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Characterizing Accretion Variability with HST 
and Simulations

Image credit: NASA/JPL-Caltech

• How does accretion vary?

• What causes different types of accretion variability?



Canonical view of magnetospheric accretion 
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Magnetic fields on T Tauri 
stars are quite strong
(~1-2kG at the surface
e.g., Johns-Krull et al. 2004)

(For a review, see Hartmann et al. 2016)

RM
<latexit sha1_base64="yGldqhSP2G1tvz2MpzlZm7QqFSk=">AAAB6nicdVDLSsNAFL3xWeur6tLNYBFclaSNmO6KbtwI9dEHtKFMppN26GQSZiZCCf0ENy4UcesXufNvnD4EFT1w4XDOvdx7T5BwprRtf1hLyyura+u5jfzm1vbObmFvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHQx9Vv3VCoWizs9Tqgf4YFgISNYG+n2pnfVKxTtkuOe2lUPGeK5Fcc1pFz17EoVOSV7hiIsUO8V3rv9mKQRFZpwrFTHsRPtZ1hqRjid5LupogkmIzygHUMFjqjys9mpE3RslD4KY2lKaDRTv09kOFJqHAWmM8J6qH57U/Evr5Pq0PMzJpJUU0Hmi8KUIx2j6d+ozyQlmo8NwUQycysiQywx0SadvAnh61P0P2mWS46J6Not1s4XceTgEI7gBBw4gxpcQh0aQGAAD/AEzxa3Hq0X63XeumQtZg7gB6y3T25WjeU=</latexit><latexit sha1_base64="yGldqhSP2G1tvz2MpzlZm7QqFSk=">AAAB6nicdVDLSsNAFL3xWeur6tLNYBFclaSNmO6KbtwI9dEHtKFMppN26GQSZiZCCf0ENy4UcesXufNvnD4EFT1w4XDOvdx7T5BwprRtf1hLyyura+u5jfzm1vbObmFvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHQx9Vv3VCoWizs9Tqgf4YFgISNYG+n2pnfVKxTtkuOe2lUPGeK5Fcc1pFz17EoVOSV7hiIsUO8V3rv9mKQRFZpwrFTHsRPtZ1hqRjid5LupogkmIzygHUMFjqjys9mpE3RslD4KY2lKaDRTv09kOFJqHAWmM8J6qH57U/Evr5Pq0PMzJpJUU0Hmi8KUIx2j6d+ozyQlmo8NwUQycysiQywx0SadvAnh61P0P2mWS46J6Not1s4XceTgEI7gBBw4gxpcQh0aQGAAD/AEzxa3Hq0X63XeumQtZg7gB6y3T25WjeU=</latexit><latexit sha1_base64="yGldqhSP2G1tvz2MpzlZm7QqFSk=">AAAB6nicdVDLSsNAFL3xWeur6tLNYBFclaSNmO6KbtwI9dEHtKFMppN26GQSZiZCCf0ENy4UcesXufNvnD4EFT1w4XDOvdx7T5BwprRtf1hLyyura+u5jfzm1vbObmFvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHQx9Vv3VCoWizs9Tqgf4YFgISNYG+n2pnfVKxTtkuOe2lUPGeK5Fcc1pFz17EoVOSV7hiIsUO8V3rv9mKQRFZpwrFTHsRPtZ1hqRjid5LupogkmIzygHUMFjqjys9mpE3RslD4KY2lKaDRTv09kOFJqHAWmM8J6qH57U/Evr5Pq0PMzJpJUU0Hmi8KUIx2j6d+ozyQlmo8NwUQycysiQywx0SadvAnh61P0P2mWS46J6Not1s4XceTgEI7gBBw4gxpcQh0aQGAAD/AEzxa3Hq0X63XeumQtZg7gB6y3T25WjeU=</latexit><latexit sha1_base64="yGldqhSP2G1tvz2MpzlZm7QqFSk=">AAAB6nicdVDLSsNAFL3xWeur6tLNYBFclaSNmO6KbtwI9dEHtKFMppN26GQSZiZCCf0ENy4UcesXufNvnD4EFT1w4XDOvdx7T5BwprRtf1hLyyura+u5jfzm1vbObmFvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHQx9Vv3VCoWizs9Tqgf4YFgISNYG+n2pnfVKxTtkuOe2lUPGeK5Fcc1pFz17EoVOSV7hiIsUO8V3rv9mKQRFZpwrFTHsRPtZ1hqRjid5LupogkmIzygHUMFjqjys9mpE3RslD4KY2lKaDRTv09kOFJqHAWmM8J6qH57U/Evr5Pq0PMzJpJUU0Hmi8KUIx2j6d+ozyQlmo8NwUQycysiQywx0SadvAnh61P0P2mWS46J6Not1s4XceTgEI7gBBw4gxpcQh0aQGAAD/AEzxa3Hq0X63XeumQtZg7gB6y3T25WjeU=</latexit>

