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Ten reasons why NASA’s James Webb

Space Telescope will kick some cosmic
butt

by Jonathan O'Callaghan. 9 July 2013

The James Webb Space Telescope Will Truly Do What
Hubble Only Dreamed Of

4. Starts With A Bang
e ’ | FULL BIO \/

How will James Webb telescope
outshine Hubble?

To be launched in 2018, the James Webb wil be the most powerful telescape in
history, able to see back into the earliest days of the universe.
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The Two Sides of the Webb Telescope

Hotside Cold side
185° Fahrenheit -388° Fahrenheit
(85° Celsius) (-233° Celsius)

___-—/ . .
Solar panel - Scence instruments:

Detectors & filters
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Communications
antenna —

Mirrors
Computer

Steering:
Reaction wheels & jets
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Kvétenr 2020
Ocekdvany start: Rijen2018 z Francouzské Guiany

Zivotnost mise 5-10+ let

e tfeba vice Casu
na testovém’

slunecnlh 9 StitL )

¥ : ‘w S @
JWST suffers new problem
dunng spacecraft testing

v Jeff Foust May 3, 2018




Planovany start a cena

Rok Start Budget (miliardy USD)
1997 2007 0,5
1998 2007 1
1999 2007 to 2008 1
2000 2009 1,8
2002 2010 2,5
2003 2011 2,5
2005 2013 3
2006 2014 4,5
2008 2014 5,1
2010 2015 to 2016 6,5
2011 2018 8,7
2013 2018 8,8
2017 2019 8,8
2018 2020 >8.8

Why NASA's James Webb Space
THE Telescope is such a fiscal black hole

BY MARK WHITTINGTON, QPINION CONTRBUTOR — 04/12/18 04:30 PM EDT
THE VIEWS EXPRESSED BY CONTRIBUTORS ARE THEIR OWN AND NOT THE VIEW OF THEHILL
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Tl ¢ Webb's J f L hto L2
i ~WebDb's Journey Trom Launch to
Launch Vahicle Saparates L - . .
Distance: ~ 10,000 km 3
~ 29 min Sﬁal Array Dep_loys .
Distance: - 1,000 km
~32mwin
: Mid-Course Cocr.ection
Trejectary Burn
Cistunce: ~ 132000 km
~ 14 hours
. Sunshield Pallet Deploys
Osterce: - $55000 km .
- 3 days
Initial Sunshield Deploys
Digtance: ~-&o3000 km s
~6days

Sunshield’s Layers Separate
Distane2: - E7TAS0 km

~ 3 days Secondary Mirror Unfalds

D slonces ~ $52,000 km
= 10 days 2
Prima'ry Mirror Wings Deploy
Disiance:~ 1,000,000 km
~13 cdays
' 2nd Nid-Course Correction

Traectory Eurn
Distanee « 1,400,000 km
~20days

L2 Halo Orbit Begins

Distanze: ~ 1,402,800 km
~29days ’

: % -—”
Wekb o the Anane 5 Accrer creal; 54 Graphic credii- AUA4 Wbl muces: PASA Goddwd Space Migit Camter ’ AURA




Védeckeé pristroje
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NIRSpec

NIRISS

Classical Imaging

FoV: 4x2.2'x2.2'
27 bands, 7. 0.6-5um
pixel size 0.032", 0.065"

FoV: 2.2'x2.2'
7 bands, *: 0.9-5um
pixel size 0.065"

FoV: 1.25'x1.88’
9 bands, . 5-27.5um
pixel size 0.17

High Contrast Imaging Spectroscopy

5 Coronagraphic Masks Slitless, R~2000, %.: 2.4-5um
and 2 Pupils for each arm

- § Fixed slits, one large

- Multi-Object Spectroscopy

- IFU

»: 0.6-5um, R~100,1000, 2700

- Slitless Wide-field
Aperture Masking Interferometry R~150, 4. 1-2.5um
7.. 3.8-4.8um - Slitless Single-Object
R~700, . 0.6-2.5um

- m

4 Coronagraphs, 7.: 10.6-23um - Slitless/Slit, R~100, 2.: 5-12um
(3 4QPM, 1 Lyot) - IFU, R~3000, : 5.0-28um




Citlivost JWST

photometric performance, point source, SNR=10 in 10%s

>
>
S
>,
=
@
-
)
©
x
5
-—
o
-
=
E

wavelength (um)




—

o
-
O,

—

o
o
(o)}

—

o
-
~

—

-
o
Qo

c}l/-\
-
O

‘n
®))
—

Q9
0

v
o
™
£
o
™

[
am
prd
)]
—

(4]

