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Abstracts of the papers’ reviewed
Pe3romera Ha peneH3MpaHUTE CTATUU

B4
1. K. A. Temelkov, N. K. Vuchkov, B. L. Pan, N. V. Sabotinov, B. lvanov and L. Lyutov,
“Strontium atom laser excited by nanosecond pulsed longitudinal He-SrBr, discharge”, Journal of
Physics D: Applied Physics, 39, pp. 3769-3772, 2006. (Q1 or WoS; ISSN:0022-3727)
Abstract: An investigation of a strontium bromide vapour laser excited by a nanosecond pulsed
longitudinal discharge is presented. The optimal discharge conditions for laser oscillation on
several Sr atom and ion lines are found. At multiline output an average laser power of 2.4W is
obtained, more than 80% of which is concentrated at the 6.45:m Sr atom line.
Pe3tome: IlpencraBeHo e m3ciiefBaHe HA Jia3ep C Mapy Ha CTPOHIMEB OpOMHI, BH3OYKIaH C
HAaHOCCKYHIACH HMMITYJICCH HAIJIBKCH pa3pAn. OnpeﬂeneHH Ca OINTHUMAIHUTE pa3piaaHN YCIOBUA
3a JIla3epHa TeHepauus Ha HSAKOJIKO SI aToMHU M HoHHUW nuHMHU. [lodydeHa e cpemHa jasepHa
MomrHocT oT 2.4 W mnipu eTHOBpEeMEHHA IeHeparys Ha BCUYKH JUHUH, KaTto moBede oT 80 % oT
KOSITO ca KOHIICHTPUPAHHU Ha SI aTOMHA JInHUsA 6.45 um.

2. K. A. Temelkov, N. K. Vuchkov, B. Mao, E. P. Atanassov, L. Lyutov and N. V. Sabotinov,
“High-Power Sr Atom Laser Excited in Nanosecond Pulsed Longitudinal He-SrBr, Discharge”,
IEEE J. Quantum Electronics, 45(3), pp. 278-281, 2009. (Q1 or WoS; ISSN:0018-9197)
Abstract: An active volume scaling in bore and length of an Sr atom laser excited in a
nanosecond pulsed longitudinal He-SrBr, discharge is carried out. The optimal discharge
conditions for achieving of a maximal average output power at several Sr atom and ion lines are
found. At multiline operation, a record average output power of 4.26 W is obtained, more than
90% of which is concentrated on the 6.45-um Sr atom line.

Pe3rome: TIpoBeicHO € yBenMUeHUE HA aKTHBHHS 00EM IO TUaMEThp W JBDKHHA Ha SI aTOMEH
nasep, Bb30YXKJAaH B HAHOCEKYHJIEH MMITyJceH HajrbxkeH He-SrBry paspsn. Ompenenenu ca
OINITUMAIIHUTE Pa3psHU YCJIOBHA 3a NOCTUIaHC HAa MaKCHMMaJIHA Cp€AHa HM3XOJHAa MOMIIHOCT Ha
HAKOJIKO pa3jInYHu Sr aToMHH ¥ HOHHU JIUHUH. Honyqua € PCKOpAHA CpeiHA U3XOAHAa MOIIHOCT
or 4.26 W npu erHOBpeMEHHA IreHepanus Ha BCUYKH JIMHUM, KaTo moBede oT 90 % ot kosATo ca
CbCPEIOTOYEHH Ha SI aToMHa JTuHUS 6.45 pm.

3. K. A. Temelkov, N. K. Vuchkov, I. Freijo-Martin, A. Lema, L. Lyutov and N. V. Sabotinov,
“Experimental study on the spectral and spatial characteristics of a high-power He-SrBr; laser”, J.
Phys. D: Appl. Phys., 42, art. No. 115105, 6 pages, 2009. (Q1 ot WoS; ISSN:0022-3727)
Abstract: An active volume scaling in the bore and length of a Sr atom laser excited in a
nanosecond pulse longitudinal He-SrBr, discharge is carried out. The optimal temperature
regime is found for laser oscillation on several different Sr atom and ion lines. The optimal
discharge conditions for achieving a maximal multiline average output power are also found. At
multiline operation a record average output power of 4.25 W is obtained, more than 90 % of
which is concentrated on the 6.454m Sr atom line. The radial distribution of the laser intensity is
obtained experimentally to be a high-beam-quality Gaussian profile.

Pe3tome: TIpoBeneHo € yBennueHUE Ha aKTUBHHS 00€M IO IUaMEThp U JABJDKMHA HA SI aTOMEH
mazep, BB30YXKJTaH B HAHOCEKYHICH HUMITYJIICEH HamnwkxkeH He-SrBry paspsa. OnpeneneH e
ONITUMAITHUS TEeMIIEPATypEeH PEXHUM 3a JIa3epHa IeHepalys 3a HAKOJIKO Pa3IMYHU SI aTOMHH H



fonHn nuHuK. ONpeneneHu ca ChII0 TaKa ONTUMAIHUTE Pa3psAIHHM YCIOBUS 3a JIOCTUTAHE Ha
MaKCHMaJlHa CpeJHa M3XOJHa MOIIHOCT. [losyyeHa e pexopaHa cpeaHa M3XOJHa MOIIHOCT OT
4.25 W mipu enHOBpeMEeHHA reHepalus Ha BCHUUKM JIMHUH, KaTto moBede oT 90 % oT kosTO ca
KOHLIEHTPHpaHU Ha Sr atomHa jauHUS 6.45um. ITodydeHo e eKcriepuMEeHTaNHO, Ye paJuaTHOTO
pasnpejielieHue Ha J1a3epHUs MHTEH3UTET € ¢ ['aycoB mpodui, onpenesnsi BUCOKO KayeCTBO Ha
J1a3epHOTO JIbYCHUE.

4. K. A. Temelkov, N. K. Vuchkov and N. V. Sabotinov, “Cross sections and rate constants for
charge transfer into excited states”, Plasma Processes and Polymers, 3(2), pp. 147 — 150, 2006.
(Q1 or WoS; ISSN: 1612-8850)

Abstract: Cross-sections and rate constants for charge transfer into excited states in thermal
energy collisions are calculated for a gas discharge in the He-Cu, Ne-Cu, He-Ag, Ne-Ag, He-Al,
Ne-Al, He-Au, He-Hg, He-Cd and He-Zn, mixtures. To our knowledge the polarizability of the
abovementioned metal atoms, which determines the ion-atom interaction and therefore the cross-
section, is calculated for the first time. Cross-section for the Ne*-Cu impact couple is
experimentally obtained.

Pe3iome: M3uncnenu ca ceyeHusiTa 1 CKOPOCTHUTE KOHCTAHTH 3a 3aps1000MEHHA peaKIlusl BbB
BB30Yy/IEHN CHCTOSIHUSI TIPU YAApU ¢ HUCKH eHepruu 3a razoBu paspsau B He-Cu, Ne-Cu, He-Ag,
Ne-Ag, He-Al, Ne-Al, He-Au, He-Hg, He-Cd u He-Zn cmecu. JIOKOJIKOTO HH € HM3BECTHO,
MOJIAPU3YEMOCTTA HA CIIOMCHATUTC aTOMHU Ha MCETAJIU, KOATO ONPCIJIA BBaHMO,Z[efICTBHeTO HOH-
aTOM U CJICAOBATCIIHO CCUCHUECTO, € U3UUCIICHA 3a ITbPBU ITBT. CeuyeHuero 3a I[BOfIK’dT’d Ne+-CU €
MOJIYYCHO CKCIICPUMCHTAJIHO.

