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A Workshop to honor the legacy of Guido Horn D’Arturo



Hubble Deep Field 1996

10 days exposure on a 
blank patch of sky

R. Williams



HDF (ACS) 2004





2009

+ IR



+ UV 



 Hubble observed galaxies that 
existed when the universe was just a 
few hundred million year old

 These galaxies were smaller in size  
and more irregular in shape than 
modern ones



Hubble opened the field of exoplanet atmospheres



• Detection of variability in the  atmosphere of Wasp 121-b
• Detection of heavy metals such as magnesium and iron escaping from the upper atmosphere of the 
ultra-hot Jupiter exoplanet Wasp 121-b
• Detection of water vapor in the atmosphere of K2-18b, a planet in the habitable zone
• Discovery of  methane, hydrogen cyanide, aereosol scattering in the atmosphere  of the earth sized 
rocky planet GJ 1132 b
•..
•..

Changeat  2024, Wakeford 2018, Angelos 2019



In 2018, Hubble spectroscopic 
surveys revealed that the 
inner planets, including those 
in the habitable zone (d, e, f), 
do not have the hydrogen-
dominated atmospheres 
typical of mini-Neptunes.

The TRAPPIST system
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Hubble is a 2.4m telescope, optimised to observe from the UltraViolet 
to the Near-Infrared -  launched on April 24,1990

35 yrs!!!!



Need larger aperture!



1952





Decision taken on 

April 25, 2005

Launch 

December 25, 2021





JWST

Webb mirrors
 JWST Mirrors made of beryllium
 Lightweight and stable at 40 K

 Machined & lightweighted by Axsys
 92% material is removed

Raw Be billet  (two mirrors)

Primary mirror segment

Tertiary mirror

Secondary mirror

 Mirrors polished at Tinsley
 Segment cryo-figure:  20 nm



JWST

JWST golden coated tertiary

Primary mirror segments in 
cryo-vac chamber at Marshall



JWST observes in the Infrared



The Cosmic Timeline

Adamo et al. 2025



Adamo et al. 2025
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What is the next step?





Credit M.Clampin



Pepper et al. 2025



Arney et al. 2025









Want to learn more about HWO?



Thank you! !



“The discovery of Dark Energy has greatly changed how we 
think about the laws of Nature.”
Ed Witten, 2008

HST discovered
Ground discovered

Binned Gold data
High-z gray dust

Evolution ~z

Pure acceleration:
q(z)=–0.5.

w=–.08,dw/dz = +0.5
ΩM=1.0, Ωλ=1.0  ~ pure deceleration: q(z)=0.5  

Empty (Ω = 0)
ΩM= 0.29,     Ωλ = -.71

w=–1,dw/dz)=–0.5.
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Massive Star Eta Carinae ■ STIS

structure of a pre-supernova 
 massive star



The James Webb Space 
Telescope International collaboration      

   ESA-NASA-CSA 
 Deployable infrared   

   telescope with 6.5 meter   
   diameter segmented  
   adjustable primary mirror

 Cryogenic temperature
   telescope and instruments
   for infrared performance

 Launch June 2014 on an 
   ESA-supplied Ariane 5 
   rocket  to Sun-Earth L2 

 5-year science mission 