5R?<latexit sha1_base64="HjtOxh9+D/NOj9pdQzuYwZkLgr4=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0naFNNb0YvHKtYW2lA22027dLOJuxuhhP4JLx4U8erf8ea/cfshqOiDgcd7M8zMCxLOlLbtDyu3srq2vpHfLGxt7+zuFfcPblWcSkJbJOax7ARYUc4EbWmmOe0kkuIo4LQdjC9mfvueSsVicaMnCfUjPBQsZARrI3Vq1/2e0lj2iyW77Lg1u+4hQzy36riGVOqeXa0jp2zPUYIlmv3ie28QkzSiQhOOleo6dqL9DEvNCKfTQi9VNMFkjIe0a6jAEVV+Nr93ik6MMkBhLE0Jjebq94kMR0pNosB0RliP1G9vJv7ldVMden7GRJJqKshiUZhypGM0ex4NmKRE84khmEhmbkVkhCUm2kRUMCF8fYr+J7eVsmMiunJLjfNlHHk4gmM4BQfOoAGX0IQWEODwAE/wbN1Zj9aL9bpozVnLmUP4AevtEzRvkBU=</latexit><latexit sha1_base64="HjtOxh9+D/NOj9pdQzuYwZkLgr4=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0naFNNb0YvHKtYW2lA22027dLOJuxuhhP4JLx4U8erf8ea/cfshqOiDgcd7M8zMCxLOlLbtDyu3srq2vpHfLGxt7+zuFfcPblWcSkJbJOax7ARYUc4EbWmmOe0kkuIo4LQdjC9mfvueSsVicaMnCfUjPBQsZARrI3Vq1/2e0lj2iyW77Lg1u+4hQzy36riGVOqeXa0jp2zPUYIlmv3ie28QkzSiQhOOleo6dqL9DEvNCKfTQi9VNMFkjIe0a6jAEVV+Nr93ik6MMkBhLE0Jjebq94kMR0pNosB0RliP1G9vJv7ldVMden7GRJJqKshiUZhypGM0ex4NmKRE84khmEhmbkVkhCUm2kRUMCF8fYr+J7eVsmMiunJLjfNlHHk4gmM4BQfOoAGX0IQWEODwAE/wbN1Zj9aL9bpozVnLmUP4AevtEzRvkBU=</latexit><latexit sha1_base64="HjtOxh9+D/NOj9pdQzuYwZkLgr4=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0naFNNb0YvHKtYW2lA22027dLOJuxuhhP4JLx4U8erf8ea/cfshqOiDgcd7M8zMCxLOlLbtDyu3srq2vpHfLGxt7+zuFfcPblWcSkJbJOax7ARYUc4EbWmmOe0kkuIo4LQdjC9mfvueSsVicaMnCfUjPBQsZARrI3Vq1/2e0lj2iyW77Lg1u+4hQzy36riGVOqeXa0jp2zPUYIlmv3ie28QkzSiQhOOleo6dqL9DEvNCKfTQi9VNMFkjIe0a6jAEVV+Nr93ik6MMkBhLE0Jjebq94kMR0pNosB0RliP1G9vJv7ldVMden7GRJJqKshiUZhypGM0ex4NmKRE84khmEhmbkVkhCUm2kRUMCF8fYr+J7eVsmMiunJLjfNlHHk4gmM4BQfOoAGX0IQWEODwAE/wbN1Zj9aL9bpozVnLmUP4AevtEzRvkBU=</latexit><latexit sha1_base64="HjtOxh9+D/NOj9pdQzuYwZkLgr4=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0naFNNb0YvHKtYW2lA22027dLOJuxuhhP4JLx4U8erf8ea/cfshqOiDgcd7M8zMCxLOlLbtDyu3srq2vpHfLGxt7+zuFfcPblWcSkJbJOax7ARYUc4EbWmmOe0kkuIo4LQdjC9mfvueSsVicaMnCfUjPBQsZARrI3Vq1/2e0lj2iyW77Lg1u+4hQzy36riGVOqeXa0jp2zPUYIlmv3ie28QkzSiQhOOleo6dqL9DEvNCKfTQi9VNMFkjIe0a6jAEVV+Nr93ik6MMkBhLE0Jjebq94kMR0pNosB0RliP1G9vJv7ldVMden7GRJJqKshiUZhypGM0ex4NmKRE84khmEhmbkVkhCUm2kRUMCF8fYr+J7eVsmMiunJLjfNlHHk4gmM4BQfOoAGX0IQWEODwAE/wbN1Zj9aL9bpozVnLmUP4AevtEzRvkBU=</latexit>

