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FROM F.G.W. STRUVE TO JAMES WEBB *
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Diploma

F.G.W.Struve,
The Founder and First Director of Pulfgvo Observatory,
Commemorative Medal

1s awarded to
Professor Rpger-Maurice Bonnet
former President of COSPAR

for his Outstanding Contribution to Astronomy and Space Science

The Academic Board of the Pulkovo Observatory
Director Alexander Stepanov

Saint-Petersburg, Pulkovo 2011

Dear Professor Stepanov,

Dear Thierry,

Dear friends and colleagues,

It is a great honour to be presented today with the
Friedrich-Georg-Wilhelm Struve Award. The award
has been given in the past to an impressive series
of scientists and space personalities. Let me quote
among many others, my friend Academician Alex-
ander Boyarchuk, Evgueny Mazets and Astronauts
Goergy Grechko and Serguei Krikalev. I would like to
express my warmest acknowledgments and apprecia-
tion to the Pulkovo Observatory for that great honour
that allows me to celebrate today the famous scientist
and astronomer who has given his name to the award.
In the history of science F.G.W. Struve will indeed be
remembered as a great astronomer and a promoter of
astronomical knowledge.

As several of his contemporaries, he associated his
talents in astronomical observation to those of an in-
strumentalist, which he applied in particular to the
field of geodesy, as illustrated by the most ambitious
long meridian arc measurement he made between
1816 and 1819 in the framework of the triangulation
of Livonia on the Eastern coast of the Baltic Sea. As
a space astronomer and an instrumentalist myself, |
feel a lot of sympathy for that great scientific person-
ality and for his associating talents in both the devel-
opment of new techniques and using them for obser-
vation, two talents without which astronomy would
not exist to the level it has reached today.

My own involvement in science was totally deter-
mined by the launch of Sputnik-1in 1957. That event
triggered my passion for space and for astronomy.
Since then, my career has been fully devoted to these
two great achievements of the last century and partic-
ularly to space thanks to two Great Russian engineers
and scientists: Serguei Korolev and Mstislav Keldysh,
the fathers of space exploration and of space science.
A few years ago, we celebrated in this country the 50t
anniversary of the historical launch of Sputnik-1, the
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creation of Serguei Korolev, and this year the 100"
anniversary of the birth of Academician M. Keldysh.

Their legacy and that of the Soviet space program
cannot be minimized: they have led a true revolu-
tion! In the past 50 years, we have extensively trav-
elled through the Solar System; we have landed on
the Moon, on Mars, Venus, Titan, and on asteroids.
Soon, ESA Rosetta mission will land on the nucleus
of a comet and plans are that we will soon explore as-
teroids and the icy moons of Jupiter and return to the
Moon and possibly to Titan. With the “Voyagers” of
NASA, we are reaching the limits of the Heliosphere
and exploring the virgin territories of deep space,
leaving our Solar System behind us and entering the
interstellar medium of our Milky Way.

By observing the sky from above the Earth’s at-
mosphere we have accessed all the hidden portions
of the electromagnetic spectrum: the UV, the X and
the gamma rays (thanks in particular to INTEGRAL
to which the Pulkovo Observatory and your ISDC,
dear Thierry, have contributed so much), the infra-
red, and the sub-millimetre wavelengths. We have
started exploiting with an enormous amount of suc-
cess that nearly inexhaustible and inestimable reserve
of discoveries and knowledge that is called space as-
tronomy.

Today, space-based astronomy is an integral part of
contemporary astronomical research, resting on a set
of powerful operational telescopes developed by ma-
jor space agencies, encompassing the whole electro-
magnetic spectrum: e.g. Fermi and Integral at gam-
ma-ray energies, Chandra and XMM-Newton for X-
rays, Hubble in the near-ultraviolet, visible and near
infrared wavelengths, and Herschel and Planck in the
far infrared and sub-millimetre domain. However, 1
would like to temper my enthusiasm for the potential
of these tremendous possibilities and express a con-
cern here that I shared with my friend Johan Bleeker
in a recent policy forum published in [1]. Part of what
follows results from reflections that Isabelle Grenier,
Pietro Ubertini, Johan Bleeker and I recently shared
in analyzing the future of space astronomy. Let me
thank all three here for their illuminating thoughts.

The present golden age of space astronomy based
on these large missions may soon come to a rest as
several of them are supposed to reach the end of their
scientific and technical capabilities, and they may not
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be replaced. The situation is particularly critical in
the high-energy domain as no successors to XMM-
Newton, Chandra, Integral and Fermi are in devel-
opment. Certainly, in the past three to four years, a
considerable effort has been made by the scientific
community in the formulation of future plans. The
most famous among them are the Decadal Surveys of
the US National Academy of Science for astronomy
and planetary scientific exploration [2, 3], and also
the ESA “Cosmic Vision” [4] and the Europe-led
Astronet “Science Vision for European Astronomy”
[5]. Their identified scientific priorities give prefer-
ence to missions addressing the topics of dark energy,
dark matter and exoplanet research, as well as the de-
tection of gravitational waves with the Laser Interfer-
ometer for Space Astronomy (LISA) under study at
ESA and NASA. In planetary science priority is given
to Mars, Jupiter and its satellites as well as Uranus.
Unfortunately, none of the identified projects are
ready to start soon. Why?

