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e ACROSS s aresult of NASA’s response to the decadal recommendation to investin TDAMM science
 Ourgoal: how can we increase the operational efficiency of NASA’s observatory fleet to better enable
TDAMM research, while passively benefiting all science cases?
* Improving science situational awareness (SSA):

e Centralizing observing schedules in a homogeneous format (planned, scheduled, performed)

* Building scientific tools (joint visibility, integration time calculations, etc.)

* Developing ToO management system (tying into NASA mission operations centers and existing

software, e.g. TOMs)

 This isfor the benefit of both astronomers and observatory operations staff!
* Forastronomers—if | know that X mission/observatory is following this event, how can | best
complement that follow-up? What telescope resources were, or will be, observing an object?
* Forobservatory operations staff—provide a centralized service to host observation schedules, ToO
submission forms, etc.
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e ACROSS system encompasses science
feasibility tools centered on
observatory state and status
information

* “Who’s looking (or can look) where,
when?”

* Through public-facing API, front-end
website, and installable Python
libraries:

across-server: APl endpoints
providing access to science dat

e across-client: python client API
wrapper

* across-tools: python science
tooling dependencies for ACROSS

science. data.nasa.gov

| Info content about ACROSS |

| In progressibut

NASA Observatones

Observatory

Schedules ‘ N
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ACROSS System Overview "GELLSS:
« Backend e

 Database: postgresqgl | Info content about ACROSS |
across-server: FastAPI
across-data-ingestion: FastAP

« across-client: python client API — s e |
wrapper N

* across-tools: python science P 7
tooling dependencies for ACROSS T i

 Frontend: :

» Static info content site availableat | e || smtbw l
https://science.data.nasa.gov/data- — || | wosscsen b [—
sites/across — ] || e —

* Dynamic site (with user o o it R tomton JLTJ across server ]~—- Daabase
management, searchable pages e | Pl i
providing access to server) coming i
soor — 1 ([ s GES

___________ J
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o ACROSS Server - Swagger Ul

The ACROSS Server uses OpenAPI, an industry
standard machine and human readable way for
users to interact with the ACROSS data system

ACROSS Server ®®

/api/openapi.json

Astrophysics Cross-Observatory Science Support (ACROSS)

Server providing tools and utilities for various NASA missions to aid in coordination of large observation efforts.

Schedule ~ . .
Example: querying observation

GET /schedule/ Read schedule(s) A\ S Ch ed u le S fo r NASA h I gh _e ne rgy
Read most recent schedules based on query params a St I’O p hyS | CS ml S Sl O n S

200 Return a schedule No links
Parameters
Media type
application/json ~ ]
Name Description Controls Accept header.

. Example Value Schema
date_range_begin
string | (string | 1,

null) ($date-time) "external_observation_id": "string",
"type": "imaging",

(query) "status": "planned”,
"pointing_angle": 0,
date_range_end "exposure_time":

"reason": "string",

"description”: "string",
"proposal_reference": "string",

string | (string |
null) ($date-time)

(query) "object_position": {
status Available values : planned, scheduled, performed
string | (string | [.. v ‘ "aepth": {
null) . ’ "value":
(query) "unit": "ab_mag"
1,
"bandpass": {
"filter_name": "string",
"min": @,
"max": @,
Available at s e
"unit": "eV"

1,

5
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GET /tools/visibility-calculator/calculate/{instrument_id} Visibility Calculator A

Calculate visibility of a satellite from a given location.

Example: single instrument
Parameters target visibility calculator

Name Description
instrument_id * " Code Description
string($uuid)
(path) 200 Return visibility calculation results.
ra* Media type
number [ application/json A ]
(query)
Controls Accept header.
*
dec Example Value Schema
number
(query)
- "ra": 0,
date_range_begin "dec": 0,
string($date-time) "date_range_begi "2025-09-17721:02:13.7872",
(query) "date_range_end": "2025-09-17T721:02:13.787Z",
"hi_res": true,
date_range_end * "min_visibility_duration": 0,
string($date-tine) lqsfrtlmc_ant_u_i : "3fa85f64-5717-4562-b3fc-2c963f66afab",
"visibility_windows": [
(query)
) "window": {
hi_res Default value : true } "begin": {
boolean [ true v "datetime": "2025-09-17T21:02:13.787Z",
(query) "constraint
min_visibility_duration Default value : 0
integer 0 "datetime"
(query)

"constraint 5
"observatory_id": "3fa85f64-5717-4562-b3fc-2c963f66afa6"
}

Available at 13

"max_visibility_duration": 0,
"constraint_reason": {
eg an " .

hIIpS.HSQ[MQ[ p[Qd across.smece.nasa gQM{apihfj {dQQS "o wesringn
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N( \l"'ﬁ ACROSS Data Ingestion

