. (Nottingham, United Kingdom)
Chovelon G.M. Prof. (Cedex, France)
Chviruk V.P. Prof. (Kiev, Ukraine)

Drozdov V.A. Prof. (Odessa, Ukraine)
Druzhynin A.O. Prof. (Lvov, Ukraine)
El’skaya A.V. Prof. (Kiev, Ukraine)
Eryomenko V.V. Prof. (Kharkov, Ukraine)
Freik D.M. Prof. (Iv.-Frankovsk, Ukraine)
Garshka E. Prof. (Vilnius, Lithuania)
Gas’kov F.M. Prof. (Moscow, Russia)
Gurzhiy .A.M. Prof. (Kiev, Ukraine)
Hartnagel H.L. Prof. (Darmstadt, Germany)
II’chenko V.V. Prof. (Kiev, Ukraine)
Kalashnikov O.M. Prof. (Nottingham, United
Kingdom)

Koch F. Prof. (Garching, Germany)
Korbutyak D.V. Prof. (Kiev, Ukraine)

Krutovertsev S.A. Prof. (Zelenograd, Russia)
Kurmashov Sh.D. Prof. (Odessa, Ukraine)
Lugovskiy V.V. Ph.D. (Kiev, Ukraine)
Lukomskiy V.G. Dr.Sc. (Kiev, Ukraine)
Medved A.V. Prof. (Moscow, Russia)
Mokritskiy V.A. Prof. (Odessa, Ukraine)
Neizvestniy I.G. Prof. (Novosibirsk, Russia)
Pokutniy S.I. Prof. (Odessa, Ukraine)
Ptaschenko A.A. Prof. (Odessa, Ukraine)
Prokopenko 1.V. Prof. (Kiev, Ukraine)
Rarenko I.M. Prof. (Chernovtsy, Ukraine)
Sizov F.F. Prof. (Kiev, Ukraine)

Starodub M.F. Prof. (Kiev, Ukraine

Stasyuk [.V. Prof. (Lvov, Ukraine)

Stafeev V.I. Prof. (Moskow, Russia)
Shelepin N.A. Prof. (Zelenograd, Russia)
Shpilevskiy E.M. Prof. (Minsk, Belorussia)
Stakhira .I.M. Prof. (Lvov, Ukraine)
Stronskiy O.V. Dr.Sc. (Kiev, Ukraine)
Tretyak O.V. Prof. (Kiev, Ukraine)
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Verbitskiy V.G. Dr.Sc. (Kiev, Ukraine) Yakovenko D.M. Prof. (Kharkov, Ukraine)
Vikulin [.M. Prof. (Odessa, Ukraine) Zegrya G.G. Prof. (St.-Peterburg, Russia)
Organizing committee

Smyntyna V.A — chairman Koval’chuk V.V.
Lepikh Ya.l — vice-chairman Kurmashov Sh.D.
Balaban A.P. Mokritskiy V.A.
Borschak V.A. NitsukYu.A.
Chemeresyuk G.G. Ptaschenko A.A.
Drozdov V.A. Viter R.V.
Karpenko A.A. Zatovskaya N.P.

The preliminary list of invited speaker
A.D’Amico A. (Rome, Italy) Krutovertsev S.A. (Zelenograd, Russia)
Blonsky I.V. (Kiev, Ukraine) Litovchenko V.G. (Kiev, Ukraine)
Challis R. (Nottingham,United Kingdom) Lepikh Ya.l. (Odessa, Ukraine)
Chviruk V.P. (Kiev, Ukraine) Medved A.V (Moscow, Russia)
Eryomenko V.V. (Kharkov, Ukraine) Rarenko I.M. (Chernovtsy, Ukraine)
Druzhynin A.A. (Lvov, Ukraine) Shelepin N.A. (Zelenograd, Russia)
El’skaya A.V. (Kiev, Ukraine) Skryshevskiy V.F. (Kiev, Ukraine)
Gulyaev Yu.V. (Moscow, Russia) Smyntyna V.A. (Odessa, Ukraine)
Gaskov A.M. (Moscow, Russia) Stafeev V.I. (Moskow, Russia)
Iichenko V.V. (Kiev, Ukraine) Starodub M.F. (Kiev, Ukraine)
Koch F. (Garching, Germany) Stasyuk 1.V (Lvov, Ukraine)
Kurmashov Sh.D. (Odessa, Ukraine) Syzov F.F. (Kiev, Ukraine)

Comment. The list of invited speakers may be added.
Subject categories:

. Physical, chemical and other phenomena, as a bases of sensors development
. Sensors design and mathematical modeling.

. Physical sensors.

. Radiation, optical and optoelectronics sensors.

. Acoustoelectronics sensors.

. Chemical sensors.

. Biosensors.

. Sensors materials.

9. Sensor technology problems.

10. Sensors and information systems.

11. Sensors degradation, metrology and certification.

12. Microsystems technologies (MST).

The Book of abstracts will be available at the conference start.

03N LN AW

The requirements to the abstracts

The one-full-page abstract (two-page for the invited authors only) should be in black print on white paper
(format A4) and formatted as follows: Margins be set to: left 3sm, others — 2,5sm The recommended type face
is “Times New Roman”. Center the title (capital letters, bold, 16pt). One blank line. The authors names (normal
face, 12pt), their affiliation, postal address and e-mail address (italic, 12pt). Among the authors to underline the
speaker. It is desirable to put the first the correspondent author. One blank line. The main text — 12 pt with one
interval. It is necessary to send 2 hard copies of the abstract, and the electronic version on a diskette 3,57, or by
e-mail. On the diskette to write: the surname, title of the abstract, city. The formulas to type in the formulas
editor MS Word Equation or Mathtype. All signatures inside the figures, and the formulas — 12 pt.
Equations should be entered using MS Equation Editor. Pictures will be scanned for digital reproduction
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In the upper right corner indicate the number from the list of “Subject categories”.

