MeToabl MAaHOPaMHOW CNEKTPOCKOMUU

Jlekumns 1.

O uém aToT Kypc? BeBeneHue:
npo6/1eMbl KITACCUYECKOWN LLENEBOU CNEKTPOCKOMNUMU, MOHATUE
Kyba AaHHbIX. IcTOpus MeToaa, OCHOBHbIE TUMbI
CreKTporpadgos.



3annucu u MaTepUalibl — CCbIJIKMU HA MOewn CTPaAHNYKE

(Tam e 1 Kypc rno peyKTopy CBETOCUIIbI)

Anekcen MouceesB Switch to English

QcHoBHan Ccv MyBnukayuu KoHdepeHun CTyAeHThI CembA

3opaecTeyiTe! 3To NWYHAR cTpaHWyka Anekces Mowceeea, 0.0.-M.H., 38BedylOWEra
OTBETCTEEHHLIM 338 MeTod HabnwgeHwd SCORPIO-2 Ha 6-M Teneckone CAC PAH 1
npuGop MaNGal Ha 1-m Teneckone CAQ PAH w1 2.5-M Teneckone KMO FCAMW MITY.
Pyxkopowy acTpoduaryeckum cemuHapomr CAD PAH, SBMAKCE YNEHOM peOxonneri
KypHanos "AcTpodmavyeckui BionneTeHs”, “Galaxies" v Frontiers in Astronomy and
Space Sciences, 3aMm. npegcenarens guccepTaumonHoro coeera 24.1.212.01 CAO
PAH, 4nex awcceprauyuonHorno coseta ®TA 34.01.04.2, sxoky 8 Bropo Hayunoro
coeera O®H PAH no acTrpoHoMuK

Mow Hay4HbIE MHTEPECH! NeXaT B ofnacTi BHeranakTMHeckomn SCTDOHOMMMK C
ocobeHHbIM BHUMaHWEM Ha TEXHUKY Haﬁnmewﬁ:

* Mopdonora ¥ KMHeMATHHE FaNakTUK PRINKYHEX TUNOB.

Mpougccsl 06paTHON CBR3M B FANAKTHKAX. BO3OSACTEWE 3830000DA30BAHKMA HA
MeX3BeagHyo cpeay, ranakTMYeckuid BeTep.

& [aNakTWKK C aKTHBHLIMK ROPEMM W WX OKDYMKEHKE,

* MeTogebl 3D-CNeKTpoCcKoNMK: MHTErPansHO-NONEEBLIE CNekTporpamel,

CKaHMPYHOLLMe MHTepdepomeTpel Pabpu-MNepo.
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O 4yeM 3TOT KypC?

PaccMOTpuM pa3Hble peanu3auum Metoaa 3D cniekTpockonun ( «Bce
K/1accu4ecKkme CriekTporpagbl noxoxu Apyr Ha Apyra, a BoT
[1aHOPaMHbIE. .. »)

N To, uTo Aenaetcsa (U aenanocb) Ha BTA B 3TOM HarnpaBieHuu
OCHOBHbIe naen 0bpaboTku, aHanM3a U BU3yanusaumm LaHHbIX

[IpumMepbl npuMeHeHns (bonblle ynop Ha BHerasakTuyeckme
NCCneaoBaHnsa N MaccoBble 0630phl).

* MpUHLMNBI U3MEPEHUSA (PUNYECKMX MAPAMETPOB raNlakTUK U TyMaHHOCTEN
(KMHeMaTuKa, XMMCoCTaB, NapaMeTpbl MOHM3aLMK, 3BE3JHOE HaceneHne)

CBS3b C KYpCOM «MHOropexmmHbiv (pokasnbHbiM peayktop BTA» :
* HanoMHuM 6a3oBble NOHATUS (CnekTporpad, LWMPOKOLLETbHOCTb)
* Ckanupyowmm nutepdpepometp ®abpu-repo



3a4yeM 3TOT KypcC?

