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• It is the “photocopy” of the NTT

• In this project we have the luxury that basic things have been sorted
out by someone else (ESO) and we can focus on making fancy and
strange modfications pretending to improve it…

• TNG has been the very first national project where everyone worked 
with, in perspective, a single target and a generation of people learn 
to develop instrumentation working as a single community

What is TNG
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• I recollected notes, pictures, documents from that time…
• I would need a week or a month or maybe more more than what I 

estimated just to sort out everything…
• I have been impressed myself from the amount of novelties,

innovations, nw paradigms that we were willing to inject into such a 
project…
• The following is a very partial and very personal point of view 

recollection of that wonderful times…
• I am pretty sure I missed to mention so much persons, episodes, and 

crazy or strange things we were willing to look at the sky through the 
new telescope named to our respected ancestor

Disclaimer



Making it “with style”



A Prime Focus Corrector



Spiders of the TNG vs NTT

NTT TNG



Spiders of the TNG vs NTT

NTT TNG



Diffraction from the 60deg TNG spiders

Notice the two large clean areas
(P. Conconi) 



Diffraction from the 60deg TNG spiders

From the TNG Instrument Plan (Fusi Pecci ed.)



Writing your own software...



Writing your own software...

All the following are in the second half of 1988
(I graduated –with Cesare & Bortoletto- in 1990)



Early days for parallel computing...



Almost one deg



An F/2.4 Prime Focus for the TNG





A NIR Prime Focus 
for the TNG as well



The TNG heritage...
• No Prime Focus have ever seen the light at TNG
• But the studies and analyses found their way at 

LBT in the pair of LBCs
• Still today the two 

wide field cameras 
are the most 
science productive 
instruments aboard 
the LBT telescope
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A new train of optics
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Do you remember? With style...!
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How to glue mirror



How to glue mirror
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Active Optics



• Active Optics has been the first really new and modern branch of
optics that we have been faced to…
• It requires to look the problem on what for most of us was a new

approach, forcing us to study control theory and to understand things 
like the Laplace transform…
• We basically entered into this new arena with the modesty of taking 

the energies to absorbs from our ESO teachers (Lothar Noethe in 
primis)…
• And then we attacked it with the more modern approaches of

multiple and parallel computing that at the time were on their initial 
phase of development…

Disclaimer
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Causes….



Remedies….











Eugenio
Buischio

Roberto
Ragazzoni

??? (Sardone??)





Fabio Bortoletto

Cesare Barbieri

Roberto Ragazzoni

Ernst Dieter Knohl



Active Optics at Zeiss: 
M1 on the TNG cell

Formal contractual acceptance of 
Mirrors: February 1993 

(see TNG Newsletter nr. 4, April 1993)



Aligning the baby



Aligning the baby
• Basically you have to measure how much, in 

angle and displacement, in 3D, the axis are 
not in their nominal position…
• Acting on the (heavy) optical and

mechanical components to minimize such 
departure…
• Keeping these figures for the pointing

model…

• It is a combination of fine optical
measurements and movement of really
heavy (and fragile) pieces
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Aligning the baby
• Dozens of stories…
• All the light for the Azimut has 

to go through a tiny aperture 
iun the rotating joint
• Measurements inside the

Azimuth box were made 
(mostly by myself and Fabio 
Bortoletto) lying over the
cooling pipes leading to
freezing in the meantime…
• I regret not having a picture

with Francis Franza at ESO that 
spelled us so much tricks and 
hidden stories
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Six legs for a mirror



Neutral points



Neutral points



From drawings to reality

And even the Germans at a 
WorkShop at ESO noted it…



The Conical “Constant”
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Adaptive Optics
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A New Kind of Deformable Mirror









Let’s test…!!







A New Kind of Detector



AvalanchePhotoDiodes
Sviluppati dal PoliMi
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One of the few
high efficiency

APD-based
tip-tilt sensor



A New WaveFront Sensor



• At the time we started what we nicknamed AdOpt@TNG there was 
three major WaveFront sensors employed in similar systems:

1. Shack-Hartmann WFS
2. Shack-Hartmann WFS
3. Shack-Hartmann WFS
• We built, used and learn how to treat one for the Active Optics business
• The only degree of freedom was the number of lenslet… 2x2, 4x4, 8x8 or 

so…
• The largest the number of subaperture the best the correction but light 

being split into more channels would require a brightest reference star

WaveFront Sensing 



WaveFront Sensing 
Initially conceived just as a way to rearrange
pixels in a “Shack-Hartmann-like” Wavefront
Sensor, so that one can electronically choose
The number of equivalent lenslet leading to 
a “flexible Shack-Hartmann”
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A New WaveFront Sensor

Pyramid

SH 4x4

SH 8x8



A New WaveFront Sensor

Pyramid

SH 4x4

SH 8x8

Pyramid (manufactured by

Giuseppe “Pippo” Crimi)



A New WaveFront Sensor

Pyramid

SH 4x4

SH 8x8

An experimental PI XY fast

stage we bought from…

Vincenzo Piramide



WaveFront Sensing 
Although our new concept attracted
The attention of many, in and out the
Country we realized it is also much
more sensible than the ubiquitous
Shack-Hartmann only four years later
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…to (well…) finished parts…



And remember, we manufactured
really everything….











Writing the Software

In “group”



Writing the Software

Alone





Celebrating...





And of course much more...
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• Even the LBT has been a conservative approach if you consider the 
innovations that was injected into TNG as differences wrt the NTT
• Surely there were layers where we were allowed to play and others 

where results must come in time (or nearly so…)
• We learn from a lot of people in ESO: Tarenghi, Franza, Noethe, 

Wilson are just the one who I bothered more…
• Although it has been the first national challenge the arena was 

international (Jerry Nelson, Roger Angel, The brit for the poyinting)
• Most of the innovations should wait for a further bunch of years (and 

projects) to get maturity and recognition…
• Ideas grow around a project, if you can afford to allow them…

In retrospective