In the upper left corner write Universal Decimal Classification

From one author will be accepted no more than two abstracts.

Each co-author we ask to fill in the registration card.

The papers which will be selected by the program committee will be published in special issue of the
international scientific journals: “Sensors Electronics and Microsystems Technology“, “Semicond.

2 ¢ Y e

Phys. Quant. Electron. Optoelectron”, “/Kypnau ¢puznueckux ucciiegoBanuii”, “@yHkumonanbHble Ma-
Tepuaibl”’, “TexH0I0rUsl U KOHCTPYHPOBaHHe B JJIeKTPOHHOIl annapartype”, “@oTod/jieKTpoHUKA”,
“PanuorexHuka u 3jexTponnka” (Poccus).

The guidelines of the full papers preparation will be specified in the second information letter.

Conference working languages are: Ukrainian, Russian, English.
The exhibition

The information concerning the exhibition is located in the separate application to this letter. The contract
on participation in the exhibition will be sent at once after reception of your application.

The additional information.

More than 300 scientists and specialists from 21 countries took part in SEMST-1 (2004).

— Odessa has direct connection with many countries of the world:

— air traffic: Vienna, Warsaw, Istanbul, Haifa, Moscow, St. — Petersburg etc.

— the railway service: Berlin, Warsaw, Moscow, St.-Petersburg, Minsk etc.

— sea transportation: Istanbul, Haifa etc.

— bus traffic: Munich, Berlin, Dresden, Lissabon, Barcelona, Madrid, Lyons, Marseilles, Paris.

The possibilities of traffic to Odessa are supplemented with European level of conveniences of all types
of transport through capital of Ukraine — city of Kiev.

The participants accommodation is planned in hotels, sanatorium and comfortable hostel of the
University. In Odessa at this time it is warm and dry, the average air temperature is 23-27° C, the zones of
rest on the coast of the sea are working. The cultural program is planned, within the framework of
which participants will have the opportunity to see the sights, monuments and museums of Odessa and
to have a sea trip on a catamaran “Khadszebey”.

The basic dates of the conference:

Deadline for Registration forms and abstracts —28.02.06

Dispatch of the 2-nd announcement to participants

and to accepted abstracts authors —-30.03.06

Deadline for full papers —30.04.06

Deadline for payment —20.05.06
Sponsors

For financial support of a conference the sponsors both from Ukraine, and from abroad are invited. The
sponsors will be with a special manner (at their own choice — with their advertising or by a trade mark)
specified in the conference information materials, which are intended for dispatch in the majority of the
countries of the world. With the proposals to address to our address for correspondence:

The address for correspondence:

RL — 3, Organizing committee “SEMST-2”,
Odessa I.1. Mechnikov National University.

2 Dvoryanskaya str, Odessa, 65026, Ukraine,
Phone/fax 380 (482) -23-34-61 — Lepikh Yaroslav Illich
E-mail: ndl_lepikh@mail.ru, semst-2@ukr.net
In addition: the conference information will be placed on
web-site: http://www.onu.edu.ua/en/conference/semst2.html
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Ilepeoe unghopmauuonnoe cooouienue

Hayunsrit coBeT o mpobneme “@Pusmnka morynpoBoaHNKoB” HanmonanbHoOM AkazeMun HayK
Vkpaunbl, MuHucTepcTBO 00pa30BaHusl U HAYKU YKpPauHbl, MUHUCTEPCTBO MPOMBIIIEHHON
TIOJUTUKHN YKPAUHbI, YKpanHCKoe ¢pusznueckoe oomecTBo, MHCTUTYT PU3UKH TOITyITPOBOTHIKOB
M. B.E. Jlamkapesa HAH Ykpaunsl, Onecckuii HAIIMOHATBHBINH YHUBEPCUTET
nMm. 1.1. MeunnkoBa

ITpoBoamsar

2-10 MexX1yHAPOHYIO HAYYHO-TEeXHUYECKYI0 KOH()epeHIHI0
“CeHcopHasi 3JIeKTPOHUKA U MUKPOCHCTEMHbIE TEXHOJI0THUN”
(COMCT-2)

(c BbICTaBKOIi pa3padoTOK U NPOMBILILJIEHHBIX 00Pa310B CEHCOPOB)
“COMCT-2”, Ykpauna, Onecca, 26-30 uronst 2006 r.

HGHBIO KOH(I)epeHI_II/II/I " BBICTABKU SBJIACTCSA paCCMOTPEHUC JTOCTHIKEHUI B 3TOM oOJmactu u HINPOKOEC
O6CY)KI[CHI/IC COBPCMCHHBIX npo6neM B PA3JIMYHBIX HAITPABJICHUAX CCHCOPHUKU

IMpencenarens koudpepeniuu npodeccop CmpiHThIHA B.A., pexTop O1eCCKOro HAIMOHAITBHOTO
yHuBepcurtera nmenn M.M. MeunnkoBa
3amectuTenb npeacenarens akagemMuk PAH . I'yasie FO.B (Mocksa, Poccus),
3aMeCTHUTENb Ipejcenartens mpodeccop JA’Amuxo A. (Pum, Utamus),
3amectuTenb npeaceaarens wi.-kopp. HAHY Jlurosuenko B.I'. (Kues, Ykpauna)
3amecTuTenb npeacenatens wi.-kopp. HAHY Mauymun B.®. (KueB, Ykpanna)
y4ueHbIi cekperapsh A.¢.-M.H. Jemux SI.U. (Onecca, YkpanHna)

Ilpozpammmuulii komumem:

benses A.E. npod. (KueB, YkpaunHa)

bnonckmit .B. wn.-xkopp. HAHY (Kues, Ykpanna)
Bponnz Unes npod. (Ocno, Hopserust)
BepOunikuii B.I'., n.1.H. (Kues, YkpanHa)
Buxynun .M. nipod. (Onecca, Yrpauna)
lapmka 9. mpod. (BunbHroc, JInTea)