Cenvac 3D-cnektporpadbl — Ha MHOTMX CpeaHnX N BoNbLUMX Teneckonax
(Ha 6-m teneckone BTA: SCORPIO-2/IFU & FPI)

Hauat 0630p LVM/SDSS-V
NIRSpec n MIRI Ha 6opTy JWST

Plate-IFU: B154-12702 Cube Cuality: Good

Manga-ID: 1-109152 ST

1AL Name: JOZ5509.7 10010402 e e ]
oBIRA, 017786110197

Dec

s OTKpbITble AaHHble 0630pOB
(CALIFA, MaNGA, SAMLI...)

Spectrum in Spaxel {], 1}=(37.37) at RA, Dec = (43.790485, -0.177856110000000122)
— Flux— Model Fit

@ DAP Maps,
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LLlenb: cnekTporpad Kak TeneckonMyeckas cuctema

— /i > «— [, —
| ! g _ /Do)
o D, D, @ o (f1/D1)
i Image
slit v of slit

CnekTporpad CTpOUT CEPUI0 MOHOXPOMATUYECKMX M306pa>XeHN BXOAHOM
LLENN, NO3TOMY A/ HAaC BaXXHO TOJIbKO TO, YTO PELLETKA Pa3BOAUT JTyum C
pa3HbIMW ASIMHAaMU BOJH, T.€. 06/1agaeT ancnepcuen.

Cwm. Jlekyuro 2
"MHoz2opexxumHbIl ¢hokaribHbIlU pedykmop..”

Telescope /i
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LLlenb: BbI6OP LLUMPUHBI

Ha npakTtuke, “HopManbHas wenb” — 370 wenb, FWHM kotopou (B
NpoeKLUMN Ha AeTeKTop) paBHseTcs 2.5-3 nukcens

—fi— — fr> ,(Da/ f2)

| Pt NI
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= 25+3) (Dr/fr)

T Image

of slit
LLInpnHa “HopManbHOW LWenn” — NponopLnoHanbHa CBETOCUNE
KaMepbl, @ YeM CBETOCU/IbHEE KaMepa — TeM 60blle C HeN

npobnem.

slit

C Apyrov CTOpOHbI, YeM Wnpe wWenb (B YrinoBoN Mepe), TEM Nyylle y
cnekTporpada LWMPOKOLLENbHOCTb.

OnTMManbHas WMPOKOLENbHOCTb — KOrla LUMPWUHA HOPMasibHOW LLIENW
PAaBHSETCS MPOCTPAHCTBEHHOMY pa3peLleHunto Ha Teneckone (B HalLmX
YC/TIOBMSIX 3TO pa3Mep 3BE3AHbIX N306paXxxeHun — seeing)



LLlenb: noTepu ceeTa A - A—

MonpaBKa 3a LWeNb 3aBUCUT HE TONbKO OT ™ .
Ka4yecTBa M3006pa>keHun, HO U OT

TOYHOCTU HaBeaeHwu4

Pacuet notepb ceeta Ha 1" Wwenu Ans AByX BApUAHTOB (PYHKLUM pacnpeaenieHus:

SO = SOAF, AT

Moffat:
(1+(r/p)?)®

Gaussian: ]
exp(-r2/20%)

60

Flux (%)
Flux (%)

Ax (arcsec) Ax (arcsec)

Cwm. Jlekyuro 2
"MHoz20opexxumHbIl ghokaribHbIU pedykmop..”

u cmamabto Mouceee (2008AstBu..63...70 )
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ATMoCdepHas ancnepcus

OHa e anddepeHumanbHas pedpakums
aTMocdepbl: U3MeHeHue yrna pedpakumm .
CBETOBOrO Jly4a OT €ro AJ/IMHbI BOJTHbI. A

ATMocdepHas amcnepcns n CAO:

Cnekn-uHteppepometp BTA nmeet
KOMMNeHcaTop aTMochepHOM ANCNEPCUN

Hapo crapatbes, uTobbl Wenb cnekTporpada coBrnagana C HanpasieHNeM
aTMocdepHor amcrnepcumn, T.€. bbia BepTUKasbHa.

