OTYET CAO PAH

BBEAEHUE

HecMmotpss Ha mponomxaromieecs ¢ 2008 r. cHmKeHuE
(mHaHCHpOBaHUS 00CEPBAaTOPHH, KaK M BCEX OCTAJILHBIX
uHCTUTYTOB PAH, Haml KOJUICKTUB WHHIMHPOBAN DS
aMOMIIMO3HBIX  HAYYHO-TEXHHYECKHMX  IIPOEKToB. B
ONTHUYECKOM CEKTOpe B MX YHCIO BXOIAT CIEAYHOIIUE
paloTHI:

e IpHEMKa OTPECTaBPHPOBAHHOTO Ha JIBITKAPUHCKOM
3aBone onrudeckoro creknaa  (JIBOC) rmaBHOTO
3epkana (I'3) BTA;

e ONTUMHU3AIMA W aBTOMATH3aIsl pPabOTHl CHCTEMBI
OXJIAKJEHUS NOAKYNOoJIbHOro npoctpancTsa bTA;

e 3aBeplieHHE pPabOT 0 CO3J@HUIO YHHBEPCAIBHOTO
cnekTporpada auskoro paspemreruss SCORPIO-2;

e pas3paboTka crekTporpada HHU3KOTO pa3peIieHUs IS
uHdpakpacHoro guamazona 1-2.2 um Ha 0aze
matpuibl HAW AII-II,

e coznaHue crekTporpada BBICOKOTO pa3pelieHus C
BOJIOKOHHBIM BX0A0M I Teaeckona Iericc-1000;

e co3maHWE Ha  OCHOBe  Oonbime)OpMATHBIX H|
Mo3anyHbIX [13C-mMaTpul NpueMHUKOB ISl BUAUMOTO
IUamma3oHa C TIPENeNbHBIMA XapaKTePUCTHKAMHU IO
YyBCTBUTECIHLHOCTH U CTaOMIBHOCTH;

e paspaboTka cucTeMbl ympaieHus bTA HoBoro
MOKOJICHUS;

e popaboTKa TEXHUIECKUX U METOAMYECKHX BOIPOCOB
CO3/1aHMs aTaITUBHBIX ONTHYECKUX CHCTEM BHAUMOIO
nuanaszoHa st BTA;

e pa3paboTKa CHUCTeM HIMPOKOYTOJbHOTO 0030pa Heba
JUTST OOHAPYKEHUS TPAH3UEHTHBIX COOBITHIA.

Peanm3anust 3THX TPOEKTOB IO3BOIUT MEPEBOOPYKUTH

KpYNHEUIIUH POCCUHUCKMI ONTHUYECKUH TeJneckon u

obecreynTh JUTS OTEYECTBECHHBIX aACTPOHOMOB

BO3MOJKHOCTH BBITIOJTHEHHS Ha HEM MPOTPaMM MHPOBOTO

YpOBHs B TeueHue cnenyromux 10-20 ner.

CaMpIM B@KHBIM M CIOXHBIM IIPOEKTOM SIBIISIETCS
BOCCTAaHOBJIEHHs paboueil moBepxHOCTH 42-TOHHOTO
3epkana BTA, kotopoe O0b10 ocTaBineHO B JIBITKApUHO B
2007 r. IlepenonupoBka oTpaxaromiero cios '3 gomkHa
Obima 3aBepmuThess B 2010 r., HO U3-32 YKOHOMUYECKUX
npobiiem PAH okoHuanwe paboOT 3alepKMBacTCs He
MeHee, 4eM Ha 4 roga. OHAaKO 3TO JaeT BO3MOXHOCTb
Jy4lie MOJAroTOBUThCS K 3ameHe 3epkana BTA, a Takxke
paspaboratb M oOmpoOOBaTh METOJAMKY KOHTPOJS €ro

noBepxHoctd. s 3THX  paboT  COTpYAHUKaMHU
nmabopatopuii COPBO  (pyk. B.JL. AdanaceeB) wu
obecrieueHns HaOIIOIeHNH (H.B. Bopucos "

T.A. @arxymmH) COBMECTHO c COTPYIHUKAMHU
WuctuTyTa mpobieM InazepHBIX M HHGOPMAIHNOHHBIX
texnomornii  PAH  (A.B.JlapuueB)  ompeneseHsI
XapaKTepUCTHKH MOAYJNEH HaTdhKa BOJIHOBOTO (poHTa
[Maxa-I'aptmMana ©u BBIOpaH ONTHUMAJBHBI BapHaHT
KOHCTPYKLIMH NPHOOpa C IapameTpaMy, peaau3ylomuMH
TpeboBaHUsAM 10 TOYHOCTH. M3mMepenus nosepxHoctH '3
C HCNOJB30BAaHMEM H3TOTOBJICHHOW CHCTEMBI ObUIN
npoBeneHbl B OkTsiOpe 2012r. Hx oOpabotka u
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INTRODUCTION

In spite of decrease in the financing of the
Observatory as well as other RAS institutions lasting
since 2008, our collective initiated a number of
ambitious scientific-technical projects. The following
works of the optical sector are among them:

e acceptance of the BTA main mirror restored at the
Lytkarino Optical Glass Factory (OAO LZOS);

e optimization and automation of the telescope dome
space cooling system;

e completion of the work on creation of a low-
resolution universal spectrograph SCORPIO-2;

e development of a low-resolution spectrograph for
the infrared range 1-2.2 um on basis of the
HAWAII-II array;

e creation of a high-resolution spectrograph with fiber
input for the Zeiss-1000 telescope;

e on basis of large array and mosaic CCDs creation of
new detectors for the visual range with limit
characteristics in sensitivity and stability;

e claboration of new-generation BTA control systems;

e examination of technical and methodical questions
of creation of adaptive optical systems of visual
range for BTA;

e claboration of wide-angle sky survey systems for
detection of transient events.

Implementation of these projects will permit us re-

equipping the Russian largest optical telescope and

providing a possibility for national astronomers to fulfill

here programs of the world level during next 10-20

years.