20R?<latexit sha1_base64="NaLHZYx5/qgwv+rCn96vYWY9Y5M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4Kpl2xOmu6MZlFfuQdiiZNNOGJpkhyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscX8789j1VmsXy1kwSGgg8lCxiBBsr3VXQTb+nDVb9YgmVXe8M1Xxoie9VXc+SSs1H1Rp0y2iOElii0S++9wYxSQWVhnCsdddFiQkyrAwjnE4LvVTTBJMxHtKupRILqoNsfvAUnlhlAKNY2ZIGztXvExkWWk9EaDsFNiP925uJf3nd1ER+kDGZpIZKslgUpRyaGM6+hwOmKDF8YgkmitlbIRlhhYmxGRVsCF+fwv9Jq1J2bUTXXql+sYwjD47AMTgFLjgHdXAFGqAJCBDgATyBZ0c5j86L87pozTnLmUPwA87bJ58CkEw=</latexit><latexit sha1_base64="NaLHZYx5/qgwv+rCn96vYWY9Y5M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4Kpl2xOmu6MZlFfuQdiiZNNOGJpkhyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscX8789j1VmsXy1kwSGgg8lCxiBBsr3VXQTb+nDVb9YgmVXe8M1Xxoie9VXc+SSs1H1Rp0y2iOElii0S++9wYxSQWVhnCsdddFiQkyrAwjnE4LvVTTBJMxHtKupRILqoNsfvAUnlhlAKNY2ZIGztXvExkWWk9EaDsFNiP925uJf3nd1ER+kDGZpIZKslgUpRyaGM6+hwOmKDF8YgkmitlbIRlhhYmxGRVsCF+fwv9Jq1J2bUTXXql+sYwjD47AMTgFLjgHdXAFGqAJCBDgATyBZ0c5j86L87pozTnLmUPwA87bJ58CkEw=</latexit><latexit sha1_base64="NaLHZYx5/qgwv+rCn96vYWY9Y5M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4Kpl2xOmu6MZlFfuQdiiZNNOGJpkhyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscX8789j1VmsXy1kwSGgg8lCxiBBsr3VXQTb+nDVb9YgmVXe8M1Xxoie9VXc+SSs1H1Rp0y2iOElii0S++9wYxSQWVhnCsdddFiQkyrAwjnE4LvVTTBJMxHtKupRILqoNsfvAUnlhlAKNY2ZIGztXvExkWWk9EaDsFNiP925uJf3nd1ER+kDGZpIZKslgUpRyaGM6+hwOmKDF8YgkmitlbIRlhhYmxGRVsCF+fwv9Jq1J2bUTXXql+sYwjD47AMTgFLjgHdXAFGqAJCBDgATyBZ0c5j86L87pozTnLmUPwA87bJ58CkEw=</latexit><latexit sha1_base64="NaLHZYx5/qgwv+rCn96vYWY9Y5M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4Kpl2xOmu6MZlFfuQdiiZNNOGJpkhyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscX8789j1VmsXy1kwSGgg8lCxiBBsr3VXQTb+nDVb9YgmVXe8M1Xxoie9VXc+SSs1H1Rp0y2iOElii0S++9wYxSQWVhnCsdddFiQkyrAwjnE4LvVTTBJMxHtKupRILqoNsfvAUnlhlAKNY2ZIGztXvExkWWk9EaDsFNiP925uJf3nd1ER+kDGZpIZKslgUpRyaGM6+hwOmKDF8YgkmitlbIRlhhYmxGRVsCF+fwv9Jq1J2bUTXXql+sYwjD47AMTgFLjgHdXAFGqAJCBDgATyBZ0c5j86L87pozTnLmUPwA87bJ58CkEw=</latexit>

