The HORUS Origins Science Mission JBSIl oo oo

To understand how the modern Universe of planets, stars, and galaxies came to be
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Overview §
Primary Mirror Diameter: | 2.4m (resolve ~100 AU scales at 2.5 kpc) r v
HORUS is a 2.4-meter class space telescope in an Earth-Sun L2 halo orbit that will address pivotal = 2
components in the NASA Strategic Roadmap Opnmuxed for condusting large surveys and operating at C.0vera66 S 1200/ O (61 5q 1§ 0% 2 D0l Tertary Miror
wavelengths that offer decisive g HORUS will provide 100 times Wide-field Imager: 0.05 arcsec/pixel (hi-res mode); and B reonren
greater imaging efficiency and >10 times greater UV spectroscopic sensitivity than currently exist on HST. 0.1 arcseclpixel (survey mode) S
3 P T - . T Dualchannel
The HORUS mission has a well-defined Origins scientific program at its heart: a statistically significant Eleldiofivievs O s, >25 videfiedimeger
survey of local, intermediate, and high-redshift sites and indicators of star formation to investigate and Wavelength Multiplexing: | Dichroic split at ~510nm for simultaneous UV-blue and red- .
the range of feedback and other factors that most affect the NIR imaging; optimized UV-blue and red-NIR channels Imaging Systom Spectrograph System
outcome of the star and planet formation process and the path from the Big Bang to people. This program Imaging Survey > 40 sq-degs/yr (o surf, brightness 1076 ergs/cmP/s/arcsec? +Thr anastigmat for woll- - Rowland Circle spectrograph provides
relies on focused capabilities unique to space and that no other planned NASA mission will provide: near- Capabi inmultiple broad and narrow bandpasses “l”"‘h‘"" 2”?:“:’;’:‘" field R-40.000 rosoluion specira ram 100-170
'  Dichroic split at ~510nm for
e 0 0o defield, d imaging; and h medium- and FUV Spectrograph: 100 — 200 nm; COS-like design; R~40,000 and R~8000 simultancous imaging in UVsiue and 2000 rom 100:200 i sinle
or oV ) spectral resolution through 0.5” aperture exposure
Telescope Optical Design: | Three mirror anastigmat; diffraction-limited in V-band
Science Objectives Detectors: 200-1100nm: Si-CMOS or CCD; 100-200nm Si-MCP-Cs|
Orbit/LV and Mission Earth-Sun L2; ATLAS V 511 with 5m shroud; 5 year core
*How do solar systems form and survive? Duration: mission, 10 year extended mission; modular (serviceable) Fov - -
¢ Specirograph Mass* | PWR
+How do stars and galaxies form and evolve? (Kg) w)
*How were the heavy elements necessary for life created and distributed OTA 2107 417
through cosmic time? sl 267 185
sCdry) | 811 347
Obs(dry) | 3185 950
_ i p 2 — The Magellanic Clouds: A Bridge to Nearby Galaxies
Step 1 — From Disks to Extrasolar Planets | Obs(wet) 3249 55
Systematic survey of LMC/SMC
= Feedback of massive stars to the ISM and life cycles of matter * Includes contingency
= Comprehensive study of 30 Doradus super star cluster and
jiant extragalactic HIl region (nearest example of
forming regions to25 ke ¥ Glanitaive parametenzaton of selar coslening propetos
~Census of exposed YSOs and disks e U meaien Sy o LG o 1B Heritage Design with Margins

— star formation coherence lengths.
~ hierarchical clustering and clustering lengths.

Stellar parameters, mu\hpilcll?/ and clustering statisics as
functions of environment and location
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= Calibrate abundance sensitvity of model atmospheres