I'acbkoB A.M. tipod. (Mocksa, Poccus)
I'ypxuit A.H. akag. AITHY (Kues, YkpanHa)
Hpoznos B.A. npod. (Onecca, YkpauHa)
Hpyxuaun A.A. ipod. (JIbBoB, YkpaunHa)
Ensckas A.B. akag. HAHY (Kues,

VYkpauna)

Epemenko B.B. akang. HAHY (Xapbkog,
VYkpauna)

3erps I'.I'., npod.(C.-IlerepOypr, Poccus)
Wnpuenko B.B. npod. (Kues, Ykpanna)
Kanammnaukos A.H. npod. (HoTrtunrem, Benmuko-
OpuTaHus)
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KopoOytsk .B. npod. (Kues, Ykpanna)

Kox ®@. npod. (I'apumnr, 'epmanms)
Kpyrtosepuer C.A. nipod. (3enenorpan, Poccust)
Kypmamos 1. /1. mpod. (Onecca, Ykpauna)
Jlyroeckuii B.B. k.p-m.H. (Kues, YkpauHa)
Jlykomckuit B.I'. n.1.H. (KueB, YkpauHna)
Mensenp A.B. 1.¢.-M.H. (Ppsizuno, Poccust)
Mokpurkuii B.A. mpod. (Onmecca, YkpauHa)
Hewussectauii U.I'. un.-xopp. PAH (HoBocu-
oupck, Poccust)

IMoxyTuuit C.W. npod. (Onmecca, YkpanHa)
IIpokonenko M.B. mpod. (Kues, Ykpauna)
IItamenko A.A. npod. (Oxecca, YkpauHa)
Papenko 1.M. nipod. (UepHOoBIIBI, YKpanHa)
CuzoB @.D. win.-xopp. HAHY (Kues, YkpauHna)
Craponyo H.®. npod. (Kuep, YkpauHna)
Cracrok 1.B., un.-xopp. HAHY (JIpBOB,
VkpanHa)
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Cradeer B.U. mpod. (Mocksa, Poccus)
Craxupa U.M. ipod.. (JIbBOB, YKkpauHna)
Crponckuii A.B., n.¢.-m.H. (Kues, Ykpanna)
Tpersx O.B. akan. ATTHY (Kues, YkpauHna)
®penx .M., npod. (MB.-PpankoBck, YKkpanHa)
Xaptaarens X.JI. mpod. (Hdapmmranr, ['epma-
HUS)

Yammus Puuapa npod. (Hortunrem, Bennko-
OpuTaHus)

Usupyk B.I1. mpod. (Kues, Ykpauna)

lenenmuu H.A. a.1.1. (3enenorpan, Poccust)
[oBenon XK-M. nipod. (Llenexc, @paniuys)
IIrmreBckuit 3. M. ipod. (Munck, bermapych)
Sxosenko B.M. akan. HAHY (XappkoB, YkpauHa)

0pzanu3auu01mbtﬁ Komumem:

CwmpiaThIHA B.A. — mipencenatens
Jlemux 1.1 — 3am. nmpeacenarens
banaban A.Il.

Bopmak B.A.

Burep P.B.

Hpo3noB B.A.

3artoBckas H.IT.

Kaprenko A.A.
KoBampuyk B.B.
Kypmamos L.
Moxkpunkuit B.A.
Humyk FO.A.
[Tramenko A.A.
Yemepecrok I'.T".

Ilpeoeapumenvhulii cnucok npuziauleHHbIX O0KJAAOUUKOE:

bnouckuit U.B.(Kues, Ykpauna)
I'acekoB A.M.(Mocksa, Poccus)
I'ynses FO.B. (Mocksa, Poccus)

I’ Amuko (Pum, Utanus)
Hpyxunun A.A.(JIbBOB, YkpanHa)
Enbckas A.B. (Kue, YkpanHna)
Epemenko B.B. (XappkoB, Ykpanna)
Wnpuenko B.B. (Kues, Ykpanuna)
Kox ®. (I'epmanus)

Kpyrosepuer C. A. (3enenorpaj, Poccus)
Kypwmamos III./1. (Onecca, Ykpauna)
Jlermux S1.M. (Onmecca, YkpanHa)

JlutoBuenko B.I'. (Kues, Ykpanna)
Mengenb A.B. (OpszuHo, Poccus)
Papenko .M. (UepHoBIIBI, YKpanHa)
CuzoB ®@.D., (Kues, Ykpanna)
Cxpumesckuii B.A. (Kues, Ykpanna)
CwmpiaTeiHa B.A (Opiecca, YkpanHa)
Craponyo H.®.(Kues, YkpauHna)
Cracrox 1.B. (JIbBoB, YkpanHa)
Cradeer B.1. (Mocksa, Poccus)
Yammms P (Hortunrem, BenukoOpuranusi)
Ysupyk B.I1. (Kues, Ykpanna)
[enenmu H.A. (3enenorpan, Poccus)

HpnMeqa}me. Cnucok NPUIIAIICHHBIX TOKJAJYUKOB MOKET OBITh JIOTIOJIHEH.

Hayunvie nanpaenenusn konghepenyuu:

. CeHCOPBI (DM3NYECKUX BEITMUHH.

. AKyCTO3JIEKTPOHHBIE CEHCOPHI.

. XUMUYECKHE CEHCOPHI.

. buocencopsr.

. MaTepuanbl 1Jjis1 CCHCOPOB.

9. TexHonornvyeckre MpoOIeMbl CEHCOPUKH.
10. Cencopsl u H”HGOPMAIIMOHHBIE CUCTEMBI.

03N L B W —

. dusnueckue, XUMUYECKUE U IPYTHe SBJICHUSI, HA OCHOBE KOTOPBIX MOT'YT OBITh CO3aHbl CEHCOPBI.
. [IpoekTupoBanme 1 MaTeMaTUUYECKOE MOICIIUPOBAHIE CEHCOPOB.

