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¢ SOAR (SOuthern Observato for Astrophysical Research)
Telescope is a 4.1 m dialnel8L alt-az optical telescope constructed
by a consortium of the / 7:’5 istry of Science, the ational
Optical Observaton of North Carolina and ichigan

e, and was designed to work

from the atmospher \‘\ O bf e 2320 nm) to the near

0.22 arcseconds), fast
Tuphh Anstri j nted ready for use.
Its primary mirror iszoriVy IERICK RGNS SHFPprted by 120
eletro-mechanical actlfatorsiaiset 101dts oPptimum shape. The
+ . tertiary mirror will partlally corrett tﬁe atmosphenc turbulence bv.@-
, “tlp*tlltmg at 50 Rzl ¢ : ,

infrared, to have scliEmraG g ality
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E2Vv CCD
mini-mosaic
2 X
4096x2048
UH/LL CccCcD |
mini-mosaic 0.32-0.85
2 X

4096x2048

Mug

HgCdTe

Multislit VP H UH/LL CCD
50x2.5 gratings mini-mosaic
arcmin




2985, Dy UNC. Its site
preparatlon started ln Sep ember 1998,

Jan 1999rth§:_" 2
‘February:20 H". ‘
Apnl 2004 e




Intensity
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= M1 figure can be optimized to produce seeing
~ limited images of a given object

— M1 actuators work well and have enough range to
correct the measured aberrations anywhere on the sky

— Residual wave front errors after optimization ~ 0.1 um
RMS




Design incorporates 6 passive lateral

_arry an increasing fraction of M1 weight
as telescope moves off zenith

ecognized as an area of technical

PRIMARY MIRROR ASSEMBLY
SOAR/AOS




| mlgld Links Over Constrain the System

- = Forces due to Asymmetric distortions of the cell
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afte _

allation of baffle on M3 315'?—May
sh tertiary and tape secondary 6t Jun
Vash primary 8% Jun

= ainstallatlon of external baffle on SOI 6t Jul
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NGC 6266 1200+1800s SOAR
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Extinction and color termé still to be determined




but image metion.
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Comet Tempel
5m, non-sidereal track
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° Galaxy dlstnbutlon |n medlum/hlgh 2

~ clusters
® 2h total UBVRI |mag|ng

= o Failed due to seeing >'1", mount =
L oscﬂlatlon,.msufﬁaent flat correction,
backgrasind gradient and arcs, and
fnngmglon I band |
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Scattered light:
still needs M1 baffle
and internal SOI stops
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Baldwin’s MSU — Giant HII region
aniel Reichart’s UNC - ToO: GRB

‘. Dottori’s Brazil Soi5 — Double Nuclei
~Galaxies
® M. Maia’s Brazil Soi9 — Bright Galaxies

e B. Castanheira’s Brazil Soi3 — Variable WDs
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tical'and Near-Infrared imaging of Disk Galaxiewith™

- -

Double Nucleus
- Horacio Alberto Dottori (UFRGS- Brasil)
érmén Gimeno (OAC,UNC, Cordoba, Argentina)
Irapuan Roc1rigues (IF-UFRGS)

-

Rubén Diaz (OAC,UNC, Coérdoba, Argentina)
Gustavo Carranza (OAC,UNC, Cordoba, Argentina)

~ The main objectives of the program are to obtainetfuminosities, colors and detailed information alothe morphological

structure af the nuclei (such as size, mutual segigon) as well as of the host galaxies. These g&da are from a sample under
investigation (Gimeno et al. 2004a) in order to dehine interaction signatures, stellar populationsjorphology and structure.
Optical and Near-Infrared images will allow to stydsuch morphological details of the nuclei pair agell as those of the host
galaxy with SOAR superb spatial resolution. Surfaphotometry will help to determine stellar populatis and constraints to the
M/L ratio (e.g. Bell & de Jong, 2001) of the nucleThese new results will together with our kinen@abnes (Gimeno et al 2004b,

2005) allow us to build dynamical models of thegstems.




Optical and*Near-Infrared imaging of Disk Galaxies
puble Nucleus —
10 Alberto Dottori (UFRGS- Brasﬂ)
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NGC 3663 : 9

ESO 381-1G23 . -

MCG -4-31-031

MCG -05-32-062

MCG -3-35-014

ESO 384-G57

Fairall 58
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/'and resolution of the images is«goocheTtwo best
‘are shown here: Fairall 58 (B) and ESO 38245(V)




Inary quantitative results in the B-band

n the analysis of Fairall 58 - B frame:

rightness: 21.9 Bmag

_____-'c surface brightness: 24.8 Bmag/sqr”.

= PSF mean FWHM: 1".1




“‘
symmetric stellar images: in the.majority tfe frames,

Images are elongated




s

Jite serious, and most notably the I;@nw&mple these are

These frames are practically useless for surfacefmmetry
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ght: in some frames, due to the preserf a nearbx_lg,nght Star, a;s_[g;,.

