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2. LUMOS Insfrument Requiremen’rsijos
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Temporal Resolution:
Target: 1 msec

(Stretch: 0.1 msec)




2. LUMOS Ins,’rrumen’r Reqguirements'
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Targef: 2" x 2" @

Angular Res‘ﬁlu
Target-50 mas :
(Stretch 30 as)

+

* 6; ConOps based on
b and suborbital instrument
Vel festing; NASA APRA and
8fga, ©. Siegmund , K. France,
'Nikzad, M. Quijada, and

Herltaqgl‘l'RL De&gn ’r ‘
HST UV spec’rrogrophs )
“designs and componeniil
SAT programs (e.g., J.
S. McCandliss, B. Fleming’'S.
others) .




2b. LUMOS Technology — Current ®
Labora’rofy G@d Fl|gh’r Testing




LUMOS Technology Development:
Current Laboratory/Fllght Pregrqms

pho’rgn coun’rlng de’rec
(QOOmngx 200mm) f
4) SISTINE (CU) Advance
_coatings, large format il
“resolution MCPs, high af le
and spectral res UV
spectrograph design
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NEED: stable
advanced coatings,
large-format detector
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200mm X 2)
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3. LUMOS - Notional Design W

1) D
& _Shladhs

echelle
grating

collimating fore-

optic N, S
cross-dispersing
200mm x 200mm

cross-strip anode
MCP

@
90 cm

. OpTICGITeIes u;'A o) N lllmo’ror
_ Echelle grating (mechan \hords

grating

1% ‘gz G dson e-beam: McEntaffer/PSU)

. leogrqphm:ally ruled c |sQerS|ng/focusmg elgeliigle
.g,, |

NEED: stable advanced codt gs (reflectivity 2 85% at A >

1000 A, large-format de’rec’ror array (~200mm x 200mm)
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3. LUMOS - Notional Design

1.4x10° — Effective Area (cm?)
. - = Estimated Grating Efficiency
1.2x10°F =+= Detector Quantuim Efficiéncy 0.8

1.0x10°

8.0x10"
6.0x10*
4.0x10*
2.0x10°f

0
1000

-Siegmund et al. 2014;
-Nikzad et al. 2012;

”‘q MOS

-Quijada et
al. 2014;
-Fleming ef
al. 2016;
-Hennessey et
al. 2016




3. LUMOS - Notional Design Whocs
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3. LUMOS - Exposure Time

Calculator (Jason Tumlinson)

& = AR 220th Meeting of the Amer... % = 5 HLTau ALMA image beam... % ﬁ Author Query Results x| El Bokeh Application x | =+

wwjt-astro.science/luveir_simtools/spec_etc.htm HL Tau ALMA image bearn size

£ Most Visited @ HST Program Status E) Travel Forms Wl¢ International Astrona... | [ CU_ExoAstro-ph @ LUVOIR Events £ LUVOIR_STDT

LUMOS: LUVOIR Multi-Object Spectrograph
Back to Main Page
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3. LUMOS " NOﬂanﬂ DeSigﬂ ﬂsmos
Comparison with HST-STIS |

Instrument  |STIS G140M (LUMOS FUV
Parameter (Imaging Modes)
Spectral 10,000 8,000 - 50,000
Resolving (NUV: 20k - 40k)
Power
(TR (51 1140 - 1740 1000 - 2000 A
Bandpass [ (NUV: 2000 - 4000 A)
s 50 A 450 - 1000 A
Bandpass per (NUV: 1600 A)
Exposure
Number of 1 (Low Res)
Exposures to 3 (Med Res)
Cover Spectral (NUV: 1 -2)
Bandpass
[plele]i[eNAE16EN0.2" x 28"  ~80”" x 140”
(o] BAVATAVY (OTA-dependent)
Specirograph IW¥A 10.5%
Throughput




4. LUMOS CO”CGDT of Operomons%mOS

What canawe do with | Q R,+ LL'J.I\/\C)S2

Spec’rroscopm

" observations of
low/intermediate
redshift galaxies
and CGM/IGM




What canwe do with.
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4. LUMOS 'COnOpS 0mos

What canwe do with LUVOIR + LUMOS? N
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4. LUMOS "Cono\ps wumog

What canwe do with LUVOIR + LUMOS? 2
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1000 1100 1200 1300 1400 1500 1600 1700
- Wavelength (A)

: | ~ 2000 A spectroscopy
‘o / ... |of hurgeed of objects simultaneously.

g el Backgrouhd QuUAsArs, NUMerous
galactic regions, circumgalactic halo




. f’connechon to eventual
— - bulk composition of

. exoplanets and their
. atmospheres.
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4. LUMOS ConOps W

What canwe do with LUVOIR .+ LUMOS?

v“"
-

- High sensitivity + high-resolution far-UV log,N(H,) = 21.30
absorption line spectroscopy of CO H.,, [ T
and H,0 enable quantitaive:
compositional analy3|s";

forming disks

Transmission

il
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4. LUMOS 'ConOpS *Umos

Photoevaporative wind

- A
" Winds l’ 1 adar* L irom
! | Dut's7..ond & Monnier 2010

I
! p ! f K
Magnetospheric /" IR-CO ' 5‘00 loania®
. ! ] -t -
accretion | / 20! \Warm Nole
Accretion / loctlaait,
shock / rot Mﬂ =/ 2,, .
-
e | VU K r Cool Dust
R e

Ly?—> ‘\ Cool/Warm Molecules Complex ChemlSTry.
ovi ' Region and Grain

CIv With or W/O Optically . Growth
Thick Dust :
)

~0.05 AU ~0.1<r<~3 AU

dlsks« [r h,t (age),A (composition)]
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LUI\/\OS uv SPECTROGR’APH CONCPT FOR LQVOIR
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2b. LUMOS Technology — Current ¥
Lobora’rory Ond Flight Tes’rmg

Spe S£opy of
of l’b né'f Hos’r Stars

N Dn‘froc’non Grahng Technology

Pl — K. France




X-strip
MCP
bulkhead

Carbon fiber mechanical structure
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Cross Disperser (HORIBA Jobin-Yvon):

\\ 100 x 100 x 30 mm fused silica substrate
] Holographically-ruled, 351 grooves/mm




5. LUMOS Technology — Current ¥
Loborc‘rory and Fl|gh’r Tes’rmg

1) CHESS: (se, Keri H
9905 138;5 i

2) SISTINE: ﬁeéﬁB
- 9905- 9) R=10, g',*,'i ' "
spec’r,rﬁrqph 1000




1. LUVOIR ORIGIN — SCIENCE

0.4 SCIENCE SUMMARY

Fm/ﬂarive ra Tisiou;t{}' El‘ﬂ\
{ ' Cosmic | ExoEarth | | Black

Surveyor ey ey e Dawn | Mapper Hole
Mapper Mapper

—~

Demographics of
planetary systems

Characterizing other
worlds

Onur nearest neig_,hbc:-rs and
the search for life

The origins of stars and
planets

The Milky Way and its
neighbors

The history of galaxies

The origin and fate of the
universe

Extremes of matter and
energy

Ripples of space-time

Primary Goals

Secondary Goals




Earth-mass Planets around M and K dwarfs ™ e
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Artist’s View of Extrasolar Planet HD 209458b

NASA, ESA, and G. Bacon (STScl) =« STScl-PRC10-21

*  HOI JUPIIEI ITANSIIS: FUV ‘ - r
pest fochnioue for opsaations 212150 12ISS 12166
9 4 Wavelength (A)

of atmospheric mass-loss outside
the solar system. Currently
limited by data quality.