. PaZ[I/IaI_II/IOHHBIC, OIITUYCCKHUEC U OIITOIJICKTPOHHBIC CCHCOPLI.

11. I[erpaﬂaunﬂ, MCTPOJIOTUA U aTTeCTallsA CCHCOPOB.

12. Muxpocucremusie TexHonaoruu (MST).

Tesuce! noknanoB OyAyT U3aHBI 10 HAYaIa pabOThl KOHGEPEHINH.

Tpebosanus k mezucam

O0beM Te3UCOoB: 0JHA NMOJIHAS CTPAHMIIA, PUTJIALIEHHBIE TOKJIAAbI — JIBE.

TekcT HaOupaTh Ha ucTax popmarta A4 ¢ monsmu: jJeBoe — 3,0 cM, ocTallbHBIE 1O -2,5 CM B pejia-
kTope WinWord mpugprom Times New Roman. HazBanue — xupubiM mpudTtom 16 pt, dbammmm
aBTOPOB -12 pt, mHGOpMaIUs, KOTOpasi KacaeTcss MecTa pabOThI aBTOPOB U ajipeca — KypcuBom 12 pt,
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Bce 1o HeHTpy. Texker — 12 pt. Mexay crpokamu oauH uHTepBasi. Cpeid aBTOPOB MOIUYEPKHYTH J0-
KJ1aunka. JKenaTenbHO MOCTABUTh €r0 Ha TIEPBOE MECTO, TTIOCKOIBKY IepenucKa Oy1eT BECTHUCH C Iep-
BBIM aBTOpOM. HeoOXoauMo mpuciaTh TBEPAYIO KOIMUIO TE3UCOB B 2 3K3EMIUIsApax (IKCIEpTHOE 3a-
KITFOUEHUE [T aBTOPOB C YKPAMHBI) M 3JICKTPOHHYIO BEPCHUIO TE3UCOB HA TUCKeTe 3,5//, WIIH 11O JJIEeKT-
ponHoi#i moute. Ha nuckere HanucaTth: paMuiinio, Ha3BaHHUE TOKJIAAa, ropoa. @opmyssl HAOUpATh B
penaxtope Gopmyn MS Word Equation niu Mathtype. Bee moanucu BHyTpy pUCYHKOB, a Takxke (o-
PMYJIBI JOJDKHBI OBITH mpudTOM 12 pt.

Ycnoeus nyﬁfmlcauuu me3ucoe, RPUHAMbBIX RPOCPAMMHBIM KOMUMEMOM:

— omj1aTa opre3Hoca (nosxyyeHHoe OprkoMuTeTOM NMOATBEP:KIEHHE C YKa3aHueM (paMHJIUH Y4aCTHH-
Ka, JTOKJIATYHKA);

— HAJIMYHe FKCNEPTHOr0 3aK/II0UYEeHHsI JIsl aBTOPOB ¢ YKpanHbl (BbIChLIAIITE BMECTE € Te3UCAMHM);

— MOJIHBII JI0KJIa]] (COOTBETCTBEHHO MPHHSIITHIM Te3HCAM).

OT 01HOTO aBTOpPAa NPUHUMAETCSI He OOJIbIIIe BYX JOKJIA/I0B.

Ha kaka0ro coaBTopa npocuM 3anoJHUTh PErHCTPAIMOHHYIO KAPTOUKY.

ITo pekoMeHaIMK TPOTPAMMHOTO KOMUTETA JOKJIAIbI OyIyT OMyOJIMKOBAHBI B HAYYHO-TEXHUYEC-
KUX XypHajax “CeHcopHas 3JIEKTPOHHKA M MUKPOCHCTEMHBbIC TexHoJioruu”~, B “XKypHase dusnuec-
kux uccnenoBanuii”, “Semicond. Phys. Quant. Electron. Optoelectron”, “@®yHKIIMOHAIbHBIC MATEPU-
aiel”’, “TeXHOIOTUS U KOHCTPYUPOBAHUE B 3JICKTPOHHOM anmapaType”, “doroanekrponuka’, “Pagu-
OTeXHHUKa U 3JekTpoHuka” (Poccus).

Pa6ouue a3biku KOH(pepPeHUUN: YKPAHHCKHUI, PYCCKHii, aHIIMICKHIi.
Opranu3anoHHbIA B3HOC 32 yyacTHe B KOHGepeHInH coOCTaBJIsIeT:

JUTs1 ydacTHUKOB ¢ Ykpaunsl — 180 rpu. ¢ IT/IB
s yaactHukoB u3 CHI' — 350 rpu. ($70)
u3 apyrux crpan — 500 rpu ($100)
CymMa opra3Hoca 3a y4yacTHe B BbICTABKe YKa3aHA B 3asiBKe HA y4acTHe B BBICTABKE.

Bvicmaeka

I/IH(bOpMaL[I/IH OTHOCHUTCIIbHO BBICTABKHU COICPXKUTCA B OTACIIbHOM JOITIOJIHCHUU K 3TOMY IIHMCbMY.
,}_—[OFOBOp Ha y4aCTHC B BBICTABKC 6y,Z[CT BBICJIAH Cpa3y K€ IMMOCJIC IOJIYYCHUA Bameii 3asiBku.

Jlononnumenvnas ungpopmaus

1. BCOMCT-1 (2004 r.) npunsuto yuactue 6ojiee 300 yuyeHBIX U CIIEIMAJINCTOB U3 21 CTpaHbI.

2. Ozecca nMmeeT mpsiMoe COeIMHEHNE CO MHOTUMU CTpaHAMH MUpPa:

— aBuapeiicel: Bena, Bapmasa, Ctam0Oyn, Xatia, Mocksa, C. — IletepOypr u ap.

— xeje3Has gopora: bepaun, Bapmasa, Mockpa, C. — IletepOypr, MUHCK U 1p.

