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CopepxaHue

PbIHOK
Bcepoccmiickan cBeToTeXHNYecKan KoHpepeHuna-2023:
Awnanor Ha BbiClIeM YpOBHe 8

Penopmax ¢ 3acedaHus Kpyesioeo CmMoJd, NOCBAWEHHO20 NPOBIeMAM MEXHUYECKO20 8biCLIe20
00pa308aHUS, NPOWEOLE0 8 PAMKAX CeKUyuU «Camble 8aXHbIE BONPOCHI CBEMOMEXHUKU: OM HAYKU
00 NPAKMUKU>.

CBETOAMOADI, CBETOAWOAHDBIE KNIACTEPbI U CBOPKU
TexHonornuyeckune mertozbl NOBbIWEHUA CBETOBOI OTAAUMN
Ana 6enbix cBeToaMOA0B B Kopnycax 3030 n 5050 16

Anatonuit ®eonéntoB, Anekceii MaHKpaLKuH

B pabome paccmampugaemcsa npobiema HedocmamoyHol c8emosoli omoayu 6esibix c8emoouo-
008 8 NIACMUKOBbIX KOPNYCAx, CBA3AHHAA C 3hhekmuBHOCMbIO 0OCMYNHbIX YUNOS U IOMUHOGHOPO8.
[pednazaromca pasHoobpasHele nymu peweHus 3moti mexHuyeckol 3adayqu. B pesynsmame peko-
MeHOYIOMCA mexHoo2uYeckuUe npuemsl U Memodbl NOBbILUEHUA C8emMo8ol omaAayu, KaKk Npocmele
U He 3ampamHvle, MAk U 8 onpedeneHHoU cmeneHuU HaykoemKue.

Kntouesble C110Ba: benbiii CBETOAMOL, UM, MOMUHODOP, CUAKOHOBBIN KOMMayH, MH3a, TEXHONOrYeckoe
obopynosaHue.

YJIK628.9.041.9

AIIICTaH“MOHHbIﬁ KOHTPOJIb TeNNI0BbIX NapamMeTpoB

CBeToaMnoao0B 1 CBETOANOAHDIX MaTpuy

Nno XapaKTepuctukam nusny4yeHna 20
Bsauecnas Ceprees, Vinbs ®ponos, Oner Pagaes, Cepreii 3aiues, puHa Kosnukosa

[pedcmasneH kpamxkul 0630p cnocobos U3MepeHUs U KOHMPOAA mensiosuix napamempos (T11) cge-
moou0d08 U c8emMoOUOOHbIX MAMPUL € UCNOIb30BAHUEM 8 KAYECmMBe memnepamypoyy8cmaumers-
Hoeo napamempa (THI) nadeHus HanpaxeHus Ha p-n-nepexode ceemoduoda. PaccmompeHel 0cobeH-
Hocmu u3mepeHus TIT c8emoduodos U c8emodUOOHbEIX MaMPUY 8 COCMase c8emMooUOOHbIX U30esud.
OnucaHsl opueuHasieHele OUCMAHUUOHHble cnocobel usmepeHusa TIT ceemoduodos cosuey cnekmpa
U3/Ty4eHUA U No cnady UHMeHCUBHOCMU U3J1y4deHus ceemoduoda npu camopasoepese. Obcyxoaomca
0C0beHHOCMU Peanu3ayuu u pesysiemamsl 3KcnepuMeHmassHot anpobayuu paspabomarHbix cno-
€0608 Ha cepuliHbix uzdenusx. [IpugedeHo onucaHue u pe3ynsmamel anpobayuu cnocoba usmepeHul
nepexodHol mensogol Xapakmepucmuku U aneopumma oueHKu TI1 kpucmanios csemoduodHol
CoB-mampuypl.

KntoueBble coBa: cBetoanon, CBetoAnoHas MaTpuLa, Teniosble NapameTpbl, ,ClVICTaHLlVIOHHbIVI KOHTPO/b.