5. K. A. Temelkov, N. K. Vuchkov, R. P. Ekov and N. V. Sabotinov, “Determination of
characteristic constants for some basic processes in plasma — diffusion, Penning ionization,
asymmetric charge transfer”, Journal of Physics D: Applied Physics, 41, art. No. 105203, 7
pages, 2008. (Q2 ot WoS; ISSN:0022-3727)

Abstract: The diffusion coefficients of ten chemical element atoms in the binary system with
helium and neon are calculated on the basis of 12-6 Lennard-Jones and rigid sphere inter-atomic
interaction approximations. Cross-sections and rate constants for thermal energy charge transfer
and Penning collisions are calculated for all TI" and I" excited states possibly populated via these
reactions. For the case of the charge transfer process the theoretical results are compared with the
experimentally obtained ones. Since the characteristic constants considered depend on the gas
temperature, the gas temperature distribution is also calculated by solving the heat conduction
equation for the gas discharges studied.

Pe3rome: M3uuciaenu ca KOC(I)I/ILH/IeHTI/ITe Ha ,[[I/I(by3I/I}I 3a aTOMUTE Ha ACCET XUMHUYHU €JIEMCHTA C
XeJIMi ¥ HEOH Ha OCHOBATa Ha NMPHUOJIMKCHHUATA Ha B3auMoeicTeue Ha 12-6 Jlenapa-JlxoyHe u
TBBPAUTC C(I)epI/I. HN3uucnenu ca cedeHudaTa u CKOPOCTHUTC KOHCTAHTH 3a 3apHI[006MeHHI/I u
[enunroBn ymapu 3a Bewuku T1° m |7 BBE3OyIeHH CHCTOSHMSA, 3aCENBAHM BEPOATHO C TE3H
pCaKknuu. 3a cJIydasd Ha 3ap$II[OO6MeHHI/ISI mpouec pe3yjITaTUTe ca CpaBHCHU C TC3U, MMOJTYUCHU
CKCIICPUMCHTAJIHO. Tvl kaTo PASTTICKIAHUTC XAPAKTCPUCTUIHN KOHCTAHTH 3aBUCAT OT ra3oBaTra
TEMIICPATypad, € HU3YHUCICHO Pa3NpCACIICHUCTO Ha ra3oBaTa TEMIICpaTypa 4Ype3 pPCIIaBaAHC Ha
YPAaBHCHUECTO HA TOIIOIIPOBOAHOCTTA 3a U3YHYAaBAHHUTEC ra30BU paspsAau.
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1. N. K. Vuchkov, K. A. Temelkov and N. V. Sabotinov, “Effect of Hydrogen on the Average
Output Power of the UV Cu” Ne-CuBr Laser”, IEEE Journal Quantum Electronics, 41(1), pp. 62-
65, 2005. (Q1 ot WoS; ISSN:0018-9197)

Abstract: The influence of different additives — air, synthetic air, N,, O,, CO,, He, Ar, Xe, and
H,, to the neon buffer gas on the average output power of an UV Cu’ Ne-CuBr laser is
investigated. It is obtained that addition of a small amount of hydrogen 0.02-0.04 Torr leads to an
increase of more than twice of the average output power at a simultaneous laser oscillation of the
five Cu” lines - 248.6, 252.9, 259.7, 260.0, and 270.3 nm.

Pe3rome: M3cienBaHo € BIUSHUETO HA Pa3IMuHU JO00ABKU — BB3yX, CHHTETHYCH BB31yX, Ny, Oy,
CO», He, Ar, Xe u H», xpM OydepHus ra3 HEOH BbPXY CpeIHATAa W3XOHA MOITHOCT Ha YB Cu®
Ne-CuBr nazep. [lomydeno e, ye mobaBsHeTO Ha Maynko koimdectBo Bomopoxa 0.02-0.04 Torr

BOJIM JIO YBEJIMYaBaHE MOBEYE OT JBAa IIBTH HA CPEIHATA U3XOIHA MOIIHOCT MPH €IHOBPEMEHHA
reHepalus Ha MeTTe Cu” nuauu — 248.6, 252.9, 259.7, 260.0 u 270.3 nm.

2. K. A. Temelkov, N. K. Vuchkov and N. V. Sabotinov, “New Powerful Metal Vapor Lasers
Oscillating in Deep Ultraviolet and Middle Infrared Spectral Ranges”, Invited paper in
Proceedings of SPIE, 7751, art. No. 775111, 8 pages, 2010. (Scopus-SJR; ISSN: 027-786X)
Abstract: Middle infrared and deep ultraviolet laser systems, which are based on high-power
high-beam-quality stable-operating He-SrBr, and Cu® Ne-CuBr lasers excited in nanosecond
pulsed longitudinal discharge, are developed, patented and studied. Optimal discharge conditions,
such as active zone diameter, vapor pressure, buffer-gas pressure, electrical excitation scheme
parameters, average input power, pulse repetition frequency, are found. The highest output laser
parameters are obtained for the Sr atom and Cu™ lasers, respectively. These lasers equipped with
optical systems for control of laser radiation parameters, such as laser beam divergence, laser
intensity distribution, etc. are used in a large variety of applications, such as precise material
microprocessing, including biological tissues, determination of linear optical properties of
different materials newly developed, laser-induced modification of conductive polymers, laser
induced fluorescence in wide-gap semiconductors, instead of free electron and excimer lasers,
respectively.

Pe3rome: Pa3pa6OTCHI/I Ca, MAaTCHTOBAHU Ca W Ca HU3YYCHH JIa3€pHU CHUCTEMH, I'CHCpHUpAIlU B
cpenHara wHpavyepBeHa W IBJIOOKATAa YITPABUOJIETOBA CIEKTPAIHM OOJACTH W KOUTO C€
OCHOBaBaT Ha MOMLIHH, cTabuIHO padoTernu He-SrBr, u Cu™ Ne-CuBr naszepu ¢ BUCOKO KauecTBO
Ha JIa3epHOTO JbUYEHHE, Bb30Y)KJaHU B HAHOCEKYHIEH MMITYJICEH HaJlbXeH pa3psa. Hamepenu
Ca ONTUMAIHHUTC paspsAAHU YCJIOBUA, TAKWBA KAaTO JUAMCTBHP HA AKTUBHATA 30HA, HAJIATAHC Ha
napure, HajuAraHe Ha OydepHHs ra3, mapaMeTpu Ha elleKTpudeckara cxema 3a Bb30yKIaHe,
Cp€aHa BXOAHAa MOMIHOCT, 4E€CTOTAa HA IMMOBTOPCHUC HA NMITYJICUTC. HOJ’Iy‘{eHI/I ca Hall-BUCOKHTE
W3XOJIHU JIA3epHU IMapaMeTpy ChOTBETHO 3a SI aTOMHH U Cu* naszepu. Te3u nazepu, CHaOJACHH C
OIITUYHU CUTCMH 3a KOHTPOJI HA TApaMETPUTC HaA JIA3CPHOTO JIBUCHUC, TAKUBA KATO Pa3XOAUMOCT
Ha JJa3€pHUA CHOII, PasnepACiIiCHUC Ha JTIa3€pHUA MHTCH3UTCT, U T. H., Ca U3INOJ3BAHU B pcaula
IPUIIOKCHUS, TaKHWBa KaTo IIPCIU3HA MI/IKp006p360TKa Ha MaTrepuajin BKIOYUTCIIHO
OHMOJIOTUYHHU TBKAaHH, OINPCACIIIHC Ha JIMHEUHUTE OITHYHH CBOWCTBAa Ha pa3iniyHnu HOBH
Marepuai, JAa3CpHO MUHAYHHPAHA MOILI/I(I)I/IKaI_II/ISI Ha TIIPOBOJAIIMU IMOJIUMEPHU, JIA3CPHO
WHIyIUpaHa (QIyopecleHIus Ha MHUPOKO30HHU MOJYIPOBOIHUIIA, CbOTBETHO BMECTO JIa3epUTE
Ha CBOOO/IHU €JIEKTPOHH U EKCUMEPHHTE JIa3epH.



