History of SALT:

Before Nov 2000
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When was SALT completed-
Declaration of SALT “First Light”:

» With all segments installed (May 05)
 With SALTICAM and filter set (Jul 05)
But, no active optics (edge sensors)
and no closed-loop guidance/focus

K] _" e .

47 Tuc:
Combined U,V,l (120 sec total) Lagoon Nebula: 180 sec










ALT Inauguration: 10 Nov 2005
pened by the South African
President (at the time),
Thabo Mheki

~2000 people attended
inauguration, reflecting
of the project



President Mbeki inaugurates the huge Southern

Alrican Large Telescope (SALT) in the Karoo

27 November 2005
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Mirror Edge Sensors
5,

* Reasons for failure of capacitive system
— Behaviour of sensors in response to RH>60%
unpredictable and not repeatable from night to
night despite similar conditions J y
— Micro-condensation on the surface of sensors compely ran

— Absorption of moisture and high dust count in telescope on s
RH sensitivity

— Extremely difficult to separate temperature from humidity effe

— Likely long time constants involved (days?) precluding repea
behaviour

« Now moving to inductive sensors
(as developed for TMT)

 Contract began in July 2012
—  Expect delivery from mid-2013




 Images show field dependent
aberrations (blur)

« Seriously compromises science
capability.

 Diagnosing cause was a long (>2
yr) process

requiring a huge amount of
effort, particularly heroic from
Darragh O’Donoghue et al.

 Cause traced to opto-mechanical
mounting and interface problems

— New interface has been designed,
built, installed and tested
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SAC Repair

* Interface

— Lack of appreciation of the
importance of this interface

— Warping caused by thermal
mismatch

— “Minor” mechanical distortions
have huge effect optically

— 25 bolts and no kinematic
mount was a flawed design

L1
C3

Output Set: MSC/NASTRAN tése 1
Deformed(0.0000502): Tatal Translation
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The Good News Tho

Good images did occur at
times (e.g. somefirst-light
images)...

Good images over a 1.5 -2 arcmin
FoV

e.g. good fit with a Moffat function
EES50 = 0.85 arcsec

Impliesd nothing fundamentally
wrong with the mirror figures

mrpS200704300044.fits[1] & (1102.46, 113.85): FWHM=3.02, e=0.18, pa=52
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After the fix...
12 Apr 2011
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SALTICAM Recommissioning



The Second Major Problem: RSS Th

RSS is the major “first generation” SALT science
instrument

 Poor performance in UV/blue part of spectrum
— Where it was supposed to excel!

— Significantly compromised science
capability.

« Optics removed and sent back to USA for repair
in Nov 06

 Problem diagnosed as esoteric material
incompatibilities

* Repairs have been difficult, time consuming &
risky

— Broken CaF2 element; damaged NaCl lens




Repaired RSS

Reinstalled on SALT on 7 April 2011
First image on 9 April 2011
Re-commissioning commenced
Celebrations began!
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Magnetic
White Dwarf
Primary Star

First SALT Science: Observing m
cataclysmic variables with SALT +

Mass Transfer
Stream

- Strongly magnef
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SALT Science

An example: a light curve of an eclipsing magnetic CV
taken with SALTICAM

Spot SO55015543+0Q02807
{Sech

9 100 204

White Each data pointa 0.1 s

Spot 1

Ballistic Ingress/Egress = 1.2

Stream q kS 8 \




SALTICAM Observations of Ast:

- Looking for Ne
Objects

- Potential tt
- Deriving spin
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Anatomy of "The Bird”: a triple galaxy c
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SALT observation of a Gamma R
(6RB 060605)

SALT Observations ~8 hours after
alert

MSSSO (Australia) obs. when V
~ 15

SALT obs. at V ~ 20
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Position
Reference
Stars

NGC6822 — Oct 20

800 sec. See Hp, OIll 4949 & 5007 triplet. Faintest PN




Fabry-Perot etalons
(scans wavelength)

Perseus
Cluster of
Galaxies




Fabry-Perot Commissioning Obse!

1400 1500

H-alpha image Velocity Map



Future SALT Instruments

« Already proceeding with a “Gen 1.5” instrument: a |
1.7pum) extension to RSS (giving simultaneous 320n
coverage)

« Small “niche” instruments have/are being develope

— A high-speed photon-counting camera from SSI
(BVIT)

— A low-order Adaptive Optics demonstrator expe
(SADCAM)

» Currently in process of characterizing Sutherlanc
for Ground Layer A-O

« A White Paper on future instrumentation has been |
— Beginning to discuss new instruments for SALT



RSS UV-VIS-NIR: an ideal astror

Multi-Object Filter Multiplexed
Spectroscopy Spectroscopy
/ { Lon;
Fabry-Perot— .= : | | \——--"“" Spec
Imaging e B \j
Spectroscopy T _\L /
Imaging/ \ i - @ '\
broadband. 7 - =
narrowband _ ‘/f\ .
P
Polarimetry
linear, circular, All Stokes Fabry_Pej
Simultaneous VIS Polarime
unaging, spectroscopy, Fabry-Perot, linear, circular, .

Polarime




SALT Completion Experien

SALT took ~1 year longer to build than initially est
completion date was 17 Dec 04), but even completit
not enough time to complete full acceptance testing
commissioning of the telescope and instruments.

Some reasons were:
- First time inexperience

- Difficulty multi-tasking of dependent jobs and comy
people/resources/telescope time

- High-lighted too few people in some critical are
engineering and design effort for Payload subsy:
mounting opto-mechanics)

- Lots of parallel tasks to be done and not always en
to do them

- Systems Engineering was a success, but... final hurd
acceptance testing) was not completed before Proje




Reality of Commissioning / Complet

* Underestimate of time to complete complex/first-
- Including the Prime Focus Payload
- Science instruments (both took ~1 year longer than
- Not enough time for integration and thorough/compl

- A significant number of subsystems not completed (
cleaning, SAMS)

» Handed over the Operations Team which becam

Team”
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FINAL REMARKS

SALT completed cons‘rr'nchon phase mosﬂy by end-
within budget and dlose to scﬁedule (although some subsys
Tompleted) . : \ |

However, two ma Jor' 'I'echmcal pr'oblems (image quality
throughput), and some minor pr'oblems wet‘e encou}n'rer'ed

» AfT\er' much time & efforf 'rhey have now bee

» First ° shar'p (sub acsec} images on 9 Apr 20

Telescope r'e commuSsuomng commenced inJ uly 2010
repair &\r'emstalla'rlon (autoguidance=& autofocussing now il

Ins‘r'r'c.%n:n'rs (SALTICAM, RSS) modified, re-installe
recommissioning completed -

N Full science operations began in"Sep 2(

E SALT has rare & unique capabilities (A'rUVE po
Multi-wavelength opportunities (e.g. with MeerKAT, HESS

SALT is an excellent paradigm for a r'elafively’ine;;(pen
telescope et .
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