YK 621.315.592

CUCTEMbI OXNAXAEHUA

Bbicoko3¢PppeKTnBHbIE MeTannornépungHbie

TepmounHTepdelicbl 27
AHppeii BbicokaHoB, Bnagummnp KoHapateHko

B daHHolU cmamee npedcmasneHa UHHOBAUUOHHAA KOHCMPYKUUA Memaniuyeckozo eubpuo-
Ho20 mepmouHmepdelica (MI'TV), npedcmasnaowe2o coboli Memanaudeckull Kapkac u3 08yx
MOHKUX NEPGHOPUPOBAHHbLIX NIACMUH C NOMeweHHOU mexdy Humu mepmonacmod. [ns nped-
naeaemozo MITH, obbiyHOU mepmonacmel U xUoko2o0 Memasnia npugedeHsl CpasHUMe N bHbIe
pe3ynbmamesl NO 3gekmusHocmu omeoda mensia om pasfuyHeix demanel U 31emeHmos,
Haepesauuxca 8 npoyecce pabomel. [10ka3aHsl Npeumywecmea Ho8020 mepmouHmepgetica
neped MpaduyuOHHLIMU MepMonNacmamu, 31acmuyHelMU MepMoNpOKAaoKamu U XUOKUMU
memannamu.

Kntoyesble cnoBa: TepMOVIHTepd)EVIC, TennonpoBOAHOCTb, TeNI0NPOBOAALLAA NacTa, OXNaxaeHne,

TennooTsod.

YK 536.212




MPUMEHEHWE U NPOEKTDI
BepTukanbHoe ocBeljeHne 30
Bunbdpup Kypu, Mepesop: Hukonaii boiinpas

OCHOBHAA (hyHKUUA CMeHbl KAk 371eMeHma apXumekmypel 3aK/1104aemcaA 8 pasoesieHuu NomMeweHus
Ha 4acmu u U30/1upo8aHuu e2o om eHewHel cpedel. []1s Co30aHUA KoMGOPmMAa MOXHO KOHMPOIUPO-
8amb MeMnNepamypy, 8/1GxHOCMb U dKyCMUYecKue C8olCMBad, a Makxe ynpasigme APKOCMbIO 0cge-
weHuA. MoxHo 8el6pame ugem cmeHel, Hakneums 060U LU COesame mexcmypupo8aHHOE NOKPbI-
mue, 1u6o 0cMasumMe BUOUMbIM GEMOH.

AKUeHmHoe oceewyeHue No3gosisem 8bidesIums PAcnOIoXeHHbIe Ha CMeHe NPEdMembl — Yackl, Kap-
MUHeI, U M. N. NPUOAMb NOMEWEHUIO BOTTbUIYIO Y3HABAEMOCMb U UHOUBUOYAIbHOCM®.

B cmamoe pacckasel8aemcs, Kak ¢ NOMOWbIO 86PMUKASTbHO20 OCBELUEHUS MOXHO MeHIMb owyye-
Hue npocmpaqcmaa u co30agame Opy2ol mun komeopma 61a200aps 8U3yanbHOMy 80CNPUAMUIO.
KnioyeBble cnosa: KOHLENUMA OCBELLIEHMA, OTPaXatoLLiaA MOBEPXHOCTb, BOCMPUATIE MPOCTPAHCTBA, BI3yaribHasn 3a4a4a

VK 628.972

AnHamuyecKkan TpexBo/IHOBas BU3yanunsayusa u usmepeHme
06bema npoxofALMX KNETOK C YABOEHHbIM NoJieM 3peHuns
c nomouybio ronorpadpum 6PH 35

Masen Cemun, Jlanu [lam Txe, CBeTnaHa Mukaesa, AnekcaHap KpeTtywes

B cmamee npedcmasneHa Hogas cucmema six-pack holography (6PH) ons odHospemeHHo20 nosy-
YEHUA Wecmu 8HEOCEBbIX 20/102PAMM 3a 00HY 3KCNO3ULUID C 08yX Nostell 3peHUA U mpex OsIUH BOJIH.
Cucmema 0CHOBAHA Ha 8HewHeM Modyne 6PH, pasmeweHHOM Ha 8bIX00e UHBEPMUPOBAHHO20 MUKPO-
cKona, npedcmagnaiouje2o cobol bonee KOMNAKMHoe peuleHue No CPAasHeHUlo ¢ Npedbloywumu
cucmemamu 6PH, komopeule bbiu OCHOBAHBI HA 2pOMO30KUX UHMepdepomempax Maxa — LleHdepa,
NOCMPOeHHbIX BOKPY2 06pasua. Imo makxe nepaelli Ciyyat, Koeoa e0n02pagus ¢ Wecmslo nakema-
MU UCNOSL3yemcA 0118 NOMTYYEHUS U30OPa)eHUl C HECKONIbKUMU ONUHAMU BOJTH. [TpumeHeHue Hogol
cucmemel N0380AUM NOJY4YaMb 06BEeMHble OaHHbIE O NPOMEKAIWUX 3pUMPOUUMAx ¢ Yo8oeHHsIM
nosem 3peHuUs NO CPAasHeHUIO C NPEeObIOYWUMU MeMOOaMU MHO2080/1HOBOU 20/102paduu. Smu 06b-
eMHble OaHHble BKII0YAaOM: CPEOHUU KOPNYCKYNSPHbIU 06bem, CPeOHIO KOHUEHMPAuUo KOpnycKy-
JIAPHO20 2emo2nobuHa (Hb), cpedHuli kopnyckynapHsil Hb u chepuyHocme.