3. L. Chen, B. Pan, Y. J. Wang, K. A. Temelkov and N. K. Vuchkov, “He-SrCl, vapor laser
excited by Blumlein discharge circuit”, Optics Communications, 282(19), pp. 3953-3956, 2009.
(Q2 or WoS; ISSN:0030-4018)

Abstract: An investigation of a He-SrCl, vapor laser excited by Blumlein discharge circuit is
performed. Dependences of laser output power on the working parameters are obtained by
experiment. The optimal operating parameters for lasing on several strontium atom and ion lines
are found. The multi-line average output power of 1.32 W and the power specific of 12.46
mW/cm® are achieved, of which more than 78.1 % is concentrated at the 6.45 um laser line.
Pe3ome: M3BbpuieHo e¢ uscneaane Ha He-SrCl, nasep ¢ mapu (Ha CTpOHIMEB ITUXJIOPHU)
BB30YXHaH C pas3sigHa Bepura Ha baymnaiin. [lodydeHun ca 3aBHCMMOCTHTE Ha Jia3epHaTa
U3X04HaA MOIIHOCT OT pa6OTHI/ITe napamMeTpu 4pc3 CKCIICPUMCHT. HaMepeHI/I Cca OIITUMAJIHUTEC
pa6OTHI/I mapaMeTpu 3a TICHCpaluA Ha HAKOJIKO CTPOHOUCBU dATOMHHU H VMOHHHU JIUHHU.
JlocTUTHATH ca TIPH €THOBPEMEHHA T'eHEepaIis Ha BCHYKU JIMHAH CPEIHA M3XOHA MOIIHOCT 1.32
W u crienuduyna momHoct 12.46 mW/cm3, oT KouTo mnoseue ot 78.1 % ca KOHIICHTpHUpaHU Ha
na3epHaTa JuHHAA 6.45 pm.

4. K. A. Temelkov, N. K. Vuchkov and N V Sabotinov, “Penning ionization cross sections and
rate constants”, Journal of Physics: Conference Series, 44 (1), pp. 116-120, 2006. (Q3 B Scopus-
SJR; ISSN: 1742-6596)

Abstract: Penning collisions determine the creation of population inversion and the output
parameters in a number of ion metal vapor lasers. Some different gaseous additives to the buffer
gas also improve metal vapor laser operation via Penning impacts. Assuming that the process
takes place by electron exchange between metastable and target atom, cross-sections and rate
constants for Penning ionization into ion ground state are calculated for the metastable atoms He
and Ne, and 22 target metal atoms, which are active particles in the metal vapour lasers. Cross-
sections and rate constants for Penning ionization into excited ion states of the copper and
bromine atoms are also calculated.

Pe3rome: IlenuHroBure yYaapu OnpeAcIAT Cb3AaBAHCTO HAa MHBCPCHA HACCIICHOCT U U3XOIAHUTC
rapaMeTpy Ha MHOTO WOHHM JIa3epu ¢ MeTaaHu napu. Hsakou pasznuunu 100aBku KbM OypepHus
ra3 cpulo mojaoOpsiBaT paboTara Ha Ja3epuTe ¢ MeTalHU nHapu upe3 [leHHMHroBHM ypmapH.
[Ipeanonaraiiku, 4ye MpoIeChT CE OCHIIECTBIBA Upe3 OOMEH Ha €JIEKTPOH MEXK]Iy METACTaOMITHUS
4aTOM M aTOMa MHUIICHA, Ca U3YHUCICHU CCUCHUATA U CKOPOCTHUTC KOHCTAHTH 3a Ilenunrosa
HoHM3aIMs B OCHOBHO HOHHO chrosiHME 3a He m Ne meractabmiau atomu 1 22 aTOMA MUILIEHU
Ha MCTaJid, KOUTO Ca AKTHUBHU YaCTHUOHU B JIA3CPHUTC C MCTAJIHU. N3uncnenn ca ChIIO TakKa
CCUCHUATA M CKOPOCTHUTEC KOHCTAHTH 3a IICHHHIOBA fIOHHBaHHH BbHB 131)36y)1eH1/1 HNOHHU
CbCTOAHHUA HAa MEIHUTEC U 6pOMHI/ITC aTOMMU.

5. K. A. Temelkov, N. K. Vuchkov and N. V. Sabotinov, “Experimental and theoretical
determination of cross sections and rate constants for charge transfer population of some excited
Ag’, I', and Cu” levels”, Journal of Physics: Conference Series, 63, art. No. 012017, 6 pages,
2007. (Q3 B Scopus-SJR; ISSN: 1742-6596)

Abstract. Cross-sections and rate constants for thermal energy charge transfer into some Ag™, I,
and Cu® excited states are theoretically and experimentally obtained for a gas discharge in the
He-CuBr, Ne-CuBr, He-Agl, and Ne-Agl mixtures. Besides the pumping process the formation
of the inversion population is determined by the radiative transitions, which populate or
depopulate the upper and lower laser levels.



Pe3rome: Tlomyuenu ca TECOPETHYHO M €KCIIEPUMEHTATHO CEYCHHUATA U CKOPOCTHUTE KOHCTAHTH B
HSKOH BB30YICHH Ag+, I" 1 Cu" cheTostHUS 3a Ta30B paspsn B He-CuBr, Ne-CuBr, He-Agl u Ne-
Agl cmecu. OcBeH HamoMIiBaill Ipoiec o0pa3yBaHETO HAa UHBEPCHA HACEIEHOCT C€ OINpeAeiis OT
paJMallMOHHUTE MPEXOIH, KOUTO 3aceIBaT MK 00e3ceIBaT FTOPHUTE M JIOJHUTE JIA3epHU HUBA.

6. A. Bogaerts, K. A. Temelkov, N. K. Vuchkov and R. Gijbels, "Calculation of rate constants for
asymmetric charge transfer, and their effect on relative sensitivity factors in glow discharge mass
spectrometry”, Spectrochim. Acta B, 62(4), pp. 325-336, 2007. (Q2 ot WoS; ISSN:0584-0547)
Abstract: For this paper, we have calculated the rate coefficients for asymmetric charge transfer
between Ar" ions and all elements of interest in analytical glow discharges, based on a semi-
classical approach. These values were then used to make predictions on the relative sensitivity
factors (RSFs) in glow discharge mass spectrometry (GDMS) (VG9000 discharge cell) for
various elements. The RSFs were calculated based on a transport factor, and an ionization factor,
which comprises asymmetric charge transfer, Penning ionization and electron impact ionization.
The ionization rates of these three processes were calculated explicitly, based on our earlier
computer simulations, in combination with the rate coefficients and cross sections of the
ionization processes for different elements. In this way, we are able to offer a rationalization of
the experimental RSFs. It is demonstrated that variations in RSFs are largely determined by the
occurrence of asymmetric charge transfer in the glow discharge plasma.