Moucees, «MemodbI naHopamHou criekmpockonuuy, 2017, nekyusi 1



CpaBHEHWE LLEMEBON M MAaHOPAMHOM CMEKTPOCKOMUU

(IJIMHHAA 1HeJIb)

lomoku e NuHuUsIx

Flux

Wavelength

MoHoxpomamu4eckoe
usobpaxeHue

3D
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3D (naHopaMHas) CrekTpocKonus: Kyb AaHHbIX

3D SPECTROSCOPY WITH LARGE TELESCOPES

G. Monnet (1995)
y
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3D (naHopaMHas) criekTporpadeol

3D SPECTROSCOPY WITH LARGE

NHTerpanbHo-nosnesble cnekTporpadbi:

(FOV<10-20", AA>1000A , R=A/5A<2000)

* XryTbl cBeToBO/IOKOH (SILFID, 1980)
* MukponuH3bl (TIGER, 1988)

* BonokHo+nuH3a (MPFS, 1990)

* Pezatenb (SPIFFI, 2003)

“ MynbTUNNeKkcHble (CKaHupyrowme):
(FOV>3', AA=10-200A , R>2000-10 000)
| * NHTepdepomeTpbl Pabpu-Ilepo
* Qypbe-cnekTporpadeol
‘ ¢ AkycToonTuyeckme unbTpbl

FABRY-PEROT lepebiu Ky6 OaHHbLIX (8 onmuke):
Tully (1974) c U®I1

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




n';s'l .I\Ffl"l"lr\lnr .

MPFS: J1004+4112

2.5x107 7 — —

2.0x1077 = —

1,507 — —

1.0:1077

B0 107"

Popovic, Afanasiev + 2020
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TepMmnHonorus

* 2D (bidimensional) cnekTpockonus K koHUy 90r — Hadany 00x
npespaTtunacb B 3D (tridimensional)... MeTon He MeHsNCs, HO
bonbluee YNCo pa3MepPHOCTEN BbIrNAAEN0 CONMMAHEN, Kyb BCe-Taku

* Cenyac yaule roBopsTt npocto «3D», unu «integral-field», ecnu aTo
He nHtepdepometrp Pabpu-liepo nnm He Pypbe-
cnektporpad

* IFS=Integral-field spectrograph/spectroscopy

* IFU=Intergal Field Unit — 06bI4HO, ecnun 3Ta YacTb
MHOIoOpeXXnMHoro npubopa

* Ky6 aaHHbIx (data cube) — npuwen n3 pagMoacTtpoHOMUN, BMeCTe
C MHOroMepHbIM FITS

* Spaxel = Spatial pixel — NpoCcTpaHCTBEHHbIN 3NEMEHT



OCHOBHbIE acTPOPU3NYECKNE NPUITOXKEHUS

1. IlenTpanbHble 001aCTH OJU3KHUX FAIAKTHK:

- IBUKCHHSI MIOHU30BAHHOTO ra3a u 3BE3/]
- 3B€3/IHOE HACEJICHNUE, XUMUYECKH BBIJICIICHHBIE A/Ipa
- AGN: xapaKkTepHUCTUKH ra3a BOJIM3H aKTUBHOTO siApa

2. Jlamexue OOBEKTHI:

- DBOJIIOLUS paguoTralaKTHK
- MoHn30BaHHBIN ra3 B 000109KaxX KBa3apoB
- 'paBUTAlIMOHHBIC JTUH3bI

3. Hama I'aimakTuka:

- JKETBI U3 MOJIOABIX 3BE3]l, 00BEKTHI XepOura-Apo
- TYMAHHOCTH BOKpYTr MaccuBHbIX 3Be31 (WR u LBV)
- OCTaTKH B3pbIBa CBEPXHOBBIX

4. CHOeKkTpOCKOIHS 3B€3/1000pa3HbIX OOBEKTOB HA IPKOM (POHE

- IJTAHETAPHBIE TYMAHHOCTH, YHUKAJIbHBIC 3BE3/IbI B IPYTHUX
rajlakTUKax



ictopus meToaa: BHOBb, rnepsbiM bbii1 G. Courtes...