Rsub
<latexit sha1_base64="eFx1kNh0QbgUHRVtos+WwLgulzM=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgqiRtiumu6MZlFfuANpTJdNIOnUzCzEQooR/hxoUibv0ed/6N04egogcuHM65l3vvCRLOlLbtDyu3tr6xuZXfLuzs7u0fFA+P2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJldzv3NPpWKxuNPThPoRHgkWMoK1kTq3g0ylwWxQLNllx63ZdQ8Z4rlVxzWkUvfsah05ZXuBEqzQHBTf+8OYpBEVmnCsVM+xE+1nWGpGOJ0V+qmiCSYTPKI9QwWOqPKzxbkzdGaUIQpjaUpotFC/T2Q4UmoaBaYzwnqsfntz8S+vl+rQ8zMmklRTQZaLwpQjHaP572jIJCWaTw3BRDJzKyJjLDHRJqGCCeHrU/Q/aVfKjonoxi01Lldx5OEETuEcHLiABlxDE1pAYAIP8ATPVmI9Wi/W67I1Z61mjuEHrLdPAOeQAg==</latexit><latexit sha1_base64="eFx1kNh0QbgUHRVtos+WwLgulzM=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgqiRtiumu6MZlFfuANpTJdNIOnUzCzEQooR/hxoUibv0ed/6N04egogcuHM65l3vvCRLOlLbtDyu3tr6xuZXfLuzs7u0fFA+P2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJldzv3NPpWKxuNPThPoRHgkWMoK1kTq3g0ylwWxQLNllx63ZdQ8Z4rlVxzWkUvfsah05ZXuBEqzQHBTf+8OYpBEVmnCsVM+xE+1nWGpGOJ0V+qmiCSYTPKI9QwWOqPKzxbkzdGaUIQpjaUpotFC/T2Q4UmoaBaYzwnqsfntz8S+vl+rQ8zMmklRTQZaLwpQjHaP572jIJCWaTw3BRDJzKyJjLDHRJqGCCeHrU/Q/aVfKjonoxi01Lldx5OEETuEcHLiABlxDE1pAYAIP8ATPVmI9Wi/W67I1Z61mjuEHrLdPAOeQAg==</latexit><latexit sha1_base64="eFx1kNh0QbgUHRVtos+WwLgulzM=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgqiRtiumu6MZlFfuANpTJdNIOnUzCzEQooR/hxoUibv0ed/6N04egogcuHM65l3vvCRLOlLbtDyu3tr6xuZXfLuzs7u0fFA+P2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJldzv3NPpWKxuNPThPoRHgkWMoK1kTq3g0ylwWxQLNllx63ZdQ8Z4rlVxzWkUvfsah05ZXuBEqzQHBTf+8OYpBEVmnCsVM+xE+1nWGpGOJ0V+qmiCSYTPKI9QwWOqPKzxbkzdGaUIQpjaUpotFC/T2Q4UmoaBaYzwnqsfntz8S+vl+rQ8zMmklRTQZaLwpQjHaP572jIJCWaTw3BRDJzKyJjLDHRJqGCCeHrU/Q/aVfKjonoxi01Lldx5OEETuEcHLiABlxDE1pAYAIP8ATPVmI9Wi/W67I1Z61mjuEHrLdPAOeQAg==</latexit><latexit sha1_base64="eFx1kNh0QbgUHRVtos+WwLgulzM=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgqiRtiumu6MZlFfuANpTJdNIOnUzCzEQooR/hxoUibv0ed/6N04egogcuHM65l3vvCRLOlLbtDyu3tr6xuZXfLuzs7u0fFA+P2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJldzv3NPpWKxuNPThPoRHgkWMoK1kTq3g0ylwWxQLNllx63ZdQ8Z4rlVxzWkUvfsah05ZXuBEqzQHBTf+8OYpBEVmnCsVM+xE+1nWGpGOJ0V+qmiCSYTPKI9QwWOqPKzxbkzdGaUIQpjaUpotFC/T2Q4UmoaBaYzwnqsfntz8S+vl+rQ8zMmklRTQZaLwpQjHaP572jIJCWaTw3BRDJzKyJjLDHRJqGCCeHrU/Q/aVfKjonoxi01Lldx5OEETuEcHLiABlxDE1pAYAIP8ATPVmI9Wi/W67I1Z61mjuEHrLdPAOeQAg==</latexit>