At NASA, the development of the 6.5 m James
Webb Space Telescope (JWST) is now blocking the
start of all other new large missions. The cost of the
successor of Hubble has increased almost tenfold
since its start in the mid 1990s and its launch keeps
slipping, from the original goal of 2007, to now 2018
or even beyond. These cost overruns cast serious
doubts on the feasibility of implementing within the
decade the US Decadal Survey priorities, WFIRST,
LISA and IXO. Regrettably, within the ESA Cosmic
Vision program, no new large mission has been ap-
proved in the last ten years. The sad conclusion is
that apart from identifying obvious priorities, the US
and European surveys will not likely deliver any of
these large flagship missions apart from the JWST.
These time-consuming and expensive planning exer-
cises may have to be done again if ever, using differ-
ent approaches and different management schemes.
The context is even more sterile that several missions
presently foreseen to be developed in cooperation
between ESA and NASA are threatened of being
abandoned or very substantially descoped. That is
the case in particular of IXO for which ESA recent-
ly announced unexpectedly that cooperation with
NASA was no longer considered feasible because
of the incompatibility between the two agencies on
schedules and budgets, and for the possible merg-
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ing into a single project of the NASA WFIRST and
the ESA Euclid missions, both aiming at mapping
the geometry of the universe and the distribution of
dark matter and dark energy. In the planetary science
domain, all foreseen missions cannot be developed
unless they undergo a drastic descoping: there also
the anticipated scenarios for international coopera-
tion must be drastically revisited because of lack of
financial means.

How did that situation develop? All these missions
have been designed in the framework of tightly con-
nected international cooperation scenarios and both
ESA and NASA programs on big missions are now
complexly imbricate with no control mechanism in
place for each partner to control the schedule slip-
page and cost overruns of the other. It seems that the
two major space agencies of the world have indeed
lost their ability to properly manage their big mis-
sions. NASA seems not to have realized that it is not
anymore living in the Apollo era when money was
flowing in with billions of dollars granted by the gov-
ernment whenever necessary. Unfortunately, JWST
does not represent the same political challenge as
the landing of Man on the Moon and money is much
more scarce and difficult to get from the President
and the Congress. As to ESA, it has abandoned many
of the approaches that made the success of its Ho-
rizon 2000 Program based on design-to-cost, scien-
tific balance and built-in independence from third
partners. The Cosmic Vision program has resulted
in no mission decided, because all those foreseen
were more costly than the available budget, and re-
lied essentially on the good will of another agency,
in particular NASA, which unfortunately, as said, is
blocked by he JWST present impasse. On both sides
of the Atlantic, we witness a lack of management
competence, exacerbated by a lack of a common and
more global strategic planning.

When the cost of individual missions exceeds an-
nual national space science budgets, a balanced long-
term (10—20 years) program should be established
that fits into an overall multi-year budget envelope.
ESA’s Horizon 2000 was a plan to be implemented!
It rested on a set of large missions fulfilling the as-
pirations of the European scientific community in
four selected areas of balanced excellence, definitely
included in the plan, and not supposed to be aban-
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doned through regular competitive selection proc-
esses. The plan was to be fulfilled through the devel-
opment of specific Cornerstone missions in a period
of 20 years after approval by the ESA Council, which
was granted in 1985. Flexibility was added to the pro-
gram through smaller size missions regularly selected
in competition, and opened to all domains of space
science. Last but certainly not least, the budget allo-
cated to each mission was capped, allowing to main-
taining the program scientific balance, and sticking
within realistic financial limits fixed a priori. The
program was to be implemented fully with European
means alone, however some projects were open a
posteriori to international cooperation in particular
with NASA and all other interested agencies, thereby
increasing the scientific scope of the missions.

The full program, and even more (including the
re-launch of Cluster), was accomplished in 24 years
instead of the 22 foreseen, a very honourable per-
formance, with all Cornerstones launched between
1995 and 2009, all operating flawlessly. Furthermore,
twelve medium-size missions, among whom we find
Hipparcos, ISO, Giotto, the Huygens probe, Planck,
Integral etc, and two small technology missions com-
plemented them. Thanks to that program, Europe
acquired a leadership position in Solar-Terrestrial
physics, Comet science, X-ray and far infrared as-
tronomy with Herschel, the largest space telescope
yet launched, and also in planetary science through
Huygens, Mars Express and Venus Express.

The dull situation confronting space astronomy in
the near future, forces a profound reflexion on the way
big missions ought to be implemented and managed
in the future. We do believe that large scale space fa-
cilities required for ground breaking astronomy in the
coming decades can only be accommodated by global
pooling of financial resources and technological ex-
pertise. The present “piece meal” individual project
approach inevitably leads to an open-ended design,
budgeting and scheduling process, to the detriment
of the science discipline (the JWST problem might
not have arisen in its present magnitude if JWST had
been part of a coherent program incorporating other
missions, approved and all to be implemented within
fixed schedules and budget). The disconnected ap-
proach with separate surveys in Europe, the U.S. and
elsewhere seems to be no longer viable. Strategic long
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term planning is needed to establish a science driven
roadmap based on global cooperation with clearly
identified science priorities and leadership sharing.

Recently, the Committee on Space Research
(COSPAR) set up a working group chaired by
P. Ubertini that involves representatives of the astron-
omy community from the main space fairing nations,
aiming at establishing such a global program in space
astronomy [6]. That exercise will be integrated within
a similar one formulated by the IAU for ground based
astronomy, and should result in a sort of international
road map for contemporary astronomy. We fully sup-
port that approach and commend both COSPAR and
the TAU for having initiated that exercise.

The implementation of the road map/ global survey
for space astronomy will undoubtedly be delicate! It
should obviously reside in the space agencies through
the establishment of an inter-agency coordination
group for large observatory-class facilities and plan-
etary missions. That interagency group would have
to agree on the selection established by the scientific
community for major flagship missions, contingent
on an agreed mission concept, on the development
of the necessary technologies, and on a cost-to-com-
pletion budget shared and affordable by all parties
involved. Such an interagency roadmap should pref-
erably extend over at least two decades given the long
lead times for the development and qualification of
the key cutting edge technologies.

New resources may also come from new partners
that are increasingly demonstrating their capability
to become main players in space science, like Russia,
China, India and Brazil. They also have impressive
plans for the future, including collaborative ventures
with NASA, ESA and JAXA, and need to become in-
volved in discussing priorities for these future intera-
gency roadmaps. Tapping into these new resources
would both offer a broader spectrum of competences
and talents and open the door to more ambitious
projects. It is therefore very important to fully involve
these new partners in the planning exercise. After
all, they are potential leaders and we must all witness
their development with interest as the presently dull
economic situation in the main space faring coun-
tries may not evolve positively in the future.

