MeToabl MaHOPaMHOW CNEKTPOCKOMNU

Jlekyusa 3.

[penMyLlecTBa N HEAOCTATKU CreKTporpadoB C BOSIOKOHHbIM
610KOM. ['ekcaroHasibHOe pacrionoXeHue aneMeHToB. KapThl
NapaMeTpoB MOHM30BAHHOIO rasa. Cnekrporpadbl U MNPOEKThI:
INTEGRAL, CALIFA. MHOroobbekTHast maHopaMHas
cnekTpockonus: MaNGA, SAMI
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Ky6 AaHHbIX

JIIMHHAs meib

'

X]

CnekTporpadbl
HNuTEerpanbHoro
TOJIst

Nutepdhepomerp @adbpu-Ilepo
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JINH30BbIM PacTp VS BOSTOKOHHbIN 610K

+ 100% nokpbITUE NoNs 3peHUs

+ 3KOHOMUSI HAa ONTUKE Nepebpoca
1 + MOXHO caenaTb KBagpaTHbIn spaxel
+ 6onbLoe none (Ho 3a cyer
| NeKkTparnbHOro gnanasoHa)

| | l l HeaddekTuBHOE ncnonb3oBanue 13C
- OrpaHn4YeHmne CnekTpanbHOro a-Ha

+ adbpekTnBHOE Ucnonb3oBaHme MN3C (nnoTHas
yrnakoBKa CMeKTpoB)

+ MOXXHO J1erkKo pa3BeCTU CBET Ha HECKOMbKO
cnekTtporpadoB

+ yOooOHO 3aBOAUTb CMEKTP HOYHOro Heba

+ OTKa3 OT ONTUKN YBENNYUTESEN

+ MHOroO6bLEKTHAsA CNEKTPOCKOMNUS

- NOTEPU CBETA MEXOY BONIOKHAMM
- Bce npobremMbl BONOKOHHOW ONTUKM
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“HauBHbIN" B3rnaa Ha CBETOBOAbI: “MPOBOAUT CBET Kyaa XOTUM”

Ho peanbHOCTL CIOXHee...
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HeMHOro Teopumn: YncnoBas anepTypa BOSIOKHA

= —— [TonHOEe BHYTPEHHE

Sheridoet e e OTPa)KeHWe TOrbKO B
ngle | ////\ npeagenax onpeaeneHHoro
| T yrrna K onTm4eckom ocu
fam;*‘_ / (orpaHnyeHune Ha
g core cBeTocuny)

YncnoBas anepTtypa = CMHyC MakKCMMalibHOIro BXoA4HOrIo yrna.

it . 1 5 ¥ z
NA =ginl = — \/ﬂ.fE —n2,
no '

UTO naeT Onga cBETOCUIbI:

LA IO —1\/1 P
D) 298 "m T o\ NAaz2 T " T aNA

[Mpn NA=0.22 nonyyaem orpaHM4eHe Ha MakCUMarbHY0 BXOAHYHO cBeTocuny F/2.3,
YTO BbINOMHMMO. HO npobriema ¢ BbIXOAHOW CcBETOCUNON!
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[derpagaumsa dokanbHOro OTHOLEHMS

Focal Ratio Degradation (FRD)

T FiAQ Input

\ FI2.3 (MA) 83%

\ ,..r-"','-’
1 < Fii 80%

FHO EO%

» L Figure 10. Loss of efficiency by FED
Frd F2g

Figure g. Origin of the FRD in optical fibres
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BnugaHue nsrmba Ha FRD

Absolute flux (%)

Absolute flux (%)
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a0
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90 ;
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60
50 -

40

Polymicro STU 200um 10m FREE

F/output

Polymicro STU 200um 10m Bend R15mm

F/out

N3rnbebl, paccedaHue Ha
HeoaHOPOAHOCTAX cpeabl,
neopmaunm KpyveHus — Bce
NpuBOAUT K Aerpagaunm BbIXOQHOIro
dooKasibHOro oTHoLLeHus!

OTHOCKTENbHasA Aerpagaumns
curbHee ANg MeHee CBEeTOCUIbHbIX
BXO/JHbIX MYyYKOB.

