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BUBJIMOMETPUYECKUIA AHANU3
UCCNEJOBAHUN
B OBJIACTU NNA3EPOB

A.U.Tepexos, k.¢.-m.H., 8ed.H.c. LIIMU PAH,
a.i.terekhov@mail.ru

MpoBeaeH 6MGNMOMETPUYECKUN aHA/IU3 UCCNIeA0BAHNN
B 06/1aCTK 1a3epoB No 06beMy U LUTUPYEMOCTU
BbIMYLLEHHbIX HAY4HbIX NY6/IMKALUIA N CCbIZIOK HA
MeXAYHapoAHoe COTpYyAHMNYecTBO. B fononHeHne

K CONOCTaBJ/IEHUNIO HAay4YHOW NPOAYKTUBHOCTU CTPaH
NpUBOAATCS OLLEHKM BK/1aZa U BIUSIHUSA POCCUMACKUX
MHCTUTYTOB U yYeHbIX. TakxXe TeCTUpyroTcs
MHAMNKATOPbI, CNOCO6HbIE NAEHTUPUNLNPOBATD
MUPOBbIE LLIeHTPbl HAY4YHOro NPeBOCXOACTBA.

BBEAEHUE

Jlazepsl [eMOHCTPUPYIOT MHOTHe 4YepThl obmiele-
7eBbIX HayKOEMKHX TexXHOJOTuM. OHU yKe HaLlIU
IIMpOKOoe IIpuMeHeHHe B obpabaTbiBalolller IIpo-
MBIIIJIEHHOCTH, TPAaHCIOpPTe, SHepreTuKe, 34pPaBo-
OXpaHeHHH, HHOOPMAIMOHHO-TeJIeKOMMYHHKA-
LIMOHHBIX TeXHOJIOTUSAX, HAy4YHBIX MCCIeJOBAHUSIX,
3KO0JIOTHH, BOEHHBIX TeXHOJIOrusix. CoBeTCKue U poc-
CHUMICKHe y4ueHble BHeC/IH 3HAaUHUMBIIM BKJIaJ B OTKPHI-
THe /Ia3epPOB, Pa3sBUTHe HCCIe[JOBAaHUM II0 MUX CO3[a-
HHIO U UCII0JIb30BaHHUIO. [JOCTaTOYHO JIMIIb OTMETUTh
HobeneBckyro npeMuio 1o ¢usmuke 1964 roga 3a pas-
paboTKy NpHHIIMIA [eHCTBUS Ja3epa KM Masepa,
npucyskpgeHnyio H.T. bacoBy u A.M. IIpoxoposy
(cOoBMeCTHO € aMepHUKaHCKUM o¢usukom Y.X. TayHn-
coM), BKJIanm HobenmeBckoro naypeara JK.U. Ande-
POBa U ero IIKOJIBL B CO3aHMe M0/yIIPOBOJHHUKOBBIX
7a3epoB.

BciefcTBHME MacCOBOCTH SKypHasbHBIE Iy6aHKa-
LMK HUMeIOT HaubOJBIIyI0 LIEHHOCTh ITPU aHAJIH3e
MacmTaboB, CTPYKTYpHl M HCTOYHHKOB Pa3BUTHS
Hay4yHOH obmacTh. Mbl ImpuMeHUM O6ubIHOMeTpU-
YeCKHUH I0AXO0[, YTOOBl M3MepPUTb U OLIEHHUTDb KOJIHU-
YecTBO M BO3JEeHCTBHe MyOIHKALMI IO Ja3epaM,
IIPOM3BOJUMBIX OCHOBHBIMHM YYaCTHHUKAMH HCCIIe-
OOBaHHUI, BBISIBUTb CTPYKTYPYy MesXIyHapoAHOrO
COTPYyAHHYECTBA POCCUHCKUX YUeHBbIX. FICTOUHUKOM
nHOOpMan Ky BelbpaHa 6a3a maHHEIX Science Citation
Index Expanded (B[l SCIE) - Haubosee aBTOpHUTeTHAS
B MHpe MoluTeMaTh4eckas bJl, BkaroJamwpmas 6osee
39 MJIH. Hay4YHBIX Nyb6nuKaunup (ctater, 0630pos,
IIKCeM H p.) B PeLleH3UPyeMbIX JKyPHalax.
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There has been performed a bibliometric analysis

of research in the field of lasers in terms of volume
and citedness of produced scientific publications,
international collaboration links. In addition

to comparing countries’ scientific productivity,
estimates of the contribution and impact of Russian
institutions and scholars are provided. The indicators,
capable to identify the world class centers of scientific
excellence are also tested.

INTRODUCTION

The lasers show a number of features of all-target
high technologies. They have already been broadly
applied in manufacturing industry, transport, power,
health care, information and telecommunication
technologies, scientific researches, ecology, military
technologies. The Soviet and Russian scientists
have made significant contribution to discovery of
lasers, development of researches on their creation
and use. It is worth to mention the Nobel Prize
in physics in 1964 for development of operation
principle of laser and maser, awarded to N.G. Basov
and A.M. Prokhorov (jointly with American physicist
C.H. Townes), the contribution of the Nobel
laureate Z.1. Alferov and his school into creation of
semiconductor lasers.

Owing to their mass character, journal
publications have the greatest value in the analysis
of scales, structure and sources of development of
scientific area. Let us apply bibliometric approach
to measure and evaluate quantity and influence
of the publications about lasers made by the main
participants of researches to reveal the structure
of the international cooperation of the Russian
scientists. The Science Citation Index Expanded
database (SCIE DB), the most authoritative in the
world the polythematic DB including more than
39 million scientific publications (articles, reviews,
letters, etc.) in the reviewed journals, was chosen as a
source of information.
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OAHHbIE N METO/ bl