Over the past 200 years or so that elapsed since the
birth of E G. W. Struve (1793) and since the launch
of Sputnik-1 (1957) astronomers have accessed the
most unthinkable extremes of distances, of tempera-
ture, of vacuum, of density and gravity, and of time.
They have discovered black holes everywhere, water
everywhere in the Universe. The frontier of knowl-
edge has constantly been pushed further opening new
questions, challenging our ingenuity to observe the
unobservable. Today, we are reaching another limit:
that of our ability to finance and timely develop the
big facilities required for pushing the frontier even
further.

It is time for all space agencies to take part in the
development of future large astronomy missions that
would be included in a global road map established by
the world scientific community through their national
academies or their equivalent. The JWST example has
put in clear evidence the danger of developing scien-
tific ambitions without possessing and mastering the
management structures and practices necessary to
implement them, placing in real risk of elimination
all other missions in the road map. We do hope that
this example, as well as my message today will offer
a possibility for saving the future of space astronomy
through vision and political will, with a clear appre-
ciation that leadership of large space missions should
now be globally shared and accepted by all.

Thank you all for your attention. Thank you again
Thierry for your help in reading these lines.
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BIJI ®.I.B. CTPYBE J0 JUKEIIMCA BEBBA

[IlanoBHwMii mpodecope CTeIaHoB,

IITanoBHui1 Theppi!,

Hopori apy3i Ta Koyeru!

JlJ1s1 MeHe Be/lrKa 4eCTb OTpMMAaTU ChOTOJHI Bin3Ha-
Ky im. ®@pinpixa ['eopra Binbrensma Crpyse?. Liero
Haropojiol paile Oyau Big3HauyeHi BUIATHI Ha-
YKOBIIi Ta Aisi4i KOCMiYHOI raiy3i. Jlo3BosibTe MeHi
3-TIOMiX 0araThboX iHIIMX Ha3BaTU MOTO JIpyra, aka-
nemika Onexkcanapa bosipuyka, €srena Masena, a
Takox KocMoHaBTiB [eoprist [peuka i Ceprisg Kpu-
KaJiboBa. XOTiB OM BUCJIOBUTU MOIO HalicepaeuHilry
BOsiuHicTh IlynKoBCbKili oOcepBaTopii, 110 51 Malo
BEJIMKY Y€CTh YPOUMCTO BiI3HAYMUTHU CHOTOMHI BifoO-
MOTO BUYEHOI'O Ta aCTPOHOMa, iIMEHEM SIKOTO Ha3BaHa
nam’atHa Meganb. B ictopii Hayku @. I. B. Crpyse
0e3yMOBHO 3amaM’sITaBcs SIK BUJATHUI aCTPOHOM i
MPOMOTOP aCTPOHOMIYHUX 3HAHb.

Sk ©6araTo XTo 3 ioT0 CyJyacHUKIB, BiH ITOETHYBAB
CBOI 00JJapOBaHHS B aCTPOHOMIUHHUX CIIOCTEPEXKEH-
HSIX 3 XMCTOM iHCTpyMEHTAJICTa, SIKUIA BiH 3aCTOCY-
BaB 30KpeMa B rajiy3i reofesii, mpo 110 CBia4aTh Haii-
aMOITHilIi BUMiplOBaHHSI BEJIMKOI 1yTW Mepu/iaHa,
BUKOHaHI HUM yrponoBxX 1816—1819 pp. B Mexax
TpiaHryasauii JlibagHaii Ha cxigHoMy y30epexoki
banrificekoro mops. S, SK KOCMiUYHWI acTPOHOM i
iHCTPYMEHTAJIiCT, BiluyBalo ITMOOKY CUMIIATIIO0 0
TaKol BUAATHOI HAyKOBOI MOCTATIi i 10 10ro moeaHa-
HUX 00JapOBaHOCTEM, SIK Y PO3BUTKY HOBOI T€XHi-
KM, TaK i Y BUKOPMCTaHHI Ii IJISI CIIOCTEPEXKEeHb —
JIBa TaJlaHTH, 0e3 SIKUX aCTPOHOMisl He ToCsSITHyJ1a O
TENEePIIIHbOTO PiBHSI.

Moe BiacHe 3ajlyueHHsI B HayKy OCTaTOYHO BU-
3HA4YMJIOCh 3aIryckoM «CynyTHuKa-1» B 1957 p. La
MoJlisd CTUMYJIIOBAJIa MOIO TIPUCTPACTh 10 KOCMOCY
i 10 acTpoHOMii. 3 TOTO Yacy Mosl Kap’epa ITOBHiC-
TIO MPUCBSIYEHA LIUM JIBOM BEJIMKUM JOCSITHEHHSIM
OCTaHHbOTO CTOJIITTSI 1 0COOJIMBO KOCMOCY, 3aBISIKA

'"Treppi Kypsyas’e (Thierry Courvoisier) — mnpe3uaeHT €B-
POITEiChKOrO aCTPOHOMIYHOTO ToBapucTBa (Ped.)
2 B Pocii craB BimomuM sik Bacuinb dkosuu Ctpyse (Ped.)
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NIBOM BeaukuMm pociicbKMM iHXKeHepaM i BUCHUM:
CeprieBi KoponboBy i MctucnaBosi Kenguiiy, oc-
HOBOIOJIOXKHUKAM KOCMIYHUX JOCIiIXEeHb i KOC-
miyHoi Hayku. KiibKa pokiB TOMy MM Bim3Hayaaud
B LIii1 KpaiHi 50-Ty piYHUIIO iICTOPUYHOTO 3aMyCKy
«CynyTtHuka-1», TBopinHs Cepris KoposboBa, a B
oMy poiti — 100-Ty piuHHUIIIO 3 HAPOJIKEHHS aKa-
nemika M. Kenuna.