Pe3rome: 3a Ta3sum cratus HHE CME HM3YUCIHIN CKOPOCTHHUTC KOHCTAHTH 3a ACUMCTPUYCH
3ap91z[006MeH MCKOY Ar+ MOHU U BCHUYKH CJICMCHTH, KOUTO Ca HHTCPCCHHU 3a AHAJIMTHYHHUTC
TJICCIIH pPa3psaau, OCHOBaBallku ce Ha MOJIYKIIAaCUYCCKHU IMOAXOM. Te3u croiHocTH OsXa TOraBa
M3II0JI3BAHU J1a Ce HAIPaBHU MPEABIKIaHE 3a (GaKTOPHUTE 32 OTHOCUTENHA YyBCTBUTEIHOCT (RSFS)
B Maccrektpomerpusata ¢ Tieerr paspsa (GDMS) (VG9000 paspsana kieTka) 3a peauia
enemeHTd. RSFS 0sixa W3unciieHW Ha OCHOBAaTa Ha TPAHCIOPTEH (AKTOP W HOHU3AIMOHEH
(l)aKTOp, KOUTO BKIIOYBA ACUMCTPHUYICH 38.p5[)1006MeH, IIenunrosa fIOHHSaHI/IH u fIOHHBaL[PI}I C
CJIEKTPOHHU YIapH. Monu3annosHuTe CKOPOCTHUTE KOHCTAaHTM 3a TE€3W TPU Ipoleca ca
MNpeCMETHATU CKCIIMOUTHO, 6a31/1pa1711<1/1 CC Ha HAIK IMMPECAUIIHU KOMHIIOTBPHUCHUMYJIAIUU B
KOM6I/IH3HI/I$[ CbC CKOPOCTHUTC KOHCTAHTH U CCUCHUA 3a fIOHI/IS&HPIOHHPITG mponecu 3a pasiinddu
eremedTd. [1o TO3M HAUYMH HUE CME CIIOCOHHU Ja IEpAJI0KUM 00sCcHEHNE HA CKCIICPUMCHTAJIHUTC
RSFs. Jlokazano e, ue Bapumanmute Ha RSFS ce ompenmensiT OCHOBHO 4Ype3 OTYMTAHETO Ha
ACUMCTPUYICH 3ap$1z[006MeH B IJIa3MaTa Ha TJICCIIUA pa3psia.

7. K. A. Temelkov, N. K. Vuchkov, I. Freijo-Martin and R. P. Ekov, “Theoretical and
experimental determination of gas and electron temperatures for gas discharges in Ne and He
mixtures with copper, bromine, hydrogen and strontium”, J. Phys. D: Appl. Phys., 43, art. No.
075206, 8 pages, 2010. (Q2 ot WoS; ISSN:0022-3727)

Abstract: Thermal conductivities of binary gas systems are calculated on the basis of 12-6
Lennard-Jones and rigid sphere inter-atomic interaction approximations for the case of gas
discharges in He and Ne with small admixtures of copper, bromine, hydrogen and strontium.
Assuming that the gas temperature varies only in the radial direction and using the calculated
thermal conductivities, an analytical solution of the steady-state heat conduction equation is
found for two discharge tube constructions. Two cases of uniform and non-uniform power input
are considered. For both cases the average gas temperature is found by averaging the radial gas
temperature distribution over the radius. Measurement of the relative intensities of some He and
Ne spectral lines, originating from different upper levels, has enabled us to determine the average
electron temperature.



Pe3ome: Ha ocHoBara Ha mpuOIMKEHUATA 32 MEXKAYaTOMHO B3aumozelicTeue Ha 12-6 Jlenapn-
JKOYHC M TBBpIUTE Cepu ca U3UUCIEHU KOE(UIMEHTUTE Ha TOIUIONPOBOJHOCT Ha OMHAPHU
ra3oBM CHUTEMHM 3a Cilydash Ha ra3oBu paspsau B He u Ne ¢ manku no6aBku oT men, Opow,
BOJIOPO U cTpoHIMM. [lomyckaiiku, ye razoBara TemIiepaTrypa ceé M3MEHs caMO B PaJuallHO
HaNpaBJICHUE U M3MOJI3BANKM MPECMETHATUTE KOS(PHUIIMEHTH HA TOILIONPOBOIHOCT, € HAMEPEHO
AQHAJMTUYHO pELIEHHE Ha CTAlMOHApPHOTO YPAaBHEHHWE HA TOIUIONPOBOJHOCTTA 3a JIBE
KOHCTPYKIIMU Ha paspsiiHata TpbOa. Pasrienenu ca gBa ciaydas Ha €IHOPOAHO U HEEAHOPOJIHO
BBBEXXJAaHE Ha MOIIHOCTTA. 3a JBara ciydas € HaMepeHa cpelHaTa ra3oBa TeMIlepaTypa upes
YCpPEIHSBaHE Ha pPAJUaJHOTO pa3lpelelIeHUe Ha ra3oBaTa TeMIepaTypa [0 paauyca.
M3MepBaHeTO Ha OTHOCUTEIHMTE MHTEH3UTETH Ha HsAkon He u Ne crnekrpaqHu JIHHMH,
MIPOU3XOXKJAIIM OT PajJMYHU TOPHU HHMBA, HU I03BOJM Ja ONPEIEIIUM CpeAHaTa €JIEKTPOHHA
Temmeparypa.

8. K. A. Temelkov, S. L. Slaveeva and Nikolay K. Vuchkov, “Analytical calculation of gas
temperature and experimental determination of electron temperature in gas discharge in Ne-He
mixtures”, IEEE Transactions on Plasma Science, 39(3), pp. 831-835, 2011. (Q3 or WoS;
ISSN:0093-3813)

Abstract: Thermal conductivities of binary gas systems are calculated on the basis of existing
experimental data and of 12-6 Lennard-Jones and rigid-sphere interatomic interaction
approximations for the case of gas discharge in Ne-He mixtures. Assuming that the gas
temperature varies only in the radial direction and using the calculated thermal conductivities, an
analytical solution of the steady-state heat conduction equation is found for uniform power input.
Two cases are considered: taking or not taking into account the radiance of a ceramic tube insert.
Measurement of the relative intensities of some He and Ne spectral lines, originating from
different upper levels, has enabled us to determine the average electron temperature, using a line-
ratio method of optical emission spectroscopy.

Pesrome: Ha Oa3zara Ha chlLIeCTBYBAaIIUTE EKCHEPUMEHTAIHM JaHHU M NPUOIMDKEHUATA 3a
MEXyaTOMHO B3auMojeicTBue Ha 12-6 Jlenapa-/lxoyHc u TBBpauTe cdepu ca MpecMeTHATH
KOe(ULMEeHTUTE Ha TOIUIONPOBOJHOCT HA OMHAPHU Ta30BU CUTEMH 3a Cllydas Ha ra3oB pa3psiji B
Ne-He cmecn. HpHeMaﬁKH, 4qe€ Tra3oBara TEMIICpAaTypa CC€ IMPOMEHA CaMO B paJuaiHO
HalpaBJieHWe W HW3MOJ3BAaKH W3UMCICHUTE KOC(PHUIIMEHTH Ha TOIUIONPOBOJHOCT, € HAMEPEHO
AHAIIMTUYHO PCHICHUC HAa CTAIMOHAPHOTO YPABHCHUC HaA TOIUIOMPOBOJHOCTTA 34 C€AHOPOIHO
BBBEXKJaHE HA MOIIHOCTTA. Pa3riienenu ca aBa ciydas: OTYUTAUKU U HEOTYUTAUKU U3JTBYBAHETO
Ha KEpaMHWiHaTa BTYJIKA. H3MCpBaHeTO Ha OTHOCHUTEJIHWTE MHTEH3UTETH Ha HsAkon He u Ne
CIICKTpAJIHU JIMHWUHU, IMPOU3XOXKIAAIIN OT paJIMdYHU TOPHU HHUBA, HU IO3BOJIM Oda OIIPCACIINM
cp€aHaTta CICKTPOHHA TCMIICPATypa, HU3II0JI3BaliKu METOAa Ha OoINTHu4YHara CEMHCHOHHAa
CIICKTPOCKOITUA YPE€3 OTHOMICHUECTO HA OTHOCUTCIIHUTE MHTCH3UTCTU HACTICKTPAJTHUTC JIMHUU.