HcxomgHast BbIOOpKa - okono 290 Teic. my6aMKa-
LHHU 32 Hepuof 1980-2015 roxsl - moaydeHa IMyTeM
IorcKa 1o kmro4ueBsIM 'LASER™-TepmuHam (‘laser™,
"nanolaser™, "lightamplification by stimulated emission
of radiation") B Ha3BaHMSIX ITy6IHUKAIUI. [JaHHbIE STOH
nofi6opKK ObUIM HKCIIONB30BaHBI [/ MaKpoaHa/lIu3a
Ha ypoBHe cTpaH. CBeleHHS 0 23162 mybnHKaIHsIX
c agpecoM B Poccuu (CCCP mo 1992 roma) obecrieumiu
bonee meTanpHOe M3y4deHHe BKJIaJa M HAyYHOIO BO3-
OEeNCTBUSL OTeYeCTBEHHBIX HHCTHUTYTOB KU YUEHBIX.
Cepsuchl maardopmsl Web of Knowledge mossomsiioT
I0J1y4aTh TPAAUIMOHHBIE HHANKATOPEL (YK C/I0 ITyOIH-
KallMH M IJUTaT, CpeJlHee KOJIMYeCTBO LIUTAT Ha OJHY
nyOMUKAMo U T.[.) AJIS PAa3TUYHBIX IIOJMHOXKECTB
HCXOZIHOM BBIOOPKH. Hapsiy C STUM MBI UCIIOTB3yeM
1 HeKOTOpbIe IPYTHe pacyeTHbIe HHIUKATOPBL: CpefiHe-
TOJOBOM TeMII POCTa, AOI0 IMYOIHKALIUK C MeXKAyHa-
PONHBEIM COABTOPCTBOM M T.JI. BBU/y CUIBHOM CKOLIEH-
HOCTH pacIpefieleHUH LUTUPYeMOCTH, IJIsl aHa/Iu3a
IpeJIIo4YTHTe/IbHee [TI0Ka3aTe/lH, OCHOBAaHHbBIe Ha IIPO-
LIEHTH/IAX. B cTaThe paccMoOTpeHBl TOm-1% u TOmm-10%
cerMeHTHl Hauboslee BBICOKOLUTHPYEMBIX ITyOIHKa-
LUK B 06/1acTH, HCIIONB3YIOTCS CBSI3aHHbIE C HHUMHU
VMH/IMKATOPbl, HaIlpUMep: 0/ CTPaHbl B 3JIMTHOM
YaCTH MHPOBOK HayUHOM TUTEPATYPbl, HH/IEKC BHICOKO
LUTHUPYyeMBbIX nybnukanuil (MBLII) A1 CTPaHBl WIN
OpraHM3alMu U Ap. IIpU H3ydeHHH y4dacTHsi Poccuu
B YKa3aHHBIX CeTMEHTax BHHMAaHHe COCpPeJOTOYeHO
Ha BBISBJIEHUM BBICOKOKAYeCTBEHHBIX HCC/IeJOBAaHUH,
3MUTHBIX YUeHBIX U adPUIHPYIOMUX UX UHCTUTYTOB,
a TakXe IpoBepKe OMOIHMOMETPHUUYECKHX KpUTepHeB
Ha MPHMHA/JIEeXHOCTh K LIeHTPaM Hay4YHOIO COBepIIeH-
ctBa (UHCQ). [lng mener cpaBHeHHs OymyT HCIIONB30-
BaHBI OT/e/IbHBIE Pe3y/IbTaThl 60/lee pAaHHETo aHAIH3a
Pa3BUTHS HAHOHCCIeIOBaHUHM [1].

PE3Y/IbTATDbI

HacTosIMK aHalIKW3 IOCTPOEH CBepXy - BHH3:
Ha4yMHasi C MeXCTPAaHOBBIX COIIOCTAaB/IeHHM, depe3
YyPOBeHb OpPraHHU3aLlMH W HHCTUTYTOB, [0 yPOBHS
OTIe/IbHBIX HCCIIe/lOBaTe/er.

CpaBHUTEbHbIM aHanu3 Poccum n gpyrux ctpaH
bomee 140 cTpaH y4YacTBOBajJIH B HCCIeNOBAHHUAX
B 00/1acTH 71a3€poOB B PacCMATPUBAaeMBbIN IIE€PHOL,;
IecsiTb Haubosee IPOAYKTUBHBIX U3 HUX IIPUBeEHBI
B Tabn. 1. [JuHaAMHKA Ny6IHKAIIMOHHOM aKTHBHO-
CTH MATepKU JIUAUPYOIINX CTPAaH [I0OKa3aHa Ha puc.l.
Haubonee Bmevarnser poct Kurtas, obomenuiero
B 2011 romy nuanpoBaBIIme Ao 3Toro CUIA. 115 Apyrou
A3MaTCKOM CTPaHHI — IMOHKH — B 2000-e rofsl XapaKkTe-
PeH, HaIlpOTHUB, [IOHH KATeIbHBIN TPeH/I, B Pe3y/bTaTe
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DATA AND METHODS

Initial selection, about290 thousand publications during
1980-2015, was received by search by key "LASER" terms
(laser, nanolaser, light amplification by stimulated
emission of radiation) in the names of publications.
Its data have been used for macro analysis at the level
of the countries. Information on 23162 publications
with the address in Russia (in the USSR till 1992) has
provided more detailed studying of contribution and
scientific influence of domestic institutes and scientists.
Services of Web of Knowledge platform allow us to
receive traditional indicators (number of publications
and quotes, average number of quotes per publication,
etc.) for different subsets of initial selection. We use
them, as well as some other rated indicators: annual
average growth rate, share of publications with the
international co-authorship, etc. In view of strong bias
of distributions of cidetness, the indicators based on
percentiles are more preferable for the analysis. The
article considers top-1% and top-10% segments of the
most highly cited publicationsin the area and therelated
indicators are used, for example: country share in elite
part of world scientific literature, index of highly cited
publications (IHCP) for the country or the organization,
etc. When studying the participation of Russia in
the specified segments, the attention was drawn to
identification of highly high-quality researches, elite
scientists and the institutes affiliating them, as well
as checks of bibliometric criteria on belonging to the
centers of scientific excellence (CSE). Separate results of
earlier analysis of development of nano-researches will
be used for the purposes of comparison [1].

RESULTS

This analysis is constructed from top to bottom: starting
from cross-country comparison, through the level of
the organizations and institutes, to the level of certain
researchers.

Comparative analysis of Russia and other
countries

More than 140 countries participated in researches in
the field of lasers during the considered period; ten
of the most productive countries are given in tabl. 1.
Dynamics of publication activity of the five leading
countries is shown in fig.1. Growth of China seems
the most impressive which has passed over the USA
in 2011, the previous leader. Other Asian country,
Japan, is characterized by downward trend in 2000t
due to which it has finally conceded the 3™ place on
publication activity to moderately growing Germany.
Up to 1992 the USSR was the second after the USA
on the scale of researches in the field of lasers. In
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Tabnunua 1. Ton-10 CTpaH No KOAMYeCTBY NybamMKaumm

B 06/1aCTM nasepos, 1980-2015 roaobl

Table 1. Top-10 countries by number of publications in the
field of lasers, 19802015

Yumcno JoneBown

CTpaHa nyé6anKaumm BKNan,%
Country Number of Share

publications contribution,%
CWIA
USA 76689 26,5
KnTan
China 29495 10,2
AANOHMS 28768 9,9
Japan
fepmaHusa 28131 97
Germany
poccis 23162 8,0
Russia
BenukobputaHus
Great Britain LEBie7 e
®panums 16902 5.8
France
viTanns 10008 34
Italy
Kanaaa 8240 2.8
Canada !
HO>xxHas Kopes
South Korea oz o