[xHiit cagox i Te, 1110 posib paasTHCbKOI KOCMiu-
HOI TIporpaMu He MoxKe OYyTU MPUMEHIIIEHOI0, 3P0-
OMJIM CIIPABXKHIO PEeBOJIONII0! YIIPOAOBXK OCTaHHIX
50 poKiB MU €KCTEHCUBHO ITogopoxyBanu CoHsU-
HOIO CUCTEMOIO; BUCaIKyBaaucs Ha Micsiib, Mapc,
Benepy, Tutan Ta Ha actepoinu. Hezabapom Micist
€KA «Pozerra» (Rosetta) 3milicCHUTH ITocanKy Ha
SIIPO KOMETH, TJIAHYIOThCS JOCITiIXKEHHS aCTePOiliB
1 KpYKaHMX cynmyTHUMKIB FOmiTepa Ta moBepHEHHS
1o Micsug, a MmoxauBo i Jo TutaHa. 3 JOMOMOTOO
«BogmxepiB» (Voyagers) (HACA) Mu mocsiraemo
MeX rejliocepu i 10CIiKyeEMO He3aliMaHi TEpUTO-
pii TIMOOKOro KOCMOCY, 3a/IMINAIOuM I103aay Hallly
CoOHSIYHY cUCTEMY i BCTyMalouu Yy MixK30psiHE cepeji-
oBuie MosouHoro Hnsxy.

Criocrepiraroud HebOO I103a MeXaMU 3eMHOI aT-
Mocdepu, MU MAaEMO JOCTYIl JO BCi€l NIPUXOBAHOI
YACTUHU €JIEKTPOMArHIiTHOro crnekrpy: Y®-, peHT-
TeHiBChKi i raMMa-IIpoMeHi (0CO0JIMBO 3aBISIKH ITPO-
exty «Iarerpam» (INTEGRAL), sikomy IlynkoBchka
obcepnaropist i Bam entp manmx (INTEGRAL
Science Data Centre, ISDC), maHoBHui Theppi, Tak
OaraTo MocrpusuIn ), iHppayepBoOHi i CyO-MiniMeTpoBi
JIOBXXWHU XBUJIb. MU B3siIuCs 3a pO3pOOKHU 3 BeJIu-
KOIO KiJIBKiCTIO TOCSITHEHb, OJIM3bKUX 10 HEBUYEPII-
HUX i HEOLIIHEHHMX pe3epBiB BiAKPUTTIB i 3HaHb, SKi
Ha3MBalOTHCSI KOCMiYHOIO aCTPOHOMIEIO.

HwuHi KocMiuyHa acTpOHOMISI € HEBilI’€EMHOIO Yac-
TUHOIO CYy9aCHUX aCTPOHOMIYHUX IOCIiIKEHb, SIKi
0a3yloTbhCsl Ha cepii CTBOPEHUX TOJIOBHUMM KOCMiu-
HUMM areHTCTBAaMM TMOTYXHUX IiF0UUX TeJECKOIIiB,
SIKi OXOIUTIOIOTH BECh €JEKTPOMArHiTHUI CHEKTP:
HarnpukJag KocMiuHi Teneckonu «Pepmi» (Fermi)

ISSN 1561-8889. Kocmiuna nayka i mexnonoeis. 2011. T. 17. No 5



Bio @.I. B. Cmpyse 0o Jxceiimca Bebba

i «IHTerpasi» — B ramma-giamnasoHi, <«Yanmgpa»
(Chandra) i «Hpooton» (XMM-Newton) — mist
PEHTIeHIBCbKUX ITpoMeHiB, «[a001» (Hubble) — B
0IM3bKMX yABTPadioeTOBUX, BUAMMUX Ta OJIU3b-
KUX iH(ppauepBOHUX JTOBXKHWHAX XBWJIb, a TaKOX
«Iepuenb» (Herschel) i «[Tnank» (Planck) — B na-
JIeKiil iH(pauepBoHill i cyOMiniMeTpoBiii 00aacTsIX.
He nuBnsiunch Ha 11e, ST XOTiB OU CTpUMATH CBiil eH-
Ty3ia3M CTOCOBHO IMOTEHIiaTy LIMX MPUTOJOMILIJIM -
BUX MOJIMBOCTEM 1 BUCIOBUTH TYT 3aHENTOKOEHHS,
sIKe 51 po31iIMB 3 MoiM apyroM Moranom Brikepom
(Johan Bleeker), moitHO omy0JikoBaHe B pOOOTI
[1]. YacTuHa 3 HUX BUIUIMBAE 3 MipKyBaHb, SIKUMU
HeulofaBHo nopiumncs [3a6emta [penbe (Isabelle
Grenier), [T’erpo Yoeprini (Pietro Ubertini), Moran
briikep i g1, aHai3y0un MaitOyTHE KOCMiUHOI acTpo-
Howmii. J1o3BoibTe MEHi MONSIKyBaTU BCiM TPHOM 3a
IXHi MPOCBITHULIBKi PO3AYMMU.

