
9.2-m Segmented Telescope 
36 1.3-m hexagonal mirror segments  

 
8-m Monolithic Primary  

(shown with on-axis SM configuration) 

!"#$%&%'()*+,,-(./+0%(1%*%,02/%()230%/&,(

Marc Postman, STScI 
COPAG, Sept. 22, 2011 

1 



142(+'056&%0&7'%,(82'(+3("#$%&%'(0*+,,(&%*%,02/%9(
$232*6&560(:,;(,%<$%3&%=($6''2'(&%*%,02/%,(

•! >232*6&560(?'6$+'@(
–! )27*=(7,%(%A6,B3<(<'273=#C+,%=(

$6''2'($+&%'6+*,(D(427*=(,7':6:%(
*+7305(*2+=,;(E7&($6''2'(427*=(C%(
FG($1;((

–! 156,(6,(,B**H(/2&%3B+**@H(%3+C*%=(C@(
*+'<%(*6I(0+/+06&@(28(&5%(/'2/2,%=(
!"!#*+7305(:%560*%(JKG($1(&2(LMN(
46&5(7/<'+=%(&2(OPG($1(0+/+06&@Q;(

–! R2'("#$%&%'(=%,6<39(+(SLM($+,,6:%(
$6''2'(JTFG($1Q(5+,(TK(3$('$,(
,7'8+0%(J%AU76,6&%(63&'63,60(U7+*6&@Q(
C7&('%U76'%,(C6<('20V%&(&2(*+7305;(

–! W%'@(*23<(&5%'$+*(B$%(023,&+3&(
JTXGG(527',Q(+&(.M#LF;(

•! .%<$%3&%=(?'6$+'@(
–! Y%U76'%,(7,%(28(J'%*+B:%*@Q(

*6<5&4%6<5&($6''2'($+&%'6+*,(
JOX(#(FX(V<Z$FQ([(%\06%3&(
8+C'60+B23;(

–! ];F$(2C,%':+&2'@(427*=(
5+:%(^_(,%<$%3&,(J%+05(
O;^$(%=<%#&2#%=<%Q(+3=(+(
&2&+*($+,,(28(TOP($1;(

–! .%<$%3&%=(2C,%':+&2'@(0+3(
`@(63(,*6<5&*@(7/<'+=%=(a%*&+(
bW(c%+:@(MMLW;(

–! Y%U76'%,(+0B:%(dR.[)(
,@,&%$(46&5(,73,56%*=(&2(
'%=70%(,0+e%'%=(*6<5&;(

2 



)2$$23(R%+&7'%,(82'(+**(a%,6<3,(
•! a6f'+0B23(*6$6&%=(g(XGG(3$(
•! a%,6<3%=(82'(.M#LF(%3:6'23$%3&(
•! h23#0'@2<%360(N1i(+&(TF"G2(j(
•! 15%'$+*(023&'2*(,@,&%$(,&+C6*6k%,(?>(

&%$/%'+&7'%(&2(l(G;O2(j(
•! N1i(/'2:6=%,(&42(,6$7*&+3%27,*@(

+:+6*+C*%(8206(#(3+''24(RNW()+,,%<'+63(
JF(C2730%Q(82'(MA2/*+3%&([(SW(
63,&'7$%3&,(+3=(46=%(RNW(1>i(
05+33%*(82'(m6<+/6A%*(6$+<%'(+3=(>N.(

•! a%,6<3%=(&2(/%'$6&(JC7&(32&('%U76'%Q(23#
2'C6&(63,&'7$%3&('%/*+0%$%3&(+3=(
/'2/%**+3&('%/*%36,5$%3&(J%3+C*%,(+(
FGn(@%+'($6,,623(*68%B$%Q(

On-axis Cass Focus 
for UV & Exoplanet 

Instr. 

Three Mirror 
Anastigmat (TMA) 
Focii for Wide Field 

Instr. 
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The optical design provides a Three Mirror Anastigmat (TMA) 
channel for wide FOV instruments and a Cassegrain channel that 
minimizes reflections in the UV.  

The primary mirror is fast to minimize length of the OTA.  Primary 
and secondary mirrors are coated with Al+MgF2 (or better coating?) 
for good UV response at Cass focus.  