« Survey of OB and W-R sars to measure wind veloctes, clumping, S| Radetor

= Accretion dynamics and disk evolution and ionizing fluxes R
T Tauri, Herbig AefBe disk accretion rates, structure, - - = Access o key diagnostics: O VI 72.1032; N V 7.1240; C IV 7.1650;
. composion, o fines Lyman series;elc.
Determine how much magneli fislds cusion materalnfaling + 1300 B2V stars (much faiter than FUSE)
ffom the sk onto he
+Doppler tomography ption-i ies of molecular 1SM
e extinction
1 rasolar GiantPlnets : + Access o H, CO and alomic species o probe a more gas-rich ISM
! rcture, compesilon, and eveporaton atesofouer e—1 with a lower molecular fraction
mospheies o S1Peg o - —_— « Corelate SF withlocal ISM gas and dust
: oo o Keprcansan b es ey ) v « Assess GMC formation and SF salfregulation Design Reference Mission Programs #Days
T ~ = Extend the 200 LMC OB star FUSE le to highe dincti P— -
— 5 EBVIS03 star FUSE sample (o higher extinction. Star and Planet Formation in the Milky Way 400
From Protostars to Planetary Systems: FUV Spectroscopy of YSOs, 119
Protoplanetary Disks, and Extrasolar Giant Planets
The HORUS Magellanic Clouds Survey: A Bridge to Nearby Galaxies 170
ﬂup 3 — Star in Nearby Galaxy @ 4 — Galaxy Formation and the IGM/Galaxy Connec \ The HORUS Hundred Galaxy Survey (HHUGS) Program 32

HORUS Hundred Galaxy Survey (HHUGS)

+ Quaniify global SF rates, time scales, coherence lengths versus
‘galaxy type, environment (e.g., spial arms, bars), merger history
 Follow SINGS, GALEX

meonse‘ o Galaxy Fommation;Cosmi daun HSTUe e s A Spectroscopic Survey of Stars and Gas in Metal-Poor 100

. Hwh mass Popl\ W ncaiona 26 The Medium and Deep HORUS survey of Cosmic Dawn, Galaxy 132
Assembly and the Growth of AGN
Galaxy assembly in the range 1< 2<6

= Photo-2's for 6x10° objects to AB 527 mag

= Constrain the growth of the Hubble sequence with time

Stellar Populations
= Determine local SF history from metal-poor globulars

- Glbuar usters,buige s ik sl populations, disk
vertical structures, dust lanes,

i ek commeloay h des o popuatons

The Origins of Modem Galaxies and the IGM/Galaxy Connection 150

(5-yr Observing Plan: 60% Legacy Programs, 40% Guest Observer) | 1103
Total: | (3.0 yr)

Epoch-dependent merger rate
 Detormine how dark norgy has afctad alaxy evoluion
+ Trace the growth of black holes in galaxy nu

Galactic Centers
= SF in nuclear environments and correlation with nuclear activity

To Study the Formation rimary ssion- 24m Optics
of Plantary Syster P
Stre,and Galaxies wceses vopscatinsaoo SN 2 ¢ o orottn

Robst costig for 100

- S000m
iy Sy s 0T pols - HIRES mode -+ Low OV scater opti

* High troughout mager
and specirorapn

Datoctors

Star Formation and Metallicity

. Measure feedback and life cycles of mat Origins of e o - :;;“;;‘::;“E:;ﬂ" CE W]
to measure to study hemmg/mo”ng balance, dust QS0 absorption line studies. ! T « Carge format, hgh QE
propemes radiative transfer, and kinematics as a function of =Determine how modem galaxies acquire gas from the IGM amays for NUV-Vis & Vis-
metalicity +Assess the “feedback” {0 the IGM o ey G i 1P detocos
= Use 0 V1 to study the infefaces of hot and cold phases of the «Hot gas in galaxy halos may indicate istory of mergers andior s fadaton oloant
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Enabling capabilities % T — i i 3
*Access to ionization diagnostics at z = 0.0 — 0.2 (SDSS universe); owth of AC s 30) Mbps in 2.5 hours using
Lya to 2-0.5; LypiOVI 10 2~0.8

resolution o sepa

multiphase structures
“Move

M8 - Spitzer M81 - GALEX

= Extend abundance studies to lower metallicity Miscollaneous

Early-Type Stars as a Function of Metallicity
= Stellar propertes: stellar winds, ionization balance, and density
structure; chemical composition and effective temperature
= Nearby low-metallicity analogs to high-redshift Universe

Telemetry System
+Command uplink and system
health downlink:

X-band 2 kbps down
*Data downlink:
Ka-Band 35 Mbps

MTO testing Laser Communication system

Core Mission Margin/Contingen

L2 halo Orbit Options | PWR % Mass | PWR Days to orbit
3 « 11) Wargin Contingency
HORUS Wil Feld imager = :
Single FOV —14x14' - 30 Doradus . - GALEX UV Image | Lunar Swingby wiPhasing Loops ‘ 26% 1 58% ‘ 19% 1 16% ‘ ~130 |
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