B cpaBHeHUM C knaccnyecmm
crnekTporpadom, 6onee xectkune
TpeboBaHWNA Ha cBeTOCUIy
KonnumaTopa u Kamepbl
cnekTporpada (CnoxHee n Oopoxe)
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https://spectroscopy.wordpress.com/

nOTepVI Ha NMponyckaHme BOJIOKHA
PeanbHbi npumep ¢ IFS VIRUS (Murphy +08)

Transmission WITHOUT Coverplates (Mean) Transmission WITH Coverplates (Mean)
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Hanbonee KpUTUYHO B CMHEN YaCTu CrekTpa.
EcTb elle n ppeHeneBckme Nnotepun Ha Topuax (MOXHO yopaTb NPOCBETIIEHNEM)
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[lmameTp BOJIOKHA

OcHoBHagd obnactb npumMeHeHuns - HEactpoHomus
TununyHble pasmepsbl: 120-250 ym

=> Ha bTA ato 1-2" B pokanbHOM NNOCKOCTN, MOXHO
paboTtaTb 6€3 yBenmunTens. = -

Ho TOT e anameTp okasblBaeTCs KpUTUYHbIM, KOrga
cTapaemcsi 3anofHUTb LWerb NIOTHEE: = s
[docTtaTo4yHo, 4TOBObLI N306paxeHne BONOKHa B WWenm | =
npoeunpoBanocb gnameTpom 4-5 px (*13.5)=54-68 um |
4YTO TPeDbyeT XOpOoLUEN LUNPOKOLLENBHOCTU B
cnekTporpada (cM. llekums 2 “dokarnbHblii peaykTop) |
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[Ilpobnema dakTopa 3arnosIHeHUs1 BXOAHOro MnoJsis

Tak kak Hanuumne o60NoYKN — NPUHUMNNANbLHO, TO APdeKTUBHEE
ynakoBaTb BOJIOKHA B XryTe rekcaroHanbHo (“coTbl”)

(IFU MaNGA)
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TexHonorns Mmenkmnx cmewenmmn (dithering)

Cbemka B Tpex NOJIOXKEHUAX MPpU rekcaroHanbHOW YyrNakoBKe BOJSIOKOH MO3BONSAET
3HAYUTENbHO YNy4LWNTb NOCTpoeHHoe PSF B ntoroBom kybe

0000000000000

(Kelz +: VIRUS-IFU)
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NIHTepecHoe pelleHue - “criiaB/ieHHble CBETOBOAbI”
HEXABUNDLES (Bland-Hawthorn et al. 2011).

Strongly-fused (Bryant+11) Lightly-fused (Bryant+14)
Filling factor >90% Filling factor <87%

Figure 1. An image of the 61-core fully-fused hexabundle taken

with non-uniform illumination to show the shape and position of Figure 1. Ons of the 61-core lightly-fused hexabundles. The

the cores. Cores 1— 16, 17— 31, 32 — 46 and 47 — 61 were grouped E fi : N

WG TING S Sy G i 0 e interstitial holes are filled with soft, low refractive index glue.
& P & P i The cores are 105pum in diameter and 115pm with cladding.

100pm in diameter. The cores are distorted from circular in order
to increase the fill-fraction.
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HabntoaeHus co cMelleHmneM B 3X NOSTOXEHUSX

[N/ Hex

Dithered data
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Figure 4. Spatial maps of the emission line ratios derived from the pointed
data. Blank spaxels correspond to spectra where the 5/N in the emission lines
in question was not high enough to obtain a good fit. These maps are used to

—_———— TR I_ TR ___ T D WL _ M1 ITTO a2 _fC_ 1 . __ _TNiI_ ___3_1

Fogarty + 12
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Figure 5. Spatial maps of the emission line ratios derived from the dithered

data. Again, the blank spaxels are those without spatial coverage or sufficient
5/N to fit the necessary lines. These are used to construct the IDDs in Figure 8.
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INTEGRAL on 4.2-m WHT

Arribas et al. 1998

.....

.
v
v o .

. v
g
* o % * .

" 3fiber bundles:
IR 0., 200 pr SB1 | 7.80x6.40 0.45
- SB2 16.0x12.3 0.90
SB3 33.6x29.4 2.70
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INTEGRAL: Einstein Cross
Mediavilla et al. (1998)

Cuctema 00paboTkn n BU3yanusaumm ocHoBaHa Ha rekcaroHanbHOM PacnonoXXeHUmn
CMEKTPOB:

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

QS0 2237+0305

i
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EyY
Aé (arcsec)

113 e 105w 109 ol
P 107 m 105 ki 116
114 Moo 103 kM 57 e
ot b Wkl ’ —1 +
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g
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KapTupoBaHMe B reKCOroHasibHbIX KoopanHaTax. I

INTEGRAL: Arp 299 (Garcia-Marin+2006)

HST/WFPC2 FB14W Continuum A8480 Continuum 34430

5 g KapTbl pucyem

KOHTYpamMmu
(3anNONHEHHbIMM UK
HeT), onupasicb Ha
OPUrMHAanNbLHYI CETKY.

Ad(arcsec)

CpaBHeHne pasHbIX
KapT — TOXE 9TUM
METOLOM.