Kniouesble cnosa: ronorpadus, ¢a3osoe 1306paKeHne, KNeTka, MUKPOCKOMIA, KOPMYCKYNAPHDINA.

YK577,681.7

I'Ipumeuemne Jla3epHbIX NONYNPOoBOAHNKOBbIX
nsnyvarenen AN yKasok 42
BukTop Bonkos, Masen MmHauH, Bnagummnp Kapnos, Ceprein KysHewos

B cmamee paccmampusdromcd yKasku ¢ UCnosie308aHuem 8 HUX J1d3epHblx nOﬂyﬂpOBOaHUKOBbIX
USHyUGmENEG. Hpe@cmaeﬂe/-r 8HeWHUL 8UO U ONUCAHbI OCHOBHbIE napamempel 3muxycmpot76me.

Knioyesble cnoBa: cBetoamnos, nasepru?i I'IOJ'IyI'IpOBOJZlHI/lKOBbII;l n3nyyatesnb, MOWHOCTb, PyYKa, yKasKa,
HanpsxeHne, TOK, Macca, I'a6apl/|TbI‘

YK 628.944

CEPTUOUKALMUA U U3MEPEHUA

Q®otomeTpunyeckas ronoska Tuna ld-7 paspaborkn

na6oparopum «ApxunaiT» gnA NpUMeHeHns

B BbICOKOTOYHbIX POTOMETPNUYECKNX CPeACTBAX NSMEPEHNIA ...........54
Ceprein Hukudopos, AnekcaHgp Apxunos

Cmamesa noceaweHa memooam UMepeHul C8eMOMexHUYECKUX Xapakmepucmuk ceemoouodos
€ nomowpeio homomempuyeckux damuyukog (homomempos). [okasaHel npobremel, NOAOXUMENb-
Hble U ompuyameribHble CMOopPOHsI UCNO/b308AHUSA YKA3aHHbIX MEMOO08, OCHOBAHHbIE HA NPUMEPaX
UX NPUMEHEHUS 8 NDAKMUKe UsmepeHuUl napamempos ceemomexHudeckol npodykyuu. [lpedcmasnerHa
pazpabomka Hosol pomomempuseckol eonosku muna [D-7 co cpedHes38eleHHOU NO2PeLHOCMbIO
KOppeKyuu ee cnekmpaseHoU 4y8cmeumessHoCmu K Kpugou 8UOHOCMU 21a3a HA yposHe 1,2%. CoenaH
aKUeHM Ha HeobXxo0UMOCMb y4ema cneKmpabHO20 pacnpedesieHuA C8emosoe0 NOMOKA (MOUWHOCMU
U3JTyHeHUS) uamepsAeMbix UCMOYHUKOB NPU BbICOKOMOYHbIX (POMOMEMPUYECKUX U3MEPeHUSX.

KnioyeBble cnosa: d)OTOMeTp, CNeKTpalibHaA Y4yBCTBUTENIbHOCTD, CMEKTP N3NTy4eHUs, (bOTOMeTpVILJECKVll;I

METO[, CBETOBOW MOTOK, CBETOANOL.

YJIK 535.241.6
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MARKET
All-Russian Lighting Conference-2023:
dialogue at the highest level 8

Report from the round table meeting devoted to the problems of technical higher education, held
within the framework of the section "The most important issues of lighting engineering: from science to
practice".

LEDS AND LED CLUSTERS

Technological methods to increase light efficiency
for white LEDs in 3030 and 5050 packages 16

Anatoly Feopentov, Alexey Pankrashkin

The paper deals with the problem of insufficient light output of white LEDs in plastic packages,
associated with the efficiency of available chips and phosphors. Various ways of solving this technical
problem are proposed. As a result, technological approaches and methods for increasing light output are
recommended, both simple and inexpensive, and to a certain extent complicated.

Keywords: white LED, chip, phosphor, silicone compound, lens, technological equipment.