The most important and difficult project is the
restoration of operating surface of the 42-ton mirror of
the optical telescope, which was delivered to Lytkarino
in 2007. The repolishing of the reflecting layer of the
main mirror was to be completed in 2010, but because
of economic problems in RAS the completion of the
work is delayed for not less than 4 years. However, this
gives us an opportunity to prepare better to replacement
of the mirror and to elaborate and test a method of
controlling its surface. To do this, the researchers of the
Laboratory of Spectroscopy and Photometry of
Extragalactic Objects (V.L. Afanasiev, PI) and the
Laboratory of Observation Support (N.V. Borisov and
T.A. Fatkhullin) in association with researchers of the
Institute on Laser and Information Technologies of RAS
(A.V. Larichev) determined characteristics of units of
the Shack—Hartmann wave front sensor and selected an
optimal variant of the device design with parameters
meeting the precision demands. The measurement of the
main mirror surface with the use of the produced system
was fulfilled in October 2012. Its processing and
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cpaBHEHHE ¢ TaHHBIMH 1995 r. moka3anu, 9to okoio 65%
I'3 coxpaHWIO TOYHOCTH IOBEPXHOCTH A/4, OIHAKO B
HEKOTOPBIX obmacTax nMeeTcs CYIIECTBEHHAs
Jerpamamnys 10 2A.

3aBeplIeHbl OCHOBHBIE PabOTHI M0 YHHBEPCAILHOMY
penyktopy cBetocmiiel SCORPIO-2, paspaboTanHOMYy B
naboparopun COBO (pyk. npoekta B.JI. Adanacnes).
IMpn paspaboTke mnpubopa y4YTEH OMNBIT CO3AAHHUS U
skcrutyataiud  SCORPIO, koTopslif SBISIETCS CaMbIM
UCTONB3YeMbIM B HaOmroneHusx mpudopom (1o 60%
pacupenenssemoro KTBT Bpemenu BTA). PeanmuzoBansr u
MPOTECTUPOBAHBl  CICAYIONIME  PEXHUMBI  paboOThI
SCORPIO-2:  mmpokomonocHas ¥  y3KOIIOJOCHAs
(oTOMETpHS, CHEKTPOCKOMUSI CPEAHETO pa3pelIeHUst C
JUTMHHOH MBI, CIIEKTPOTIOISIPUMETPHS u
3D-cunexrpockonus ¢ uaTepPepomerpom ®adpu-Ilepo. B
2012 r. mpoBOJMIOCH TECTUPOBaHUE NPHOOpPA, OMBITHAS
9KCIUTyaTaIist KOTOPOro IiaHupyercs ¢ sHBaps 2013 r.

B ¢erpane kamepa SPID (MOHOXpOMAaTOp € JABOHMHBIM
MPOXOXKACHUEM IMy4yKa WU CHEKTpPaJbHON paspelnaromen
cnocobHocThi0 R~3000) Obula BHOBb YCTAaHOBJEHZ B
nepuyHoM Qokyce BTA. Ona coBmemaer B cebe
¢byHKIMK  criekTporpada yMEpEeHHOTO pa3peuieHus M
ONITHYECKOM KaMepbl Uil TOCTPOCHUS H300paXEeHUH ¢
JT(paKINOHHBIM pa3pelIeHueM TEIECKOMa.

OTOT yHHWKaJIbHBIH HMHCTPYMEHT pa3paboTaH B
JInonckoit obceparopun (DpaHums) Iy MOTydeHHUS B
Y3KHX CICKTPAIbHBIX MOJ0CaX H300paKCHHH BUAMMBIX
JIUCKOB XOJIOJIHBIX CBEPXTUTAHTOB (pyK. pabor P. Dya).
Jns BBO3a KaMephl IPUIUIOCH PELIMTh MHOKECTBO
OpraHru3aluOHHBIX np06neM " 3a1JIaTUTh OIPOMHBIC JIA
oOcepBaropun seHbru TamoxkHe (360 Thic. pyOuneit), Tak
KaKk TOCyJapCTBEHHOE 3aKOHOJATENBCTBO HE JIeNaeT
pasMuui MeXIy TEXHHKOW AIsi KOMMEpPIHMH H HYXI
HayKH.

[lepBele HaOmoneHWs, TpOBEAEHHBIE B  (QeBpaie
rpynnoii MABP, oka3zanuce HeyJjauHbIMU U3-3a IOTOJIbI U
BO3HMKIINX MPOOJIEM ¢ OXJIaXIeHHEM AeTekTopa. OnHaKo
OCEHbI0 OBIIT TOJy4YeH OTIMYHBIA HaOIoAaTeIbHBIN
Marepual JJisl CepHH 3Be€3/ Ha MO3JIHEM JTarle SBOJIOLNH,
KOTOpLIﬁ, HCCOMHECHHO, OaCT YHHUKAJIbHBIC HAY4YHBIC
pe3yIbTATHL

B nauane roma BpeMEHHbBIH HAay4YHBIM KOJUIEKTUB MOJ
pykoBojactBoM [I'.I'. Bamssuna (JIOH) mpuerymun x
pa3paboTke TpoeKkTa HOBOro  crHekrporpada  Juis
CHEKTPOCKOIHH 3Be€3]]. DTOT HHCTPYMEHT C pa3pelieHneM
R~100000 momxkeH MMETh BOJOKOHHBIM CBETOBOM BXOJI,
BBICOKYIO ITO3UIIMOHHYIO CTaOMIIBHOCTB M 3 (PEKTUBHOCTH
IO CBETY, a TaK)Xe MOJIHOE AMCTAHIIMOHHBIN yIpaBJIeHUE.
HoBelii  cmektporpad  mimaHumpyercst Uil 3aMEHBI
JKcITyatupyemoro  Gomee 10 jer  amenpHOTO
cnexktpomerpa HOC, co3mannoro B.E.Ilangykom, a
takxke crekrporpada O3CII, pazpadboranHoro B JIOMO B
70-X TOoaX MPOILIOTO BEKA.

Coznanue MHPPAKPACHOTO CIHEKTPOMETpa HUMEET s
obcepBaTopuu BakHeWmee 3HadeHWe. Pa3paboTku 1O

3TOMy  JOPOTOCTOSIIEMY IPOEKTY C  OLIEHOYHOU
cToMMocThio okoio 10 MuH. pyOneit Bemytcs B
crepyronux naboparopusix — COBO (pyk. pabor

B.JI. Adpanacses,
(A.H. Bopucenko).

OH (O.B. Emenbsnenko) wu IIP
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comparison with data of 1995 showed that about 65% of
the main mirror kept the surface precision A/4, but in
some areas there is an essential degradation of the
mirror down to 2A.