Adlarcsec)

[01]x6300
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KapTupoBaHue ynbtpasapkmx UK-ranaktuk

HST F160W CONT. Halpha VELOCITY DISP. VELOCITY FIELD
IRAS 14348- 1447 e e e

B L
0
-5

—300
IRAS 12112+0905

Bl -.__III ) "y i - : . \ b : - 4 : 'I"'\" \ - "--.___1. e
5 e —— - gy . rmppeteprrry 500

160

Colina, Arribas, Monreal 2005
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Arribas & Collina (2002)

Ad (arcsec)

Ad (arcsec)

IRAS 15206+3342: starburst in merger

WFPC2 Fa14W

4 2 o -z
Ao (arcsec)

—4

(arcsec)

Ad

AS (arcsec)

U~
Velocity Field
e e I )

]

Ad (arcsec)

Velocity Dispersion (o)

4 2 0 -2 -4
- Aq. largsec)

10

-5

A bent tidal tail of about 15-20 kpc in
projected length connects the inner arc-
shaped chain of star-forming knots with a
remnant stellar system located at about 20
kpc from the nucleus. The gas in the tidal tail
is flowing inward the inner disk.
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MIOHM30BaHHbIW ra3 B rasakTukax

OnpepneneHne puanyecknx napameTpoB

MOHN30BAHHOIO Na3a Nno OTHOLWEHUIO

NMOTOKOB B JIMHUAX C Pa3HbIMA YCNOBUAMU

BO36Yy>XAeHnS

l i
F NGC 4485
8  Sm/Im

- [Olll]

|

h
—r 1 .

Kennicutt, 1992

| Ha+[NII]

i HB ]
f M
L pe e — N N

[ 1 J SEEEE S PRSP ! T . el
4000 4500 6000 6800 6000 6500

OnekTpoHHas Temnepartypa:
Te: [OlI] (A4959+A5007)/A\4363
[O 11] (\3727+3729)/(A\7320+7330)

ONEKTPOHHasA NNOTHOCTb:
n:[SH] A6717/A6731

Obwunue TaxenbiX 31eMeHTOB Z:
(A3727+3729)/H3, [NII]A6583/Ha...

CcTOYHUKHN MOHN3aLUNUN I a3a.
[NII]A6583/Ha
[SI]\6717,6731/Ha

[O [1]A5007/H

Mex3Be3aHoe nornoLeHune:
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LOG ([OlNI]/HB)

BPT=(Baldwin, Phillips & Terlevich 1981) anarpammsi

Kewley+06

|

Seyfert

LINER |

LOG ([NII}/Ho)

Seagull-diagramm :)

2.0 1.5 =1.0 0.5 00 05

10 -05 00 05
LOG ([SH]/Hc)

20 -1.5 -1.0 -05 0.0
LOG ([Ol}/Hc)
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To e, HO ¢ MoAeNsaAMN yaapHOW MOHU3AL MM

Shock frac.
0%
20%
40%
— 80%
— 80%
\ — 100%
1

. ] I I 1 I I I
—1.0 —0.5 0.0 0.5 —1.0 —0.5 0.0 0.5 —2.0 —20 =15 =190
log([NII}/Ha) log([SI)/Ha) log([OI)/Hc)

log([OIIl]/H3)

)3

T.e. KapTa OTHOLLUEHUN NINMHUIN MO3BOSAET onpeaeniTb TUM UCTOYHMKA MOHU3aLUmn
rasa B pasHbix obnacTtsax Habnogaemoro nong:
* 3Be34000pa3oBaHue

* yaapHble BOJSHbI
* Y®-KOHTUHYYM OT aKTUBHOIO ranakTn4eckoro sapa
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KapTbl o6nacTen ¢ pa3sHbiM BO36y>kaeHnem

A. Smirnova and A. Moiseev

Ad, arcsec

log([OIIAS007 /HB)
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Figure 8. Map of the [Om]A5007/HfB (a) and [Su]A6731/6717 (b) line
ratios. The [O1m]A5007 isophotes are overlapped. In the case of sulphur
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Calar Alto Legacy Integral Field spectroscopy Area survey

> CALIFA:
A PMAS/PPAK 3.5 m Calar Alto
331 spaxels (2.7 arcsec)
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PPAK — Mo3auka cnektpoB B ranaktmke NGC 628
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Fluy

CALIFA: pekoMnosuumsa CnekTpoB

SSP (single stellar population):
- KNHemaTuKa 3Be3[ (velocity, o)
- Bo3dpacT (T), meTannuyHocTtb (Z)

.~\

20

10
=

. [10 3BMNCCUOHHBLIM NIMHUAM:

- th'dmwﬂg Te, [O/H], Tvn noHn3aumm

L | 1 L L 1 1 L 1 L L 1 L L
4000 4500 S000 2500 G000 Gal0

Wavelength (A)

CneKTpbl CONPOBOXAAOTCA “cnekTpamu owmnboK” - BaXKHO A9 OLEHOK OLLIMBOK
MOZENbHbIX NapaMmeTpoB