"J101992 roga CCCP. / the USSR till 1992,

Yero oHa OKOHYATE/IBHO YCTYIIKJIA 3-€ MeCTO I10 ITybiiu-
KaLlMOHHOM aKTHUBHOCTH YMepPEHHO pacTylleH [epma-
HUH. Bruiots mo 1992 roma. CCCP 6b11 BTOPBIM IIOCJIE
CIIA o macmTaby HucC/IefOBAHUH B 00/I1aCTH J1a3epoB.
B 2015 romy c 6,03-IIpOLIEHTHBIM [OJI€BBIM BKJIAJOM
B MHPOBOM NYyOIMKALIMOHHBIN BBIXOA PoccHs 3aHU-
Majia 5-e MecTo. DTOT BK/IaJ, B 2,5 pa3a IIPeBbICHII LOJTIO
ny6IMKaLME POCCUICKUX HCCIeloBaTeell B obiem
KonuyecTBe mybnukauuii B B/l WoS, HaMedeHHYIO
Ha 2015 rox B Yka3se IIpesunenTa PO [2]. Takum obpa-
30M, B TepMHHAX KOJIMYECTBA IIPOM3BOLAUMBIX ITyOIH-
KaIlu¥ B obnacTy 1a3epoB Poccus BXOOUT B YHCIIO
JTUOVPYIOUIUX CTPaH, Yero Mbl He CMOITIH HOOUThCS,
HaIlp¥Mep, IIyTeM HWHTeHCHUBHOI0 GpUHAHCHPOBAHU S
B HaHoobnactu [1]. [IpeacTaBisieT HHTepeC BbIIeIeHHe
M aHaaK3 OBICTPO PacTyIIUX HampaBiaeHUH. K Tako-
BBIM OTHOCSITCSI, HaIIlpHMep, YIbTPabbICTpPhIe JIa3epsl,
CpelHeroJ0BOM TEMII POCTa MCC/IeJOBAaHHUM KOTOPBIX
npeBbiman B 2000-e rombl obmMK g1 0671aCcTH MOKa-
3aTesib B 4 pasa. HyGHHKauHOHHmﬁ BKJIag Poccuu
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2015 with 6.03-percentage share contribution to world
publication output Russia took the 5th place. This
contribution has exceeded the share publications of
the Russian researchers by 2.5 times in total quantity
of publications in WoS DB planned for 2015 in the
Decree of the President of the Russian Federation [2].
Thus, in terms of the number of the publications in the
field of lasers Russia is among the leading countries
which could not be achieved, for example, by intensive
financing in nanoarea [1]. Allocation and analysis of
quickly growing directions is of interest. For example,
ultrafast lasers which annual average growth rate of
researches exceeded the indicator, general for the area,
by 4 times in the 2000t". The publication contribution
of Russia into this direction is by 2.6 percentage points
(items) more than its general share contribution to
study of lasers, and it is even more reliably in the group
of leading countries (see Appendix).

The citedness in bibliometrics often serves as proxy
indicator of scientific influence (or even quality of
researches), and representation of the country in top-1%
and top-10 the% segments of the most cited publications
speaks about its entry into world elite in specific
scientific area. The contribution of Russia (USSR) to
the world top-10% and top-1% segments of publications
about lasers for the entire period has made 3.4 and 3.5%,
respectively. These values are much higher than similar
indicators for nanoarea [1] that testifies to much bigger
influence of the country in the field of research of lasers.
Fig. 2 shows that by contribution into top-10% segment
of scientific literature, Russia was before China in
1980t and 1990th which, however, has considerably
moved forward after 2003.

Since the raising wave of Chinese publications (the
more articles are published, the more is the probability
to be cited for this article) could affect it, dynamics of
the indicator considering the scale of publishing output
of the country is given in fig. 3. The index of highly cited
publications [3] for top-10 segment is defined by% as:

IHCPtop—lo% = PPtop—lO%/ 10,

where PP, 105, 1s the percent of highly cited publications
in the general release of thematic publications of this
country (observed value); 10 is the percent of such
publications in universal output (expected value). By
definition, if such ratio is more than 1, this country
is better than "the world" as the producer of highly
cited publications (in top-10% segment), and vice versa.
According to fig. 3, in 1990%" and 2000t" Russia and
China were approximately equieffective producers
of elite (top-10%) publications in the field of lasers,
approaching consistently to universal level. It should be
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B 3TO HaIlpaBJieHHe Ha 2,6 IIPOLIeHTHBIX ITyHKTa (II.11.)
Oosnblile ee 0bI1Iero 40/IeBOro BKJIAJA B U3ydeHHe Jla3e-
POB, H OHa eltle 60/1ee yBepeHHO BXOAHT 3/1eCh B IPYIIITY
TUAYPYIOMUX CTPaH (CM. [IpuiokeHHe).

B 6ubnuoMeTpUM LUTHPYEeMOCTb YaCTO CIIy-
SKUT ITPOKCHU-TIOKa3aTe/leM Hay4YHOrO BIHSHUS (WUIU
Iaske KadeCTBa HCCIeJOBAaHMI), a IIpe[CTaBIeHHOCTh
CTpaHBl B ToI-1% m Tom-10% cermeHTax Haubosee
LIUTHPYeMBIX ITyOIHUKAIIUHI FOBOPUT O ee BXOXAEHUHU
B MHPOBYIO 3/IUTy B KOHKPETHOM Hay4HOM 06/1acTH.

——

noted that in terms of IHCP for top-1% segment, Russia
has exceeded China for long time, having conceded
to it only in 2011. Also for comparison: PPy, for the
Russian publications in the field of lasers for 2000-2009
(0.78%) has appeared above similar indicators for 22
wide subject domains of DB "Essential indicators of
science”. For example, the maximum value for physics
was 0.68% [4].

The international cooperation (in bibliometrics
referred as co-authorship) became important line of

Ta6nuua 2. Ton 10 Hanbonee NpoAYKTUBHbLIX B 06/1aCTV 1a3epOB POCCUMNCKUX MHCTUTYTOB, 2012-2014 roab!
Table 2. Top 10 most productive Russian institutes in the field of lasers, 2012-2014

Yucno nybamkaumm

Yucno Csﬁ_ﬁm? B TON-10% /1% cermeH-
MHCTUTYT nyé6ankaumm H Py Tax (2010-14 rr.)
: emMoCTb .
Institute Number of Number of publications
. Average - 5 150
publications citednass in top-10% /1%
segments (2010-14)

MOCKOBCKMI roCyAapCTBEHHbLIN YHUBEPCUTET M. M.B. JToMOHO-

1 cosa (MTY) 256 5,7 34/2
M.V. Lomonosov Moscow State University (MSU)
DUNYECKMUIA UHCTUTYT UM. M. H. le6eaesa PAH (DVAH)

2 P.N. Lebedev Physical Institute of the Russian Academy of Sciences 198 4,6 23/1
(LPIRAS)

3 MHCTUTYT 06Lweit drsmkn um. A.M. NMpoxoposa PAH (MO® PAH) 196 50 39/1
A.M. Prokhorov General Physics Institute of RAS (GPI RAS) '

4 DUNKO-TEXHNYECKMUI MHCTUTYT UM. A.®. Modde PAH (OTUN PAH) 143 56 21/0
A.F. loffe Physical-Technical Institute of RAS (IPTI RAS) !
HaLMoHaNbHbLIN NccnefoBaTeNbCKUI SAEPHBIA YyHUBEPCUTET

