MeToabl MaHOPaMHOW CNEKTPOCKOMNU

Jlekumns 5.

Ckanupytowmn nitepdepometp ®abpu-lfepo. Metoabl
BM3Yyanun3auumn KyboB AaHHbIX. [lepeHacTpanBaeMbit GUIbTP.
Mpu6opbl: CIGALE, SCORPIO/IFP, TTF.
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VIHTepdepomeTp Pabpu-Ilepo

n - interference order

\BN!;: d-gap
. U - refractive index
A - wavelength
A L.
Pl \ 8 - angle of incidence

NA=2ducosb
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OCHOBHbIE€ COOTHOLUEHUS
2l
nA = 2lpcosd = =.
1+ (;)
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0 @:—ﬁsinﬁ:— L.
d n n ¥ 2
1+ (;)
f [pn NpMBAMXEHUN K LIEHTPY:

- pacTteT aAfinHa BOJIHbI
- YBENMNMYNBAETCA LLUNPUHA KOJiel,

n@ Jlerko nokasaTb, YTO YrnoBasi AMcnepcus
He 3aBucKT OT nopsgka MHTepdEpPEHLUN:

d
— = —Atg?,

Ha ogHoM Kagpe cMmellaHbl NPOCTPAHCTBEHHbIE U CNeKTpanbHble KoopAuHaTbl!
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[lepBble HabnwaeHus

Collection Ecole polytechnique

Collection Ecole polytechnique

Maurice Paul M&Aﬁhw Fabry (1867-1945)

i

Courtes[1904) - = = = = &

e
o

Fic. 12. Perot-Fabry interference rings on the I 11 regions IC
1393. The brightest rings are given by the H, radiations. The
faint ones by [V 11] 6584. One notices the enhancement of that
line along the bright ring of the absorbing cloud. Plate by S.

Pottasch.

g7z
Buisson, Fabry, & Bourget (1914). -
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OanHo4YHas nHTepdeporpaMma

+ UODI
R paguyc =>
ANWHA BOJIHbI
M306pa>|<e|-|m3 B => CKOPOCTb
3MUCCUOHHOM FTINHUM
- e

- \
KuHemaTunyecku
BblgefieHHasa obnacTtb

KapTa ny4yeBbIX CKOpOCTEHU
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Ckanupytowmn NHtepdepometp Pabpu-lepo

Line intensity

A\ 4

AN

large field of view: 5-20 arcmin

b high spectral resolution: &A= 0.2...2A
lMbesoanexkTpuyeckun NOM ET-50 small spectral range: AA=A/n=5...50 A

Queensgate Inc. (IC Optical System Inc.)
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MepBbi KY6 AaHHbIX ¢ UDIT — M51 (Tully, 1974)

R. BRENT TULLY
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1C2976: SCORPIO-2
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NI Ha SCORPIO-2: ycTaHOBKA M HAaCTpPoWnKa

ey

Hactponka — rnasom rno HeOHKe
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AnnapaTHbIM KOHTYp UHTEpMdEPOMETPA

CB060OAHBIN CEKTPANbHbIN
ANanasoH:

AN= A/n

dA - WwnpuHa npopung

n=100...1000
AN=5..50 A

Tronzmitted intensity

IFP Iinstrumental respanse

2
2

1ol | | AX v “ i
0.8} i
G'r@; 3 : :'-. i

UG

G.D PR [ S S IS TR TR SN [ T SHT S N SR S S [T SR ST ST S T

Wavelength A

CnekTpanbHoe pa3pelueHne: R= AOA=nF

F = A N/ OA - Effective Finesse (106pOTHOCTb, KOHTPACT,
3 HEKTMBHOE YNCNO MHTEPDEPUPYIOLLINX NTYUYEN)
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CnekTpasibHoe pa3pelueHne npnbopa, OCHOBAHHOIO Ha MpPUHLUMNAX
NHTEepdepeHUnn CBeTa:

R= A/OA=nN

Ob6nacTtb cBO60AHAs OT NEPEKPLITUSA MOPSAKOB:
AAN= A/n

N — NOpPsSIAOK NHTepdepeHLnn
N — 4yncno nHTepdepUpPyOLLMX NyHen

PelueTka Knaccuyeckoro crnektporpada: n=1..3, N>1000
Swene cnektporpad: n=10...50, N>1000