- - D
-—

#ﬂ?ﬂ-‘f {'K .;\r‘:\; I

Left: B- image with scattered light. Right: I-imagevith scattered light + fringes

(brightness comparable to or greater than that betgalaxy disk)
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SQAR Image . < . - uid Isarcmin = 1.8 pc &
Str — Blue: continuum _ .
Green;, [O 11[] 5007

of the Red: Ha
lonization Fre
in-=.
NGC 3603,

PI: Jack Baldwin
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NGC 36

=% Larges star-formmg region in our Galaxy.

i—

_.p--I-
.-.

_,__..::= arby prototype of distant Giant Extragalactic H II Regions.
-_-4 Li ne-emlttmg gas is illuminated edge of dense molecular cloud.

General Ouestions
® What are the details of star-gas interaction?

® Do the emission lines come from:
— a well-stratified Photo-Dissociation Region? Champagne flow?
— or maybe a messy mix of dense neutral clumps embedded in highly ionized gas?

e Affects interpretation of distant GEHRs.
SOAR has good FOV and spatial scale for a detailed study.




Pilot study:

At r_‘ pt to map 3D structure of ionization
ﬁm: ‘method applied to Orion Nebula by Wen o4 4 ;’g?:;age
—— & O%Dell, 1995, Ap] 438, 784 .
¢ Need gas density from [S II] 6717/6731 ratio,
+ Ha surface brightness.

e (Calibrate with HST Ha image of central region,
and [S II] line ratios = ,
from published b e e
slit spectroscopy. \, P

5 _g ~, Y. 0.2pC ..’ L~

So far: unable to remove B
scattered light =
to required accuracy. T ngular Bstance (sroehc)




- -

R Image GY) - SOAR Light Curve

Nysewander et al. 2005, in prep.




i = e

UBVR_ ZJHK ( SFD of the afterglow

of GRB 050408 scaled to 12.25 hours
after the burst and best-fit WIND-
BLUE (solid curves), ISM-BLUE

B (dashed curves), and ISM/WIND-
=2 RED (dotted curves) models. Data
~ 10F soar Ell are from FUN GRB Collaboration

q j [ ARC Bl telescopes SOAR, ARC, and

- x | PROMPT : | PROMPT, and from Swift's UVOT.

B - UVOT We plot each fit twice, once with

- l_') I —— source-frame extinction turned off.
= e LR We find that source-frame A, = 0.7,

| L e 1SM/WIND-RED A8 0.5, and 0.4 mag, respectively.

—

C Existing Swift XRT data will help
14 142 144 146 148 15 EECISUIAC[SIE R oISIVVEISTaR1alSI{CRglo]o[SlE5F

log v [Hz]

Nysewander et al. 2005, in prep.



e 13fev05 - E3 region - Z.P. (B) = 25.332 +/-0.4 Sky (B) = 137 e/s.as2 = 1.7 adu/pix
¢ Internal LEDs shut
pr0S - stars E5 e E6 - Z.P. (B) = 25.319 +/- 0.8 - Sky (B) = 126 e/s.as2 = 20.8 mag/as2
e E6 - Z.P. (V) = 25.080 +/- 0.01 - Sky (V) =244 e/s.as2 =19.866 mag/as2

- 6 - Z.P. (R) = 25.205 +/- 0.01 - Sky (R) = 505.e/s.a52.:—'!9'§ mag/as2
P rection) — -
wash M2 and M3
te sdssdr3 and E8 < sky(B) = 20.8 mag/as2
' alaTaTaYe skv(R)* = Zadl-llPIX=
obs: for the 1200s image 0.8adu/pix -> 21.75 mag/as2)
478 +/- 0.0003 - sky(V) = 1.1adu/pix= 21.30mag/as2
-A- 2 +/- 0.0009 - sky(R) = 2.96adu/pix = 20.263+/-0.05
.161 +/- 0.0009 - sky(I) = 6.08adu/pix = 19.14+/-0.04
"‘ 262 +/- 0.08 - sky(U) = 0.12adu/pix = 21.44+/-0.08
_-«-‘— E7 - Z.P.(B) = 25.368+/-0.002 - sky(B) = 1.14adu/pix +/- 0.097= 21.15 mag/as2
“; = 25.368+/-0.0018 - sky(V) = (1.94+/-0.096)adu/pix = 20.58 mag/as2
= ___, R)= 25.448+/-0.0006 - sky(R) = (3.48+/-0.12)adu/pix = 20.03 mag/as2
= .1 (I) 25.114+/-0.0013 - sky(V) = (6.54+/-0.07)adu/pix = 18.993 mag/as2
O_Z_IQIQS--stars sal09 e pgl1323- Z.P.(B) = 25.502+/-0.0004 - sky(B) = 0.6adu/pix= 21.88mag/as2
= ZP(V)= 25.467+/-0.0003 - sky(V) =(1.3)adu/pix = 21.12 mag/as2
B ZP(R)= 25.514+/-0.0002- sky(R) =(2.9)adu/pix = 20.30 mag/as2
ZP(I)= 25.133+/-0.0006 -sky(V)=(10.)adu/pix = 18.6 mag/as2
~ 06jul05 -pg1323-ZP(B) = 25.681+/-0.0006 - sky(B) = 0.67adu/pix =22.05 mag/as2
ZP(V)= 25.603+/-0.002 - sky(V) =(1.15)adu/pix = 21.39 mag/as2
ZP(R)= 25.613+/-0.0007- sky(R) =(2.44)adu/pix = 20.58 mag/as2
ZP(I)= 25.216+/-0.001 -sky(V)=(6)adu/pix = 19.37 mag/as2