5 "MUON" 103 5.3 19/3
National Research Nuclear University "MEPhI"
O6beANHEHHbIN UHCTUTYT BbICOKMX TemnepaTyp PAH (OMBT PAH)

6 Joint Institute for High Temperatures of the Russian Academy of 98 5.4 11/0
Sciences (JIHT RAS)

7 NHCTUTYT NpUKNagHon ¢pusmnkmn PAH (MM PAH) 9% 75 19/2
Institute of Applied Physics, Russian Academy of Sciences (IAP RAS) !
HoBOCMBMPCKMIA FOCYAapCTBEHHbIV YHMUBEpCUTeT (HI'Y)

8 Novosibirsk State University (NSU) 68 13.2 2055

9 MHCTUTYT aBTOMATUKM U 3nekTpomMeTpum CO PAH (MAn3 CO PAH) 49 135 28/6
Institute of Automation and Electrometry SB RAS (IA&E SB RAS) '
Hay4HbI LLEHTP BOSIOKOHHOM onTuk PAH (HLLBO PAH)

10 Fiber Optics Research Center of the Russian Academy of Sciences 44 10,1 17/0
(FORCRAYS)
PAH
RAS 1259 54 185/11
BiEE 991 5,2 132/10
Universities
BCEro
TOTAL 2026 5,0 256/16
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Brian Poccun (CCCP) B MHPOBOM

To1-10% U TOI-1% CermMeHTHI Iy6mu- e

KaI[U 110 71a3ePaM 32 BeCh IIePHOJ 5 — Mup(x1/2)

coctaBun 3,4 u 3,5% COOTBeT- g 60001 cuA

CTBEHHO. DTH 3HAUEHHUSI HAMHOIO 3 - ::;itm //
BBIIIE AHAJIOTUYHBIX [10KA3aTeJIeH 5 000 akms

Ui HaHoobmacTu [1], uTo cBHIe- é —— Poccus (CCCP a0 1992r.) /
TeJIBCTBYeT O ropasgo OGonbiiem 2 4000

BJIMSIHUM CTPAHBI B 0671aCTH HCCIIe- 3

IOBaHUSA Jia3epoB. PHC.2 IIOKa- g 3000

3bIBa€T, YTO IO BKJIaAy B TOm-10% 8 5000 /
CerMEHT HAy4YHOH JIUTepaTypsl S \4’_’\
Poccus B 1980-e 1 1990-e roapl ore- g 1000

peskana KuTam, KOTOpbIH, OHAKO, < W
3HAUUTENIBHO YINeN BIIEPeS II0CiIe g o

2003 roga. 1980

IIoCKOJIBKY Ha 3TO MOT IIOBJIUATh
HapacTAaOMUK "Bal’ KHUTAHCKHUX
nybnuKkanuil (dem 6osblle cTaTei

1985 1990 1995 2000 2005 2010 2015

Puc. 1. JuHamuka nyb6AUKAUUOHHOU akmusHoCMU CmpaH 8 06Aacmu Aazepos
Fig. 1. Dynamics of countries’ publication activities in the field of lasers

lFon/Year

BBIXOIWT, TeM BBIIIe BEPOSTHOCTH
OBITH IIPOLIMTHPOBAHHOM AJISI NaH-
HOM CTaThH), Ha PHC.3 IIpPUBeeHA JWHAMHKA IIOKa-
3aTesIsl, YYUTHIBAIOIIETO MacIiTab Iy6IHMKAI[HOHHOIO
BBIXOZIA CTPaHbl. MHAEKC BBICOKOLIUTHPYEeMBIX ITyOIH-
KaluM [3] 1ast cermeHTa ToI-10% orpesesnsieTcs Kak:

UBUIL 4909 =110 905 /10,

rae IIIL, 1o, ~ IPOLIEHT BBICOKO LIUTHPYeMBIX Iybmu-
KaluKi B obmleM BBIXOJIe TeMaTHYeCKHUX Myb6IHKa-
LUHN OAaHHOW CTpaHbl (Habilomaemoe 3HadeHHe);
10 - mpoLieHT TaKUX ny6111/11<au1/1171

modern science. It means not only embedding into
international production networks and exchange
of scientific knowledge, but also the possibility
to increase visibility of domestic researches [1]
considerably. According to our calculations, the extent
of internationalization of the Russian researches in
the field of lasers has made about 32% in 1993-2015.
During this period the country cooperated with more
than 70 countries, closest with Germany (8.7% of joint
publications), the USA (6.6%), France (4.6%), Japan (3.7%)

B 06IIIe MU POBOM BBHIXOZle (O>KHAae-

Moe 3HaveHUe). [Io ompeseneHHIO, 25
eCJIM TaKoe COOTHOIIeHUe bosblile
1, To paHHas CTpaHa Jydlle

[

—— Kutan

—— Poccua (CCCP o 1992r.)

THBHBIMH IIpOU3BOAUTE/ISIMHU

3MUTHBIX (TOr-10%) myOnMMKaLUK
B obynacTu j1asepoB, IpHOIMKA-
SCh II0CJIeIOBATEIPHO K OOIIeMu-

X
n n )g 20
Mupa" Kak MPOU3BOLUTENb BBICO- 5
KOLLUTHPYEeMBIX (B CermMeHTe s
- (=)
Ton-10%) mybaukauuu u, Haobo- z 5 15
=
por. CornacHo pwuc.3, B 1990-e 825
U 2000-e rogsl Poccus u Kutam 528 1o
Sco
OBUIH [PUMEPHO paBHOdddEK- 253
=
a
5]
=
[+
2
o

Country's contribution to the top-10% segment of

0

poBOMYy ypoBHIO. [lo6aBHM, 4YTO
B TepMmuHax MUBIII i cermeHTa
TOIT-1% Poccus AUTeIbHOe BpeMs
npeBocxoguaa KuTam, yCcTynuB
eMy nuInb B 2011 rogy. Takske ois
cpaBHeHud: IIIl . 5 A1 Ppoc-
CHMCKHUX Iy6MHUKALMI B 00/1acTH

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

Puc. 2. Vi3meHeHue sknada Poccuu u Kumas 6 muposol mon-10% cezmeHm ny6au-
Kayuu no razepam

Fig. 2. Change of index of highly cited (in segment top-10%) publications for Russia
and China (horizontal bold line corresponds to universal level)

lon / Year
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nmasepoB 3a 2000-2009 roxsl (0,78%) oxkaszajicsa BBIIIE
AQHAJIOTHYHBIX IIOKa3aTesleH O/ 22 MIHNPOKUX IIpes-
MeTHBIX obnacter BJl "CymiecTBeHHBIE MHAHKATOPHI
Hayky'. HampuMmep, MaKCHMasbHOe 3HAYeHHe [JIs
du3uku coctasisio 0,68% [4].

