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The charge of the HLTDS Core Community 
Survey Committee is to recommend an 
implementation for the HLTDS that:

- Meets the scientific requirements 
related to type Ia supernova cosmology

- AND maximizes the broader scientific 
return for the entire Roman community

We are your voice to the Roman project!

Our “Dual Mandate”

Engineering a “soft landing” for the HLTDS
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HLTDS Science Goal: SN Ia Cosmology

DES 2024
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HLTDS Science Requirements

FoMSN,Ref is computed for a reference survey neglecting systematic uncertainties.
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HLTDS Science Requirements
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HLTDS Mission Requirements
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Reference HLTDS Design

6 months of observations conducted over a 2 year period (nominally mid-mission)

Rose et al. 2021
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Reference HLTDS Design

Reference observing strategy: 30 hour visits every 5 days

Rose et al. 2021
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- Roman-organized (2023)
- White Paper Pitches
- White Papers
- White Paper Updates

- IPAC Roman Meeting (July 
2024)
- Public Presentation
- Working Group Meetings

- STRIDE Working Group 
(August 2024)

- Community Forum Update 
(August/September 2024)

Community Input on Science Enhancements
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- Cadence / Filters / Depth / Area
- Investigate trade space to meet dual mandates (SNe Ia and 

community science)
- Spectroscopy Fraction

- Fraction of survey devoted to prism spectroscopy
- Field Selection

- Visibility, Extant/planned complementary data sets
- Survey Extensions

- Reference images, pre/post extension
- Leveraging Complementary Data Sets

- Roman-supported Subaru time, Rubin overlap, etc.

Working Groups
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- Overarching approach:
- Identify range of survey designs that 

meet SN Ia cosmology 
requirements

- Prioritize amongst those that enable 
broadest range of community 
science

- Start with acceptable cadences, 
then work towards filters / depth / 
area optimization
- Cadence recommendations most 

strongly constrain the range of 
science possible

Cadence / Filters / Depth / Area

Rose et al. 2021



14

- Figure of merit calculation depends on 
assumptions of complementary (lower 
redshift) SNe Ia
- Nearby (z < 0.1) sample assumed to anchor 

Hubble diagram
- Rubin sample (intermediate z) not currently 

available to entire Roman community
- Survey Design Implications

- Drives towards much larger area and r-band 
to discover sufficient events at z ~ 0.3

- Our Approach
- Unanimous desire for Roman to focus on 

unique (NIR and high-z) science
- Work with Roman project to attempt to 

negotiate public release of relevant Rubin 
data sets

- Recommend distinct surveys depending on 
Rubin data availability

Complication #1: Complementary Data
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- SNe Ia cosmology requires 
cadences ranging from ~ 5-15 days
- Shorter cadences have no benefit 

for cosmology analysis (and result 
in correspondingly reduced survey 
area/depth)

- Longer cadences lose ability to 
match SN Ia templates

- Cannot accommodate high cadence 
(e.g., kilonova / “fast” transients)
- Opportunity to augment with Guest 

Investigator program
- Considering variations to the 

cadence to avoid aliasing for 
periodic sources and fill out AGN 
structure functions.

Cadence Results
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- Currently exploring trade space in 
filter / depth / area

- Preliminary results:
- “Wide” and “Deep” tiers favored (no 

strong advantage to adding 
“Medium” tier)

- At least 4 bands in each tier for 
photometric redshifts and template 
matching

- Interlacing filters (e.g., rJ in epoch 
1, zH in epoch 2) generally provides 
sufficient temporal coverage and 
increases survey area

Filters / Depth / Area
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- For SN Ia cosmology (e.g., 
twinning), prism spectra have 
limited benefit
- Likely prism fraction of survey 

time will be <~ 20%
- For community science, some 

spectra beneficial for 
classification, training, etc., 
and highly unique to Roman
- Currently exploring 

spectroscopy fractions ~ 
10-30% of survey time.

Spectroscopy 
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- Strong motivations for splitting survey fields into two areas, one in Northern 
and one in Southern hemisphere
- Cross-validation / jackknife testing of cosmology results
- Continuous ground-based visibility for follow-up
- Complementary data sets (Rubin in South, Subaru in North)

- Currently preferred field areas
- South: Euclid Deep Field (also Rubin Deep Drilling Field)
- North: ELIAS-N1 (though others still under consideration)

- Still exploring exact apportionment in each hemisphere
- E.g., preferentially split wide and deep tiers into different hemispheres
- Recommendations dependent on allocation of Subaru data

Field Selection
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- Reference Imaging
- Deep reference imaging obtained 

prior to survey commencement 
necessary to enable real-time 
science

- Should be collected in a way to 
allow testing of pipelines, 
follow-up, etc.

- Expanded Baseline
- Roman uniquely capable of 

discovering high-redshift 
transients

- Many (TDEs, pair instability SNe, 
AGN) will have extremely long 
time scales that would benefit 
from extending survey baseline

- K-band observations
- Currently under consideration:

- Under- vs. In- vs. Over-guide
- Compatibility with other core 

community surveys 

Survey Extensions
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- 100 nights of Subaru time have 
been reserved for joint Roman 
science

- For the HLTDS, these could be 
critical for:
- Host galaxy spectroscopy
- Spectral transient classification / 

characterization
- Concurrent imaging of HLTDS fields

- Currently attempting to understand 
constraints (e.g., PFS availability, 
overall demand for Subaru time) to 
inform HLTDS field selection 
recommendations

Leveraging Complementary Data Sets

Subaru Telescope (Mauna Kea, HI)
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HLTDS Definition Committee: Where we stand

• Feb 2024: Kick-off meeting 

• Mar 2024: Design & organize review process for white papers & science pitches

• Apr-Jun 2024: Reviews, rankings & discussion of science ideas

• Jul-Aug 2024: Report to community for feedback and iteration.
– Jul 9-12: Roman Science Conference, Pasadena, CA
– Aug 28: Virtual Town Hall (we are here!)
 

• Sep 2024: Refine trade studies, simulations and develop implementation plans

• Oct 2024: Preview results of survey definitions to community for feedback

• Nov 2024: Report due to Roman project



23

Roman HLTDS: Let us know your thoughts!

Via email to the committee 
co-chairs: 
brad.cenko@nasa.gov, 
masao@sas.upenn.edu

Questionnaire:

https://forms.gle/4UogRf4KS2RkADHY7

mailto:brad.cenko@nasa.gov
mailto:masao@sas.upenn.edu
https://urldefense.com/v3/__https://forms.gle/4UogRf4KS2RkADHY7__;!!PvDODwlR4mBZyAb0!WoqoFB4dPotJ3M0FQRFs-oe0p1yAkCqvbdjPaYOIZmDsROtFQGA2fqkf-zkGm8WYEiDUE83SSZw8ZsHrnByiLLukMXMlWw$