Remote control of thermal parameters of LEDs
and LED matrixes by emission characteristics 20

Viacheslav Sergeev, llya Frolov, Oleg Radaev, Sergey Zaytsev, Irina Kozlikova

A brief overview of the methods for measuring and controlling the thermal parameters (TP) of LEDs and
LED arrays using the voltage drop across the p-n junction of the LED as a temperature-sensitive parameter
(TSP) is presented. The features of measuring the TP of LEDs and LED matrices as part of LED products are
considered. Original remote methods for measuring the TP of LEDs by the shift in the emission spectrum
and by the decrease in the intensity of the LED emission during self-heating are described. The features of
the implementation and the results of experimental testing of the developed methods on serial products
are discussed. The description and results of approbation of the method for measuring the transient
thermal response and the algorithm for estimating the thermal conductivity of LED COB matrix chips
are presented.

Keywords: LED, LED matrix, thermal parameters, remote control.

COOLING SYSTEMS
Highly efficient metal hydride thermal interfaces 27

Andrey Vysokanov, Vladimir Kondratenko

This article presents an innovative design of a metal hybrid thermal interface (MGTI), which is a metal
frame made of two thin perforated plates with thermal paste placed between them. For the proposed
MGTI, conventional thermal paste and liquid metal, comparative results are given on the efficiency of
heat removal from various parts and elements that heat up during operation. The advantages of the
new thermal interface over traditional thermal pastes, elastic thermal pads and liquid metals are shown.
Keywords: thermal interface, thermal conductivity, heat-conducting paste, cooling, heat sink




PROJECTS AND APPLICATION
Vertical lllumination 30
Wilfried Kurz

The order of the day, in everyday life, is not to think about walls and their relevance. Walls are useful for
hanging clocks, mirrors, TVs and pictures. The things that we want to look at can be highlighted and
give the room a recognizable identity. But the basic function of a wall, as part of the architecture, is to
create an artificial space by separating the outside from the inside. This can now be conditioned with
temperature, humidity, acoustics and brightness to create comfort. We then select a wall color, wallpaper
or textured wall covering, or opt for exposed concrete. This combines the visual identity with the sensation
of the space and creates another type of comfort as the basis of visual perception, as we will see.
Keywords: lighting concept, reflective surface, perception of space, visual challenge

Dynamic three wavelength imaging and volumetry
of flowing cells with doubled field of view by six pack holography......35
Pavel Semin, Laly Dam Tkhe, Svetlana Mikaeva, Alexander Kretushev

A new six-pack holography (6PH) system for simultaneous acquisition of six off-axis holograms in a single
exposure from two fields of view and three wavelengths. The system is based on an external 6PH module,
placed at the output of an inverted microscope, presenting a significantly more elegant solution compared
to previous 6PH systems, which were based on cumbersome Mach-Zehnder interferometers built around the
sample. This is also the first time in which six-pack holography is utilized for multi-wavelength imaging. We
demonstrate using the new system to acquire volumetric data of flowing erythrocytes with twice the field of
view of previous multiwavelength holographic techniques. This volumetric data includes mean corpuscular
volume, mean corpuscular hemoglobin (Hb) concentration, mean corpuscular Hb, and sphericity.

Keywords: holography, phase image, cell, microscopy, corpuscular.

Using of laser semiconductor emitters for pointers 42
Viktor Volkov, Pavel Gindin, Vladimir Karpov, Sergey Kuznetsov

Writing pointers with the use of semiconductor lasers emitters in them are considered. The appearance is
presented and the main parameters of these devices are described.
Keywords: laser semiconductor emitter, power, pen, pointer, voltage, current, weight, dimensions.

TEST AND MEASUREMENT SYSTEMS

Photometric sensor type GF-7 created laboratory "Arhilight"

for application in high precision photometric

measuring instruments 54
Sergey Nikiforov, Alexander Arhipov

The article is devoted to methods of measuring the lighting characteristics of LEDs using photometric
sensors (photometers). The problems, positive and negative aspects of the use of these methods are
shown, based on examples of their application in the practice of measuring parameters of lighting
products. The development of a new GF-7 type photometric head with a weighted average error of
correction of its spectral sensitivity to the eye visibility curve at the level of 1...1.3% is presented. Emphasis
is placed on the need to take into account the spectral distribution of the luminous flux (radiation power)
of the measured sources in high-precision photometric measurements.

Keywords: photometer, spectral sensitivity, radiation spectrum, photometric method, luminous flux, LED.
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