The main work on the universal light reducer
SCORPIO-2 developed by LSPEO was completed
(V.L. Afanasiev, PI). This device was developed with
consideration for experience of creation and
exploitation of the SCORPIO device, which is used in
observations the most often (up to 60% of observational
time of BTA allotted by the LTPC). The following
operation modes of SCORPIO-2 were implemented and
tested: the wide-band and narrow-band photometry; the
moderate resolution spectroscopy with long slit,
spectropolarimetry and 3D  spectroscopy  with
Fabry-Perot interferometer. In 2012 the device was
tested. The start of experimental operation is set to
January 2013.

In February 2012 the SPID camera (a monochromator
with double passage of beam with the spectral
resolution R~3000) was reset again in the BTA primary
focus. It combines functions of a moderate-resolution
spectrograph and an optical camera for building images
with the diffraction resolution of a telescope.

This unique device was developed in Lyon

Observatory (France) for obtaining images of visible
disks of cold supergiants in narrow spectral bands
(R. Foy, PI).
To import the camera we had to solve many
organizational problems and to pay the sum of money
which is very large for the Observatory (360.000 rubles)
because the state legislation does not differ between the
import of equipment for commerce and for needs of the
national science.

The first observations made in February by the High
Angular Resolution Group failed because of bad
weather and problems with the detector cooling.
However, in autumn the perfect observational material
was obtained for a series of stars at the late stage of
evolution, which will undoubtedly give unique scientific
results.

At the beginning of the year the temporary research
team headed by G.G. Valyavin (the Laboratory of
Observation Support) started development of the project
of a new spectrograph for spectroscopy of stars. This
device with the resolution R~100000 is to have a fiber
light input, high position stability and light efficiency,
and total remote control. The new spectrograph is
planned to substitute both exploited for more than 10
years the echelle spectrometer NES created by
V.E. Panchuk and and the MSSP spectrograph designed
by LOMO in the seventies of the last century.

Creation of an infrared spectrometer is of the utmost
importance for the Observatory. Development of this
expensive project with the assessed value about 10
million rubles is being fulfilled in the following
laboratories: LSPEO (V.L.Afanasiev, PI), LOS
(E.V. Emelianenko) and LAD (A.N. Borisenko).
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B TeueHue roga coBMeCTHO ¢ cOTpyAHMKaMHu MHcTUTyTa
npuknagnod  ¢msukun  PAH  (Hwkauii  Hosropon)
MOATOTOBJIEH JCKH3HBIH IIPOEKT, IpOBEIEHA OLEHKa
CTOMMOCTH pPa0OT, a Takke OOCYXIEHBI MPOOIEMBI
KPHOCTaTUPOBAaHUSI M  pa3MEIIEHHs ONTHYECKHX U
MEXaHUYECKUX DJIEMEHTOB. K coxanenuto, Ttemn
NPOJBIDKEHUST  padOT 1O 3TOMY IIPOEKTYy  MOKa
HEIOCTATOYHBIH.

Cotpynauku  J1abOpaTOPHH  aCTPOCHEKTPOCKOIHH
B.E. [Tanuyk 1 M.B. FOmkuH npomomxunn pa3paboTKy
ONTHYECKHX CcXeM OJoka crekrporpadoB «BcemupHOit
KOCMHYECKOH 00cepBaTOpU — yIbTpaduoneT» (IpoeKT
«Crextp-Y®y). Dtan ucciaenoBaHui, BBIIONHAEMBIX I10
saganmio MHACAH u POAL-BHUND®, 3aBepumics
COTJIACOBAHUEM ONTHYECKUX CXEM C TEXHOJIOTMYECKUMHU
BO3MOXHOCTSIMU COMCIIOJIHUTEIECH IPOeKTa U APYTUMU
YCIIOBUSIMU.

COTpyIHMKH TpPYHIBI PENSATHBUCTCKOH acTpopH3MKU
I'M. becknn u C.B. Kapnos coBmectHo ¢ Kazanckum
(ITpuBOMKCKUM) (beneparTbsHBIM YHHUBEPCHTETOM
OPUCTYIIWIIM K paboTaM MO CO3JaHUIO  CHCTEMBI
IINPOKOYTOIBHOTO 0030pa HebOa ¢ BBHICOKHMM BPEMEHHBIM
paspemieHneM.  Pa3paboTtaH  mpoekT — 9-KaHAJIBHOTO
TeJeckomna ¢ mosieM 3peHus okoio 900 kB. rpamycoB. B
KOMIUIEKT KaXXIOro KaHajla BXOJAT OOBEKTHB C IOJEM
3pennsi 100 kB. rpagycoB, BVR-¢uibTpsel, mosispusarop,
nerektop Neo sCMOS Andor, a Takke CMOHTHPOBaHHOE
nepell OOBEKTHMBOM  IIIOCKOE  3€pKajo,  KOTOpoe
UCTIONB3YIOTCS Ul OBICTPOH MeEepeopUeHTalru KaHaja.
Teneckonm Oynmer paGoraTb B JIByX  peXHMax:
MOHHTOPHHTOBOM W HCCIeNOBaTeIbcKoM. B mocnennem
pEeXMME IBETOBBIE U  MNOJSAPHU3AIMOHHBIE  (QUIIBTPHI
Ka)XJOro KaHaja IO3BOJIAT OJHOBPEMEHHO OIPENesITh
CIEKTPaJbHBIE W TOJAPHU3ALMOHHBIE XapaKTEPUCTHKU
TPaH3MEHTHBIX 00bekTOB. [lo omeHKaM cucremMa CMOXKeT
0OHapy)XMBaTh BCIBIXUBAIOLIME U JIBUKYIIHECS OOEKTHI
1o 12" npu sxcnosuiuu B 0.1 cexyHIpL.

B paanoactpoHOMHUYECKOM CEKTOPE MPOA0IDKEHBI paOOThI
M0 CIEAYIOIIUM, BaxHbIM s cyab0sl PATAH-600
MIPOCKTaM:

e MoaepHuzauus anteHHsl PATAH-600;

CO3/1aHUE HOBOTO IapKa paJnOMETPOB KOHTHHYYMa;
co3nanue HoBoit ACY miist Tpex oOirydaTenei;
pacumpeHue crnekTpaibHoro auamnasona a0 100 I'T;
60opbOa ¢ mIoMeXaMu B palioIuaIa3oHe.

MonepHmaum[ AHTCHHBI PAIUOTEIIECKOAa MPOBOAUTCS
Cpady 1O HECKOJbBKHMM HAIpaBJICHUAM C Y4YaCTHEM

mabopatopuit  I'B CII6®  (B.b. Xaiikun) u
paguoactpopusukn  (H.H. BypcoB) u  cTopoHHHX
opranmzanmii  3MMU  (Mocksa), ®ecto (Cankr-

IetepOypr), OO0 «Hea TexHOIOMKN.

