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Gemini instruments

Gemini North Instruments

Gemini South Instruments

VISIBLE

NEAR-IR

MID-IR

OTHER FACILITIES

VISIBLE

NEAR-IR

MID-IR

OTHER FACILITIES

Facility Instruments

Facility Instruments

GMOS (multi-object, long-
slit and IFU spectrograph
and imager)

Instrument Fact Sheet

NIRI (1-5pm imager)
Instrument Fact Sheet

GCAL (facility calibration
unit)

GMOS (multi-object, long-
slit and IFU spectrograph
and imager)

Instrument Fact Sheet

GCAL (facility calibration
unit)

NIFS (1.0-2.5pm integral
field spectrograph)
Instrument Fact Sheet

ALTAIR (facility
natural/laser guide star AO
system)

GNIRS (1-5pm long-slit and
0.9-2.5pm cross-dispersed

spectrograph; formerly at

Gemini South) Instrument
Fact Sheet

GSAOI (high-resolution
imager for use with Multi-
Conjugate Adaptive Optics
system "GeMS") Instrument
Fact Sheet

GeMS (Multi-conjugate
adaptive optics system)

Visiting Instruments

GPI (adaptive-optics
imaging
polarimeter/integral-field
spectrometer) Instrument
Fact Sheet

GRACES (0.4-1.0pm high
resolution spectrograph)

FLAMINGOS-2 (long-slit
spectrograph and imager)
Instrument Fact Sheet

'Alopeke (diffraction-
limited optical imager)

Visiting Instruments

POLISH2 (optical
polarimeter)

DSSI (diffraction-limited
optical imager)

Phoenix (high-resolution
spectrograph)

vip@gemini.edu

Expected to be available in 2019A. For more info on these or other Visiting Instruments, contact gemini-

Expected to be available in 2019A. For more info on these or other Visiting Instruments, contact gemini-

vip@gemini.edu




Which is brighter?

« Same source with different aperture
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Which is brighter?

« Same line with different bandwidth

AR




Emission line source

Continuum : one can get more flux when increasing
basket.

Line : same flux

Line signal gets relatively weaker as bandwidth increases
and vice versa

Spectroscopy




Finding line-emitting source in narrow
band image

. Kepler's SNR

[Fe ll]-band




UWIFE survey

Lee, J.-J. et al. 2014, MNRAS, 443, 2650
[Fe Il] imaging survey of the Milky Way
(gems0.kasi.re.kr/uwife)
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Example spectrum of shocked gas & filter response




[Fe Il] mini-survey of nearby galaxies

Secondary product of UWIFE project
Natural track : MW -> nearby galaxies
Usage of time blocks when the MW has nol/little visibility

Not always in best condition
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Visibility of MW at Mauna Kea on one scheduled night




Target galaxies

[Fe Il] & H imaging : mostly 4 x 15 min. exposure

Name

Distance Type

M83
M101
M51pair
NGC4214

M33
M74
NGC247

37
03
29
15

33
36
47

04
55
48
39

37
00
38

7 SBc
Sc
Sc
I

Sc
Sc
SsD

Mm82

M83

M101

M51
NGC4214

M33
M74
NGC247

1

7/6/2012
6/24/2012
6/25/2012
7/13/2012

6/20/2012
6/20/2012
6/25/2012

2

7/7/2012
7/9/2012
7/6/2012

6/21/2012
6/21/2012
7/6/2012

3

7/7/2012
7/10/2012
7/7/2012

6/22/2012
6/22/2012
7/6/12012

-

7/9/2012

7/12/2012 6/26/2012

6/23/2012
7/13/2012

6/22/2012

7/7/2012 6/20/2012
7/7/2012 7/6/2012




Observed region of M33

Central 13’ region

DSS 1°image
& UKIRT 13’ FoV




Extragalactic

M33

[Fe ll]- H
x10 bandwidth, x1/10 exposure
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tar-subtracted [Fe Il] ([Fe Il]-H), [Fe lI]-H:H:Ha (R:G:B), Ha,
5 11], Spitzer 8 um, and Herschel 160 um images
SNR G98-28 and giant H Il region NGC 595 in M33.