Courtes (1960s) — Bo3poxxaeHne HabnwoaeHut ¢ atanoHoM Pabpu-Mepo
Courtes (1980) — onucaHa naes cnekTporpada UHTerpasbHOro Nons
Courtes (1982) — naes BoO/IOKOHHOMO 6510Ka B COYETAHMM C JIMH30BbIM
Bacon et al (1988) — TIGER (sinH3b1)/CFHT

Afanasiev et al (1990) — MPFS (nuH3bl + BoNokHa)/BTA

[danee Be3ae, Ha 60bLWINX U ManbIX Teneckonax.
B kocMoce — yxke Ha JWST



PusLscamions oF Tix AsTRosouECAL 30CIETY OF THE Paciric

BEA5-862, December 1550
[lpoToTun IFS
A FIBER-OPTICS DISSECTOR FOR SPECTROSCOPY
OF NEBULOSITIES AROUND QUASARS AND SIMILAR OBJECTS

Vanderriest (1980): . VANDERRIEST*
2.2m Mauna Kea Observatoire de Paris-Meudon, Meudon, France
Total of 205 fibers, 100mu core
860 C., VANDERRIEST
0 Il 4959-5007 Night Sky Lines
Successive
rows of
main field [
(object)
Sky

oy

169-field + 36-sky
Fam_a d'entréa

du spﬁactrngraﬁhé —

Configuration « Argus »

C. VaNDERRIEST, G. COURTES, J. DoNas J. Optics { Paris), 1984, vol. 15,

Moucees, «MemoObI naHopamHoU criekmpockonuu», 2025, nekuyus 1



Co CBOMM $OKanbHbIM peaykTopoM KypTec HeoqHOKPAaTHO NpUesxkan Ha Hall 6-M Teneckon, Toraa
KPYNHeRIWWiA B Mupe. ©OTO U3 cHopHUKa "MicTopua CAQ PAH B doTtorpadmax 1965-2010™

eorges Courtées

24 avril 1925 - 31 octobre 2019

L'Académie des sciences a le |
faire part du déces de Georges
le 31 octobre 2019, & l'age
quatorze ans. Il avait été
'’Académie le 8 mars 1982,

Pomo 4. Habmodamensnan komanda, ewinoanaeuias na b4 obzop ovacosieezdoot-
pazoeanus ¢ zaraxcnurxax M31 v M33. Cupasa naneso. "nanawa"” JK. Kypmec, C.H.
Hoodonoe, Il. Cusan, B.JI. A¢hanacves, B E. Kapauenyesa, A. llemu, H J[. Kapauenyes

i A Bviecmexc.

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1



https://moisav.livejournal.com/494842.html

An Integral Field Spectrograph (IFS) for Large Telescopes

Courtes 1982:

Instrumentation for Astronomy !
Telescopes,

Proceedings of IAU Colloq. 67,
Zelenchukskaya, USSR, Septe

[ == R R R I R

Latham
Angel
Kipper
Kuvshinov
Denisjuk
Steshenko
Prokof "eva
Mikhel "son
Roddier
Raouf
Richardson
Rylov
Rosch
Nebelitskii
Wlérick
Goryacheva
Boulesteix
Tsvetkova