9. K. A. Temelkov and N. K. Vuchkov, “A simple method for experimental determination of
electron temperature and electron density in nanosecond pulsed longitudinal discharge used for
excitation of high-power lasers”, IEEE Transactions on Plasma Science, 42(12), pp. 3938-3941,
2014. (Q3 ot WoS; ISSN:0093-3813)

Abstract: A simple method based on time-resolved measurement of electrical discharge
parameters, such as tube voltage and discharge current, is applied for experimental determination
of electron temperature and electron density in the discharge period of various nanosecond pulsed
longitudinal discharges, exciting high-power Cu* Ne—CuBr, He-Hg", and He—Sr" lasers.



Pe3tome: IlpunokeH e eAMH MPOCT METO Ype3 U3MEPBAaHE Ha BPEME3aBHCEUINTE €NCKTPUICCKH
paspsIHU MapaMeTpH, TaKMBa KaTo HANPE)KEHHWE Ha paspsjHata Tpb0a W paspslicH TOK, 3a
EKCIIEPUMEHTATHO ONpE/C/ITHE Ha EJICKTpPOHHATa TEeMIIepaTypa MW eJICKTPOHHATa TUIBTHOCT B
paspsaHUS TEpUOJ] Ha peAnlla HAHOCEKYHIHH HMMITYJICHH HA/UTHXKHU Pa3psa, Bb30yKIaliu
momau Cu” Ne—CuBr, He-Hg" n He—Sr" naszepu.

10. K. A. Temelkov, S. I. Slaveeva and Yu. 1. Fedchenko, “Theoretical study of thermal
conductivities of various gas mixtures through generalized Lennard-Jones interaction potential
for application in gas-discharge lasers”, Journal of Physics: Conference Series, 700, art. No.
012005, 6 pages, 2016. (Q3 B Scopus-SJR; ISSN: 1742-6596)

Abstract. Thermal conductivities of helium, neon, bromine, and hydrogen are calculated on the
basis of the (12-6) Lennard-Jones interaction approximation. Where necessary for a more precise
approximation, a generalized (n-m) Lennard-Jones interaction potential is used. Thermal
conductivities of binary gas systems are calculated and compared through two different empirical
methods for the case of gas discharges in He, Ne, and Ne-He mixtures with small admixtures of
bromine and hydrogen. A new simple method is proposed for the thermal conductivity
determination for the 3- and 4-component gas mixtures of our interest.

Pe3rome: M3uncienu ca KOG(i)I/II_II/IeHTI/ITe Ha TOILIOIIPOBOJHOCT 34 XeHHﬁ, HCOH, 6pOM H BOAOPOA
Ha ocHoBara Ha mnpuOmmkenuero Ha (12-6) Jlemapa-/IxoyHc B3ammoneiictBue. Kbaero e
HEOOXOJMMO, € H3II0JI3BaH 00O0OIIEH MOTEHIHAI (n-m) Jlenapna-JIKoyHC Ha B3aMMOJEHUCTBUE.
KOG(i)I/IIII/IeHTI/ITC Ha TOIIOIIPOBOAHOCT 3a 6I/IHapHI/I ra3oBu CUCTEMM Ca MPECMETHATU U CPABHCHU
ype3 JiBa pa3IMyHU eMIIMPUYHHU METOo/Ia 3a cilyuyasi Ha ra3oBu pa3psau B He, Ne u Ne-He cmecu ¢
MaJgku J00aBKM Ha Opom u Bojaopon. [IpemiokeH € HOB MPOCT METOJ 3a OMpelessHe Ha
KOG(i)I/II_II/IeHTa Ha TOIIOIIPOBOAHOCT 32 3- U 4-KOMIIOHEHTHH Ta30BH CMECH, KOHTO HH
HHTEpECyBar.

11. K. A. Temelkov, S. I. Slaveeva and Yu. I. Fedchenko, “Determination of gas-discharge
plasma parameters in powerful metal halide vapor lasers”, in Proceedings of SPIE, 10226, art.
No. 102261H, 7 pages, 2017. (Scopus-SJR; ISSN: 027-786X)

Abstract: Powerful metal halide vapor lasers are excited with nanosecond pulsed longitudinal
discharge in complex multicomponent gas mixtures. Using a new method, thermal conductivity
of various 5- and 6-component gas mixtures is obtained under gas-discharge conditions, which
are optimal for laser operation on the corresponding metal atom and ion transitions. Assuming
that the gas temperature varies only in the radial direction and using the calculated thermal
conductivities, an analytical solution of the steady-state heat conduction equation is found for
uniform and radially nonuniform power input in various laser tube constructions. Using the
results obtained for time-resolved electron temperature by measurement of electrical discharge
characteristics and analytically solving steady-state heat conduction equation for electrons as
well, radial distribution of electron temperature is also obtained for the discharge period.
Pe3rome: MOI_I_IHI/I JIa3CpU C Mapu Ha XaJIOI'CHUJAU HAa MCTAJIUTC Ca B’b36y)KIIaHI/I B HAHOCCKYH/ICH
HUMITYJICEH HAUIBXKEH pPaspsaa B CJI0OKHM MHOT'OKOMIIOHCHTHH Ia30BU CMCCH. HNsnonsBaiiku CAUH
HOB MCTOH, € MOJYYCH I(OHC(I)I/ILII/ICHT’LT Ha TOINIOIIPOBOAHOCT HA HAKOJIKO 5- 1 6-KOMIIOHEHTHHU
ra3zoBu CMECH IIpHU paspsagHU YCJIOBHA, KOUTO Ca OINTUMAJIHM 3a Jia3€pHa TICHEpalus Ha
CbOTBETHUTE AaTOMHHM M MOHHM IIpexoau Ha Meranure. lIpeanomaraiiku, 4e rasoBara
TeMmepaTrypa C€ HM3MEHsS CaMO B paJAMaJIHO HAaNpaBJICHHE M W3MOJA3BAWKU HW3YHCICHUTE
KOG(bI/II_[I/IeHTI/I Ha TOIUIOMPOBOAHOCT, € HAMCPCHO AHAJIUTUYHO PCHICHUC Ha CTAOIUOHAPHOTO
YpaBHEHHE Ha TOIUIOIIPOBOAHOCTTA 34 €IHOPOJHO M paavaiIHO HEEOHOPOIHO BBBEXKIAHE HA



MOILHOCTTa B pa3jMYHU KOHCTPYKLMU Ha JazepHata TpbOa. M3mossBaiiku pe3ynraTure,
MOJIy4YEHHU 3a BpeMe3aBHCelllaTa eJIeKTpPOHHA TemIiepaTypa 4pe3 U3MEpBaHE HA €NEeKTPUUYECKUTE
paspsAHM XapaKTEPUCTHKHU, ChIIO U pEIIaBaiKM AaHAJIUTHUYHO CTAllMOHAPHOTO ypaBHEHHUE HA
TOIUIONPOBOJIHOCTTA 3a €JIEKTPOHUTE, € MOJYYECHO ChIO TaKa pajuajHOTO paslpeiesieHHue Ha
€JIEKTPOHHATA TEMIIEpATypa 3a pa3psIHUs NEPUOA.