IIpoBeneHsl HcHBITAHMA HOBOM MEXaHMKM IUTAa Ha
OCHOBE INArOBBIX U CHHXPOHHBIX CEPBOINPHUBOMAOBL,
BBICOKOTOUHBIX ~THOpHAHBIX penykropos, [IPYCos.
TOYHOCTP  TO3UIMOHWPOBAHUS  MOJCPHU3UPOBAHHOTO
mura coctaBuna 0.02mm  mporuB 0.2 MM A
HEMOJICPHU3UPOBAHHOTO IIHUTA.
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During the year in collaboration with researchers of the
Institute of Applied Physics of RAS (Nizhnij
Novgorod) the draft design and evaluation of the cost of
works were made and discussed problems of the device
cryostatting and the layout of optical and mechanical
elements. Unfortunately, the pace of work on this
project is still insufficient.

The researchers of the Astrospectroscopy Laboratory
(V.E. Panchuk and M.V. Yushkin) continued
developing optical layouts of the spectrograph unit of
the World Space Observatory — Ultraviolet WSO-UV
(the project «UV Spectrumy). The phase of the study
fulfilled on instructions of INASAN and the Russian
Federal Nuclear Center «All-Russian Research Institute
of Experimental Physics» was concluded with the
adjustment of optical layouts with manufacturing
capability of co-developers and other conditions.

The researchers of the Group of Relativistic

Astrophysics G.M. Beskin and S.V.Karpov in
collaboration with Kazan (Privolzhsky) Federal
University started the work on creation of a system of
wide-angle sky survey with high temporal resolution.
The project of the 9-channel telescope with the field of
view about 900 square degrees was developed. The
assembly of each channel includes an objective with a
field of view of 100 square degrees, BVR filters, a
polarizer, the detector Neo sCMOS Andor, and a flat
mirror mounted before the objective, which is used for
fast re-orientation of a channel.
The telescope will operate in two modes: the monitoring
and the study. In the latter mode the color and
polarization filters of each channel will permit us
determining simultaneously spectral and polarization
characteristics of transient objects. It is estimated that
the system will be able to detect flaring and moving
objects of up to 12™ with the exposure time 0.1 sec.

In the radio astronomical sector the work was continued
on the following projects vitally important for
RATAN-600:

modernization of the RATAN-600 antenna;

creation of a new park of continuum radiometers;
creation of a new ACS for three feed cabins;

the broadening of the spectral range up to 100 GHz;
control of radio interferences.

Modernization of the radio telescope antenna is being
carried out simultaneously in several directions with
participation of the Laboratory of Extragalactic
Research of Saint-Petersburg Branch of SAO RAS
(V.B. Khaikin) and the Laboratory of Radio
Astrophysics  (N.N. Bursov) and the third-party
organizations: ZMI (Moscow) and Festo (Saint-
Petersburg), «Neva Tachnology» Ltd.

The test was made for the new panel mechanics
including incremental and synchronous servodrives,
high-precision hybrid reducers, CVDs. The positioning
precision of a modernized panel was 0.02 mm against
0.2 mm for a non-modernized panel.
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PazpabatsiBaercst cucreMa J1a3epHOTO
MO3UIIMOHKMpOBaHus obxydateneld. Tak Ha oOxyuatene
Ne2 ycTaHOBIIEH na3epHBI CkaHep MO IUTPUX-KOAY, C
HCTIONB30BaHUEM KOTOPOT0 YCTaHOBJIEHO, YTO CYTOYHBIE
U3MEHEHUs TMOJIOXKEHUS COCTaBIAOT +3 MM IIpHU
YCTaHOBKE oOmyuarens CTapbIMU METOJJaMH.
OnpoboBaHa IOCTHPOBKA LIMTOB 0 I'€OCTAIlMOHAPHOMY
CIIyTHUKY.

C  yd4eToM  YCICIIHOTO  OMBITa  NPUMEHEHHS
MaJONIyMSIIMX  HEOXJIAXKAAEMbIX  YCHJIMTENEH B
pamnomerpe «Opugan-2» mabopaTopuell paIuoOMETpOB U
rpymmoit  CBP  CII6@ mpoBeneHa peKOHCTPYKITUSL
KPHOTEHHOTO paguoMeTpa Auamna3oHa 2.7 cM o0irydaTens
Nel. Bpicokas YyBCTBUTEIBHOCTb C IPUMEHEHHEM
MaJOIIyMAIUX TPaH3UCTOPHbIX ycunutened HIID
«Muxpan» (ToMck) ycmemrHo peann3oBaHa Ha 4eThIpex
paauoMeTpax.

Jna  pa3BuUTHS M OCBOCHHMA  BBICOKOYACTOTHBIX
JIUaNa30HOB (CAaHTUMETPOBOTO M MHJUIMMETPOBOTrO) Ha
PATAH-600 HawaTel paOOTHI IO CO3AAHHIO HOBOTO
KpUOTE€HHOM JIByX4acTOTHOM paauoMeTpuyecKon
cuctemsl auanazoHoB 20 u 30 I'rn, oxnaxxaeHue KOTOpoi
6azupyercst Ha cucrteme Cryotiger (HUP®OU, Hiokawmii
Hosropon).

Ha o6nydarene No2 ycTaHOBA€H M TOJKIIOYEH K
LITaTHOW cHcTeMe cOopa BBICOKOTOUHBIH aTMOC(EpHBIN
panvoMeTp ¢ OMOPHBIM PYIOPOM B HEOO Ha BOJIHY 8 MM
JUIsl KOHTPOJIS aTMoc(ephl B pexuMe 0030pa.

ITonoxwurenbHble pPE3yNbTaThl B 3KCIEPUMEHTax CO
BCIIOMOTaTEJIbHOM AHTCHHOW «KaHaja IIOMEXH» Ha
anreHHe «Eleven» 1o WCHONB30BaHUIO aJanTHBHOW
¢wreTparuu s OOpeOBI € ANEKTPOMATrHUTHBIMH
IoMexXaMH B JCHUMETPOBBIX JHAIA30HAX IIO3BOJIIOT
HaJIeSITHCSl Ha BO3BpAIIEHUE I PaJNOHA0IIOCHUH XOTs
OBl yacTH paboYMX IOJIOC B AWAINa30HaX UIMH BOJH 12.5
u 25 cm.