CyvyacHMii 30JI0TUII Mepiod KOCMIUHOI acTpo-
HOMIi, SIKUI I'PYHTYETBCSI Ha LIMX BEJIMKUX MICisIX,
MOXe HEBIOB3i mepepBaTucs, 00 IesiKi 3 HUX oue-
BUJIHO JIOCSITHYTH 3aBEpIIEHHSI CBOIX HAyKOBHUX i
TEXHIYHUX MOXJIMBOCTEH, i iX HE MOXXHA 3aMiHUTH.
Cutyallis 0co0JIMBO KpUTUYHA Y BUCOKOEHEPIeTHY -
Hill o0sacTi, OCKiMbKM CHagkKoeMIli Miciit «Hpblo-
ToH», «YaHapa», «IHTerpam» i «®epMi» He PO3po-
osttoThes1. be3ymoBHO, 3a ocTaHHI 3-4 poKU HayKO-
BUM CITiBTOBapHMCTBOM JTOKJIa€HO 3HAYHUX 3YCUJIb
IIJIsI pO3po0OKM MaitOyTHIX uraHiB. HaitBimomimmmm
3 HuX € «[ekagHi omsiam» (Decadal Surveys) Ha-
mioHanbHOI akagemii Hayk CILA 3 acTtpoHOMii i
IJIAHETHUX HAYKOBUX JAOCTIIXKEHHSIX [2, 3], a TaKOX
«Kocmiune GaueHHs» (Cosmic Vision) (€KA) [4]
1 eBpoIeicbkuil ACTpoHeT-1poeKT «bauyeHHs1 Ha-
VKU TSI €BPOIIeichbKOi acTpoHoMil» (Science Vision
for European Astronomy) [5]. BcranoBieHi Humu
HAyKOBi IIpiOpUTETH HANalOTh IIepeBard MicCisiM,
CIIpSIMOBAaHMM Ha pO3B’s3aHHS TIPOOJIEM IOCIIi-
JIDKEHHSI TEMHOI €Hepril, TEeMHOI PEYOBUHMU i €K30-
TUIAHET, a TaKOX BUSIBJICHHS TpaBiTalliiHUX XBUJIb
3a JOIMOMOTOI0 KOcMiuHOTO iHTepdepomerpa LISA
(Laser Interferometer for Space Astronomy), sIKMit
posrisgaaerbcsa HUHI B €KA i HACA. B ruiaHertHiit
Hayli IpiopuTeT HamaeTrbcsa Mapcy, IOmiTepy Ta
1ioro cynmyTHUKaM, a TakoxX YpaHy. Ha xaib, )KoaeH
13 3a3HAYEHUX MPOEKTIB HE TOTOBUM 10 CKOPOTO 3a-
mycky. Yomy?
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YV HACA po3pobka 6.5-MeTpoBOro KOCMIYHOIO
Teneckorna iMm. JIxeitmca Be606a (James Webb Space
Telescope, JWST) GioKye 3amyck yciX iHIIMX HO-
BUX BeJIMKHUX Miciii. Bapricth HacTynHuka «[a6-
Ona» 30UTBIIMJIACH MaliKe BIECITEPO 3 MOMEHTY
1ioro 3amouaTKyBaHHsI B cepenuHi 1990-x, i iioro
3aIlyCK BECbhb Yac 3MIlYETbCSI Bid TMOYATKOBOI JaTU
(2007 p.) — tenep a0 2018 p. abo HaBiTh nai. Lli mepe-
BUILIEHHS BAPTOCTI BHOCSITH CEPI103HI CYMHIBHU 1LIOA0
MOXKJIMBOCTI 3MIMCHEHHS B MeXKaX AeCSTUPIUYS IIPio-
purertiB «/lekamaux orsiais» CILIA: WFIRST, LISA i
FXO. IIpukpo, ane B pamkax nporpamu €KA «Koc-
MiyHe 0aueHHSsI» He 3aTBEPAXKEHO >KOAHO1 BEJIUKOI Mi-
cii 3a octanHi 10 pokiB. CyMHMIi pe3yJIbTaT IT0JISITa€
B TOMY, 11O KpiM 3a3HaUEHUX OYEBUIHUX TIpiopuTe-
TiB, 0e3 JWST amepuKaHChKi Ta €BPONEHCHKI CITyXK-
01, iIMOBIpHO, HE BUKOHAIOTh KOIHOI 3 IIMX BEJIMKUX
(¢narmancekux wiciii. 1li moBrorpmBaii Ta mopori
3arJIaHOBaHi eKCMePUMEHTH MOXYTh OyTH BUKOHA-
HUMM KOJIUCh B pa3i BUKOPUCTAHHS iHIIUX ITiIXO/iB
Ta ynpaBIiHCbKuX cxeM. CuTyallist BUTa€ThCSI HaBiTh
11e 6e3pe3yabTaTHIIIO Bil TOT0, 110 AesIKi Micil, sIKi
nependavanocs 3AiMCHUTU B Koomepallii Mixk €KA
i HACA, nepebyBatoTh Mif 3arpo3010 3aKpUTTs a00
CYTTEBOTO CKOpoUeHH:. Taka X cuTyallisi, 30Kpema, 3
IXO, BigHOCHO K01 €KA HemomaBHO HECITOAiBaHO
3as1BUI10, 110 Koornepaiiisi 3 HACA 0Ginbliie He BBaxa-
€ThCS 3MICHEHHOIO Yepe3 HEBiAMOBIAHICTh MK IBO-
Ma areHTCTBaMM y rpadikax i OrokeTax Ta BHACTII0K
MOXKJIMBOTO 3TUTTS B €iHMi npoekT Miciii WFIRST
(HACA) i «EBkiin» (Euclid) (€EKA), MeToro sIKuX €
KaprorpacdyBaHHsI reomeTpii BcecBity i posmomiy
TEMHOI MaTepil Ta TEMHOI eHeprii. Y raay3i IiaHeT-
HUX HayK yci IlepeadadyBaHi Micii He MOXKYTh PO3pO-
OJISITUCS, TOKW BOHU HE 3a3HalOTh KOPiHHOTO Tiepe-
IISIOYy: TAaKOX OYiKyBaHi ClLeHapil JJ1s1 MiXKHApOAHOI
Kooriepallili TOBUHHI OyTH paiuKaabHO TEePErISTHYTI
yepe3 opak iHaHCOBUX MOKJIMBOCTEIA.