Detected [Fe Il] SNRs

Positions of 6 [Fe Il]] SNRs

(01:33:29.0, +30:42:17), (01:33:31.2, +30:33:33)
(01:33:35.9, +30:36:28), (01:33:54.7, +30:45:19)
(01:33:54.8, +30:33:10), (01:34:10.7, +30:42:24)

Basic data from Table 3 of Long et al. 2010

Name Other* R.A. Decl. Dia. Morph. Env. Radio™ Sur. BrightLa Lyg [Nn]:Hae [Sul:Ha [Su]-rat. Spec. Ref.
(J2000) (J2000) (pc) (ergs™)
L10-036 G98-28  01:33:29.05 +30:42:17.0 18 A 1 c 5.0e—15 6.5e+36 0.59 1.13 1.11 S93
L10-039 G98-31 01:33:31.25 +30:33:334 13 A 1 c 1.5e—14 9.6e+36 0.86 0.95 0.78 MMT-BCS
L10-045 G98-35 01:33:3590 +30:36:27.4 30 4 2 c 5.8e—15 2.0e+37 0.57 0.82 1.10 MMT-BCS
L10-070 G98-54 01:33:54.51 +30:45:18.7 21 B 3 c 2.2e—15 3.7e+36 0.47 0.83 1.41 G98
L10-071 G98-55 01:33:5491 +30:33:11.0 20 A 2 c 5.0e—15 8.1e+36 0.48 0.83 1.12 S93
L10-096 G98-73  01:34:10.70 +30:42:240 18 A 1 c 3.7e—15 5.0e+36 0.59| 1.25 1.15 S93
A: well defined (A’: small, bright), B: partial shell, C: poorly defi




How bright?

[Fe Il]-bright Galactic SNRs (G11.2-0.3, RCW103) & N49 in
LMC

Luminosity (Lsun)




Comparison with prev. obs.

Scattered ...

Difference in emitting mechanism?
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H2 image

Integration time (1/4 of [Fe Il] image)







page setup

Cnar e Rl B sl Peak: 6e-5
erg/s/cm2/sr

in erg /s /cm2 /sr

red circle: 10”
[Fell]-H (-1 ~2e-4),
K (-1.5 ~ 3e-5)
[Fell]-H (-2 ~ 4e-5), H
K (-3 ~ 6e-5)




Gemini/GNIRS spectroscopy

JHK band

R~ 1700
Band 3 (again)
Blind offset




Observing reference

« Nearby H=16 mag star

EE O aa
Plot Image Librarles
|"# " | Target Environment
Use this component to enter the base position and wave front sensor targets forthis observation,
Type Tag Name RA Dec otst B a v uc
- M33 51 01:33:28.998 30:42:16.28

[ ] 604004086 D1 0:47:03.56 6,64 11.868 11,52 11.199 11,223
User (1) refarance 01:33:20,3 0:42:18.03 D.08
32 Umm grating SXD 0.30 ar
fmm grating S¥D 0.30 arc

Slit and ref. star positions on [Fe Il] image. Invisible on H image.




Tried in (Infrared) bright sky

Just after twilight : first fits file at UT 04:44

150s x4

llL,_

T [P ] R

2pectroscopy of 2100ng line emating SNRS in M33

COMPLETING PHASE &
* | PARALLACTIC A

*  Phase 8 filling - Overfilled

*Eind gchm

[ | GNIRS Spactroscopy 0.15'/ps 32 Umm grating SXD 0.30 arcsec wa:

1] GNIF
#igh priceity target
" | BUND OFFSET ACQL

Obsening Log
Soquence

roscopy 0.157pix 32 imm grating SXD 0.J0 arcaec wir
findng chan attached
SMON

* standard Al

| Obs: Seianca toegat

GNIRS

Obsening Condtions

N Torget: M33.51
8 obsening Log
X Sequence

£ GRS Sequence

® | ALG
%I 146] Obs: *Afer’

7] O3y

or* stondard A0
tandard AD spectrum
ma pinhols chservations

bs: “Before”
11] GNIRS Spectroscopy 0.157/px 32 limm grating SXO 0.3
1] GNIRS Spectrosco
- [L] GNIRS Spectrosc

standard AL specteum
sresoc wa
0.1%"/pix 32 Uimm grating SXD 0 oc wa
0.157pa 32 lfmen grating SXD 0.30 arcsac wal

- (1] GNIRS Spectroscopy 0.15%pex 32 Umm grating SXD 0.30 arcsec war

- M3 )b Lo
W M33.51 Longsik (Fell]

+sie [Fell) observation 0.057p 111

i grating 0.10 arcsec wavel

observation 0.05%po 111 bmm grating 0.10 arcsec wavel

Base Sequence Component
This component contains the sequence of operations that generates the observation science data.
Tale |Sequs
Sequence | Timedne | ITC imaging | ITC Spectroscopy
Data
Labal
GN201689 8444501 Sclence
GN-20168:0:84.44:002  Science
Sclence
Sclence -

Guide cal cal cal

s Weh PRS2 | Coadds | Difuser

1GN-20X

i

i

GECECRARALE!