— Mopckoii Tpancnopt: CramOyi, Xatida u ap.

— aBToOyCHl: MionxeH, bepnun, [dpe3nen, Jluccabon, bapcenona, Manpuna, JInon, Mapcens, Ila-
PYIXK U Ap.

Bo3moxHOCTH TpaHCOpTHOH cBsi3U ¢ Oeccoii TOTOHSIOTCSI €BPOTIEHCKUM ypoBHEM KoMmdopTa-
OEIbHOCTH BCeX BUJIOB TPAHCIIOPTA Yepe3 CTOIUIY YKpauHbl — ropoj Kues.

3. [IpoxuBaHWe YYACTHUKOB IJIAHUPYETCS] B TOCTUHUIIAX, CAHATOPUM U B KOMPOPTAOEIBHBIX 00-
MEKUTUSIX YHUBepcuTeTa. B r .Omecce B 9TO BpeMsl TEILJIO U CyX0, CPeAHsIS TeMIiepaTtypa Bo3ayxa 23-
27°C, paboTaroT 30HbBI OT/JbIXa HA Oepery Mmops. [maHupyetcs KyabTypHast mIporpaMma, B paMmKax Ko-
TOPOH JKeJTAIIUE CMOTYT O3HAKOMUTHCS C IOCTONpUMETATeTbHOCTSIMU OJ1eCChl U OCYIIECTBUTH MOP-
CKYIO IPOTYJIKY Ha KaTaMapaHe “XaJpkuoein”.

OcnogHble damuvl KOHpepenuuu:

ITpuiiom perucTpallMOHHBIX KAPTOYEK, TE3UCOB JOKIA0B
C DKCIIEPTHBIMH 3aKIIFOUCHUSIMHU (7151 aBTOPOB C YKPAUHBI) U
3asiBOK Ha y4acTHE B BBICTABKE 10 28.02.06
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Pacchuika 2-ro nHGOPMAIIMOHHOTO COOOIIICHUS

YYaCTHUKAM U aBTOPAM MPHUHSITHIX TOKIAI0B 1o 31.03.06

[TpueM nosHbIX JOKIIAI0B 10 30.04.06

ITpuem opra3Hoca 1o 20.05.06
Cnoncopbul

Jas puHanCcoBoii noyiepKKN KOH(epeH NN NPUTJIAMIAIOTCS KaK 0Te4eCTBEHHbIE, TAK U 3apy0e:KHbIe
cnoncopbl. CoHCOPBI Oy YT creluaJIbHBIM 00pa30oM (110 KeJJAHUI0 — C HX TOBAPHBIM 3HAKOM WJIH JIOTO-
THIIOM) YKA3aHHbI B HHPOPMAIIMOHHBIX MaTepuaiaX KoH(pepeHIIMH, KOTOpbIe NpeAHa3HAYEeHBbI JIJIsl pac-
CBLIKH B 0OJILIIMHCTBO CTPaH MHUPA.

Hawu pekeuzumol:

Oprkomuret “COMCT-2”, HUJI — 3
Oneccknii HAITMOHAJIBHBIN yHUBepcuTeT uMm. M.M. MeuHnnkoBa
yi1. JIBopsiHCcKas, 2, r.Onmecca, 65026, YkpauHa,
ten./dakc +38(0482)-23-34-61, +38 (048) 726 63 56, Jlenux SApocnas Miapuu
E-mail: semst-2@ukr.net, ndl_lepikh@mail.ru
JonomHnTenbHO: HHPOPMAIUs O KOH(pepeHIInU OyIeT pa3MelieHa Ha BeO-CcTp:
http://www.onu.edu.ua/ru/conference/semst2.html
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— 7-1 MEXXJIYHAPOJIHA S
U, HAVYHO-TIPAKTUYECKASI KOHOEPEHLU S
( “COBPEMEHHBIE MH®OPMALIMOHHBIE
Ogecc™ U DJIEKTPOHHBIE TEXHOJIOTUU”
OJIECCA 22-26 mas 2006 .

TEMATUYECKUE HAITPABJIEHUA

Cexuus 1. ITporpeccuBHble HHGOPMALMOHHBIE TEXHOJIOTHH M CUCTEMbI HCKYCCTBEHHOI0 HHTE/LJIEKTA

. MeTomonorust nocTpoeHus: HHPOPMAIIMOHHBIX CHCTEM.

. Kommnbrorepaoe moenupoBanue MHGOPMALMOHHBIX CUCTEM.

. O6paboTka 1 pacro3HaBaHUE CUTHAJIOB ¥ N300PaKEHNI B KOMITBIOTEPU3UPOBAHHBIX CHCTEMAX.
. HeiipoceTeBbie TEXHOIOTUU.

. KommbroTepHbie CUCTEMBI MTOICPKKN TPUHSITHS PEIICHUSI.

. DKCIepTHBIE CUCTEMBI.

. MHpopManmoHHbIe TEXHOJIOTUN HA OCHOBE HEUETKUX MHOXECTB U HEYETKOH JIOTHKU.

e
~N NN B W=

Cexnusi 2. ABTOMATH3HPOBAHHbIE KOMIIbIOTEPHbIE CHCTEMBI.
2.1. AnmnapaTHble U IPOrpaMMHbBIC CPEJICTBA ABTOMATHU3UPOBAHHBIX KOMITBIOTEPHBIX CUCTEM.
2.2. TlpoexTupoBaHUE, MOJICIUPOBAHNE, KOHTPOJb U JUArHOCTHKA aMMapaTHBIX ¥ MPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHBIX CUCTEM.
2.3. MOHUTOPHUHT U YIIPABIICHUE B KOMITBIOTEPHBIX CETSIX aBTOMATHU3UPOBAHHBIX CHCTEM.
2.4. Crenualiu3upoBaHHbBIC KOMITBIOTEPHBIC CUCTEMBI U CETH.
2.5. KoMmbroTepu3upOBaHHbBIE CUCTEMBbI YIIPABIICHHUS.
2.6. basbl 1aHHBIX.