Sk po3BuBanacs s cutyauis? Bci i Micii miany-
BaJIMCsI B MeXax CLIEHapilo TiCHOI MizXKHApOIHOI KOO-
nepauii, i oouasi nmporpamu (€EKA i HACA) 3 Benu-
KMX MiCilf HUHI CKJIaTHO TIepEeKPUBAIOThCS Yepe3 Bill-
CYTHICTb OyIb-SIKOTO MEXaHi3My KepyBaHHS 3 OOKy
KOXHOTO MapTHepa, sIKWii 01 3a0e31meynuB KOHTPOJIb
BiacTaBaHHsI Trpacdika BUKOHAHHSI i TEpEeBUILCH-
Hs1 BapToCTi iHMMuU. CKIagaeTbest BpaXkKeHHsI, 1110
JIBa HAMOUIBIII KOCMIUHI areHTCTBA CBiTy HacIpaB-
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Jli BTPaTWJIM 3IaTHICTb HAJIEXKHUM YUHOM KepyBaTu
cBoiMn BenuKuMHM Micigmu. OueBugHo, HACA He
YCBIIOMWIJIO, 1110 BOHO Oijibllie He mepedyBa€ B epi
«AnojuioHa» (Apollo), KoiM Tpollli MPUILIMBaIN 3a
OyIb-KO1 HEOOXiTZHOCTI MiJbsipgaMu OojdapiB, ra-
paHToBaHux ypsiuoMm. Ha xanb, JWST He € Takum
K€ TIOJIITUMHUM BUKJIMKOM, SIK BHUCAJIKa JIIOAMHU Ha
Micsip, Ta # rpolii HabaraTo CKpOMHIllli, i iX BaXKKO
orpuMaru Bin IIpesunenrta i Konrpecy. IIlo crocy-
eTrbcst €KA, To BOHO BTpaTiiio 0araTo IiaxomdiB, SIKi
3a0e3reunsn ycrix iioro nporpami «[opuzonT-2000»
(Horizon 2000), o 6a3yBajiach Ha MPUHLIKIII TTPO-
eKTyBaHHSI 3TiIHO i3 3aaHOI0 BapTiCTIO, HAYKOBOIO
OanaHcy 1 Hamepel BU3HAUYEHOI HE3aJIe>XKHOCTI Bif
TpeTix nmapTHepiB. IIporpama «KocmiuHe OaueHHs»
(Cosmic Vision) He MaJia IIEBHOI'O Pe3yJIbTaTy B 3KOJI-
Hili Micii, OCKIJIbKM BCi 1Ii mependadyeHHs1 Oyau Ha-
0arato JOPOXYMMU 3a HassBHUI OIOMXKET, i CYTTEBO
3aj1eXay Bim IOOPOI BOJIi iHIIIOIO areHTCTBA, OCO-
ommBo Big HACA, sike, Ha XaJib, SIK OyJIO 3a3HAa4€HO,
3a0JIOKOBaHE TeIepilltHiM 0€3BUXiTHUM CTAHOM ITPO-
ekTy JWST. Ha 000x Geperax ATJIaHTUYHOTO OKEeaHy
MU 3aCBiTYYEMO BiICYTHiCTb YMiHHSI MEHEIKMEHTY,
MHOTIMOeHOro OpakoM 3arajibHOrO i IJ100aIbHIIIIOTO
CTpaTEeriyHOro rIaHyBaHHSI.

Komu BapTicTh OKpeMMX MiCili IIepeBHUIIYE pid-
HUIl HalliOHAJIbHUIT KOCMiYHUI HAyKOBUI OIOIKET,
3piBHOBaxkeHa AoBrocrpokona (10—20 pokiB) mpo-
rpama MOBMHHA CKJIAJaTHUCS Tak, 1100 BOHA BiaIo-
Bilaja 3arajJbHOMY OaraTopiyHOMYy OIOIKETHOMY
nakety. IIporpama «IopuzonTt-2000» Oyna miaHoM,
000B’sSI3KOBUM J10 BUKOHaHHs1! BoHa Ga3yBajacs Ha
cepil BeIMKUX MiCiii, SIKi BiIIIOBimaay IparHeHHSIM
€BpoIIeiiCbKOI HAYKOBOI CITUIBHOTH B YOTUPHOX BU-
OpaHux cepax MponopuUiiHUX TOBEPIIEHOCTEH, SKi
3BMYAHO BKJIIOUEHI B IJIaH $IK TaKi, 110 HE TMTOBMHHI
OyTH 3aKPUTUMM BHACJiJOK IPOLECiB IOCTIAHOIO
KOHKypcHoro Bigoopy. Lleii miaH MmoxkHa Oyjo pea-
JIi3yBaTH yepe3 po3poOKy creliaTbHUX HapixKHUX Mi-
ciif ympomos:xk 20 pokiB micist posrisiny Pamoro €KA,
sKa noroauia oro y 1985 p. BHacninok BKItOUeH-
HSI MEHIIIOTO PO3Mipy MiCiii, SIKi peryJsipHO BigOu-
pauch 3a KOHKYPCOM, BiIKPUTUM JJIsl BCiX rajy3ei
KOCMIYHOI HayKH, ITporpaMa CTajla MaHEBPEHIIIOIO.
OcrtaHHe, ajie 3BUYaiiHO He MEHII BaXJiBe, — Oro-
JIKET, TpU3HAUYeHUH 1151 KOXKHOI Micii, OyB repeBep-
LIIEHUW, 110 TOMYyCKAaJIO MiATPUMYBaHHS OajlaHCy Ha-
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YKOBMX MPOrpaM i BTUCKYBaHHSI B MeXaX pealbHUX
¢iHaHCOBUX MiMITIB, 3adikcoBanux a priori. I1po-
rpamy MOXHa OyJI0O BUKOHATU TMOBHICTIO 32 paxyHOK
suie €BpOIencbKrX KOIITiB, MPOTe JAesIKi MPOEKTU
OyJIu BIIKPWTI a posteriori 111 MiXKHApOIHOI KOOIIe-
pauwii, 3okpeMa 3 HACA Ta yciMa iHIIMMU 3alliKaB-
JIEHMMM areHTCTBaMM, 30iJbLIYIOUM TaKMM YMHOM
HayKOBi paMKU MiCiii.