B 2012 r. uccnenosarensckue padotst CAO PAH Oputn
mogaepxansl 34 rpantamu  Poccuiickoro  ¢onma
¢byHnameHTanbHpIx  uccaenoanuii  (PODU).  Ora
MOJJIEpKKa HMMEET OTPOMHOE 3HaueHHe Uil paboTh
koiutekThBa. OTpagHO OTMETHTh, YTO COTPYIHHMKH
oOcepBaropun BXOJAT B cocTaB 3kcneproB u B Coer
PODU. Ha robuneitnom 3acenannu POOU, kotopomy B

Mapre wucnomHwiocs 20 J1eT,  OTMEYEHO,  4YTO
¢uHaHcupoBanue Gouna B 2012 r. yBennueHo Ha 2 MIpA.
pyOuei.

B stom rogy B8 PODPU nmomano 992 3asBKM HA TpaHTEHI,
13 KOTOphIX moanep>kanbl 302 mpoekta. K coxanenwuro,
CpemHu pa3mep uccienoBarenbckoro rpanra (350 Teic.
pybneit) w3 roma B ToA cCokpamaercs. Takoil o0bem
(bPIHaHCI/IpOBaHPIﬂ HCJIB3s1T CYHUTAThb AaACKBATHBIM JISL
BBITTOJTHEHUS CEPbE3HBIX pabot B obmacTtn
HaOmonarensHoil acTpoHoMuH. OTMEYEHO, YTO JEHBIM
MOCTYNAIOT TPAHTOAEPKATEIISIM YK€ BO BTOPOIi ITOJIOBHUHE
rojga, ¥ TOTAA O3TH CpEACTBAa NPHUXOJHUTCS CIICHIHO
TPaTUTh.

Eme Hamm CcOTpyZHMKH TONYyYHIM (PUHAHCOBYIO
MOJJIEPKKY 1o 7 rpaHTaM MUHHKCTEpCTBa 00pa3oBaHus U
Hayku P®, a taxxe rpant VII Pamounoil mporpaMmbl
EBporetickoro coobmiecTna.
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A system of laser positioning of feed cabins is being
developed. So, feed cabin Ne2 was equipped with a bar-
code laser scanner. It application allowed us determining
that position alterations during a day are £3 mm when
the feed cabin is positioned by the old method.
Adjustment of panels by a geostationary satellite was
tested.

With consideration for successful application of low-
noise uncooled amplifiers in the radiometer
«Eridanus-2», the Radiometer Laboratory and the
Group of High-Sensitivity Radiometers of Saint-
Petersburg Branch of SAO RAS reconstructed the
2.7 cm cryogen radiometer of feed cabin Nel. The high
sensitivity via application of low-noise transistor
amplifiers by RPC «Micran» (Tomsk) was successfully
implemented in four radiometers.

To develop and master high-frequency (centimeter
and millimeter) ranges at RATAN-600 the work on
creation of a new cryogen radiometric system of the
ranges 20 and 30 GHz was started. Its cooling is based
on the Cryotiger system by the Polycold Systems
company (Radio Physics Research Institute, Nizhnij
Novgorod).

To control atmosphere in the survey mode a high-
precision atmosphere radiometer with the sky reference
horn at the wavelength 8 mm was set at feed cabin Ne2
and connected to the standard gathering system.

Positive results in experiments at the «Eleven»
antenna with an auxiliary antenna «interference
channel» with the use of adaptive filtration to control
electromagnetic interferences in decimeter ranges allows
us hoping to the return of at least a part of operative
bands in the wavelengths 12.5 and 25 cm for radio
astronomical observations.

In 2012 the research work of SAO RAS was supported
by 34 grants of the Russian Foundation for Basic
Research (RFBR). The support of the scientific activity
of departments by grants is of great importance for the
work of our collective. It is gratifying to note that the
Observatory researchers are both among the Foundation
experts and among members of the Foundation Council.
At the RFBR jubilee meeting which in March was 20
years old it was noted that in 2012 the financing of the
Foundation increased by 2 billion rubles.

This year 992 grant applications were submitted to
RFBR and supported 302 projects. Unfortunately, the
average sum of a research grant (350.000 rubles)
decreases from year to year, and such an amount of
financing cannot be considered as adequate for serious
work in observational astronomy. It was noted that the
grantees get money only in the second half of year, and
they have to spend it hastily.

Our researchers even got the financial support by 7
grants of the Ministry of Education and Science of the
Russian Federation, and a grant from the VII"
Framework Programme of the European Community.
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B oOcepBatopmm Bce ©Oomee yrpoxamoomed s
BBITIOJIHEHHSI IUIAHOBBIX 3aJad CTaHOBUTCS IpoOiiema
KaapoB. KoJUIEKTHB pagroacTpOHOMHUYECKOTO CEKTOpa
MPaKTHYECKU OCTAJICS €3 MOJIOBIX CIICIIUAINUCTOB.

Bce ycunus 1o npuBIeYEHUIO K pabOTaM BBITYCKHUKOB
TEXHHUYECKUX BY30B, naxe ¢ lOra Poccum, okazanuchk

Oe3pe3ynbTaTHBIMH. JTa OOJNe3HeHHas Uil Halen
oOcepBaTopH  TeMa  3acIyXHBaeT  IOJIPOOHOTO
OOCYXKIECHUs, II09TOMY 3JeCh S5 IIEPEUHCIIO TOJIBKO

OUYEBUIHBIC TIPUYHUHBI KapOBOTO TOJIOA!

® [aJIeHHE IMIPECTIKa MCCICIOBATENbCKOTO Tpyda B
CTpaHe B [IEJIOM, BEI3BAHHOE HIU3KUM YPOBHEM OILIATHI
WH)KEHEpOB M HCCIeNoBaTelell B CBS3H  C
HEBOCTPEOOBAHHOCTHIO B TMPOMBIIUICHHOCTH. By3bI
TOTOBAT B OCHOBHOM IOPHCTOB M 3KOHOMHCTOB, IJIsI
KOTOPBIX B HBIHCHIHUX SKOHOMUYECCKUX YCIIOBUAX BCC
elle HaxosTcsi pabo4ne MecTa;

® CHMIXCHHUE YPOBHA IOATOTOBKM CHOECUUATIMUCTOB TII0
TOYHBIM U HWHXXCHEPHBIM HayKaM, 3a HCKIIOUYCHHEM
HECKOJBKUX CTOJIMIHEBIX BY30B;

e TPYZHOCTH TIPUBJICUCHHS MOJOIBIX JIOACH K
HCCIIeIOBAaTeIhCKOH paboTe B  yCIOBHSA  KBa3W-
W30ILIIIUA OT BHEIIHETO MHpPa, OCOOCHHO C YYeTOM
Toro, 4ro obcepBaropus Haxomurcsi B Cesepo-
KaBkazckoMm peruose.

