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UVEX - Design Goals @ UVEX

Synoptic Two-Band All-Sky Survey

« 50-100x deeper than GALEX
« Complementary to Rubin, Euclid, Roman

Time Domain Capabilities
* 3 hr target-of-opportunity response time
* Multiple cadences from hours to months

‘ ?‘ Slit Spectroscopy
y * Sensitive, R>1000 over broad bandpass
’ 1-degree long slit with multiple widths



UVEX = Instrumentation @ UVEX
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12 deg? field of view <2.25" FWHM PSF 1° long, multi-width slit
Covers LMC/SMC in 7 pointings Can resolve all but the densest  R>1000 across broad UV band,
regions of the LMC/SMC multitude of serendipitous spectra
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UVEX — Instrumentation @ UVEX

FUV and NUV Imagers:
* Imaging FoV 3.5° x 3.5° . .
. Imaging PSF <2 25" HPD Simultaneous Imaging + Spectrc?scopy
* Pixel Size 1" '
- FUV Band 1390 — 1900 A
- NUV Band 2030 - 2700 A
» Detectors 4k x 4k CMOS
Spectrometer
» Bandpass 1150 — 2650 A
 Slit size 2" 1 4"
« Slit length 1°

. R (W/d) 1450 — 3150



UVEX — Mission Design (@), UVEX

TESS-like 2:1 lunar resonance orbit
Unlike TESS, downlink data every 6 hr

Data releases ~daily cadence ,
+fast alerts | doon onbi

Ricker at al (2015)
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UVEX — Mission Design

730 days of science operations

Calibration
& Reserve*

66.85 days

*includes deep fields

Community
ToOs

All-sky survey 58.4 days

500 days
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Low Metallicity Galaxies spectroscopy
Rapid CC SNe spectroscopy
LMC/SMC (imaging & spectroscopy)

©), UVEX
All-sky Synoptic Survey
LMC/SMC Weekly Survey

LMLZ Spectroscopic Survey

Targets of Opportunity
* EMGW Rapid Response

* SNe Rapid Response

 Community ToOs



UVEX — Synoptic Survey ©), UVEX

S UV & NUV
Coveroge

All sky reference surveys (~50 days) at launch and ~1 year

|| CadencedSurveys | | |

Year One Year Two




UVEX — Synoptic Survey ©), UVEX

3 High Cadence Survey

One 6-hr SU rvey B.|0Ck - 2 blocks at ~12-hr cadence, including interrupts, ~5 days total
20 contiguous f'_elds Block A Block B LMC & SMC Spectroscopy targets
One dwell per field

One Dwell = 1 day 1 day 1 day 1 day 1 day
3 x NUV Images 60°
1 x FUV Image Sun
1 x LSS image 300 Avoidance 300
All simultaneous :

w/overheads = 930s
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UVEX - Performance, Imaging

* Single-visit depth >24.5 AB

* Depth after all-sky survey
>25 in both bands

* Deep fields* >27

*also imaging fields near LSS

targets...
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UVEX — Performance, Spectroscopy (-, UVEX
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UVEX — Performance, Spectroscopy (-, UVEX

) Line_ilsux sensitiv;ty . ol 4 Simulated galaxy: 2 Myr, 1% Z,
~107> ergs / cm</sec/ A NE 105 My at 100 Mpc (37,800s)
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1210 A O 0
O 4{Cv Hen O] Sin] Cui]
»  Max single-exposure =
~1800-s 2 2 HST/COS G140L
X
L= 0/ | ' , |
1500 1600 1700 1800 1900 2000

Rest Wavelength A/A

11



UVEX = Timeline

| GALEX 2003 - 2013

ULTRASAT 2025 -

HST 1990 >

Swift 2004 >

UVEX: an all-sky ultraviolet
mission for the coming
generation

UVEX 2028 >

Euclid 2023 >

Rubin 2024 -

Roman 2025 >
LIGO/Virgo/KAGRA
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UVEX — Data Release Schedule

Transient
Alerts to
Brokers

e Alerts to
Science
Team for
Follow Up

Science-Ready
Single-Epoch
Images

Single-Epoch
Spectral 2D
Frames

Difference
Images

Single-Epoch
Photometry
Tables

Image Atlas

Photometry
Catalog

Light Curves

All-Sky Maps

After

Prime
Mission

Updated All-Sky
Maps

Science Team
Level 4 Data
Products
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UVEX — ETC + Simulator

. Imagin% ETC
« Backgrounds for RA/Dec + Time
e Latest Instrument Performance
«  Computes Limiting magnitudes / SNR
estimates

» Spectroscopy Simulator
*  Generate synthetic spectra
» Estimate SNR per resolution element

« Based on astropy / synphot / specutils with
example jupyter notebooks

* https://github.com/uvex-mission/uvex-etc

* Imaging simulator coming this summer



https://github.com/uvex-mission/uvex-etc