—




SOl P

-ZP. (B) = 25332 +/-0.4  sky (B) = 20.74 mag/as2

1al LEDs shut down
(05 - Z.P. (B) = 25.319 +/- 0.8 sky (B) = 20.80 mag/as2

baffle
04jun05 — Z.P.(B) = 24.73 +/-0.3? sky (B) = 20.80 mag/as2

£~ & wash M1, M2 and M3
= ;T‘_:?i:,f.OGjunOS - Z.P.(B) = 25.577+/-0.0008  sky (B) = 22.20 mag/as2
=~ & 08jun05 - Z.P.(B) = 25.368+/-0.002 sky (B) = 21.15 mag/as2

- ¢ 0Q2jul05 - Z.P.(B) = 25.502+/-0.0004  sky (B) = 21.88 mag/as2
®  06jul0s - Z.P. B) = 25.681+/-0.0006 sky (B) = 22.05 mag/as2
® [ background still 0.5mag brighter
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Amp (mma)

SOAR L19-2 22 May 05 UT =A=>==0.84dmma

5000 10000 15000
Freq(reH=)




® Denise Goncalves Brazil: PN NGC7009
- observed (imaging mode) with filters
2.12um (1000s), 2.17um and Ks (24]ul







(Before Alignment)




- J:1.27pixel

-\ H:1.2"/pixel

1
8













1

TTUaTesnE o

Tt
CTUTORA0E

2.2

1w
—
-2

" Tglce0 e

TTUgeene

0008

n'in

0009 000¥ 0002
awy, “dxy / (seig — J¥V)

T
4 ..- | I
Y IRV "

% _.,___._.F _
Al

Al

E
2
o
)
Bl
g
-
:
=




2.2
Wavelength (um)

.”.__hmﬁa.ﬂ.ﬂ___.”.____.”.___”H.___.H.___.H.____.”.____.H.___.H.___.H.__%.

| 1 1
LOTXY L01x2

awry, ‘dxy / (seig — J¥V)
T .:__.“PA.._.....




Fractional Intensity
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T e : : v e e N
A = =g O = s
g Fa — = e N s i
';r - - WD 1408+ 0445 _;
i : T, . | N S VA RO T e SO =
- [ . | O P St
e wﬁs.ﬁ;‘&o‘_w :.J,‘;;Al W.f-r-,. "'.p\._:-ﬂ- e e
= \ | \ . \ I \ ; \ o
= : f———+— ] g : — T g ] :
.M WDi3d01l+01497
E_ | i ' | | ' I | | | ' | L ' | ' L i vt o
R Y N T N A e e LS e e S B
- - oy - - - - o o= o
.‘.er',"'-“* i-.’—"-r-.fa-%f-.-‘_e‘ev . -:".
! i ! } I
=& &+ + i E
‘FJ‘ ‘J'WW"Q‘%VM - =
(45
D : WDoD17+ 08268 10 E
= %:%%Mwm_, ;"A'g?:-{?-; . 1a =
% i f f f ‘ ’ f ‘ f l\'i:DIlIDliﬂ»dllﬁ 2 =
= .' I : I : : 1 I I. o I 1 : ! I : I l\lij)l:ils'?.-i-o'uht' 22
E’"ﬂ:’-“'ﬁ"‘- A S o L =
i T R e S ST B i i e o
—t S
?"“"‘ N Pt PR P e,

: —————— e —— e s
'-vtnrﬁ'gm:.;-aao BRI AN E S RGN o rnnn SR 4 s
- B a3 g e s L 4 o

g,-a‘.'- g,,- ,&. - 2P "
E | " \ ‘4HE | e ] \ n A
= T — i — | i i e 10
-QNWW”MW =0
= 14
= L L L | L L | L L L 1 | L L | L L | L T L l h L =

a 2000 4000 s000 8000 10000 2000 4000 8000 8000 IDDS)D

Tirme (sec) Frequency {(Hz)