25 Mas cocTosnack Mosi BecTpeda c mpesuneHtom PAH
akazemukoM 1O.C. OcunoBbIM, Ha KOTOPOil 00CyXIaIuCh
BONPOCHI LIENEBOW MOAJepKku TejeckonoB BTA wu
PATAH-600. OOcepBaTopusi HE MOXXET COAEPKATh ITH
MHCTPYMEHTHI, ONHpascCh Ha  OIOJPKET,  KOTODBIH
paccunTaH TOJBKO Ha 3apIUIATy U KOMMYHaJIbHbIE YCITyTH.
B nocnennee Bpems cuTyanus emie yXyALIMIach B CBSI3H
¢ T1eM, 49to MuHOOpHayku P® BrIpaboTam HOBEIC
KPUTEPUH MJIsl LEHTPOB KOJUIEKTHBHOTO IIOJIb30BAHMS
(LIKII), mo xoTopbIM o0OcepBaTopusi YK€ HE MOXKEeT
MOJy4aTh CpeACTBA HA COAEp)KaHHE HHCTPYMEHTOB U
BBINOJIHEHHE HAaYYIHBIX porpaMM BHEIIIHUX
MOJIb30BATENEN.

beuta 3arpoHyTra Tema BCTyIUlIeHHs B EBponeiickyro
10kHYI0 obcepBaroputo  (KOAO), moTepsBmas B
3HAUUTENLHOW Mepe CBOI  aKTYaJIbHOCTh  IOCHE
(haxTuaeckoro nposana B 2011 r. MUCCHU €BPOTICHIIEB 110
npuBiieueHH0o  Poccum B 3Ty  MEXAYHapOAHYIO
opranmzanuto. IIpesupenr PAH Beicnyman MeHst
BHHMATEJIbHO, HO, CYZs 110 BCEMY, €ro OOJIbIIE BOJHYET
Gosiee TspKenas npobiema — pedopmuposanue PAH, uro
B IEIOM SBIAETCA YIPO30d €€ CyIIECTBOBAHUIO.
Ilepemenst Opum  3amymansl  [IpaButensctBom PO,
cunTaromnmM, yT0 PAH — ManosddextuBHas opraHu3aiis
¢ orpomMHBIM OromxeroM (60 mipa. pyOriei) m pa3myToit
YIOpaBIEHYECKON CTPYKTypoil. AKaJeMHH NpPEeICTOUT
MPOITH Yepe3 HEMPOCThIE NCTIBITAHMUS.

B wmapte cocrosmack BcTpeua € NPE3UIEHTOM
MockoBCcKOro rocyJ1apCTBEHHOTO TE€XHUYECKOTO
yauBepcureta UM. baymana (MI'TY), akanemuxom PAH
N.b. ®enopoBbIM, NOCBSAIIEHHAs] COBMECTHBIM IMPOEKTAM.
B  rtaxxe npunumamun  ydactue  C.II. benoycos
(texanueckuii aupexkrop OAO JI30C), A.C. UepHukoB
(mexan ®MOII MI'TY) u I'.Il. Coykun (zupekrop HUN
MITY «PagnosnexTpoHHas TEXHUKAY).
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The problem of cadres becomes more and more
threatening for fulfillment of planned tasks in the
Observatory. The team of the radio astronomical sector
is practically without young specialists.

All our efforts failed to involve graduates of technical
institutions even from the South Russia in the work.
This delicate topic for our Observatory deserves a
detailed discussion. So, I list here only obvious reasons
of the staff shortage lying on the surface:

e decline in prestige of the research work in the
country on the whole caused by a low level of
compensation of engineers and researchers because
they are not needed in industry. Institutes mainly
train lawyers and economists who still find jobs
under current economic conditions;

e decrease in level of training of specialists in exact
and engineering sciences with the exception of
several capital institutes;

o difficulty of involving young people in the research
work in the Observatory under conditions of quasi-
isolation from the external world especially with
consideration of the fact that the Observatory is in
the Northern Caucasus.

On May 25, I met with the RAS President academician
Yu.S. Osipov. The questions of the targeted support of
the BTA and RATAN-600 telescopes were discussed.
The Observatory cannot maintain these instruments
with the budget which is only meant for salary and
payment of utilities.

Recently the situation became worse because the
Ministry of Education and Science of the Russian
Federation developed new criteria for Common Use
Centers by which the Observatory already cannot
receive funds for the support of instruments and
fulfillment of programs of external users.

The question was also touched about the entry of

Russia into the European Southern Observatory (ESO),
which significantly lost its actuality after 2011 when the
mission of Europeans on involvement of Russia into
this international organization practically failed. The
RAS President was listening to me attentively but, in all
appearance, he was worrying more about a harder
problem — reformation of RAS, which, on the whole,
threatens to existence of the Academy.
The changes were conceived by the Government of the
Russian Federation considering that RAS is an
ineffective organization with a huge budget (60 billion
rubles) and exaggerated management structure. The
Academy will have to face ordeals.

In March a meeting took place with the President of
Bauman Moscow State  Technical  University
academician of RAS I.B. Fedorov dedicated to joint
projects, which was also participated by S.P. Belousov
(the technical director of OAO LZOS), A.S. Chernikov
(the dean of Bauman University) and G.P. Slukin (the
director of the Research Institute «Radio Electronic
Equipment»).
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PaccmarpuBanuce nepcnekTuBbl BeTymieHus Poccun B
IOAO B KOHTEKCTE B3aUMOBBITOJHBIX KOHTaKTOB B
obmactu  mepenoBbIX  TexHosormid.  OOcyxIanuch
CIIeAYIOIIEe HHTEpEcCHble 00CepBaTOPUM IPOEKTHl -
koHtponb ontuku ['3 BTA, anmantuBHas onTuka c
HACKYCCTBEHHOHM JIa3epHON 3BE3[0H, TEIJIOBOM peXUM
MOJKYIONBHOTO MPOCTPAHCTBA, a TAaKXKE BO3MOXKHOCTHU
Habmonennit Ha PATAH-600 B MIUIMMETPOBOM
IUama3oHe, TZe TOBEPXHOCTh IO3BOJSIET paboTaTh 0
0.2 mm. Komrer m3 MITY ocobeHHO 3amHTEpecoBaiia
nocineHss Tema. JlocTUrHyTta JOrOBOPEHHOCTH O
MIPOJOJKEHUH MIPEIMETHBIX obcykaeHni c
3amecturersiMu aupekropa CAO PAH no nayke.