* Dataingestion layer—FastAPI

. . . = O Swift-SOT / swifttools Q Type (/] to search
server with tasks to ingest various
. . : : : 7 :
d ata at set interva '.S via cron <> Code () Issues 17 Pullrequests 1 (® Actions [ Projects () Security |~ Insights
« E.g. observatory schedule data— & swifttools rubic O wick &3 ~
tasks ingest data for each
teleSCOpe N AC ROSS server ¥ main ~ P 38Branches © 34 Tags Q Gotofile t Add file ~ A
. . . p
°
Aggregatl ng th ese d ata IS ea Sy In % jak674 Update swift_too changelog and version number (#28) ec5dcd2 - 8 months ago @ 155 Commits G
some cases...
B .githubj/workflows Add linting/formatting. Take it easy on the linting for now... last year a
|
M examples LINTING: Fix use of != None and False (#24) 9 months ago 4
B swifttools Update swift_too changelog and version number (#28) 8 months ago G
%
M .gitignore Small revision to the documentation, giving installation g... 5 years ago
g
[ .pre-commit-config.yam! LINTING: Fix use of != None and == False (#24) 9 months ago Y
(% ChangelLog.md Modified the details of the main README.md, and links i... last year R
[ LICENSE Update LICENSE 4 years ago R
[ README.md Modified the details of the main README.md, and links i... last year ¢
D pyproject.tomi Auto generates version.py file from GitHub tags (#22) 10 months ago
+
™ ruff.tom! LINTING: Fix use of != None and == False (#24) 9 months ago
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* Dataingestion layer—FastAPI
server with tasks to ingest various

. . 17-Jul-20825 29:20:56 ———  HST Observing Timeline Report for SMS:  252027A7 — Page 1
data at set intervals via cron SMS Start: 2025.202:00:00:00 (21-JUL-2025 00:00:008), End: 2025.289:00:00:00 (2B-JUL-2025 00:00:00)
« E.g. observatory schedule data—
: Observation Set Principal Science Spectral Exposure
ta SkS |ngeSt data for eaCh Begin UT End UT SU Id Investigat Exp # Target Instrume Mode  Apertures Elements Time(sec) 0B AL EX O#
telescope in ACROSS server 2025.202 09:30:00 89:31:19 1766694 Pidgeon  94-001 TUNGSTEN WFC3/UVI ACCUM  UVIS F475X 1.80 94 91 01 Al
2025.202 @0:31:19 @9:35:25 1766694 Pidgeon 94-082 TUNGSTEN WFCI/UWT ACCUM  LVIS F4T5X 200,08 04 91 @2 A2
2025.202 @0:35:25 00:36:29 1766694 Pidgeon  94-003 TUNGSTEN WEC3/UNT ACCUM  UVIS F475% 1.88 94 91 @3 A3
° H H H 2025.202 @0:39:00 82:41:33 1766B4K Pidgeon  4K—-B@1 DARK WFC3/UNT ACCUM  UVIS 0.58 4K 81 Bl AS
Aggregatlng th ese data IS easy In 2025.202 B0:39:89 81:16:38 17668B4K Pidgeon 4K-082 DARK S/C DATA  MONE 4.08 4K 82 81
. 2025.202 @0:41:33 90:43:53 176GB4K Pidgeon  4K-003 DARK WFCI/UVI ACCUM  UVIS 8.58 4K 03 01 AG
some cases...and much harderin 2075.202 BB:43:53 00:44:01 1766B4K Pidgeon  AK-04 DARK WFCZ/UNT ACCUM  LVIS 09008 4K 84 @1 A7
I 2025.202 91:04:12 91:10:11 1788417 Loyd I17-801 TOI-815 STIS/CCD ACQ F25HD3 MIRVIS 12.48 IT7 21 @1 A9
Othe [S! 2025.202 01:10:46 B1:46:29 1788417 Loyd 17-092 TOI-815 STIS/MAL TIME-T SL2@@ G148M 1971.08 I7 @3 91 AC
2025.202 @1:49:23 81:51:32 1780417 Loyd 17-803 WAVEHITM STIS/MAL ACCUM SL200 Gl4EM 8.88 I7 85 01 AG
2025.202 91:16:40 81:34:31 1766991 Pidgeon B1-081 DARK-NM WFCI/UVI ACCLUM  UVIS F39em a@p.02 21 91 @1 AD
9 : H : 2025.202 91:34:31 91:52:27 1766901 Pidgeon B1-081 DARK-MNM WFCI/UWT ACCUM  UVIS F39emM 980.02 01 82 81 AE
° We’re do'“g the heaVy llftlng SO 2025.202 91:56:47 82:15:51 17631EF Dallas EF-2081 DARK STIS/CCD ACCUM  F2BXSELP MIRVIS 1120.88 EF @1 21 Al
’ 2025,202 92:15:51 82:17:35 17631EF Dallas EF-B82 DARK STIS/CCD ACCUM  F2EXSOLP MIRVIS 60,88 EF 81 82 AK
astronomers don’t have to! 2025.202 82:17:35 92:19:23 17631EF Dallas EF-083 DARK STIS/CCD ACCUM F28XS0LP  MIRVIS 68,88 EF 81 @3 AL
2025.202 02:20:43 82:33:45 1758202 Thilker  D2-801 NGC1809 WFC3/UVL ACCUM UVIS-CENTER FG57N 6e0.28 D2 91 @1 AN
2025.202 02:20:43 82:33:45 1758202 Thilker  D2-B82 ANY ACS/WFE  ACCUM  WFC CLEARIL 540,80 02 81 82 AD
Fa14W
2025.202 92:33:45 §2:39:42 1758202 Thilker  D2-003 NGC1809 WFCI/UVL ACCUM UVIS-CENTER FGS7N 710.88 D2 82 @1 AS
2825.202 02:33:45 B82:33:55 1758202 Thilker  D2-B@4 ANY ACS/WFC ACCUM  WFC CLEAR1L £50.88 D2 @2 @2 AT
Fa14w
2025.202 02:47:53 03:02:48 1750202 Thilker  D2-005 NGC1809 WFCI/UVE ACCUM  UVIS-CENTER F&S7N 710.88 D2 #3 81 AW
2025.202 02:47:53 @82:48:58 1758202 Thilker  D2-B@6 ANY ACS/WFC ACCUM  WEC FEOEW 780.82 D2 83 02 AX