IR + mm excess from dusty disk

UV/Optical continuum 
excess + lines
from accretion

NIR continuum excess from illuminated 
wall at sublimation temperature
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GAS
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Stochastic

Bursters

Variability is extremely common in CTTS
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~95% of stars with disks also shown variability identifiable with K2 (Cody et al. 2018)

Young stars have been categorized using optical light curves based on the periodicity and 
symmetry of their short timescale variability. 

Much of the variability is caused by changes in the mass accretion rate.

Stochastic

(Quasi-)Periodic

Cody et al. (2014)



One direct method of probing accretion 
behavior: Modeling UV spectra
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PRESHOCK

POSTSHOCK

PHOTOSPHERE

HEATED PHOTOSPHERE

SHOCK

Updated version of the Calvet et al. (1998) radiative transfer accretion shock models

1D nLTE slab model

Scale model emission by fraction of star covered by accretion column

Hartmann, Herczeg & Calvet (2016)
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Sample is comprised of 25 HST STIS spectra

!6Robinson & Espaillat (2019)

• Typical changes in mass accretion rate of 
up to ~2x over week long timescales. 

• Moderate surface coverage, typically 
around 20% with the largest contributions 
from lowest density columns



Catching a large accretion burst in GM Aur:

!7Robinson & Espaillat (2019)



Catching a large accretion burst in GM Aur:
7 days before the accretion burst

!8Robinson & Espaillat (2019)

Ṁ = 0.6⇥ 10�8M� yr�1
<latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit>



!9Robinson & Espaillat (2019)

Catching a large accretion burst in GM Aur:
During the accretion burst

Ṁ = 2.0⇥ 10�8M� yr�1
<latexit sha1_base64="6bbTFz6Up5noebRJuNMhIn+2oT4="></latexit><latexit sha1_base64="6bbTFz6Up5noebRJuNMhIn+2oT4="></latexit><latexit sha1_base64="6bbTFz6Up5noebRJuNMhIn+2oT4="></latexit><latexit sha1_base64="6bbTFz6Up5noebRJuNMhIn+2oT4="></latexit><latexit sha1_base64="6bbTFz6Up5noebRJuNMhIn+2oT4="></latexit>

Ṁ = 0.6⇥ 10�8M� yr�1
<latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit><latexit sha1_base64="WUORe9LpU4DaYEI0NrcCf5Cqx8o="></latexit>



!10Robinson & Espaillat (2019)

Catching a large accretion burst in GM Aur:
8 days after the accretion burst

Ṁ = 1.0⇥ 10�8M� yr�1
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VW Cha shows intriguing behavior in 
the optical/NIR

!11Robinson & Espaillat (2019)



!12

Epoch 5 FUV + NUV look comparable to other epochs. 
NIR + optical a factor of ~2 lower.