NHTepdepomeTp ®abpu-llepo: n=100...10000, N=10...100

Moucees, «®okarnbHbIl pedykmop bTA», 2016, nekyusi 5



dunbTpbl ANg HabnwoaeHun ¢ NPT

Filter; Le=B860 ah=_ 15 V=4580 km BeligeneHve obnactn BOKpyr 3MMCCUOHHON
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[Mpobnema HabnoaeHnn nuHun B obnactn H-anbda

HeT ngeanbHoro gounbeTtpa :(
FWHM<10-15 A: poporo, T<50%

FWHM>10-15 A: nonagatoT 6nm3kne nuHum

[Moobupaem n Tak, YTOObI XOPOLLO Pa3BECTU

cocegHue nnHum ~0.5AA

Ho MoXHO ucnonb3oBaTb 1 BO 6naro -

namepeHna cpasy n s Ha v B [NII]!
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(Moiseev 2000)
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O6paboTKka AaHHbIX: LWKana AJIMH BOSIH, )a30Basi KapTa
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st ckanupyowero uatepdepomerpa 2ul = A + Bz, rjge z-HOMeEp CHEKTPaJIbHOTO KaHaja, a A u B —
HeKOTOpbie KOHCTaHTh! (Lopaon u ap., 2000). Jlerko nosy4urs, 410

B = rage 1n; — KOJU4YeCTBO KaHaJIOB B HUKJIE€ CKAaHUPOBaAaHUWA.

N,
(1) ¢ yuerom Toro, uaro r K f u, coraacuo (5) A > B, nojy4aeMm BbIparKeHHe Jjis HOMePa KaHajla, B KOTOPOM
Ha JIAHHOM pajuyce HabJ/1101aeTcsa MHTeP(PePEeHIMOHHBIA MAKCUMY M:

n A ,
E)\‘f-zBfQT

112

z(r)

— é «— KBagpaTtn4yHoe nameHeHmne pagnyca Korey
B
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O6paboTka AaHHbIX: annapaTHbIA KOHTYP

PyHKUNA Drpun
JNTyywaga annpokcumauyms (M3 NpocTbiX yHKUMN) — npodousb JlopeHua

I T T L L " T T T T l Ll T T T I T LN T r T

f(z)

2
@

_ G | exp[~ In16 mod[z, Az]*/(5z)?]

relative intensity
o o
Y ™

: L | (1+(2)? mod[z, Az]?)""

: A | (1 + asin?(5))-1

6700
scan variable x

Figure 2.  Three cyclic functions listed in Table 1 (column 2) shown
at low finesse to emphasize their differences.

Table 1: Cyclic functions whish are periodic over Az with FWHM §z. The
(G)aussian, (L)orentzian and (A)iry functions are illustrated in Fig. 2. The
mod function is the modulo function and a = ( 24232 Note that for large a,

x bz

Bland-Hawthorn (1995) (7735=) = (). The gap scanning variable = is offset by 5° in practice.
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Ob6paboTka AaHHbLIX: annapaTHbIN KOHTYpP

B obbekTax ¢ raycCoBCKUM yLumpeHnem - Habnogaem npodpunb donrta
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Puc. 4. [1pumep npoduiisi criekrpasabHok JuHud Ha B ranakruike
Il Zw 70 no nabmopenusim ¢ IFP501 (Touku). JIunue# rnokasana
annpokcumauusi yukuued [aycca (a) u npodusem Ooiirra (b).

weHdeM (4), To HabJOAaeMbli NPOGUIL SIBJSETCS
cBepTKo# npodusei [aycca u Jlopenua, T. e. 3anaercs
¢ynkumen @oirra (Voigt):
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I3amMepeHune ancrnepcmm CKOpoCcTen rasa
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where 0% ~ 3 km/s and o7 =~ 9.1 km/s correspond to

the natural width of the emission line and its thermal
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e e e i

broadening at 10* K. respectively.
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Ky6 AaHHbIX, nony4eHHbin ¢ DI
Z=channels /=Wavelength
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MeToanka obpaboTku 3aBUCUT OT TUMNA AETEKTOopa

Cuetumnk potoHoB (IPCS=
Image Photon Counting System)

- QE = 5-20%

+ Bpems cuntbiBaHus T~0
+ HeT WyMa CYMTbIBAHUS

+ YcpeaHeHme BapuaLunn SpKoCcTu
NMHMA Heba, seeing n atMochepHOM
NpPO3pavyHOCTN MHOrOKpPaTHbIM
NMOBTOPEHNEM LIMK/I0B CKaHMPOBAHUS
(~20 c/kaHan)

- TpebyeTcs aenatb OTAENbHbIV
Npnbop, Tak Kak ang apyrnx TMnos
HabnoaeHNN NpeanoYTUTENbHEE
M3C.