Bcs nporpama, i HaBiTh Oinbllle TOro (BKJIHOYaIO-
yy nepesaryck «Knacrepa» (Cluster), Oyyia BUKOHA-
Ha 3a 24 poKHU 3aMiCThb TNependadyyBaHUX 22, TOBOJI
MOYECHE TOCATHEHHSI — pa3oM 3 yciMa HapiKHM-
MM MicissMu, 3anyieHuMu Mix 1995 i 2009 pp., Bci
(YHKIIIOHYIOTh Oe3moraHHo. bijbillie Toro, BUKOHa-
Ho 12 Miciii cepeTHbOTO PO3Mipy, cepel IKMX 3HaX0-
mumo «I'inmapkoc» (Hipparcos), «ISO», «/IKoTTo»
(Giotto), 30H1 «IioitreHc» (Huygens probe), «IT1aHk»
(Planck), «IaTerpan» Ta iHIIi, a TAKOX JIBi HEBEIMKIi
TEXHOJIOTIUHI Micil, IKi IX JOTTOBHIOIOTh. 3aBISIKU ITii1
nporpaMi €Bpomna 3100yJa JIiAepCcTBO B COHSYHO-
3eMHiil (i3uili, KOMeTHili Haylli, peHTIeHiBChKili i
iH(padepBOHiii aCTPOHOMII 3 JOITOMOTOIO BCE 1IIe He
3aMyllIeHOro HalOiJIbIIOr0 KOCMIYHOIO TeJiecKoIia
«Iepmens» (Herschel), a TakoxX y IUIaHeTHil Hayli
3aBASKU MicisiMm «[foiireHc», «Mapc-Ekcripec» (Mars
Express) i «Benepa-Ekcripec» (Venus Express).

CyMmHa cutyalisi KOH(pPOHTALIHOI B HelanieKo-
My MaiiOyTHbOMY KOCMiYHOI acTpOHOMIil MOITMOJIIOE
CYMHiBHU 3 IPUBOIY MOXKJIMBOCTEM BEIMKUX MICilA, sSIKi
OyayThb 3hilicHIoBaTHCS B MailOyTHhoMY. M1 BBaxa-
€MO, 1110 BEJIMKOMACIITA0Hi KOCMiuHi 3aco0M, He0O-
XiJIHi JIJ151 Ha3eMHOI aCTPOHOMIi B MPUIAICIIHIX AeCs-
TUPIYYSIX, MOXYTh OYTH 3aCTOCOBaHi JIMIIE IIISIXOM
[JI00aJIbHOTO 00’ eMHaHHS (hiHAHCOBUX PECYPCIB i TeX-
HOJIOTIYHOI ekcrepTu3u. TenepilnHiii (parmeHTap-
HUI iHOUBiAyaNlbHUI MiOXid HEMUHYYEe MPU3BOIUTH
JI0 HEOOMEXXEHOro B 4Yaci Mpoliecy MpOeKTYBaHHS,
ACUTHYBaHHS i KAJIEHJAPHOTO IJIaHYBaHHS, Ha IIIKOLY
HayKoBMM rajiy3sMm (rmpoosiema JWST moria 6 He BU-
HUKHYTU B 1 TelepilHix po3mipax, sskou JWST OyB
YaCTUHOIO 3B’SI3HOI IIPOrpamu, 1o o0’ €aHyE iHIII 3a-
TBepIKEHi Micii, BAKOHYBaHi B paMKaX yCTAaHOBJICHUX
rpadikiB i OromxeTy). [301b0BaHMI MiaXia, 3 OKpeMU-
mu orssimamu B €Bporti, CIIIA i ge 3aBrogHo, Buga-
€ThCS1 OiTbIIE He KUTTe3naTHUM. CTpaTeriyHe 10Bro-
CTPOKOBE TUIaHYBaHHS MOTPeOy€e 3aCHYBaHHS HayKH,
KEPOBAHOI JOPOXKHBOIO KAPTOIO, SIKa IPYHTYETbCS Ha
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r100aJIbHIN Koomepallii 3 4iTKO BU3HAUEHUMU HAyKO-
BUMMU IIPiOPUTETAMU i PO3IiIJICHUM KePiBHUIITBOM.

Henasno KomiteT 3 mociaimKeHHSI KOCMIYHOTO
npoctopy (COSPAR) 3acHyBaB pobouy rpyiy Iia
ronoByBaHHaM [1. Yoeptini (P. Ubertini) 3 npen-
CTaBHUKIB aCTPOHOMIYHOT CIIUJIBHOTU 3 OCHOBHUX
MPUYETHUX A0 KOCMOCY KpaiH, gKa CTaBUTb 3a
METY CTBOPEHHS TaKoi Ijo0ajbHOI IporpamMu 3
KocMiuHOI actpoHowmii [6]. Lle 3aBmanHs Oyme iH-
TerpoBaHe 3 BiAINOBITHMM 3aBIaHHSIM, chopmy-
nproBaHuM MAC nj1st Ha3eMHOI aCTpOHOMII, i BOHO
MOBUHHE 3aBEpIIUMTUCS CTBOPEHHSIM TOAiOHOI
MiKHapOAHOI TOPOXHBOI KapTW [JIST CydyacHOI
acTpoHOMii. MU TMOBHICTIO MiATPUMYEMO TaKUiA
migxig i Bitaemo i COSPAR i MAC 3 iHilliloBaH-
HSIM 11bOTO TTOYMHAHHS.

Peanizanist 1opokHbO1 KapTH/TJIO0ATBLHOTO Or-
JISIAY 711 KOCMIYHOI acTpOHOMil Oe3repeyHo Oyme
ckiaaHoo! BoHa oueBMIHO MOBMHHA HaJlexXaTu
KOCMiYHUM areHTCTBaM 4Yepe3 CTBOPEHHS MiX-
BilIOMYO1 KOOpAWHALIMHOI TPYyNU [JIs MOTYKHUX
oOcepBaTopiii i utaHeTHUX Miciit. Llg rpynma mana
0 JOMOBHUTHMCSI MpPO BiAOiIp BM3HAHUX HAYKOBOIO
CHiJIBHOTOIO BeJIMKUX (D1arMaHChKUX MiCili, 3a/1exX-
HUX BiJl y3roJ>K€HOI KOHLIEIILii MiCili, Bill pO3BUTKY
HEOOXiTHMX TeXHOIOTIH, BiJl BUAIIEHNX OIOIKETOM
KOIITIB Ha 3aBEePILEeHHS, a TAKOX BiJl CIIPOMOXKHOC-
Teil ycixX 3ajJlydeHuX ydJacHUKiB. Taka MixBimoMua
JIOPOXKHSI KapTa MOBMHHA MOILIUPIOBATUCS MTPUHA-
MHi Ha JIBa AeCITUPiUUs, HaJarouy TPUBAIUIA TIepi-
o JUIsl PO3BUTKY i MonMikallii KIIIOUOBUX TOHKUX
TEXHOJIOTIH.