B 2012 rogy wucnonnunock 80 ner KkpymnHeuiemy
poccuiickoMy yueHoMy akaaeMuky FOputo HukonaeBuuy
ITapuiickoMy, koTopslii ¢ 1969 r. cBs3an cBoiO Cyas0y C
PATAH-600. IIpm ero JWYHOM YYacTHH U MOJ
HEMOCPECTBEHHBIM PYKOBOJICTBOM OBLIH OCYIIECTBIICHBI
nepBeie HaOmromenuss Ha PATAH-600, BBOmmmnce B
AKCILTYyaTaIUI0 CEKTOpa PaAHOTEICCKONa, a €T0 OCHOBHBIE
mapaMeTpel TOYTH 32 COPOK JIET AKCIUTyaTaluu
VIIy4IIeHBl Ha HECKOJNBKO IMOPSAKOB. BrimarommMucs
noctwxeHusmu FO0.H. [1apuiickoro sBISIIOTCS: U3MEpPEHUE
MaJoCTH pa3Mepa paJUOUCTOYHHMKA B IIGHTpE HaIel
lNanaktuky, U3MEPEHHUE TEMIIEPATYPhI Bewnepsl,
OrpaHHYCHUs] HAa YpOBeHb (IIYKTyaluil pPEeIMKTOBOrO
¢ona no Habmonenusim Ha PATAH-600, uto npuBeio x
COBEpIIIEHCTBOBAHUIO TEOPETUYECKUX MOJENeH, MPOEeKT
MOMCKAa W HCCIIEI0OBAaHUA TaJlaKTUK paHHell BcenenHoi
«bonpmioe  Tpuo» M OTKpPHITHE  MOIIHEHIIEH
paguorajakTuku Ha z=4.514, wusMmepeHue Bapualuil
CHHXPOTPOHHOTO W3YYCHHS HAa MHHYTHBIX VTJIIOBBIX
MacmrabaXx B CAaHTUMETPOBOM Juama3zoHe. Opwit
Hukonaesuu sBnsercs uienom Cosera PAH mno
pamgunoactpoHoMum, wieHoM MAC, ObUT TPE3UACHTOM
Komumccun  mo  pamgmoactponommu  Ned0)  MAC,
npe3ugeHToM komuccun Pagnocoroza (URSI), Harpaxaen
opneHamu JleHnHa, «3HaK modera», «3a 3aclyTu mepen
OteuectBom» IV crenenn u menansio «3a 10ONECTHBIN
TPYI».

B ordyerHOMY romy B CBSI3M C HOBBIMH TPEOOBAaHUSMHU
Bcepoccwmiickoit arrecrannonnoir komuccuu (BAK), a
TakKe€ B  CBS3M C  3as{BICHHEM  aKaJieMHUKa
IO .H. ITapuiickoro 06 0cBOOOXICHHU €T0 OT JOKHOCTH
npejcenaTensl AUCCEPTALlMOHHOTO COBETAa IMPOU3BEIECHBI
HU3MEHEHUs B COCTaBe MoclenHero. M3 coBera BbIBEIEHBI
Maiioposa E.K., I'ocaunnckuit 1.B. u Bolixanckas H.®.,
a I'mequn 10.H. ('AO PAH), lllycros b.M. (MHACAH),
[lexunos I0.A.  (FODY), Bepxomanos O.B. u
[HomyxoBa O.H. BKIIOYEHBI B COCTaB COBETA.

C Havajma rofga cHTyanus C (HHAHCHPOBAHHEM
00cepBaTOpHH, KaK M BCEX OCTAIBHBIX HHCTUTYTOB PAH,
Obuta HeompeneneHHoW. [lo cyOcmamsim Ham  ObLIO
BbIieNieHo 148 MutH. pyOiteit — cymMMa, HeTOCTaTOYHAS ISt
(YHKIIMOHUPOBAHUS MHCTUTYTAa C ABYMsS KPYITHCHITUMHU
HHCTpyMeHTamMH. [lo  TOCKOHTpakTaM  OXHAaJoCh
noJTy4uTh okoso 20 muH. pyOiel, B TOM dYHcie U IO
nporpamme LKII, ecaum »ToT cTraTryc coxpaHuTca 3a
obcepBaTopueii.
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The prospect of the entry of Russia into ESO was
considered in the context of mutually beneficial contacts
in the field of advanced technologies. The following
projects interesting for the Observatory were discussed:
the control of the BTA main mirror optics, the adaptive
optics with an artificial laser star, thermal conditions of
the dome room and the possibilities of observations
with RATAN-600 in the millimeter wavelength range
where the surface permits operation up to 0.2 mm. The
colleagues from Bauman University were especially
interested in the latter topic. An agreement was
achieved on continuation of extensive discussions with
the SAO RAS deputy directors for science.

In 2012 the eminent Russian scientist academician Yury
Nikolaevich Parijskij was 80. He linked his fate with
RATAN-600 since 1969.

He personally participated and directly headed the first
observations with the radio telescope, the putting of
radio telescope sectors into operation. During almost 40
years of exploitation the main radio telescope
parameters improved by several orders.

The outstanding achievements of Yu.N. Parijskij are as
follows: measurement of a small-size radio source in the
center of our Galaxy, measurement of Venus
temperature, limitation of background radiation
fluctuations from RATAN-600 observations, which led
to enhancement of theoretic models, the project «Big
Trio» meant to the search and study of galaxies in the
early Universe and the discovery of the most powerful
radio galaxy at z=4.514, measurement of variations of
synchrotron emission on minute angular scales in the
centimeter wavelength range. Yury Nikolaevich is a
member of the Radio Astronomy Council of RAS, a
member of IAU, he was the president of IAU
Commission 40 on radio astronomy, the president of a
commission of the International Union of Radio Science
(URSI), he was awarded with Order of Lenin, Order of
the Badge of Honor, Order of Merit for the Fatherland
of the IV degree and Medal For Valiant Labor.