i EARY
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Data Ingestion Status amass

* Allingestion tasks run on a set ® Observatory Data Ingestion Status UTC: 2025-09-17 18:06:11

cadence

* Timing of tasks available
through the server or through a
frontend page

 Schedules pertelescope are

active Newest schedule ends after last ingestion cycle
‘lagging Data is present, newest schedule end date before last ingestion cycle

offline No schedule cadence configured or no data

Imaging X-Ray Polarimetry Explorer (IXPE)

ingested on a regular basis, as

shown Telescopes
* Schedule ingestion labeled as IXPE .
maging X-Ray Polarimetry Explorer
active, lagging, or offline
depending on frequency, time ks Trdabtia hie cuttoo1hl0di29056 A Eldare, Lalhilee, 22Wimeen, 6 nssoms active
Of la St ingestio n, and SC hedule ii;ingi;z;ﬁ;ea;d: igigzizzig ?2!53232
duration

Fermi Gamma-ray Space Telescope (Fermi)

Telescopes

LAT
Large Area Telescope
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* Dynamic frontend site will have
pages to retrieve data products
from the server, including
schedules and observations, or
perform target visibility
calculations

 Cone search, date range,
bandpass information,
observatory/telescope/instru
ment, etc.

* What has every telescope
observed, and what are they
planning to observe?

* Allfunctionality to retrieve data
does not require login credentials

N(isfl Astrophysics Cross-Observatory Science Support Datav Tools v API A

8 Browse Observations

Query Filters

Observation Name [ Date [ Type v
Coordinate Cone Search v
Energy Regime [ Bandpass v
Depth v
Filter By Schedule IDs &

® Observations -1 L1111

Observatory/Telescope/Instrument Date Begin Date End RA DEC Target id Exposure Time Bandpass Name Observati
SANDY'S SPACE STATION Sandy's

SANDY'S EYE IN THE SKY 2025-12-18 13:42:56 2025-12-19 13:42:56 123.456° -78.901° Treedome s _ imaging
SANDY'S X-RAY Observations

10
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Conclusions and Future Outlook [””55

NASA

* ACROSS server with public-facing APl endpoints are now available

* Currently serving all planned observation schedules for NASA high energy missions, with as-flown schedule
ingestion tasks in development

* Providesroutes to calculate single instrument and joint instrument target visibility windows
 Accessiblevia HTTP requests or python client library (see Sam Wyatt’s talk)

« ACROSS dynamic frontend site will be launched soon
* Will provide searchable web pages for observation schedules, graphical Ul for visibility windows

* Questions? Ideas? Feel free to reach out! across@lists.nasa.gov

ACROSS server: ACROSS GitHub:

11
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Interactive interface to find coincident
visibility windows for multiple

observatories (space and ground based)
based on constraints such as Sun angle,
Moon angle, etc.

“When can | schedule observations (or joint
observations) on any number of facilities?”

WORK
IN
PRIGRESS

il

Begin time total

Begin time

End time

Begin time

End time

End time Total

Time

Observatory 1

Observatory £

Observatory 3

joint visibility
window

observatory
visibilty window

13
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