MesxxnyHaponHOoe COTPyAHHUYecTBO (B 6ubirome-
TPHHU ~ COABTOPCTBO) CTa/I0 Ba’KHOI 4YePTOH COBpEMeH-
HOM HayKH. OHO O3Ha4daeT He TOJIBKO BCTPOEHHOCTb
B MeXIyHapoAHBle CeTH IPOM3BOACTBA M obMeHa
HayYHBIMH 3HAHHUSIMH, HO U CIIOCOOHO 3HAUHTE/IBHO
MOBBICUTh BHUAMMOCTb OTeUeCTBEHHBIX HCC/Ie[loBa-
Hui [1]. IIo HalIMM pacyeTaM CTelleHb MHTePHALIU-
OHAJIM3aLIMK1 POCCUHCKHUX HCC/IeOBAaHUI B 061acTH
J1a3epoB cocTaBuIa B 1993-2015 rogsl okojio 32%. B 3TOT
IIepHoj, CTpPaHa COTpyAHHYana 6oee yem c 70 cTpa-
HaMH, IIpudeM Haubornee TecHo c [epmaHuen (8,7%
COBMeCTHBIX Iybnukauwuit), CIIA (6,6%), PpaHIIHen
(4,6%), Slmonuen (3,7%) u BenukrobpurtanHuen (3,3%).
JUHaMHKa COTPyLHH4YecTBa PocCHM C Pa3sHBIMU
CpylIlaMH CTpaH IIOKa3’aHa Ha puc.4. Kaxk BHIUM,
COTPYLHHYECTBO C YeThIpbMS Be[yIMMH CTPaHaMU
3amazsa BO MHOIOM oIlpefieniseT OOLIUM TpeHH, s

and Creat Britain (3.3%). Dynamics of cooperation of
Russia with different groups of the countries is shown
in fig. 4. As we see, cooperation with 4 leading Western
countries in many respects defines the general trend for
which rise by 25 pp by 2001, and then decrease (with two
small "rebounds") by 10 pp is characteristic. The level of
cooperation of Russia with the former Soviet republics
and partners in BRICS remains rather low.

Among 256 Russian publications about lasers in 2010-
2014 which have entered world top-10% segment, 68.8%
have the international co-authorship, generally with
scientists from Great Britain, Germany, the USA, France
and Japan. That is, the international co-authorship
considerably increases probability for article to become
highly cited, however, share of highly cited publications
of the Russian authors alone (- 31%) is more, for example,
than similar share for nano-area (~ 15%) [1]. Among
the Russian publications since 1993 cited over hundred
times, share of those written by the Russian authors
alone is also quite high: ~ 22%. This points to the degree
of independence of the Russian researches and their
demand for the world science.

Tabnuua 3. Ton 10 pOCCUMNCKUX YHEHbIX, MYBANKYIOLLMX BbICOKOLMTUPYEMbIe CTaTbk B 061acTn nasepos, 2010-2014 roapbl
Table 3. Top 10 Russian scientists publishing highly cited articles in the field of lasers, 20102014

o]7[e] NHCTUTYT

Institute

Full name

HanpaBneHue nccnefoBaHUm
Research direction

Yncno nybamkaumm B Ton-10% / Ton-1% cer-
MeHTax
Number of publications in top-10% /1%
segments

1. babuH C.A. MAnS CO PAH | BONOKOHHbIe nasepbl 17/5

1. Babin S.A. IA&E SB RAS Fiber Lasers

2. YypkuH [.B. MAun3 CO PAH Bo/IOKOHHbIE nasepobl 17/5

2. Churkin D.V. IA&E SB RAS Fiber Lasers

3. Moawviennos E.B. NAn3 CO PAH HennHenHo onTnyeckue aBAeHUs 12/5

3. Podivilov E.V. IA&E SB RAS Nonlinear optical phenomena

4. VIoHWH A.A. ONAH [a30Bble na3epbl 13/0

4. lonin A.A. LPIRAS Gas lasers

5. Kyapswos C. . OUAH B3avmogmencTeue na3epHoOro UsnyyeHuns

5. KudryashovS.l. | LPIRAS CBelecTsom o 13/0
) o Interaction of laser radiation with matter

6. AnaHoB E.M. HLBO PAH BONOKOHHas onTmnka 12/0

6. Dianov E.M. FORCRAS Fiber optics

7.CmupHos C.B. HIY JlazepHo-onTM4YecKkmne TeXHOI0rum 1/1

7.Smirnov S.V. NSU Laser-optical technologies

8. Kypkos A.C. MO®d PAH BoJIOKOHHbIe nasepobl 10/1

8. Kurkov A.S. GPIRAS Fiber Lasers

9. BatHUk . 4. NAn3 CO PAH BONOKOHHbIE na3epbl 772

9. Batman I.D. IA&E SB RAS Fiber Lasers

10. Kabnykos C.W. MAn> CO PAH BonOKOHHbIe na3epbl 6/1

10. Kablukov S.1. IA&E SB RAS Fiber Lasers

14 ®OTOHMKA N22/62/2017
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KOTOPOro XapaKTepeH IOoJbeM
Ha 25 m.m. K 2001romy, a 3aTeM
CHHKeHHe (C IByMsI He6OIbITUMU
"orckokamu”) Ha 10 m.11. COTpyAHU-
4yecTBO PoccHM C OBIBIIMMU COBET-
CKUMH pecrnybIUKaMu U IIap-
THepaMu 110 BPHKC ocraercs
Ha CpaBHUTEJIPHO HU3KOM yPOBHE.

M3 256 pOCCHMCKUX Iy6IHKa-
LIMH 110 JIa3epaM B 2010-2014 ropel,
BOIIEAIIMX B MHUPOBOM TOII-10%
CerMeHT, 68,8% HMMeIT MeXXAyHa-
poAHOe COaBTOPCTBO, B OCHOBHOM
C Yy4YeHBIMH U3 Benukobpura-
HUH, [epmanuu, CIIA, ®PpaHIIMHU
U dnonuu. To eCTh, MeXAYyHAPOM-
HOe COAaBTOPCTBO 3aMeTHO IIOBbI-
miaeT BepPOSATHOCTb MJasl CTa-
TbU CTaTh BBICOKOLLUTHUPYEMOH,
OJIHAKO, 0J15l BHICOKOLIUTHPYEeMBbIX
ny6IHMKALUN TOJMIBKO POCCHHCKUX
aBTOpPOB (~31%) bomblle, HAIIPHUMED,
AHAJOTMYHOH [OMH AJI1 HaHOO-

i g
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lon / Year

N

" BBU‘TOI‘I-IO% / HCP'IODAIO%

— Kutam

—— Pocecma (CCCP o 1992r.)

Puc.3. Vi3ameHeHue uHdekca sbicokouumupyembix (8 cezmedme mon-10%) ny6au-
Kauuli ds Poccuu u Kumas (20pu30HmManbHas XXUpHAs AUHUS coomaemcmeyem
06LeMUpOBOMY YPOBHIO)

Fig. 3. The change in the Highly Cited Publications Index (HCPI) in the top-10%
segment for Russia and China (the bold horizontal line corresponds to the global
level)

6nactu (~15%) [1]. Cpenn POCCHUMCKHX IyOIHKALIMI
€ 1993 roga, IpoLIMTUPOBAHHBIX CBBIIIIE CTA Pa3, JOJIsI
HaIMCAaHHBIX TOJIBKO POCCUHCKHMU aBTOPaAMH TaKkKe
IOBOJIBHO BBICOKA: ~22%. ITO TOBOPHUT O CTeIIeHH CaMO-
CTOSITEJIBHOCTH POCCHICKUX MCCIeIOBAHHUI U BOCTpe-
60BaHHOCTH X MHPOBOK HayKOH.