Moucees, «Memodbl naHopamHoU criekmpocKkonuuy, 2017, nekyus 5

N3C-matpuua (CCD)

+ QE > 80-90%
+ NIMHENMHOCTb, AMHAMWUY. ANAMNA30H

- BpeMs cunTbiBaHWUA: AECATKM CeKyHA
- WWYM CUUTbIBAHUA 2-3 €

- OQMH LMK CKaQHMPOBAHUS,
100-300 c/kaHan

- CNIOXXHee 0bpaboTka (BbluMTaHMe
Heba, oToMeTpuUyeckast Koppekums)
- TpebyeTtcsa 6onblue niowaab s
BblYMTAHUS Heba

+ YCTaHOBKa B MHOMOPEXNUMHOM
pPeoYKTOpPE CBETOCU/bI




P. Amram et al.: Ha velocity fields and rotation curves of galaxies in clusters. IIL

CIGALE = "Cinematique des Galaxies" |

J. Boulesteix + 1984

N cuctema 3awarana no teneckonam:
3.6-mCFHT v
1.5-m ESO e 1 i
6-m BTA +KVANT(!) ’

TAURUS (Taylor & Atherthon 1980) = “ Sy
TAURUS-2 (WHT 4.2m, AAO 3.6m) .
PUMA (OAN 2.1m) Radiu ()
SCORPIO (BTA 6m)

o
[+ ]

J. BLAND AND R. B. TULLY: THE HIFI
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FIG. 1. Schematic drawing of an imaging Fabry—Perot interferometer comprising (a) interference filter, (b) focal plane, (c)
field lens, (d) collimator lens, {(e) Fabry-Perot etalon, (f) camera lens, (g) Dewar housing, (h) CCD. Rodius (Arcsac)
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GHaFaS: Galaxy Halpha Fabry-Perot Spectrometer

_ Photocathode Phosphor screen
3th-generation (IPCS), QE=23% AN 7 pas
GaAs gpoTokaToq + MUKpOKaHarbHas nrnacTuHa | i 4
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Fig. 5.— Signal to noise ratio comparison: IPCS and CCD at the WHT. The red line shows the SNR for
an [PCS, for a 3 hour exposure of 40 cycles with 48 channels, on a 4.2m telescope with a pixel size of 0.5”
assuming a trough-put of the telescope of 80%. The blue line shows the SNR of a scientific grade CCD with
a QE of 90% and a readout noise (o) of 3e™ in the same exposure conditions. The faint detection limit is

Gach + 2002
Hernandez + 2008
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GHaFaS: Galaxy Halpha Fabry-Perot Spectrometer

Superbubbles in the interstellar medium

Their detection in the interacting galaxies, the "Antennae”, was possible thanks to a new method
-BUBBLY- developed by IAC researchers and the GHaFa$ instrument installed on the William Herschel

Telescope.
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GHaFaS: Galaxy Halpha Fabry-Perot Spectrometer

- BpalueHue nons: |
“ ” Ty ] e
TpebyloTca MUHUMYM 2 ApKUX 3Be3bl ANA “AepoTaunm NGC 6912 Corrected Cube Image
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O6paboTka AaHHbIX ¢ M13C: poTOMeTpHnUeckas Koppekuus
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O6paboTka aaHHbIX ¢ [13C: BbluMTaHME POHa Heba

BbluntaHue Heba B
kaxkgom kaHane [10
npuBeAeHNs B LLKanNy
ONVH BOJH

Moiseev (2002)

PaguanbHbin npodounb
SIPKOCTU Heba —

0 50 100 150 200 250
Radius, px
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[ e 3TO MHTEepeCHO?