S8BEE8ERERR

L
T

TR

il

il

Exposure Tima

uonesnbyuoy 20815
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Font. File  View

T / file does confors to FITS standard Elevation Piot | Obsanation Chant
16 / nusber of bits per data pirel
0 7 nusber of data axes
T / FITS dateset may contain extemyions
"" (Flexible Image Yllrunol\ Systes) format is defined in 'A
'WX“ voluze 359; bibcode: 200INA. .37
7 In: lrml used o acquire data
nmln 2
YoRWCr !

Tablas
Mauna Ke,

/ Object Name
/ Observation type
raceCal ! / Observa class
m nlsﬂ Q-84 / Geaini Science Program 10
84-122'  / Geaini Qbservation 10
a«)ﬂsﬂou 122-601" / DHS Data Label
5. Yang, H. Lee, L.Fuhmman' / Gomini Gbserve
*Genini -North' ¢ Name of teloscope i(-‘uu North]Geaini«
“Genini North’ # Gesini-North
. ¢ Target Parallax
./ Target Heliocentric Radial Velecity
. 7 Target Coordinate
Equinax of commm systea
n.nung

|GN20168:0

12% Twilght: 04:34

satude (degraes)
BgsE8 8y
Evening

5

SAs

I.\rvu Right Asu-men

Target Declination

Corrent l\euuon

Current Azisu
7 Cass Rotator mmm Agle at start
7 Telescope hour atgle
/ Local tise at shrl el cbservaticn

racking co-ordina
Differantial :mm\g rate Dec
Differential tracking refereace spoch
Differential tracking rate RA
/ Target coordinate systea
7 Target Proper Motion in Declinatico

1600
Time (UT)

o0 caoo

® Mauna Kea ! Cerro Paclv Alttude . Parallactic Angle

;

8. /
57783.192313 /
8.

/
1 /
‘78 percentile’ /
9. percentile’ 3
85 percentile’ / Raw Water vwwr/lrm.oarmy
;i 7 Raw Background
/ PI Requircsents Met
/ Geming Quality Assessment
/ Carousel Mode
vr.w.w. TIME

/ ruuuon of M2 baff
/ Position of M2 (m(u\ ho\! baffle
/ 8 t t

1260

Eiv. Consiraints

Night of 2010 Dec 8 — 2010 Dec 9
= GN-20168.Q.8444

Mdming 12¢ Twight: 1554
Sunrise: 16:3%

oo

Timing Wind.. '@ UT _ Sidereal Time
|

1
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Raw spectra

Source & telluric

! I |

']

—_—
pom——
—
T —
—
je——
—
o
—_—

L T

T

By
I

I

BRI
M

T




Reduced spectra




Extracted spectra

He | 1.083 —m z
—=

[Fe ] 1.257 —
[Fe II] 1.321 —
[Fe II] 1.745

;%

1.6
Wavelength (um)




Ejecta? Swept-up?

. Radial velocity
« R~1700, AVr~200 km/s
. Less likely ejecta

o Luminosity

« Afew hundreds Lsun




Not a simple environment

« Atomic line ([Fe I])

« Shocked compressed gas
« (Gas density ~ 102 -10° cm3

« Preshock density n> 10 cm™

* Molecular line (H2)

« Molecule formation behind shock front or Interaction
with molecular cloud

* Preshock density > 103 cm™




Radiative shock model

* Mappings Il
* n=1cm-3, solar abundance

10.00(
5.000(
4.000(
3.226+
2.000(
1.000(
0.5000(
0.0001000(

10(

9!
9
8!
8(
7l

Hel 10830.000 10833.000 / Fell 16440.000

7
6!
6(
D:
5(
4!
4
3
3(
2!
2

1 1 1
1.4 1.6 1.8 2.0
Hel 10830.000 10833.000 / HI 21655.000




Lesson today

SNR in M33 is detectable

—~ Only exposure of 150 s x 4

- Bright sky

Emission line source needs blind offset

- Even though short exposure target

If extended, positional tolerance can be large

- Blind offset but no precise accuracy
Bright, extended targets in MW

-~ Candidate for band 4