12. K. A. Temelkov, S. 1. Slaveeva, Yu. I. Fedchenko and T. P. Chernogorova, “A Comparative
Theoretical Study on Electron Temperature in Nanosecond Pulsed Longitudinal Discharge for
Maxwellian and Druyvesteyn Electron Energy Distribution Functions”, in AIP Conference
Proceedings, 2075, art. No. 060010, 4 pages, 2019. (Scopus-SJR; ISSN: 7354-0856)

Abstract: Assuming Maxwellian and Druyvesteyn electron energy distribution functions,
temporal and radial distribution of electron temperature is comparatively determined for the first
time to the best of our knowledge in nanosecond pulsed longitudinal discharge used for excitation
of two perspective high-power gas-discharge lasers, namely deep ultraviolet Cu® Ne-H,-CuBr
and He-Sr* recombination lasers. For that purpose, parameters of nonstationary heat conduction
equation for electrons, namely electrical power density, thermal conductivity and specific heat
capacity of the electron gas are determined and 2D(r, t) numerical model is developed, in order to
solve the equation.

Pesrome: Jlonyckaiiku MakcyenoBa u J[lpyliBucTteliHOBa (YHKIMM Ha pas3lpeleieHue Ha
CIICKTPOHUTE 110 CHCPIUH, € CPABHUTCIIHO OIIPCACIICHO 3a IIbPBU IIBT, JOKOJIKOTO HHU € U3BCCTHO,
BPEMCBOTO U pPAAUATIHOTO pa3npeaCICHUEC Ha CICKTPOHHATA TEMIICpaTypa B HAHOCCKYHICH
HUMITYJICEH HAIUIBKCH pa3pAad, U3IMO0JI3BAH 3a B’B36y>KI[aHC Ha JBa MNCPCICKTUBHU MOIIHU
ra3opaspsIHu nasepa, a uMeHHo Cu’ Ne-H,-CuBr nasep, reepupant B 1bI00KHS yITPAaBHOIETOB
CIICKTpAJICH JAualla3OH, " He-Sr+ peKOM6I/IHaI_II/IOHeH JIa3ep. 3a Ta3u el Ca OIpeaciicHUu
mapaMEeTpuTe Ha HCECTAIUMOHAPHOTO YPAaBHCHHME HaA TOIUIONPOBOAHOCTTA 3a CICKTPOHUTE, a
HUMCHHO INUTBTHOCT Ha CJIICKTPUYUCCKATa MOIIHOCT, KOG(bHHHeHTa Ha TOIUIOIIPOBOAHOCT H
crienn(pUIHUS TOTUTMHEH KalaluTeT Ha eJCKTPOHHUS Ta3, U € paspadboten 2D(r, t) uncinen momen,
3a 1a CC pCUIN YPABHCHUCTO.

13. K. A. Temelkov, S. I. Slaveeva, V. I. Kirilov, I. K. Kostadinov and N. K. Vuchkov, “High-
power metal halide vapour lasers oscillating in deep ultraviolet, visible and middle infrared
spectral ranges”, Physica Scipta, 149, art. No. 014015, 3 pages, 2012. (Q3 ot WoS; ISSN:0031-
8949)

Abstract: Middle infrared and deep ultraviolet high-power high-beam-quality stable-operating
He-SrBr, and Cu® Ne-CuBr lasers excited in nanosecond pulsed longitudinal discharge are
developed, patented and studied. Optimal discharge conditions, such as active zone diameter,
vapour pressure, buffer-gas pressure, electrical excitation scheme parameters, average input
power and pulse repetition frequency, are found. The highest output laser parameters are obtained
for the Sr atom and Cu™ lasers, respectively. These lasers equipped with optical systems for the
control of laser radiation parameters are used in a large variety of applications, such as precise
material microprocessing, including biological tissues, determination of linear optical properties
of different newly developed materials, laser-induced modification of conductive polymers and
laser-induced fluorescence in wide-gap semiconductors, instead of free electron and excimer
lasers, respectively. A master oscillator-power amplifier system, which is based on a high-beam-
quality high-power CuBr vapour laser and is equipped with an optic system for laser beam
control and with the X-Y stage controlled by adequate software as well, is developed and used in
high-precision micromachining of samples made of nickel and tool steel.



Pe3iome: Pazpabotenu ca, maTeHTOBaHM ca M Ca U3Y4YEeHU MOUIHH, cTaOmiHO padoremu He-SrBr;
u Cu” Ne-CuBr masepu ¢ BHCOKO KauyeCTBO Ha Ja3epHOTO JIbUEHHE, TEHEPUPAIU B CpeaHaTa
uHppauepBeHa U JbJI0OKaTa yITPAaBHOJIETOBA CHEKTPAIHM 00nacTH, BB3OYXKIaHU B
HAHOCEKYHJICH MMITYJICEeH HaJUIbXeH pa3psal. HamepeHu ca onTUMamHHUTE paspsIHH YCIIOBUS,
TaKWBa KaToO JUaMEThp Ha aKTUBHATA 30HA, HaJsTaHE HA MApWTe, HalsraHe Ha OydepHus ras,
napaMeTpy Ha eJeKTpuYeckaTa cxema 3a Bb30y)KJaHe, CpelJHa BXOJHAa MOIIHOCT, 4eCTOTa Ha
IIOBTOpeHME Ha wumnyiacure. [lomydeHun ca Hal-BUCOKMTE W3XOJHM JIA3€pHU IapaMeTpHu
CHOTBETHO 3a SI atomuu u CU” masepu. Tesu nasepH, CHAGAEHH C ONTHYHM CHTEMH 33 KOHTPOJ
Ha IapaMEeTPUTE Ha JIa3€pHOTO JIbYEHHUE Ca W3IMOJI3BAaHU B pEAMLIa NPUIIOKEHUS, TAKUBA KaTo
IpeLu3Ha MUKpooOpaboTKa Ha MaTepHaay BKIOYUTEIHO OMOJIOTMYHU ThKaHM, OIpENeIIsiHe Ha
JIMHEMHUTE ONTUYHM CBOMCTBAa HA PAa3JIMYHM HOBM MAaTEpHAIM, JIA3€PHO HHAYLHUpPAHA
MoauGUKaIMs Ha NPOBOAIIM MOJUMEpH, JIa3epHO HHAYLHMpaHa (QUIyopecUeHIs Ha
[IMPOKO30HHM TOJTYIIPOBOJHUIIY, CHOTBETHO BMECTO Ja3epUTe Ha CBOOOJHHU EIEKTPOHH H
excuMepHuTe Jasepu. OcuuiaTop-ycuiaBaTell CUCTEMa, OCHOBAaBalla c€ Ha MOIIEH Ja3ep ¢ napu
Ha MeJeH OpoMH]] ¢ BUCOKO KauecTBO Ha JIA3€PHOTO JbUYCHUE, U CHAOCHA C ONTUYHA CHTEMa 3a
KOHTPOJI Ha JIa3epHUS CHOIl ChIIO M ¢ X—Y Macuuka, ymnpaBjsBaHa ¢ HoAXoasuy codryep, e
pa3paboTeHa M M3MOI3BaHA 3a MpELHU3Ha MUKPooOpaboTKa Ha 0Opas3ly, HAIPAaBEeHU OT HHUKEN U
MHCTPYMEHTAJIHA CTOMaHa.

14.J. T. Mouchovski, K. A. Temelkov, N. K. Vuchkov and N. V. Sabotinov, “Laser grade CaF,
with controllable properties: growing conditions and structural imperfection”, Journal of Physics
D: Applied Physics, 40, pp. 7682-7686, 2007. (Q1 ot WoS; ISSN:0022-3727)

Abstract: Optical properties of CaF,, grown by a controlled Bridgman-Stockbarger technique,
are studied by CuBr and SrBr;, vapour lasers. Absorption losses are determined as a function of
the grown crystal volume, the crystallization front (CF), and the real crystallization rate (CR). It
is found that the absorption losses are relatively independent of the transmitted wavelengths in a
wide spectral range from the deep ultraviolet (DUV) to the middle infrared (MIR) spectral region
and their minimum corresponds to CF positions within the upper half of the adiabatic furnace
zone, where the CR reaches a constant value slightly higher than the speed of crucible movement.
The crystal quality conforms to laser grade CaF, for the DUV, visible and MIR spectral regions
and may be controlled efficiently by introducing an appropriate systematic correction in the
furnace temperature field, which shifts the CF position.