Cexuus 3. Pagnorexunyeckue, TeJJeKOMMYHUKALHOHHBIE H TeJIEBU3HOHHbIE CHCTEMBI
3.1. Ilepenaua n 00paboTKa CUTHAIOB.
3.2. AmnmapaTtHble CpecTBa.
3.3. MonenupoBaHue 1 aBTOMATHU3ALINSI HAYYHBIX UCCIETOBAHNN U TPOEKTUPOBAHMUSI.
3.4. TexHOJIOTUH U CPENICTBA CBS3H.

Cexknus 4. [IpoekTHpoBaHne, KOHCTPYHPOBAHHUE, NPOU3BOJCTBO U KOHTPOJIb JJIEKTPOHHBIX CPEACTB
4.1. CocTosiHHE U TIEPCIIEKTUBBI 00ECTIEUEHUsT OTPACIIEH HAPOAHOTO X035MCTBA JJIEKTPOHHBIMU CPEJICTBAMU.
4.2. IlpoekTupoBaHre U KOHCTPYHUPOBAHHE IICKTPOHHBIX cpencTB. HagesxkHocTs. OOecmeueHrne TeTIOBBIX
PEXUMOB.
4.3. CucreMbl aBTOMATU3MPOBAHHOTI'O TPOEKTUPOBAHHSL.
4.4. Pa3zpaboTKa TEeXHOJIOTMUECKUX ITPOIIECCOB, MATEPHATIOB U 00OPY/IOBAHUS.
4.5. TTpou3BOACTBO JIEKTPOHHBIX KOMIIOHEHTOB, y3J10B, allllapaToB.

Cexkuust 5. @yHknuoHaIbHAs 2JIEKTPOHUKA. MHKPO- 1 HAHOTEXHOJIOTUHI
5.1. dyHkIMOHAaIbHASd MUKPO- U HAHOAJIEKTPOHUKA.
5.2. OnTo- U aKyCTO3JIEKTPOHHUKA.
5.3. Nsmepurenu-npeobpaszosarenu. JlaTunku.
5.4. MUKpPO3JIEKTPOMEXAHNYECKHIE CUCTEMBI.
5.5. CnenmanbHble MAaTEPUATIBL.

Cexknust 6. IK0JI0rH4eCKUii MOHUTOPHHT
6.1. TTpoOIeMbl IKOJTIOTUIECKOTO MOHUTOPUHTA OKPYKAIOIIEH CPeIbl.
6.2. KoMITOHEHTHI ¥ TPUOOPHI 71 IKOTOTHIECKOTO MOHUTOPUHTA OKPYKAIOIICH CPEIbI.
6.3. buomenunuHckas annaparypa. MccieqoBanus u pa3paboTKu.

Cexuust 7. I1po6sieMbl NOATOTOBKH KBATH(PUIMPOBAHHBIX HHKEHEPHBIX KA/IPOB B 00/IACTH PA/IMOIJIEKTPOHUKH 1
KOMIIBIOTEPHBIX CHCTEM
7.1. CoBpemeHHbIE TPOOIEMBI U OCOOEHHOCTH BBICHIETO TEXHUYECKOTO 0OPpa30BaAHUSI.
7.2. IloaroroBka KBalM(DUUUPOBAHHBIX MHXKEHEPHBIX KaJpPOB B 00JaCTU PagMO3IEKTPOHUKU U
KOMITBIOTEPHBIX CHCTEM C yueToM TpeboBanuii boironckoro mporecca.
7.3. NndopMaimoHHble TEXHOJIOTUH B 00pa30BaHUU.
7.4. TlepcrieKTUBBI AUCTAHIIMOHHOTO O0YUYEHUSI.

PeKkBU3MTDI /U151 CBSI3H
Cekpemapo Opekomumema kougpepenuuu Xnonosa Mapzapuma
e-mail <tkea@optima.com.ua>
URL: http://tkea.wallst.vu/konfer.html
men.lparc +38 (048) 728-49-46, men. +38 (048) 728-18-50.
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BUMOT'U 1O O®OPMJIEHHS CTATENM Y )KYPHAJL
IHOOPMALIA A1 ABTOPIB.

Kypuan “CeHcopHa eJleKTpoHika i MikpocHcTe-
MHi TeXHOJI0rii” IMyOITiKy€e CTaTTi, KOPOTKI ITOBIIOM-
JieHHs1, 1ucty Ao Pemakiiii, a TakoK KOMeHTapi, 110
MICTSTh Pe3yIbTATH (PYHAAMEHTAIPHUX 1 IIPUKIIA]I-
HUX JOCHTI/IKEeHb, 32 HACTYITHUMHU HAMIPSIMKAMHU:

1. ®i3uuHi, XIMIYHI Ta 1HIII SIBUIIA, HA OCHOBI
SIKMX MOXYTh OyTH CTBOPEHI CEHCOPH.

2. ITpoekTyBaHHS 1 MATEMAaTUIHE MOJICTTIOBAH-
HSI CCHCOPIB.

3. CeHcopu (pi3MIHUX BEJIUUHH.

4. OnTUYHI, ONITOCIICKTPOHHI 1 paialliiiHi CeH-
copu.

5. AKyCTOCIEKTPOHHI CEHCOPH.

6. XiMi4HI CEHCOPH.

7. BioceHcopwu.

8. Marepianu Jj1s CEHCOPIB.

9. Cencopu ta iHpOpPMAaIIiHI CHCTEMU.

10. Herpapmaiisi, MeTpoJioTis 1 cepTudikairis
CEHCOPIB.

11. Mikpocucremni Texnosorii (MST, LIGA-
TEXHOJIOT1s, aKTIATOPH Ta IH.).

KypHan my0Oiikye TaKoX 3aMOBJICHI OTIISIIN 3
aKTyaJIbHUX MMUTaHb, 1110 BiJIMOBIAAIOTH HOTO Te-
MaTHIll, TOTOYHY IH(GOPMAIII0 — XPOHIKY, IIep-
COHAaJIii, IUTATHI peKJIaMHi ITOBIIOMJICHHS, OI0JI0-
IIEHHS 1010 KOH(EPEHIIIH.