Lo
D
—
O
D
-
O

o
%
5

—-—
®

£

Citlivost JWST

R=600-2400 spectroscopy, emission line, point source
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Pick-off Mirror
Subassembly

Coronagraph
Elements

Q

e

Cc o

Longwave Filter
Wheel Assembly

First Fold Mirror
Subassembly

Collimator Triplet
Subassembly

Dichroic

Elements

Longwave Triplet __
Subassembly

Longwave Focal _ 4

Plane Housing Fold
Mirror
Shortwave Focal
Plane Housing Fold
Mirror

Beamsplitter

Shortwave Filter
Wheel Assembl

Elements

hortwave Triplet
Subassembly

Shortwave Fold
Mirror

Pupil Imaging Lens
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NIRSpec IFU (Integrated Field Unit)
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MIRI Imager/Coronography
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nare « sky® #Name of sky scene
loglevel =1 #3: no log, 1: single summary, 2: full report
[ o o [Background)

gradient = 5. #% over 1 arcain (OWST component only)
pa = 15, #position angle of gradient (background increasing towards PA)
centreFOV = 0. 0. #centre of FOV

[Point_1]
Type = Point #Type of target
Cen =9.10.5 #hhere to place the target (arcsec offsets from centreFQV).
vel = 0. #km / s

[[sed]]

Type = Lines #Type of spectral energy distribution (e.g. a set of lines)

wavels = 5.7 6.6 8.7 18.1 13.4 15.5 20.6 24.0 #line centre wavelengths (micron)

fluxes = 1.E4 1.E4 1,64 1.E4 1.E4 1,64 1.E4 1.E4 #Peak fluxes (in mly) of each line

fwhms - 1.E-3 1,E-3 1.E-3 1,E-3 1.E-3 1.E-3 1.E-3 1.E-3 #Full Width ot Half Moximum of
each spectral line (in micron)

Type = Point #Type of target
Cen = -0.10.5 #Where to place the target (arcsec offsets from centreFQV).
vel = 9. #km / s

"scene.im ™ 6OL, 3005C 1,8-1 Top
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Jak vznikaly
galaxie?

Jak vznikaly planety
a hvézdy?

Jsme sami?
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JWST deep cmd ultra-deep field
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The Hubble
Tuning Fork

Ellipticals | Unbarred spirals

Lenticular
SO

, Barred spirals
SBa - SBb SBc
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NGC 6240

CGCG341-006

3 :
b

2MASSX]01392400+2924067

-

MCC+02-21-013

Markarian 975
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HST: Icarus (MACS J1149+2223 Lensed Star 1) z=15
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Protoplanetarni system HL Tau (ALMA, 1.3mm)
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CONFIRMED
EXOPLANETS

Neptune-like

Super Earth
Gas Glant

Terrestrial

brightness







Jsou na vzdalenych
planetach vhodné podminky
pro zivot?




Atmosféry Exoplanet

Stellar photon




Atmosféry Exoplanet

&

Observer




Exoplanety a vznik zivota

Nékdy si rikam, ze nejpadnéjsi

dikaz toho, Ze inteligentni Zivot

existuje jesté nekde jinde, je,

Ze se nas jesté nikdo

kontaktovat nepokusil.
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VOTED BEST "HAB ZONE" YAOCATION wirHIin 12 PARICOI OF CARTH



TRAPPIST-1 System

Illustration



PRIMARY MIRROR SELFIE

INITIAL ALIGNMENT MOSAIC

COMPLETED SEGMENT ALIGNMENT

.

-

COMPLETED IMAGE STACKING




NIRISS

FINE GUIDANCE SENSOR

WEBB TELESCOPE IMAGE SHARPNESS CHECK



SPITZER IRAC 8.0 WEBB MIRI 7.7u



Zaverem...

. JWST byl vypustén 25.12. 2021

* vsechny pristroje funguji nad ocekavani dobre

e JWST bude dominovat astronomii pristich 10 let
a urcité prinese spoustu hovych poznatki a
necekanych objevu

¥ 4
D ' kY! ! ! https://jwst.nasa.gov






"Konecneée doma, doufam, ze
opice mezitim neprovedly
nic nepatricného."



+V1 85° Solar elongation

Cold side

Anti-sun
, : ‘ Exclusion zone <45° Exclusion zone
s = (A from Anti-Sun ~-.<85" from Sun
/ W \\,‘\
" 7
k, \ \
+V3

+V2
Points into the page
(away from viewer)

Allowable Observatory Field-of-Regard



https://webb.nasa.gov/content/webblLaunch/
whereIsWebb.html

Latest News: Blog: Webb's 17 Instrument Modes | Teleconference: Replay from 5/9/22
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M31 Andromeda Galaxy
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0.000 billion years
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