OCHOBHbIe pOCCUMACKNE YHACTHUKMN
nccnepoBaHum

Ha Me30ypoBHe OCHOBHBIE YYaCTHUKH HCC/IeJOBAHUH
B obractu nasepoB - PAH U By3bl.

Main Russian participants of researches

At meso-level, the Russian Academy of Sciences and
higher education institutions are the main participants
of researches in the field of lasers. Despite university-
focused policy pursued by the Russian scientific
authorities since 2006, the Russian Academy of
Sciences remains dominating in these researches
(tbl.2). The most productive scientists during 2012-2014
also represent the Russian Academy of Sciences: LPI
RAS (5 employees), FORC RAS (1), JIHT RAS (2), IPTI

HecmoTps Ha yHUBEPCHTETO-LIEH-

ST AN

TPUCTCKYIO IIOJIMTHUKY, IIPOBOLH- 45
MYIO POCCHHCKHMMH HAay4YHBIMHU 40
BIacTIMHu ¢ 2006 rogma, PAH octa- 35
eTCcsd [AOMHUHHUPYIOINeH B 3THUX 20

UccaenoBaHusax (tabmn.2). Hawu-

/ ~ N\
/

N\

6osee MPONYKTHBHBIE YyudeHBIe

B mepuopn 2012-2014 roabl TakKe
npeacrtasnsior PAH: ®HUAH (5

Oona, %/ Share, %

/

/— Poccus — Bce CTpaHbl

15 B
COTpYﬂ;HI/IKOB), HIIBO (1), OUBT /\/ —— Poccus — (FepmaHus, CLIA, ®paHuus, BenukobpuTaHus)

10 —_— — n
(2), ®THU (). Cpezm COMOCTABUMBIX / Poccunsa — pecnybnnkm bbiswero CCCP

. —— Poccnsa — BPUKC
MHPOBBIX OpPTaHU3ALHUH TOJIBKO 5 7
., NQ_

Kutarickas akafgeMus Hayk (KAH) 0

1993 1996 1999 2002 2005 2008 2011 2014

omepeskaer PAH mo my6nukaiu-
OHHOMY BKJ/IaJly, OOHAKO, B OT/IH-
4he OT HaHOTexHonoruw [l], pas-
PBIB B CpeiHEM KOJIMYeCTBe LIUTaT
Ha OfHy Nyb6IHMKAIIMIO MeXIy
HUMHU He CTOIb BeIHK: 6,3 IIpo-

Puc.4. V3meHeHue 0oAu pocculickux nybauKauuti ¢ MexxoyHapooHblm coasmop-
Cmeom: no 2pynnam cmpad

Fig. 4. Change of share of the Russian publications with the international
co-authorship: by groups of the countries
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TUB 5,3 B monb3y KAH (s mybnu-

Kanuu 2012-2014 romoB). B pemn- !
THHIe MHPOBBIX YHHBEPCHUTETOB
MTIVY Ha 12-M MecTe, a [0 CpefHeH

/
/

LUTHPYEMOCTH Ha’ke Cjerka orre-
pekaeT YHHBepcUTeT LIMHXYa.

[IpousBoACcTBO MybaMKALUI
c 6ojslee BBICOKHMM BO3[eHCTBHUEM
MOXKeT OBITh Jaske BaskKHee, YeM

AMX KX

IIPOCTO IIPOU3BOACTBO bBoJbIIETO
ypciaa Ny6MHUKALHUKE, II03TOMY

IIpeJCTaB/lsieT HHTepeC BKJAJ
POCCHMCKUX YYaCTHHUKOB B 3IHT-
HyI0 YacTb Hay4YHOH JHTepa-

MecTo cTpaHbl / Place of country
N

N/ \ [/ -

TypHI 110 J1a3epaM. OH obecrieueH

5 /
6

coobmecTBOM,  BK/IIOYAIOIHM

OoKoI0 450 oTe4YeCTBEHHBIX yde-

—— dAnoHus ]
—— TepmaHus
—— Poccns (CCCP A0 1992r.)

HBIX B Iepuop 3a 2010-2014 ropxsl, 2000
JIy4IlHe U3 HUX B COOTBETCTBUH
¢ 6bubnroMeTpHUeCKON OI€HKOH
Ipe/cTaBiIeHs! B Tab:1.3. 3 Tab.2
U 3 CIeflyeT, YTO OCHOBHOM BKJIAJ
POCCHHMCKHX YYeHBIX B 3JIHT-
HYIO YaCTh HAyYHOH JIUTEPATYPHI

2002 2004 2006 2008 2010 2012 2014

Puc.5. V3meHeHue paH>KuposaHusi cmpax no yucay ny6AuKauul, OmHOCSULUXCS
K yabmpabsicmpbim aa3epam, 2000-2015

Fig. 5. Change of ranging of the countries by a number of publications relating to
ultrafast lasers, 2000-2015

lon /Year

B 00JIacTU J1a3epHBIX HCCJIe/IoBa-
HHUM CBSI3aH C BOJOKOHHBIMH Ja3epaMH, HNpUYeM
nugepoM BeicTymmaeT MAuD CO PAH.

ITorrpobyem BeISIBUTH (Bo3MOKHBIE) IJHC Ha MHCTH-
TYLIMOHQJIBHOM YPOBHE, MCIIO/Ib30BaB JJISI 3TOrO JaH-
Hble Tabn. 4 u 6ubnroMeTpudecKye KPUTEPUH, cHOp-
MynupoBaHHBle B [3]. IIpexxze Bcero OTMeTHM, UTO
akajgeMudeckuy HUH v 06a yHHBepcHUTeTa HMEIOT Tpe-
OyeMyIo ITpeJiCTaBJIeHHOCTh B MHPOBOM Hay4YHOH /IUTe
B paccMaTpHBaeMon obnactu [3]: 6ombiue 5 my6bnuka-
LKH B To-10% u 6omblie 2 yOMMKALIUK B TOI-1% cer-
MeHTax (tabn.3). Hutupyemocts nmybnukanuu HAud
CO PAH npeBocXOOHT CpefHEMHPOBOL ypOBeHb 3Ha-
YHTelbHO bonbllle, ueM Ha Tpebyemsle 30%. Oba roka-
3aTensa MBIII a1 3Toro MHCTHUTYTa TaKyKe HAMHOTO
[IpeBBIIIAIOT KPUTepPHAIBHEIN mopor 1,5 cormacHo [3].