Martepianu, 110 HaACUIAOThCA A0 Pemakiii,
MOBUHHI OYTH HaNMCaHI 3 MaKCUMAaJIbHOIO SICHIC-
TIO 1 YITKICTIO BHKJIAAy TEKCTY. Y IOJaHOMY PYy-
KOMHCI ITOBUHHA OyTH OOIPYHTOBaHA aKTyallb-
HICTh PO3B’sI3yBaHOI 3aaa4i, copMyiaboBaHa
MeTa JIOCHTIIKEHHSI, MICTUTUCSI OpUTIHAJIbHA Yac-

THUHA 1 BUCHOBKH, IIIO 3a0e3IeUyIOTh PO3yMIiHHS
CyTI OTPUMAaHMX Pe3yJIbTaTIB 1 IX HOBU3HY. ABTO-
Y MTOBUHHI YHUKATH HEOOTPYHTOBAHOTO BBEJICH-
HSI HOBUX TEPMIHIB 1 By3bKOIIPOMIILHUX KaproH-
HUX BHCIIOBIB.

Penaxkiiist xypHany mpocuTh aBTOPIB MpHU Ha-
MpaBJIeH] cTaTel 40 APYKY KepyBaTHCS HACTYII-
HUMU MTPABUIIAMMU:

1. Pykonucu mOBUHHI HaJCHJIATUCS B JIBOX
MPUMIpHUKAX YKPAIHCHKOIO, POCIHCHKOIO UM aHT-
JIMChKOIO MOBOIO 1 CYIIPOBOIKYBaTHCS (haiiaamu
TEKCTY 1 MaJIOHKIB Ha JHUCKeTi. EJlekTpoHHA KO-
ITist MOKe OyTH TIPeACTaBlIeHa eJIEKTPOHHOIO T0-
ITOIO.

2. IlpuitnaTai popmaTtu Tekcty: MultiEdit
(txt), WordPerfect, MS Word (rtf, doc).

3. IpuiiasaTHi rpadiyni dopMaTu IjIsi PUCYH-
kiB: EPS, TIFF,, BMP, PCX, WMF, MS Word i
MS Graf, JPG. PucyHku cTBOpeHi 3a JOIIOMOI'O0
MMPOTrpaMHOro 3a0e3TMeUeHHs ISl MaTeMaTHIHUX
1 CTaTUCTUYHUX OOYHCJIEHb, IOBUHHI OyTH Iepe-
TBOPEHI 10 OAHOTO 3 IIMX (popMaTiB.

Pyxonucu HanpasJaTH 3a ajpecoro:
Jlenix Spociaas Liaiu, 3am. Penakropa,
Opnechknii Hanionaiabunii YuiBepcuret im. L1,
Meunukosa, H/IJI-3, ByJ. /IBopsinchbKa, 2,
Opneca, 65026, Ykpaina.

Tenedon / pakc +38(0482) 23-34-61,
E-mail: semst-journal@ukr.net
http://www.phys.onu.edu.ua/journals_files/
journals.php?sensor

IlpaBuaa miATOTOBKH PYKOMNMHUCY:

Pykonucu noBUHHI CYyNPOBO/IKYBATHCS:

— OQIIIHHUM JIUCTOM, TIIMMUCAHUM KEPIBHU-
KOM YyCTaHOBH, Jie¢ Oyna BUKOHaHa pobora. Lle
MPAaBUJIO HE CTOCYETHCS POOIT MpeaCTaBICHUX
MDKHApOAHUMU T'PYIIaMH aBTOPIB;

— JTIO3BOJIOM JUTS BIIKPUTOI Iy OITiKAIIil: eKcIie-
PTHUM BUCHOBKOM — TUTBKH JITSI aBTOPIB 3 YKpa-
1HU.

ABTOpCBKE ITPaBO MEepexouTh BumasIiio.

TurynsHuil apKym:

1. PACS i YHiBepcanbuuii JecstkoBuii Kon
Knacudikanii (YAK) (mns aBTOopiB i3 Kpain
CHJI) — y BepxHbOMY J1iBOMY KyTi. JlommyckaeThb-
¢Sl JEeKUTIbKA BIIUIEHUX KOMaMHU KOIiB. SKIo Hi-

ki Koau kKiacudikalii He mMo3HaveHi, Koa(u)
oyne(-yTh) BuzHaueHo Pemaxmiitnoro Koseriero.

2. Ha3Ba po6oTu (110 IEHTPY, MPOIMMCHUMH JTi-
tepamu, WpudT 14pt, KUPHO).

3. IpizBume (-a) aBTopa(-iB) (mo meHTpY,
mpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHA ajipeca, TeledoHH i
daxcu, e-mail 119 KO)KHOTO aBTOpa. HUXKYE, de-
pe3 OIWH IHTEpBaJ, OKPEMHUM pSIIAKOM (1O
HeHTpy, mwpudt 12pt).

AnoTamisi: 10 200 c1iB yKpaiHChKOIO, aHTIIIH-
CBbKOIO 1 pocilicbkoto moBamu. [lepen Texcrom
aHoTaIll MOTPiOHO BKAa3aTH Ha Til ke MOBI: Ha-
3By pOOOTH, MPIi3BHINA 1 iHIIIAJIK BCIX aBTOPIB.
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KuarouoBi ciioBa: iXHsS KUIBKICTh HE TTOBUHHA
MIEPEBUIILYBATH BICbMOX CITiB. B ocoOnmmBHX Buma-
JIKaX MOXHA BUKOPHUCTOBYBATH TEPMIHU 3 JIBO-
Ma — 4YM TpboMa ciioBaMH. L[i cioBa moBHHHI
OyTH pO3MIIIEH] ITi/T AaHOTAIIIEIO 1 HATMCAHI TIEI0
CaMOI0 MOBOIO.