In connection with new demands of the National
Certification Commission (VAK) and with the written
request of academician Yu.N. Parijskij about his
dismissal of the chairman of the Dissertation Council, in

the report year the Council structure changed.
E.K. Mayorova, I.V. Gosachinsky and
N.F. Vojkhanskaya left the Council Board;

Yu.N. Gnedin (MAO RAS), B.M. Shustov (INASAN),
Yu.A.Schekinov  (SFU), O.V. Verkhodanov and
O.N. Sholukhova were included.

At the beginning of the year the situation with the
financing of the Observatory as well as other RAS
institutes was indefinite. We were given subsidies of
only 148 million rubles. This sum is insufficient for the
functioning of an institute with two largest instruments.
It was expected to receive about 20 million rubles by
government contracts including the program of
Common Use Centers if the Observatory would keep
this status.



OTYET CAO PAH

JloxonoB OT MNpeAnpUHUMATENbCKON  JIEATENbHOCTH
TUIAHUPOBAJIOCH MONYyYuTh 10 MIH. MpU YCIOBUH, YTO
JKKX BBIMONHUT TMaH 1o cOOpy KOMMYHAIBHBIX
miarexeit. Ho ero XKKX BrimonuuTs He cymeno. B urore,
HaJ0aBKU K 3apIuiaTe COTPYIHHKOB B cymme 240 TbIC.
pyOuieit B Mecsi He ObuTH obOecriedeHsl, kak U 160 Thic.
pyOneit €XKEeMEeCSTYHOM 3apIuIaThl BHCIITATHBIM
pabotHMKamM. 3a TrOm BMECTe C  HAYHCICHHUAMH
oOpazoBanacek OropkeTHast Operrb B 6,5 MiH. pyOneii 6e3
ydeTa CpelCTB Ha OTIYCKa M KOMaHIUPOBKH!

B wumrome oOcepBaTopust mpoBena  ayKIOWOH  Ha
CTPOUTENBCTBO OOILIEKHUTHS [UIS ACITUPAHTOB U CTYJCHTOB
B moc. Hwxkuuii Apxei. Ilobeautenem oxa3zanack
opranmzanus  «HOXIPOEKTCTPOHMOHTAX»,  KOTOpas
corjlacljiach MOCTPOUTH 00BEeKT Ha 13% pemenie, yeM
ero nmpoekTHas cTtoumocTh (74.5 wuH. pyOIeit).
CTpouTenbcTBO O0OBEKTa JIOJDKHO OBITH 3aBEpILEHO B
2013 r. Dro 3maHWe NpeaHa3HAYCHO AJIS MPOKUBAHUA
MOJIOACKH M BU3UTEPOB OOCEPBATOPHM, a TaKKe JUIA
opranmzanuu gocyra. Hangerock, 9To 3T0 IOMOXET XOTh B
KakOW-TO Mepe pemmuTh npoliieMy MpUBICUCHUS
MOJIO/IBIX CHEIATICTOB.

B 2012 r. mpoxomumm BEIOOPHI Mpe3uIeHTa CTpaHEL. B
Hay4YHOM TOpOJIKe HanOOJIbIlIee YHCIIO TOJI0OCOB MOAHO 3a
B.B. Ilytuna - 122 (42,4%). J[anee cuenytor:
I'.A.3roranoB — 79 ronocos (27,4%), A.M.IIpoxopos — 54
(19%), B.B. Kupunosckuit — 12 (4%) u, HakoHel,
C.M.Muponos — 12 (4%).

BaxnelmyM neiaom roga sBIAETCS HadaTas B HIOHE
ra3uuKanys 4eThpex JKWIbIX JOMOB rocenka. M xoTs
rasuuKanms - N0 KWIMIIHO-KOMMYHAJIbHOTO
XO35HCTBa, O0OCEpBATOPCKHE CIYXObI OKaszaJd MM
cepbe3Hy0 mnomMomb. MHaue 5Ty 3amady B YCIOBHSX
M30JIMPOBAHHOTO OT OOJIBIIMX TOPOIOB MOCENKa ObUIO He
peumnth. IlnanupoBanoch Bce noma rasuuIMpoBaTh J10
KOHIIa roja, HO mpu pabore B goMe Ne3 BO3ZHUKIH
mpobaeMbl, u3-3a KOTOPBIX PAaOOTBI TPUTOPMO3UIIH.
JXKutenu mocenka Mmoily4aT B CBOMX KBapTupax Oolee
JICLIEBbI PUPOAHBIA a3, a NpoOJieMbl, KOTOpbIe ObLIM
CBSI3aHBI C 3aBO3KOH CXKM)KEHHOT'O ra3a U €ro XpaHeHHEM,
HaJIeI0Ch, OCTAHYTCS AJIS1 HCTOPUH.

Hupextop CAO PAH,
4yjeH-koppecnonieHT PAH

Director of the SAO RAS,
Corresponding Member of RAS
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It was planned that the income from business activity
would be 10 million rubles provided that housing and
communal services would fulfill the plan on collecting
payments from the township people, but they failed. As
a result, the employees’ salary increment in the amount
of 240 thousand rubles was not provided, as well as
160 thousand rubles of monthly wages of out-of-staff
employees. During the year the budget gap with charges
reached 6.5 million rubles, without regard to means for
vacations and business trips!

In June the Observatory held an auction for the building
of a dormitory for postgraduates and students in the
township Nizhnij Arkhyz. The winner was the company
«Yuzhporektstroymontazh» which agreed to build the
object by 13% cheaper than the estimated cost
(74.5 million rubles). Erection of the object was to be
completed in 2013. This building is meant for habitation
of young and visitor researchers of the Observatory and
for leisure activities. I hope this will help to solve at
least to some extent the problem of attraction of young
specialists.

In 2012 the election of the Russia’s president was
held. In the scientific township the most votes were
given to V.V.Putin 122 (42,4%). He is followed by
G.A. Zyuganov — 79 votes (27,4%), A.M. Prokhorov —
54 (19%), V.V. Zhirinovsky — 12 (4%) and, finally,
S.M. Mironov — 12 (4%).

The supplying of four dwelling houses of the township
with natural gas which started in June is of significant
importance. Though the supplying with gas is the affair
of the housing and communal services, observatory
services helped them considerably. Otherwise, this task
could not be solved under conditions of the township
isolated from big cities. It was planned to supply all
dwelling houses with natural gas by the end of the year,
but in the course of work in house 3 problems arose,
which caused the work to slow down. The township
inhabitants would like to get cheaper natural gas in their
apartments, and the problems related to delivery and
storage of liquefied gas will be only of historical
interest.

10.10. banera

Yu.Yu. Balega