Pe3ome: M3ydeHnu ca onTUYHUTE CBOMCTBa upe3 sazepu ¢ mapu Ha CuBr m SrBr, ma CaFy,
M3pacTBaH 4pe3 KOHTpoiMpyeMa TexHuka Ha Bridgman-Stockbarger. A6copOunonnuTe 3aryou
ca ompezeneHu Kato (QyHKIMA Ha o0emMa Ha M3pacTBaHUs KpuCTall, (PpOHTA HA KpHCTATU3aLUs
(CF) u neiictButennata ckopoct Ha kpuctammzauus (CR). Hamepeno e, ye abcopOumoHHHTE
331"}’61/1 Ca OTHOCHUTCIHO HE3aBUCUMH OT IIPOIMYCKAHUTC ABJKWMHH Ha BbJHATa B MIUPOK
CIIEKTpaJIeH AMana3oH OT AbiOokaTa yntpeuoierosa (DUV) no cpennara undpauepsena (MIR)
CIIKTpaJIHA 00JIacTH ¥ TEXHUS MHHHUMYM CBOTBETCTBA Ha IMO3HUIMA HA CF B rOpHaTa I1oJIOBMHA Ha
a,Z[I/Ia6aTI/ILIHaTa 30Ha Ha 11€ura, KpACTO CR JOCTHUI'a KOHCTAaHTHA CTOMHOCT MAaJKO MO-BHCOKA OT
CKOpPOCTTaHa JIBIDKEHUE Ha Turena. KadecTBoTo Ha KpucTaia oTroBaps Ha kareropsra CaF; 3a
nazepu 3a DUV, Bunumara u MIR criektpanau quana3zoHu U MOXKe Jia c€ KOHTPOJIHpa eheKTHBHO
Ype€3 BBBCKIAHETO CUCTEMATUYHA KOPEKIHUA HA TEMIICPATYPHOTO IIOJIC B IICIITA, KOETO U3MCCTBA
no3unusaTa Ha CF.



15. M. llieva, V. Tsakova, N. K. Vuchkov, K. A. Temelkov and N. V. Sabotinov, “UV copper
ion laser treatment of poly-3,4-ethylenedioxythiophene”, in Journal of Optoelectronics and
Advanced Materials, 9(2), pp. 303 - 306, 2007. (Q4 ot WoS: ISSN: 1454-4164)

Abstract: The influence of ultraviolet (UV) 248.6 nm Cu® Ne-CuBr laser treatment on the
chemical, electrochemical and morphological characteristics of electrodeposited conducting
polymer poly(3,4-ethylenedioxytiophene) (PEDOT) layers, as well as on the PEDOT surface
activity with respect to metal deposition, is studied. Irradiated and non-irradiated polymer
samples are characterized by means of electrochemical measurements, SEM, XPS and EPR
spectroscopy. It is found that the laser treatment does not influence the electrochemical activity,
the morphology and the paramagnetic response of the PEDOT layers. XPS analysis shows that
the laser treatment leads to a change in the relative amounts of the chemical elements (carbon,
sulphur and oxygen) involved in PEDOT. Thus, the UV irradiation modifies the polymer surface
and allows a significant activation of the process of copper deposition on PEDOT.

Pesiome: M3yueno e piusHuETo Ha 06paboTkara ¢ ynrpasuoneros (UV) 248.6 nm Cu® Ne-CuBr
Ja3ep BBPXY XUMHUYHUTE, CICKTPOXUMHYHUTC H MOp(l)OJIOFI/ILIHI/ITe XApPaKTCPUCTHUKU Ha
CIIEKTPOOTIOKEHH ciaoeBe oT mpoBoasnl monumep Poly(3,4-ethylenedioxytiophene) (PEDOT),
CBIIIO KaKTO W Ha MOBBbpXHOCTHATA akTUBHOCT HA PEDOT 1o oTHOmIEHWE Ha OTIaraHe Ha METall.
OO0bueHUTE U HEOOIBUCHUTE IMOJIUMECPHHU 06pa3u1/1 Ca OXapaKTCpusupaHu I10CPCIACTBOM
enexkrpoxumuyan u3MmepBanus, CEM, XPS u EPR cnekrpockonus. Hamepeno e, ue nasepHata
o6pa60TI<a HC BJIMAC BBPXY CJICKTPOXUMHNYHATA AKTHBHOCT, MOp(i)OJ'IOl"I/ISITa U nnapaMarauTHHA
otk Ha cioeBere or PEDOT. XPS anamu3bT mokasBa, ue ja3epHara oOpaboOTkKa BOIU IO
IIpoMAHA B OTHOCUTCIIHUTE KOJIUYCCTBA HA XUMUYHUTC CIICMCHTU (B’bl"J'Iepo,[[, ciapa u KI/ICJ’IOpOJI),
BiirroueHd B PEDOT. Tlo To3u HaumH o01puBaHeTo ¢ YB mpueHne Moau@UIEpa TOBBPXHOCTTA

Ha ToJIMMEpa U IMO3BOJIAIBA 3HAYUTCIIHA AKTHBALIUA HaA IIpOLECa HAa OTJAaraHe Ha MCEI BBPXY
PEDOT.

16. M. llieva. A. Stoyanova, V. Tsakova, N. K. Vuchkov, K. A. Temelkov and W. Erfurth,
“Effect of deep UV laser treatment on electroless silver precipitation in supported poly-3,4-
ethylenedioxythiophene layers”, Journal of Optoelectronics and Advanced Materials, 11(10), pp.
1444-1447, 2009.

Abstract: Poly-3,4-ethylenedioxytiophene (PEDOT) polymer layers are electrodeposited on Pt
substrates and irradiated with deep ultraviolet light. The 248.6 nm line of a UV Cu" laser is used.
UV-treated and non-treated PEDOT samples are used for electroless silver precipitation carried
out in a Ag-EDTA plating solution. The electroless metal deposition is studied as a function of
the initial oxidation state of the polymer layers. A massive precipitation of metallic silver
nanoparticles (10-40 nm) is observed in the case of reduced PEDOT. A larger amount of silver
and a highly homogeneous distribution over the entire visible surface are found on the UV laser
treated samples. The electroless precipitation in non-treated, oxidised PEDOT is sluggish and
results in a non-uniform precipitation of Ag agglomerates (100-200 nm). The use of UV laser
treated PEDOT layers in the oxidised state provokes a marked increase in the number of
deposited Ag agglomerates and a uniform distribution over the polymer surface.