Texer noBuHeH OyTH HaApyKOBaHUM yepes 1,5
iHTepBanau, Ha Oimomy mamepi Gopmary A4.
IMons: 3miBa — 3cM, cipaBa — 1,5¢M, BBepxy i
3HM3y — 2,5cm. pudt 12pt. IMixzaronosku,
SIKIIIO BOHHU €, TOBUHHI OyTH HAAPYKOBaHI MPOTH-
CHUMH JIITepaMH, )KUPHO.

PiBusinns moBuHHI OyTH BBEICHI, BUKOPHUCTO-
Bytoun MS Equation Editor a6o MathType. Po6o-
TH 3 PYKOTIMCHUMU BCTaBKAMH HE TTPUIMAIOTHCSI.

Tadauui moBUHHI OyTH ITpe/ICTABIICHI HA OKpe-
MUX apKymax y (¢opMaTi BiAMOBITHIX TEKCTOBUX
¢dbopmatiB (muB. BuIe), un y ¢hopMaTi TEKCTy (3
KOJIOHKaMH, BIJITIJICHUMHU iHTepBajaMi, KOMaMU,
KparmkaM 3 KOMOIO, Y1 3HaKaMH TaOyJTIOBaHHS).

Chucok miTepaTypu OBUHEH OyTHU HAJPYKO-
BaHMUi uepes 1,5 iHTepBaIH, 3 JTTEPATypOIO, MPO-
HYMEpPOBAHOIO B MOPSJIKY il TOSIBU B TEKCTI.

[Topsimox ohopMIIeHHS JTiTepaTypu MOBUHEH
BinmoBigaTu BuMmoraM BAK Vkpainu:

1. bepecrosckuii B.b., JIndmmun E.M., [Turtae-
Bckuit JI.I1., KBaHTOBas anekTpoauHamMuka. —
M.: Hayxka, 1984. — 430 c.

2. Cepruenko A.M., Uepnosa P.U., Cepruen-
ko A.S., Onrumuzanus nudposoit cetu //DTT.
—1992. — T.7, Ne6. — C. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et al.,
Gas sensor research // Phys. Rev. — 1978. — No6.
— P. 34-38.

4. Stirling A.N. and Watson D. Progress in Low
Temperature Physics. —  North Holland,
Amsterdam.: ed. by D.F. Brewer, 1986. — 248 p.

5. I'pomos K. M., JTauacbepr M.3., Ontuma-

JbHOE Ha3HaueHue MpuoputetoB //Tpyasl Mex-
nyHap. KoH]. “JIokaabHbIe BEIYUCIUTEIIBHBIC Ce-
™’ (JIOKCETbD 88). — Tom 1. — Pura:M1OBT
AH JlatBun. — 1988. — C.149-153.

6. Elliot M.P., Rumford V. and Smith A.A. The
research of the optical sensors. — NY. 1976. — 37
p-(reprint./ TH 4302-CERN).

7. lamumoa A.H., IN'akiB A.C. JlocmimkeHHs
onTHYHUX ceHcopiB. — K: 1976. — 37 c¢. (ITpermp.
/AH Yxkpainu. [H-T kibepHeTuku; 76-76).

8. Bacunwe H.B. OntuuHi ceHCOpM Ha IUTiB-
kax A B,: luc. kann.¢i3. — mart. Hayk, 05.05.04.
—K.,1993. — 212c.

ITianucu 1o pucyHKiB i Ta0IMIBL TOBUHHI OyTH
HaJIpyKOBaHI B PyKOMHCI 3IBOMa MPpoOiTaMu Tic-
JIL CITUCKY JIITepaTypH.

BuHOCOK, SKIIIO MOXJIMBO, 02)KaHO YHUKATH.

Pucynkn OynyTh ckaHOBaHi Il MHU(GPOBOTO
BinTBOpeHHs. Tomy OynyTh MpUMATHUCS TITBKU
BHUCOKOSIKICHI PUCYHKH.

Hamvicu 1 cuMBOJIM TOBUHHI OyTH HaJIpyKOBa-
Hi ycepeauHi pucyHky. Heratusm, cnaiiau, 1 mia-
TMO3UTUBU HE TPUHMAIOTHCS.

Kosxen pucyHok noBuHeH OyTH HaJpyKOBa-
HU Ha OKPEeMOMY apKyllli i MaTH Po3Mip, 110 He
nepesuinye 160x200 mm. [i1st TekCTy Ha pUCyHKaX
BUKOpHUCTOBYITe IpudT 10pt. OnuHMUI BUMIpY
TTOBUHHI OYTH MO3HAYEHI MICIIT KOMHU (HE B KPYT-
JUX Ty’KKax). YCi pUCYHKHU TTOBUHHI OyTH MPOHY-
MEpOBaHi B MOPSAKY iX MOSBH B TEKCTI, 3 YaCTU-
HaMU TTO3HAYEHUMU sIK (a), (0), 1 T.;1. Po3MileHHs
HOMEPIB PUCYHKIB 1 HAITUCY yCePEINHI MATIOHKIB
HE JTI03BOJISIIOTHCA. 31 3BOPOTHBOI CTOPOHU, HAIIU-
IiTh OJIIBIIEM Ha3By, MpizBuine(a) aBropa(-iB),
HOMEP MaJItoHKa 1 TO3HAUYTEe BEpX CTPIUIKOIO.

dororpadii MOBUHHI OYTH OPUTIHATLHUMH.

KonpopoBuii 1pyk MOKIUBUA, SIKIIIO HOT'O Bap-
TICTh CIUIAYYETHCS ABTOPAMH UM IX CIIOHCOPAMH.
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