RAS (2). Among the comparable world organizations,
only the Chinese Academy of Sciences (CAS) advances
the Russian Academy of Sciences on publication
contribution, however, unlike nanotechnologies [1], the
average gap in the number of quotes per publication
between them is not so great: 6.3 against 5.3 in favor
of CAN (for publications of 2012-2014). In the rating
of world universities, MSU is on the 12th place, and is
even slightly advances Qinghua University by average
citedness.

Production of publications with higher influence
can be even more important, than production of bigger
number of publications therefore the contribution of
the Russian participants to the elite part of scientific
literature about lasers is of interest. It is provided by

Tabnuua 4. bnubanomeTpmyeckme NokKasaTeam MHCTUTYTOB A4/15 NpoBepku kpuTepmes LUHC, 2010-2014 roabl
Tabl 4. Bibliometric indicators of institutes for CSE criteria verification, 2010-2014

NHCTUTY T Yuncno nybavkauum OTHOLLEHWNE LUTUPYEMOCTM K CPEAHEMMPOBON BN 5na0% MBUM 500
Institute Number of publications Ratio to world average citedness IHCPop-109% IHCP o515
IAGE 5B RAS 70 > * e
EQIJ 101 L7 2,9 5,0
Vigbn 122 o ” “
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TakuM 06pa3oM, B CTATUCTHYECKUX TepMHUHaX HAMND
CO PAH wmor 65! 661Th ITpH3HAH LJTHC MHPOBOTro KiIacca
B obrnactu yazepoB B Imepuop 2010-2014 roxmos. [oba-
BHM, YTO 3TO COIJIACYeTCSl M C 3KCIIEPTHOM OLIeHKOH.
TpebyembiM KpuTepusiM IJHC ymoBIeTBOPSIIOT TaKsKe
nokasarenu HI'Y, a y MU®U TonbKO IIOKa3aTe/lb OTHO-
CHUTeJIbHOM LMTHPYeMOCTH He [OCTHUIAaeT KPHTepH-
asipHOro Iopora. Ilocie KOHCY/IbTallMM C 3KCIIePTaMU
IJist 060MX YHHBEPCUTETOB ObIa BBHIIIOHEHA OO
HUTe/NbHAsl OHUbIMOMeTpHUYecKas IIpoBepKa, KOTOpas,
B YaCTHOCTH, [I0Ka3aJIa, YTO: 1) IpHMepHO B II0JIOBUHE
BBICOKOIIUTUPYeMbIX Nybnukanuii HIY Bce aBTOpHI
c ero abdunHaLyel SBISIOTCS IUTATHBIMHA COTPYLHU-
KaMmu UHCTUTYTOB CO PAH (ry1aBHBIM o6pa30M HAu?),
YTO CTaBUT IIOJ, BOIIPOC CaMOCTOSITEIBHOCTh BKjaja
CaMOrd yHHBepCHTeTa, B OCHOBY CO3LAHHS KOTOPOIO
6bly1a [I0JIO’KeHA, KaK U3BeCcTHO, "'cucteMa dusrexa’; 2)
cpenu ny6n1/11<au1/1171 ¢ abdunnanvern MUOHU, Hapsany
C BBICOKO LIMTHPYeMBIMH, 3HA4YMTe/bHA O/ HU3KO
LUTHUPYeMBbIX MYyOIMKALIUH, II03TOMY AAHHBIM yHHU-
BEpPCHUTET, [10-BUIMMOMY, HeJIb3sl CYMTATh IIOJHOIIPaB-
HBIM ITpeTeHJeHTOM Ha posb LIHC B 0b1acTu 1a3epos.
MI'Y u HII® PAH, X0TA M JOCTaTOYHO IIpeACTaB/IeHBI
B 3JIMTHBIX CerMeHTaX, He YIOBJIIETBOPSIOT B pacCcMa-
TPHBaeMBbIH [TepHOJ, OCTaIbHEIM KpUTepusm LTHC.

30ecb yMeCTHO OTMETHTb, 4YTO 3SKCIEPTHBIU
1 6Mb1rOMeTpUYEeCKU MeTOIbl OLleHKH HKCClIefo-
BaHHUM MMEKIT KaK CBOM [JOCTOMHCTBA, TaK M HeMO0-
CTaTKH. Pa3syMHBIN MOAXOM, Ha HAalll B3I/, He B X
IIPOTHUBOIIOCTABIIEHUH, & B THOKOM COYeTaHUU IIpe-
HMYIIeCTB M B3aMMHOM KOMIIEHCAIlMH HeIO0CTaT-
KOB TOTO U Apyroro. bubnnomMeTpuueckue HMHIHUKA-
TOPBI [Ie7Ial0T 3KCIIepTU3Y bolee HHGOPMUPOBAHHOM
M Ipo3padyHor. CaMH >Ke MHIUKATOPHI, KaK M pac-
yeTHYI0 6a3y misi HHUX, HeoOXOZHMMO IIOCTOSIHHO
COBepIIEeHCTBOBATH U, BO M306e>KaHKe MaHUITYJISIIHII,
CTPEMUTHCH IPUMEHATH KOMIIIEKCHO.

BbiBOAbl N 3AKTKOYEHUE
Jlazepsl MPeACTaBISIOT 0671acTh I7106aTBHBIX HCCIIENO0-
BaHHUU C Oosee 4eM IIEeCTHECSITHIETHEN HCTOPHEH.
ViMes: xopolIHMM CTapT, PoccHs [0 CHX IIOp YOEpPsKH-
BaeT B Hell JOCTOMHble MHPOBbIe IIO3ULIMHU, UTO IIOA-
TBEPI I IIPOBe/IeHHBIH O1OIHOMeTPHUYeCKHI aHAIH3.
B oTiMuMe OT IIOATOHSeMBIX askKHOTakeM M MacIITab-
HbIM QUHAHCHPOBAHUEM HAaHOTEXHOJIOTHH, HCCIeno-
BaHUS B 00/1aCTH J1a3epOB Pa3BUBAIOTCS I10 TPAEKTO-
PHH YMepeHHOro poCTa CO CpeJHEeroJOBbIM TeMIIOM
3,5% 3a mocinegHHe ceMb jeT. [Ias Poccuu MOXHO
OTMETHTh:
* MEHBIIYI CTelleHb HHTEpPHAILIMOHAIMU3aALHHU
HccaefoBaHUM (32% MybMHKALIUE C MeXAYHaPO.-
HBIM COABTOPCTBOM IIPOTHB 41% TaKUX Iy6IHKa-
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the community including about 450 domestic scientists
during 2010-2014; the best of them according to
bibliometric assessment are given in tbl. 3. It follows
from tbl. 2 and 3 that the main contribution of the
Russian scientists to elite part of scientific literature
in the laser area is connected with fiber lasers, where
IA&E of the Siberian Branch of the Russian Academy of
Science plays leading role.