Both the monolithic and segmented primary mirror designs are 
diffraction-limited at !! = 500 nm over an 8 x 20 arcmin FOV.  
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Monolithic 8m Telescope: WFE Map at TMA focus 
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Segmented 9m Telescope: WFE Map at TMA focus 
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!!A suite of possible instruments were considered for ATLAST to address 
specific science goals 

!!Unlikely that more than ~4 of these would be implemented at launch. 
Others could be swapped in during a subsequent servicing mission. 

!!Optical designs of varying fidelity were produced for the instruments 
below. 
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WFOV Total Available Focal Plane 

WFOV Science Focal Plane 

25 arc min 

17 arc min 

Vis/NIR  

Wide Field Imager 

(may use Dichroic  
for 2 channels) 

8 x 8 arc min 

Multi-Object 
Spectragraph 

(MOS) 

 

 4 x 4 arc min 

Integral Field 
Unit (IFU) 

Array 

 up to 4 x 4 
arc min 

Guider 

4 x 4 arcmin 

Guider 

4 x 4 
arcmin 

Guider 

4 x 4 arcmin 

Guider 

4 x 4 arcmin 
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From Lloyd Purves, GSFC!
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Future UDF ~ 1000 hours total in ~4 passbands 
                4m: 32.5 (V), 31.4 (H) (SNR = 10) 
                8m:  34.0 (V), 32.8 (H) (SNR = 10) 
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Assumed: 10% Total system QE at 155 nm 
    In 1 hour:  4m reaches 28.4 AB mag 
                     8m reaches 30.0 AB mag  

For R=20,000 spectroscopy: 
In 10 hours:    4m reaches 21.2 AB mag 
                       8m reaches 22.7 AB mag  
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4-meter vs. EELT 

Assumes 30m ELT seeing limited below 1 micron and diffraction limited above 1 micron 
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R = 5, mag = 30 

R = 100, mag = 28 

R = 2,000, mag = 26.5 

R = 20,000, mag = 24 
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8-meter vs. EELT 

Obvious that UV is a key advantage for space-based imaging 
but not a sufficient science case (at least past attempts to sell 
LST on UV alone have not worked).  
 
4m has ~20x speed gain for visible band imaging over TMT in 
optical but no advantage in NIR at any spectral resolution 
(except for panoramic imaging). 11 



8-m Monolithic Telescope!

Notional 10 m Shroud on SLS!

8-m Primary  
installed in its 
fully deployed 
configuration at 
launch.!

9.2-m Segmented Telescope!

Delta IV H+ EELV!

Observatory dry mass = 44 mT Observatory dry mass = 14 mT 
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Segmented Telescope Deployment 
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!!Sunshield is flat  unlike JWST - thin, 
with relaxed shape control 

!!Purpose is not to provide thermal 
control; only for blocking light from sun, 
earth and moon 

!!28 x 28 m in size   
!!4 layers of kapton for prevention of light 

leakage due to micro-meteoroid 
punctures  

!!Sunshield is divided into 4 quadrants 
that are deployed by 4 extendable 
booms 

!!Booms and sunshield are folded and 
stored in small compartment above S/C 
bus and below OTA at launch 

!!Exact deployment scenario under study  

Sunshield 
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   !!S/C bus has modular design to permit easy replacements in I&T and for 
potential servicing. A modular science instrument and observatory avionics 
bus was incorporated in both the monolithic and segmented telescope 
designs. 

“Servicing Friendly” Spacecraft Bus 
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Key Technologies Needed for 8-meter 
Technology Development for: 
  
•! Optical Telescope Assembly 
      Advanced WF Sensing & Control 
      Fully Active Optics 
      Lightweight Mirror Materials 
      Lightweight Mirror Fabrication 
      Milli-arcsecond pointing control 
 
•! Gigapixel Detector Arrays 
     Photon-counting Detectors 
     High Efficiency Dichroics 
     High Efficiency UV coatings 

•! Systems Modeling & Verification 
•! Disturbance isolation systems 
•! Autonomous Rendezvous & Docking 

~3x 

16x 
30x 

Giga-pixel Camera 

HST 

Kepler JDEM / EUCLID 
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