Hogi pecypcu MOXYTh TaKOX HamilATU Bil HOBUX
MapTHEPiB, SIKi HAIOJETJUBO IEMOHCTPYIOTh CBOIO
3MaTHICTb CTATU FOJIOBHMMU I'PaBLSIMUA B KOCMIYHIlA
Hayli, Takux K Pocist, Kutait, Inngist i bpasuis.
BoHM TakoX MaroTh Bpaxkarodi IlaHW Ha MauloyT-
He, BKJII0Ya04M crijibHi cMiymBi mpoektu 3 HACA,
€KA i JAXA, i MaloTh TToTpedy OYTU BKIIIOYCHUMU
B OOIrOBOPIOBAHI IPiOPUTETU CTOCOBHO LIMX Mali-
OYTHIX MIXBiZOMYNX JOPOXHiX KapT. [TigkioueHH:
JIO LIMX HOBUX PECYPCIB PO3LIMPUIO O CIIEKTP CPO-
MOXHOCTe i 00JapoBaHOCTEM Ta BimKpuio 0 aBepi
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J0 aMOiTHimmMx mpoekTiB. OTXe, Ay:Ke BaXJIMBUM
€ IpUHANMHI BKJIIOYEHHS LIMX HOBUX ITApTHEPIB B
3aIJlaHOBaHi eKCIepUMEHTU. 3PELITO0 BOHU € TO-
TeHUIMHUMMU JigepaMu, i MU BCi TIOBUHHI 3 iHTep-
€COM 3aCBiIUUTHU IXHill pO3BUTOK, 00 cyyacHa 0e3-
pajicHa eKOHOMiYHa CUTYyallis B TOJIOBHUX KOCMiy-
HMX KpaiHaX He 3MOXKe B MallOyTHhOMY MO3UTHBHO
pPO3BUBATUCH.

3a ocranHi 200 (um OJIM3BKO 1LILOTO) POKIB, SIKi
muHyn 3 HapomkeHHsa @.T.B. Crpyse (1793), micis
3anycky «CynytHuka-1» (1957) actpoHOMU MaloTh
JIOCTYN J0 HAaMHEMOBIpHIILIMX EKCTPEMabHUX BilI-
CTaHeu, TeMmeparyp, BaKyyMy, TYCTUHHU, TSDKIHHS 1
yacy. BoHM BiZKpuIM 4OpHi AipM i BOLY MOBCIONY Y
Bcecsiti. Mexka 3HaHb OCTiIiHO MPOCYBAETHCS Aai,
BiIKpUBalOUM HOBi MPOOJIEMU, CTUMYJIIOIOUM Hallly
BUHAXiIJIMBICTb CIIOCTEPIraT HECIIOCTepeXKyBaHe.
Tenmep Mu mocsiraeMo iHIIIOTO pyOexy: OOMEKeHHS
HalIMX MOXJIMBOCTEH (piHaHCYBaHHS i CBOEUACHOIO
YIOCKOHAIIOBaHHSI BEJIUKUX BUPOOHUUYUX IMOTYXK-
HOCTel, MOTPiOHUX /I MOJAIbIIOrO PO3IIMPEHHS
LIUX MEX.

Hacrana nopa a1 BCiX KOCMiUHUX areHTCTB B351-
TM y4acTb Y PO3BUTKY MaiOyTHIX BEJIMKMX acTpO-
HOMIYHHMX MiCil, sIKi Oynu O BKJIIOYEHI B IJIOOAJIbHY
JTOPOKHIO KapTy, BCTAHOBJIEHY CBITOBUM HAayKOBUM
CIIBTOBApMCTBOM 4epe3 CBOI HalliOHAJIbHI aKameMii
Yy ekBiBaJeHTHi iM iHcTuTywii. [Tpuknan JWST —
IIe YiTKe CBITYEHHS HeOe3MeKW HAayKOBUX aMOilliit,
SIKi pO3BUBAIOTLCSI 0€3 OBOJIOAIHHS YITPaBIiHChKM-
MU CTPYKTypaMHM i HaOYTTs MpaKTUKU, HEOOXITHUX
JIJIs IXHbOTO BTUIEHHS, 3aJMIIAI0YM I peaJbHOI0
3arpo3010 BUKJIIOUEHHSI BCiX IHIIMX MiCiii B TOPOXK-
Hi KapTi. Mu cromiBaemocs, 110 1ieil MPUKJIIAMI,
K 1 MOE TIOBIHOMJIEHHSI CHOTOMIHI, MOCIIPUSIOTH
30epekeHHIO MaliOyTHHOTO KOCMIYHOI acTpOHOMIl
LIJISIXOM  3alpOBaIKEHHS JAJICKOMISTHUX TTiIXO0-
JIiB i TIOJITUYHOI BOJIi, 3 YiITKMM PO3YMiHHSIM TOTO,
110 KePiBHULITBO BEJIMKUX KOCMIYHUX MicCii Terep
MOBUHHE OYTU IN10OAJIbHO PO3MALIEHUM i BU3HAHUM
ycima.

Hsxyto 3a Bamry yBary. Ille pa3 nsaxyio Bam, Teep-
pi, 32 JOMTOMOTY Yy MPOTOJIOLIEHHI LIUX PSIAKIB.
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