8, «MemoObI naHopaMmHou criekmpockonuuy, 2025, nekyus 1

KEY TO CONFERENCE PHOTOGRAFPH

Korovyakovskii
Dokuchaeva
Kim

Iliev

Korol "kow
Amirkhanian
Humphries
Picat
Lipovetskii
Shcherbakov
Harmer, D.
Dravins
Glagolevskii
Alekseyev
Malarev
Dudinov
Samov
Zdanavicius

Drazdis
Dodonov
Afanas'yev
Pimonowv
Barnes

Ribes
Harmer, C.F.W.
Brown
Lipatov
Gyavgyanen
Chentsov
Chkhikvadze
Korol'

Kuz "'menkov
Karachentsev
Notni
Beckers
Shcheglov

Esipov
Pronik
Fossatt
Fomenko
loannisiani
Zaratsian
Burenkov
Sisask
Murdin
Kopylov
Kiselev
Nevskii
Nazarenko
Drabek
Romanyuk
Leliévre
Petrov
Maillard




Courtes (1982): Integral Field Spectrograph

——— = —

Figure 1. Integral Field Spectrograph: The array of lenses I is placed in the telescope focal plane
and produces a Lhequer pattern of exit pupils; the focal reducer LU DE’ equipped with a Carpenter

prism=grating F, gives a two=dimensional distribution of the QPEEtrd corresponding to each pupil.

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




Courtes (1982): BO/IOKOHHAsA TEXHONOIMMUS

using them in series with a multi-lens array. The flux @, admitted at
the front end of a fibre bundle is limited for two reasons:

(1) for a hexagonal distribution of fibres (Figure 2), @#; is less
than the inecident flux @ and even in the most favourable case

- o
@y= ﬂ.E?ﬂD

(2) the diameter of the most efficient area is related to the type
of fibre used but is always smaller (dotted cirele in Fig. 2)
than the fibre diameter| (in the mode of reflection or refractive
index wariations). Other losses are due to defects of the

circular contour of the fibres.

Figure 2. Hexaponal distribution of fibres; the zone of high efficiency
at the entrance te each fibre is the core denoted by a dotted
cirele.

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




Courtes (1982): MMKPONMH3bI + BOTOKHO

Szl

ABSTRACT: A combination of an array of small lenses together with fibre
opties can be used to produce a high transmission spectrograph which can
record the spectra of many image elements simultaneously. Such a design
may play an important role in ground based observations preparing for

the NASA-ESA Space Telescope programmes.

AWAWAWAWIWA

Figure 3. Integral Field Bpectrograph (IFS) showing the application in which all image elements are

transmitted to a spectrograph slit. The components shown are: the field lens in the focal plane of

the telescope, the enlarging lens, the secondary field lens, the array of square shaped lenses, and
the fibrez goinpg from the exit pupil to the slite.

SHLENDD D

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




TIGER: Traitement Intégral des Galaxies par I'Etude de leaurs Raies

Yced CCD

MHUKPO3PaYKH ,

MHUKPOJIMH3bI

Bacon et al. (1988, 1995)

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1



Bacon + 1988: nepsbie pe3ynbtathl 3.6m CFHT (Bcero 4 untnpoBanus B ADS!)
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Figure 7 : Monochromatic map in [NII]-Ha
of the nuclear region of M 51

Figure 4 : Raw image in spectrographic mode

Figure 8 : Velocity field from the line [NII] 8584 A

T ' T r 1 e
200 i ] CONCLUSION:

i ] TIGER seems to be a good solution to the problem of integral

: field spectroscopy. It allows the obtention of a high spatial resolution

150: ) in a wide spectral range, and can be adapted easyly to any telescope.

: Moreover, as the miecro-lenses can have a square section, a perfect

IDD_— ) covering of the field can be achieved without any light loss between the

elements of the spatial sampling.

50_- - The simplicity of the mechanical and electronical design should

[ make TIGER a reliable instrument; this, combined with a very high time-

O- | efficiency, gives an instrument well suited for large telescopes and

4500 5000 5500 8000 8500 )
VLT's, where trouble-free operation and wultimate performance must be

Figure 6 : Spectrum of M 51 with a medium dispersion (R = 1100)
combined.

