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.TF

Scans entire Northern

hemisphere every two nights

Characterizes AGN variability on

month to year timescales

Observes 24° x 96° sectors every

30 minutes for one month

Can we characterize variability

on day to month timescales ?
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A light curve from ZTF (bottom), compared to a light curve from Kepler (top), an exoplanet telescope
retired in 2018 (Smith et al. 2011)




Rapid Optical Flares in the Blazar OJ 287 on Intraday Timescales with TESS
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Optical Quasi-periodic Oscillations in the TESS light curves of three
blazars
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Detection of Quasi-Periodic Oscillations in the Blazar S4 09541658 with TESS
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Challenges of Using TESS

- Short timescale means it's difficult to perform quality checks
- Large pixels -- 21" x 21"
- Systematic errors

- Pointing jitter

- Scattered light

-  Metallic straps

- Asteroids

- Nearby bright stars

Northrop Grumman Innovation Systems




Quaver

Created by Krista Lynne Smith (Texas A&M)
Quaver is "an interactive, tunable pipeline designed to handle TESS

data of stochastically varying sources, especially AGN."

Most TESS pipelines are ill-suited for stochastic variability

light curve

time

brightness

Quaver attempts to distinguish between systematic errors from TESS

itself and legitimate stochastic variability from an astrophysical source
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Yl My W
I

1390 1395
Se Time - 2457000 [BT)D days]
Se Additive Components
Enter Cycle
Generating Aperture

adding(12,
adding(12,
Additive tr
=33

23
0.239643530

Systematics o
0.239643530 Multiplicative Components

1017 i
1092
Systematics -

0.232576443

463 ’

578 . 110 115 120 125 130
Systematics ‘%\‘W’M\ Pixel Column Number
0.201942964 1385 1390 1395 1400

444

466
Saving to f

1385 1390 1395 1400

Pixel Row Number

A€dPQ=



Light Curve for OJ287 (BL Lac object with magnitude 15)
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Light Curve for S4 0954+658 (Blazar with magnitude 15.495)
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Conclusion

ZTF is an incredibly beneficial sanity check for AGN light curves
extracted from TESS
Objects from 15th to 17th magnitude appear most likely to agree
with ZTF data
- Bulk run of Quaver may better reveal the limiting magnitude
range
TESS is a continuing mission and we expect to find out more as

more data comes in




Thank you for listening]!

sophieclark@ufl.edu
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Transiting Exoplanet Survey Satellite
- Launched in April 2018

- Designed to observe exoplanet transits in F5-MJ stars
- 4 silicon CCD lenses with 24° x 24° views

- Bandpass of 600-1000 nm

- Elliptical orbit with period of 13.7 days

- All sky survey completed in 2 years (I per hemisphere)

- Returns full-frame images (FFIs) with 30-minute exposure times
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