TexHuKa cuntaeTcs “croXxHon”, Ho obnagaeTt psaoM NPeUMyLLECTB,
B CpaBHeHUU C gpyrumm metogamm 3D CneKkTpOoCKonuu:

- bonbluoe nosne 3peHus: FOV > 1 arcmin
- BbICOKOE criekTparnbHoe paspelleHue: R>5000-10000
- JOCTATOYHO n3MepeHnn B 1-2 SMUCCUOHHbBIX NIMHUAX

=> KnHemaTuKa rasa B ranaktmkax u TYMaHHOCTAX

GHASP: An Halpha kinematic survey of 203 spiral and irregular galaxies
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O6nactu 3Be3goobpasosaHus B IC10
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Cnocobbl BU3yanusauun kyba: PV-anarpammsl
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Cnocobbl BU3yanu3aumm Kyba: nokaHasibHbl€ KapThbl

T e m e o . " Aot woner  nowm ima nr
0 0

Quadrupolar nebula M1-75
(Santander-Garcia + 2010)
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#30. V=57.1 km/s ~ #31. V=65.3 km/s ~ W32. V=73.4 km/s
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Cnocobbl BU3yanusaummn K
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Cnocobbl BU3yanusaumm Kyba: coBMELLIEHUE KapT

ApkocTb

CKopoCTb

MUSE colo’t]r-coded image of NGC 4650A
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[epeHacTpamBaembin dunbTp (tunable filter)

(a) High Order FabryPerot (b) Tunable Filter
(High Resolving Power; Small Tuning Range) (Low Resolving Power; Large Tuning Range)
Hwnskue nopsgku
% NHTepdepeHLnm
N=30-50
AN =150-300 A
OA =10-20 A
R e |
ol Central Monochromatic Region o
Maonochromatic Ring (Jacquinot Spot)
(i) Stack of Images at (i) Single Image of a (iii) Stack of Monochromatic Images
High Spectral Resolution Diffuse Source at Low Spectral Resolution

Single Spectrum Obtained
Iy by Binning Azimuthally
About the Optical Axis

Jones + 2002
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TAURUS Tunable Filter (3.9m AAT, 4.2m WHT)
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MMTF: THE MARYLAND-MAGELLAN TUNABLE FILTER
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HeMHOro ak30TUKN: aKyCTO-ONMTUYECKMUIA DUNBLTP

3 Acousto-oplical material Paratellurite
4 Type of acousto-optical interaction Noncollinear wide-angle
R %:;“'{M. Optical aperture 15 x 15mm
| .
it Angular filter aperture [
Spectral range 6300—11000 A
Pass bandwidih (FWHM) at A6365 A 12A
Fig. 1. The ray path in the AOF for linearly polarized
incident light (see the text) Range of control frequencies 67—133 MHz
Control power at A6365 A 1.7W
Efiiciency for linear polarization 80%
Input resistance in the range of control frequencies o0 ©
Spatial resolution Less than 1”
718 MOLCHANOV et al.

Fig. 6. Saturn's images at (a) A8500 and (b) AB870 A obtained with the acousto-optical imaging spectrophotometer on
September 15, 2001.

MonyaHoB n ap. 2002
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HeMHoro ak30Tuku: asonHon ®abpu-lepo
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HeMHoro ak30TuKN: ypbe-cnekTporpad

SITELLE = (Spectrometre Imageur a Transformée de Fourier pour I'Etude en Long et
en Large de raies d'Emission)
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3a4eT Mo Kypcy

[MpeseHTaunsa 5-10 cnangos, BKNOYaoLwasa:

- NPUHUMN OencTBus Nnpmbopa, OCHOBHbIE NapaMeTpbl, BbIXOAHbIE AaHHbIE
- NoOON NOSyYEHHbIN HA HEM HabntogaTeNbHbIM pe3ynbTaT (He
PaCCMOTPEHHbIN Ha NEKUUSX)

1) PMAS (Roth M. et al. 2005)

2) PMAS/PPAK (Kelz A. et al. 2006)

3) SAMI (Croom S. et al. 2012)

4) MaNGA (Bundy K. et al. 2015)

5) SINFONI (Eisenhauer F. et al. 2015)
6) VIMOS/IFU (Bonneville C. et al. 2003)
7) MUSE (Bacon R. et al. 2010)
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