Moucees, «Memodbi naHopamHou criekmpockonuuy, 2025, nekyus 1




Bacon Roland: “"From TIGER to WST" (2024)

Figure 3: TIGER first light at CFHT in June 1987. From let to right: Georges
Courtes, Roland Bacon, Guy Monnet and Yvon Georgelin.

Figure 4: This raw image of the nucleus of
M51 was the first science exposure
obtained by TIGER during first light at s

< “FHT i o 1987
Moucees, «Memodsi naHopamHol cnekmpcSFHT indJune 1987.




SAURON: Spectroscopic Areal Unit for Research on Optical Nebulae

44x35 KBaApaTHBIX JIUH3

a) arcsee

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




INTEGRAL on WHT
Arribas et al. 1998

e Mode |  FoV ("x") (")
ORI ., SB1 7.80x6.40 0.45
SB2 | 16.0x12.3 0.90
SB3 33.6x29.4 2.70

Moucees, «MemoObI naHopamHoU criekmpockonuu», 2025, nekuyus 1



BOMOKOHHbIN 610K

Integral |
Field Unit #

Pseudoslit

One spectrum Datacube
per spaxel

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




INTEGRAL: Einstein Cross

Aé (arcsec)

[y
[
I

A0 (arcsec)

Aa (arcsec)

Mediavilla et al. (1998)
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PPAK — Mo3auka cnektpoB B ranaktmke NGC 628

VlemoObI naHopaMHOU CreKmpoCcKonuuy, 2025, nekyus 1
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Multi Pupil Fiber Spectrograph: nuH3bl + BO/IOKHa

HpO6JI€MBI ITYIKOB CBETOBOJIOKOH. Afanasiev et al (1990, 2001)

1. ®akTop 3aMOJTHEHUS:

2. Jlerpaganus anepTyphl:

Moucees, «Memodbi naHopamHoU criekmpockonuuy, 2025, nekyusi 1




PesaTenb (slicer)

Reconstructed
image

Pupil mirrors

Slicing mirrors

Slit mirrors




A Multi Unit Spectroscopic Explorer - MUSE

Observational Pur'amefers

Spectral range (simultancous)

Rccof\ring power

Gain in ensquared energy wlfhin
one pixel with respect to secing

3 MES seoreh diometer

-
‘ Elongated
LGS spot {9}




MUSE: TymMaHHOCTbL OpUOHa

6 X 5 arcmin red: [S 1] 6731

Weilbacher et al 2015 blue: Hbeta,
green: [N Il] 6584

http://muse-vit.eu/science/m42/

i

Ronald Bacon plenary talk, EWASS-
2019

red: [O IIl] 5007
green: [O 1l] 7320
blue: [O 1] 6300

Moucees, «MemoOdkI naHopamHoU criekmpockonuu», 2025, nekyus 1



JTanmaH-anbda rano B rinybokmnx nonsx
LETTE R Corrected: Author Correction

https://doi.org/10.1038/541586-018-0564-6

Nearly all the sky is covered by Lyman-« emission
around high-redshift galaxies

L. Wisotzkil*, R. Bacon?, J. Brinchmann®*, S. Cantalupo®, P. Richter®, J. Schaye?, K. B. Schmidt!, T. Urrutial, P M. Weilbacher!,
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Fig. 1 | Distribution of the observed Ly emission in the HUDF. The

underlying image is a colour composite obtained by the HST' restricted

to the 1’ x 1’ section observed with MUSE. The extended Lyo emission Wisotzki + 2018
detected by MUSE is superimposed in blue, summed over the redshift

range 3 < z < 6 and spatially filtered to suppress the noise. The grey
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MHOroo6beKTHbIN MaHOPaMHbIN cnekTporpad