Pe3ome: Crnoese ot nonumepa poly-3,4-ethylenedioxytiophene (PEDOT) ca enekTpoOTIIOKEH!
BBpXy Pt MOIOKKHN 1 ca O0NIBYEHHU C YITPBHOJETOBA CBeTIMHA. M3mon3Bana e nuHusTa 248.6
nm ua YB Cu’ nazep. YB-o6pa6orenute u neobpadorenure PEDOT o6pasiu ca U3M0I3BaHH B
0e3TOKOBO OTJaraHe Ha cpebpo upe3 yrasBane, mposeneHo B AQ-EDTA cpedbpen pastBop.
be3Tok0oBOTO OTIIaraHe Ha MeTal € HU3YUCHO Karo (I)yHKI_II/ISI Ha HaA4YaJJHOTO CBHCTOSAHHUEC Ha
OKHCJICHHE Ha TOJMMepHHTE cioeBe. EaHopomno ormarane Ha manoudactuuu (10-40 nm) ot



METaIHO cpedpo ¢ HabOmrogaBaHo B ciydas Ha peayrupanus PEDOT. Hamepeno e romsmo
KOJIMYECTBO U MHOT'O XOMOT€HHO PAa3IpeIeIICHO CpeOdpo BBPXY IsIaTa BHAUMA MMOBBPXHOCT MPH
obpasiute, oopadborenu ¢ YB naszep. be3tokoBoTo yrasBane B HeoOnbpueHus okuciieH PEDOT e
“sluggish” u wmma 3a pe3yarar HeeAHOPOAHO oTiaaraHe Ha Ag armomeparu (100-200 nm).
WznomsBanero Ha YB o6paborenn PEDOT crnoeBe B OKHCICHO CHCTOSIHME IPEIU3BUKBA
MOTYEPTAHO YBEJIWYCHUE B OpOsi Ha OTJIOXKEHUTE AJ arjoMepaTd ¥ €JHOPOJHO paslpeleieHue
0 TIOBBPXHOCTTA Ha MOJIUMEpa.

17.J. T. Mouchovski, K. A. Temelkov and N. K. Vuchkov, “The growth of mixed alkaline-earth
fluorides for laser host application”, Progress in Crystal Growth and Characterization of
Materials”, 57(1), pp. 1-41, 2011. (Q1 ot WoS; ISSN:0960-8974)

Abstract: A comprehensive analysis is implemented concerning the growth, properties, and
applications of doped-co-doped single and mixed alkali earth fluoride systems. Calcium—
strontium fluoride solid solutions with a Sr content proportion varying widely between 0.007 and
0.675 mol.% are obtained as a batch of axis-symmetrical boules grown by a
BridgmaneStockbarger (BS) method. The crystallization front (CF) can be controlled to retain a
convex CF-shape that is favourable for normal growth of single crystals. This is achieved using a
broad adiabatic furnace zone (AdZ) independently of the boules’ composition. The influence of
the thermal field distribution on the CF and the real crystallization rate (CR), which are both
critically decisive in controlling crystal quality, were originally assessed using empirically
derived formulas. The optical characteristics of the grown boules were monitored by measuring
the external transmittance t and calculating the total losses following light irradiation of optical
windows that were prepared from sections of the boules that had been cut parallel to one another.
The t-measurements were performed by two different techniques and the comparative analysis of
the results reliably indicates any inhomogeneity in the grown boules. A simple supercooling
criterion proved to closely relate the morphological stability of the CF enabling one to set up the
optimum growth conditions. Thus the normal growth criterion outlines the concentration bounds
where the isotropic growth mechanism is replaced by cellular anisotropic growth. A procedure
has been established for provisioning researchers with optical quality calcium-strontium fluoride
crystals with widely varying composition grown under practically identical conditions. As a
consequence one can explore possible reasons that can affect the growth mechanism for this or
any other systems with a fluoride structure and so provide scope aimed at the future improvement
of the crystal quality thereby enlarging the field of mixed fluoride systems’ applications.

Pe3iome: OC’bIJ_ICCTBeH € HO,Z[p06CH daHaJIn3, OTHAcCAIl C€ 0 H3PACTBAHCTO, CBOMCTBaTa u
MPWIOKEHUATA HAa JTOTHPAHU—KONOTHPAHU EIMHUYHHM M CMECEHHU alIKaJlo3eMHHU (IIyOpUIHH
CHUCTEMU. HOJ’IY‘ICHH Ca KaJIIMUCBO—CTPOHIHECBO (I)HyOpI/II[HI/I TBBPANU Ppa3TBOPU CHC CBABPIKAHUC
Ha Sr, Bapupano B mmpku rpanuim Mexay 0.007 and 0.675 mol.% ot akchaaHO CHMETPHYHHU
Oynu, u3pactBanu o Metona BridgmaneStockbarger (BS). Kpucramuzamumonuust ¢ppont (CF)
MOJKE Jla ce€ KOHTpOJIMpa 3a 3ama3BaHe Ha u3lbkHaida ¢opma Ha CF, xoero e OiaronpusTHO 3a
HOpMAaJIHO U3PACTBAHC HAa CAWHWYHU KPUCTAJIH. ToBa e AOCTHUTHATO C €Ha HIMPOKaA azu/Ia6aTHa
30Ha Ha nemra (AdZ) He3aBHCHMO OT ChCTaBa Ha OyinuTe. BIusSHHETO Ha pa3mpeeeHneTo Ha
TemriepaTypHoTo nosie Bbpxy CF u neiicrButennara ckopoct Ha kpucranmzaius (CR), kouro ca
U JOBETC KPUTUYHO pcliaBalM 3a KOHTPOJIHMPAHETO Ha Kad4€CTBOTO Ha KpuHCTala, 0sxa
I'BbPBOHAYAIHO  OLEHEHH, W3IMOJM3BalKM EMIUPUYHO U3BeAeHH Qopmynud. ONTHYHUTE
XapaKTePUCTUKA Ha M3pACTBAaHUTE Oynau OsXxa KOHTPOJIMPAHH Ype3 H3MEPBAHETO Ha
nmpornyckaHeTo { M M3UMCHSIBaiKu 0OmUTE 3ary0Ou, cienBamiy OOJBhUBAHETO CHhC CBETIIMHA HA
ONTHUYHH MPO30pUETa, KOUTO OsiXa MOATOTBEHU OT YACTH Ha OyJIMTe, U3PSA3aHU MMapajIeIHO eIHA



Ha Jpyra. 7-uzMepBaHusATa OsiXa W3BBPIICHH IO JBE PA3NIMYHU TEXHUKH U CPABHHUTEIHHTE
AHAJIM3M Ha PECYNTATHTE HAJEKIHO CBUJCTEICTBAT 32 BCSKA HEXOMOI'CHHOCT B W3PACTBAHUTE
Oymu. EnuH mpoct kpuTepuil Ha HpeoxJaKAaHe ce OKasza TSICHO CBBbp3aH ¢ MopdoioruyHara
crabmiHocT Ha CF, mo3BousiBaliky Jja ce MOCTaBsT ONTUMAIHU YCIOBUs 3a u3pactBane. [1o To3u
HAYUH KPUTEPHUAT 32 HOPMAJIHO HM3pPAcTBaHE OYepTaBa KOHICHTPAMOHHUTE TPAHUIIHU, KBJICTO
MEXaHU3MBT 3a HM30TPOIHO HU3PACTBAaHE € 3aMEHEH OT IOPECTO aHM30TPOIHO H3PacTBaHE.
VYcraHoBeHa € MpoLEAypa 3a OCUTYpsIBAHE Ha H3CIEIOBATENUTE C KallHEeBO—CTPOHIHEBO
(GIyopHIHH KPHUCTAIU C ONTHYHO KAYECTBO M C IIMPOKO MPOMEHSH CHCTABIPU IPAKTUYECKH
WJICHTHYHU yclioBusi. Kato pe3yarar mMorar ja ce mpoy4ar Bb3MOXKHHUTE MPUYMHU, KOUTO MOTaT
Ja BB3JCUCTBAT BBbPXY MEXaHU3Ma Ha HM3pAacTBAHE HA Ta3W MM BCsKa Jpyra CHUCTeMa C
¢yopuaHa CTPYKTYpa U Taka Jla OCHT'YpU BB3MOXKHOCT, HacOYeHa KbM OBJEII0 Mo00peHne Ha
Ka4eCTBOTO HA KPUCTAA, ¥ 110 TO3W HAYMH Ja pa3lupu o0racta Ha MPUIIOKCHUS HA CMECCHUTE
(bITyOpHIIHU CHCTEMH.