HDU Extension name Format Content

0 Primary 32-bit float  flux density in units of 10 ¢ ergs™ cm™2 A~
1 ERROR 32-bit float 1o error on the flux density

2 ERRWEIGHT  32-bit float error weighting factor

3 BADPIX 8-bit integer bad pixel flags (1 = bad, 0 = good)
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CALIFA: paHHble ansg 600 ranaktuk B cBO6OAHOM A0OCTYre

Bkntoyaa copt ons
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Kinematics and morphology

Ellipse Spiral Late Spira |rreg|ar

I

“ARP220

S e T - T

AYKALI " GALIEA Survey

Falcon-Barrost

|
|
|
|
|
I
I et al., subm.
|

sy
th
(=]

Velocity

1
-
0
L=

B
=]
=]

Vel. dispersion

L]
(=]




AIP

image

Vstars

Vgas

k

lonised gas

Merger stages

r—band

Stars

&S (arcsec)

A6 (arcsec)

S
(=]

|
j-9
(=]

o

Barreras-Ballesteros et al. (201 5)__4

Moucees, «MemodbiI naHopamHoU criekmpockonuuy, 2017, nekyusi 3

" kmfs i "m0 " kmfs i km/s 3 kmis ]
-250 [T 250} —300 [N 300} -250 I 250} ~90 [N 90 ~200 [N 200
L]
&} 3 3 ]
" km/s i Thmgs L " km/s i km/s 3 km/s ]
—3zo0 [N W] 320 —300 [N ] 300 —300 [N ] 300 —120 [N 120 —250 [N ] 250
o .y ] AT
J 3 - b
—40 0 40 —40 0 40 —40 o] 40 —40 o] 40 —40 4] 40
Ao (arcsec) Ax  (arcsec) Az (arcsec) Ao (arcsec) bo (arcsec)




A DEC (arcsec)

log([O III]A5007/H/3)

UGC 100043: ranaktM4ecknn BeTep

1.0}

- T
30| log(INIII/Ho) | 114 0.45
20 . > 4 N {®0.30
5 10} id ' - J[Ho0.15
8 . : O W
Eooln | o 1[H0-00
w’
0 ~-0.15
A _10} 1
4 - —-0.30
20k
0 —0.45
=) _ 188 —0.60
30 20 10 0 —10 =20 -30 30 20 10 0 —10 —20 —30
A RA (arcsec) A RA (arcsec)
Seyfert . LINER 1 Seyfert_,""L-INER T Seylers ,-"’VUNER 1| 4.0 &
3.5 <
1l 43.0

-1.0

L
0.0
log([N II]/Ha)

-0.8

1 | 1 1 1 1 | 1
—-06 -04 -0.2 00 02 0420 -15 -1.0 -05 0.0
log([S 11]/Ha) log([0 11A6300/Ha)

Moucees, «MemooObl MaHopaMHOU CrieKmpocKonuu», 2U17, nekyus 3



MaNGA: Mapping Nearby Galaxies at APO > 5.1 APO

SDSS-IV Dissects 10,000 Galaxies
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SDSS: N306paxkeHuns — apencdoBoe CKaHMPOBAHME

SDSS CAMERA
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CnekTpbl — BO/IOKOHHAs Macka

1000 cBeTOBOMOKOH 3a paa!
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MaNGA: IFUs

b Sl LU T 17 IFUs in the field, 19 to 127 fibers (12" to 32”)

el 2014 - Sorine 2020 2” fibers, full coverage via spa7al 3--- point dithering
O ~ 1400 fibers, R~2000 3600-- 10300AA
17 IFUs per 7 deg” plate

¥ Wavelength: 360-1000 nm, resolution R~2000

¥ Dark-time observations

¥ 10,000 galaxies across ~2700 deg”, redshift z~0.0:
¥ roughly 3-hour dithered exposures

¥ Spatial sampling of 1-2 kpc

v Per-fiber S/N=4-8 (per angstrom) at 1.5 Re
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MaNGA: nepBble pe3ynbTaThl
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SAMI: Sydney-AAO Multi-object Integral-field spectrograph
SAMI Galaxy Survey: 3400 galaxies, 3.9-m telescope AAO

13 hexabundles (15 “ FOV: 61 fibers x 1.6 arcsec)
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SAMI galaxy survey
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[danbHenwmne nepcnekTusbl: Hector

Hector-l Hector-2 Hector-3dF
Number of 13 21 50 ~90
hexabundles
Field diameter 1 2 7. 3
(degrees)
Coverage 15" 15-30” 15-30” (2R, on 15-30” (2R, on
diameter on 90% of galaxies) 90% of galaxies)
each galaxy
Survey size by 13,800 20,600 50,000 80,000
2027
Cost S0 S3M <S15M S27M
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[be3oanekTpunyeckmmn pobot starbugs

Type-1

10 mm
]

Inner tube

Central aperture
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