IFU Techniques: Optical Fibres

FLAMES - VLT

Microlens Array
positioned in the button
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KMOS: K-band Multi-Object Spectroaraph

* Instrument capabilities
— VLT 8m

— 24 MOS probes, 2.8x2.8 arcsec each, sampled at
0.2 arcsec (14 slices)

— 4704 spatial elements total (188 arcsec?)
— 7.2 arcmin diameter patrol field

— 0.8-2.5 um range

— 1000 spectral elements (R~3600)

— &=0.3 * telescope * atmosphere
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MaccoBble IFU 0630pbl Ha Teneckonax 2.5-4 M

MaNGA/SDSS-1V, 2014-2020
~10 000 ranakTuk

2"[fiber, R~2000 360-1030 nm

SAMI, AAT: 13 hexabundles (15" FOV@ 1.6 arcsec) Ha0moAHYsA B Tpex nonokewusx npy

rekcaroHaribHOW yrakoBKe BOJTOKOH
~3500 ranakTuk No3BONSAET 3HAaYUTENbHO yNnyywnts PSF

HECTOR(2023-29): 15 000 ranaktunk, R~4000 -
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SDSS MaNGA: Mapping Nearby Galaxies at APO

SDSS IV Dissects 10,000 Galaxies
In Nearby Unlverse




SDSS MaNGA: Mapping Nearby Galaxies at

>
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A face-on spiral galaxy seen by MaNGA - the red
hexagon shows the coverage of the MaNGA IFU
instrument

~10 000

ONMN3KMX ranakTuk

(AaHHbIE OOMKHbI BbITb OTKPbITHI
K KOHLy 3TOro roga)

The same spiral galaxy, now showing circles for the
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HoBenlee Bpems

TeHAeHUMS K YBEMYEHMIO NONS 3peHnst U R, He 06a3aTenibHO Ha 6osblLME TENECKonax.

TexHonornsa — XryT CBETOBOJIOKOH

LVM/SDSS-V: 360-1000 nm,
R~4000 (DESI spectrographs)
30'@35"/fiber, 4xD16 cm(!)
+10% Ho4Horo Heba
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3a4yeM Tak MHOro Bcero? PelleHue pa3sHbiX 3aaad

CnexTp. ®axTop
ANGNA30H 3anosiHeHus

HenonHbrn,
” npobnema oHa
ManeHbKkum P i
Heba

TTorepu Ha Bxope,

Pa3Hble BapuaHThl
coveTaHus
crnekTparnbHOro
OnanasoHa,
paspeLleHns un
nong 3peHus +
BbliMTaHME poHa
Heba

TTpobniema oHa
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Cnacunbo 3a BHMMaHue!

[1na nHTepecytowmnxca nctopmen 3D cnekTpoCKonuu:

1982ASSL...92..123C

AN INTEGRAL FIELD SPECTROGRAPH (IFS) FOR LARGE TELESCOPES

G. COURTES
Laboratoire d'Astronomie Spatiale du CNRS, Marseille
et Observatoire de Marseille

ABSTRACT: A combination of an array of small lenses together with fibre
optics can be used to produce a high transmission spectrograph which can
record the spectra of many image elements simultaneously. Such a design

may play an important role in ground based observations preparing for
the NASA-ESA Space Telescope programmes.
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From TIGER to WST: scientific impact of
four decades of developments in integral
field spectroscopy
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Abstract

This paper traces the 37 years of my career dedicated to the development of integral field
spectroscopy (IFS), highlighting significant milestones and advancements. This extensive
journey encompasses three generations of IFS: the initial prototype TIGER at CFHT, the first
generation including OASIS at CFHT and SAURON at WHT, the second generation with
MUSE at VLT, and the potential third generation represented by the Wide-field Spectroscopic
Telescope (WST) project. Throughout, I discuss the lessons learned at each stage and provide
my perspective on the future of IFS.
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