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About GP|

 Gemini Planet Imager
* Uses direct imaging
* Obtains spectra of planets

* Spectra have 16 pixels
each

* Uses 4 IR bands (YHJK)
* Getting an upgrade

pla?fetimager.org
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Direct Imaging

Taking Pictures of
planets

Shown here are 3
exoplanets

planetimager.org
9/23/2022 Joseph Hand 3



Jpsides? g

* Generally
applicable

* Unigue bias

 Can constrain
certain properties
of exoplanets

planetimager.org
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Downsiges?

It’s hard:

* Needs a decent
telescope

* There’s literally a
star right there!

 Background stars

planetimager.org
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Now the Paper

 How to make measurements?
« How accurate are they?

* Can it distinguish an exoplanet from a
background star?
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Methods

 Generate model spectra
« Make the real world happen

9/23/2022

Flux (erg/em?/sfum)

GPI 2.0 Medium Resolution (1300.0K, log(g) = 2); SNR =5
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Preliminary Results

Likelihood Colormap; Teff = 1300 K, g = 262 cmjs?, SHR =5

* Temperature v
* Surface Gravity X I
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Better "Real World"

* Nonlinear
dispersion

* Line spread
(blurring)

9/23/2022
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Results 1

Likelihood Colormap; Telfl = 1300 K, logig)] = 3.0, 5NR = 3 Likelihood Colormap; Teff = 1300.0 K, logig) = 3.0, SNR = 5
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Results 2
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Tahle 4.

GPI 2.0 Medium Resolution Cases Summary

00 K 1000 K 1300 K

Cases 68%% 95% 99, 7% 68% 05%% 99.7 68%a 95%% 99, 7%,

Conf. Conf. Conf. Conf, Conf. Conf. Conf. Conf. Conf.
H (texp = 4 hrs) 5.1 21.1 57 7.9 307 497 3.1 113.3 [92.5
H+Y (tep=2hrs | 2.4 [0.6 154 9.5 363 .6 35.1 [28.8 215
each)
H+J (tey = 2 hrs 1.2 h.9 12.2 6.3 26.1 443 21.5 7.7 1304
each)
H+K {tep=2hrs | 7.9 30.1 51.3 1.6 435 73.5 26.7 96.9 [63.1
each)
Y+HHAE (tep= | 1.8 BT [4.8 9 343 58 24.2 B7.1 |46.5
| hr each)
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Results 3

e <25% error when SNR>5

* 2 hours exposure

SNR Effects Across Temperature
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Conclusions

 GPl 2.0 can constrain temperature
* Not really surface gravity

 Best bands are H and |

* |t can tell stars from planets

9/23/2022 Joseph Hand
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