Let’s try to reveal (possible) CSE at the institutional
level, having used the data from tbl. 4 and bibliometric
criteria formulated in [3] for this purpose. First of
all let us note that the academic scientific research
institute and both universities have the required
representation in the world scientific elite in the
considered area [3]: there is more than 5 publications
in top-10% and more than 2 publications in top-1%
segments (tabl. 3). The quoting of publications IA&E SB
RAS significantly exceeds the average world level, than
required 30%. Both indicators of IHCP for this institute
also significantly exceed the criteria threshold 1.5
according to [3]. Thus, in statistical terms IAE of the
Siberian Branch of the Russian Academy of Science
could be recognized as world class CSE in the field of
lasers during 2010-2014. It should be also noted that
it is coincides with expert assessment. The required
criteria of CSE are also met by indicators of NSU,
and only indicator of relative quoting does not reach
criteria threshold for MEPhI. After consultation with
experts for both universities additional bibliometric
check has been executed which, in particular, has
shown that: 1) approximately half of highly cited
publications of NSU all authors with its affiliation are
the regular employees of the institutes of the Siberian
Branch of the Russian Academy of Science (mainly
IA&E SB RAS) that calls into question the independence
of contribution of the university is created under
“system of Physics and Technology Faculty”, as we
know; 2) among publications with MEPhI affiliation,
along with highly citedness, the share of low cited
publications is considerable therefore this university,
apparently, cannot be considered as the full applicant
for CSE role in the field of lasers. MSU and IAP RAS,
though are sufficiently represented in elite segments,
do not satisfy other CSE criteria during the considered
period.

Itis worth mentioning, thatexpertand bibliometric
methods of assessment of researches have both the
advantages and disadvantages. Reasonable approach,
in our opinion, is not in their opposition, but in
flexible combination of advantages and cancellation
of disadvantages of those methods. Bibliometric
indicators make the examination more informed and
transparent. Indicators, as well as their rated base,
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LIMI B HAHOTEXHOJIOTUSX U 34% BceX POCCHUICKUX

nybnuxkanui B BJl, SCIE);

* MeHbIllee, YeM B HAHOTeXHOJIOTHAX, BIHSIHHe
YHUBEPCUTETO-LIeHTPUCTCKOM IOJIHUTHUKH IIpa-
BUTenbCcTBa (PAH mo-mpeskHeMy AOMHHHPYeT
B 0071aCTH JIa3epHBIX HCCIeJOBAaHUM, COXPAHUB
CBOM IIOTEeHIHa).

OnHAKoO TaKOM "KOHCEPBAaTH3M He IIPeIsiTCTBYeT
BECOMOH KOHKYPEHTHOM J/I0le POCCHHCKHUX IybnHKa-
LIMI B MHPOBOM BBIXOZI€ (CYIlleCTBEHHO ITPeBBIIIAONIe
yCTaHOBJICHHBIE IIPe3UJeHTCKHUM YyKa3oM 2,44% niis
BCEX POCCHMCKUX Iy6IMKAIIUE) U BBICOKUM IIOKa3aTe-
JISIM Hay4YHOTO BO3IeHCTBUS (BMHU3KHUM K IIOKa3aTesIsiM
KuTas ¥ 3HaYMTe/IbHO [IPeBOCXOASIINM aHAIOTHUHbIe
POCCHICKHe IOKa3aTeJlrd B HaHOobmacTu). B 3akirode-
HUe OTMeTHM, YTO B PaMKaxX HAacTOSIIeH paboThl MBI
He MOIIH I10 06beKTHBHBIM IIPUYMHAM OLIEHUTH IIPO-
rpecc BOEHHBIX UCCIeOBAHUM B 00JIACTH JIa3€POB.

NMPUNOXEHUE

Jlist BeIieNIeHU S y6IMKALIHMK, OTHOCSIIUXCS K o61a-
CTH YIBTPAbBICTPBIX J1a3epOB, HCIIONB30OBAH CIIe-
aylomui 3anpoc: TI = ("ultrashort pulse laser™ or
"ultrafastlaser™ or "picosecond laser*" or "femtosecond
laser™ or "FS laser™" or "attosecond laser™ or "master
oscillator power amplifier™ or MOFA).

Bcero 3a mepuon 2000-2015 romos 0T06paHo 8576
ny6n1/11<au1/1171, ons Poccum - 750. Ha puc.5 mpen-
CTaBJIeH PEUTHHT PSJa BeAyLIIUX CTPaH B JUHAMHUKE.
Jlyummen B Poccuu B 2012-2014 roper 6pi1a PAH (75,7%
BCeX POCCHUMCKHUX MyONUKALUK II0 YIbTPabBICTPEIM
nasepam); oHa Xe C 6,6% - BTOpasi B MHpe IIOCJe
KAH (7,2%). Cpenlu HeyHHBePCUTETCKHUX HCCJe/l0Ba-
TeJIbCKUX UHCTUTYTOB ®HIAH ycTymaeT MeCTO TOJIbKO
TocynapcTBeHHOHN 1abopaTOpUHU JIa3epHOHN QH3HKU
cBepxcunbHBIX nonerd (KAH), MI'Y e MepBbI cpefu
MHPOBBIX YHUBEPCUTETOB.

Paboma ebinoaHeHa npu ¢puraxcosoii noddepskke Poccutickozo poHoa
dyrdamermanpHoix uccaedosanudl (zparm Ne 16-06-00009).
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shall be improves constantly and, in order to avoid
manipulations, aimed to be applied in a complex.

FINDINGS AND CONCLUSION
Lasers represent the area of global researches with
more than sixty-year history. Having good start,
Russia still holds decent world positions as confirmed
by the carried-out bibliometric analysis. Unlike
nanotechnologies adjusted by rush and large-scale
financing, researches in the field of lasers develop on
trajectory of moderate growth with annual average
rate of 3.5% for the last seven years. For our country it is
possible to note:

 smaller extent of internationalization of researches
(32% of publications with the international
co-authorship against 41% of such publications
in nanotechnologies and 34% of all Russian
publications in DB SCIE);

+ smaller influence of university-focused policy of the
government than in nanotechnologies (the Russian
Academy of Sciences, still, remains the dominating
participant of researches in the laser researches
area, having kept the potential).

However such "conservatism" does not interfere with
powerful competitive share of the Russian publications
in world output (essentially exceeding 2.44% established
by the presidential decree for all Russian publications)
and high rates of scientific influence (close to indicators
of China and considerably exceeding similar Russian
indicators in nanoarea). In summary we will note that
within this work, we could not estimate progress of
military researches in the field of lasers for apparent
reasons.

APPENDIX
The following request was used for allocation of the
publications relating to ultrafastlasers: TI = ("ultrashort
pulselaser™ or "ultrafastlaser™ or "picosecond laser* or
"femtosecond laser™ or "FS laser™ or "attosecond laser™"
or "master oscillator power amplifier" or MOFA).

In total during 2000-2015, 8576 publications are
selected, for Russia - 750. The rating of a number of
leading countries in dynamics is presented in fig. 5.
The Russian Academy of Sciences (75.7% of all Russian
publications about ultrafast lasers) was the best in
Russia in 2012-2014; with 6.6%, it was the second in
the world after CAN (7.2%). Among non-university
research institutes, LPI RAS concedes only to the State
laboratory of laser physics of superstrong fields (CAN),
meanwhile MSU is the first among world universities.
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