Robinson & Espaillat (2019)

VW Cha shows intriguing behavior in 
the optical/NIR



VW Cha Scenario:
Occultation by accretion column

!13

Chance alignment of well-collimated accretion column blocks large regions of undisturbed 
photosphere, but not shocked region during Epoch 5

Observed characteristics match observations: 
Typical FUV + NUV excess, but reduced NIR + Optical

Does require dust to be present near the magnetospheric truncation radius 
— Consistent with Ingleby (2015) results for GM Aur and Stauffer et al. (2017) in Upper Sco
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Characterizing Accretion Variability with HST 
and Simulations

Image credit: NASA/JPL-Caltech

• How does accretion vary?

• What causes different types of accretion variability?



Quasi-periodic

Periodic

Multiperiodic

Quasi-periodic dipper
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Quasi-periodic
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Long timescale

Empirical accretion 
variability classes 
from photometric 
surveys

!15

Cody et al. (2018)
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Month long monitoring 
campaigns using K2/
CoRoT  

Regions include Upper 
Sco/Oph and NGC 2264



Producing synthetic observations with simulations of the 
accretion column
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Standing shock (at star)
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Introduce density perturbations via a driving 
function at the inner edge of the disk in a 1D 
HD simulation of the accretion column
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Producing synthetic observations with simulations of the 
accretion column

!17

Driving function + system parameters
set the accretion behavior at the star 

Robinson et al. (2017)

Standing shock (at star)
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Introduce density perturbations via a driving 
function at the inner edge of the disk in a 1D 
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accretion column
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Driving function + system parameters
set the accretion behavior at the star 

Robinson et al. (2017)

Output from
1D HD simulations is then 

combined with the 
accretion shock models to 

produce synthetic 
observations

Standing shock (at star)
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Introduce density perturbations via a driving 
function at the inner edge of the disk in a 1D 
HD simulation of the accretion column

x/R⇤
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Producing synthetic observations with simulations of the 
accretion column
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Driving function + system parameters
set the accretion behavior at the star 

Robinson et al. (2017)

Output from
1D HD simulations is then 

combined with the 
accretion shock models to 

produce synthetic 
observations

Standing shock (at star)

z

R⇤

105

4

0

Introduce density perturbations via a driving 
function at the inner edge of the disk in a 1D 
HD simulation of the accretion column

x/R⇤

Spectra are then convolved with
photometric bandpass to make light curves

1�
<latexit sha1_base64="19BwAC0y8hqymT4YFKmoocRRceo=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBo7SZLkOvmCXbQnRRfBmUGBzKrSyX+0ugGPPPCRS6Z107FDbMdMoTB7klwr0hAyPmR9aBr0mQe6HU+uS+iRUbq0FyjzfKQT9fdEzDytx55rOj2GAz3vpeJ/XjPC3kU7Fn4YIfh8uqgXSYoBTaOiXaGAoxwbYFwJ81fKB0wxjibQNARn/uRFqJ0WHcO3pUL5ahZHlhyQQ3JMHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftmas2cw++VPW5zcDAqMO</latexit><latexit sha1_base64="19BwAC0y8hqymT4YFKmoocRRceo=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBo7SZLkOvmCXbQnRRfBmUGBzKrSyX+0ugGPPPCRS6Z107FDbMdMoTB7klwr0hAyPmR9aBr0mQe6HU+uS+iRUbq0FyjzfKQT9fdEzDytx55rOj2GAz3vpeJ/XjPC3kU7Fn4YIfh8uqgXSYoBTaOiXaGAoxwbYFwJ81fKB0wxjibQNARn/uRFqJ0WHcO3pUL5ahZHlhyQQ3JMHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftmas2cw++VPW5zcDAqMO</latexit><latexit sha1_base64="19BwAC0y8hqymT4YFKmoocRRceo=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBo7SZLkOvmCXbQnRRfBmUGBzKrSyX+0ugGPPPCRS6Z107FDbMdMoTB7klwr0hAyPmR9aBr0mQe6HU+uS+iRUbq0FyjzfKQT9fdEzDytx55rOj2GAz3vpeJ/XjPC3kU7Fn4YIfh8uqgXSYoBTaOiXaGAoxwbYFwJ81fKB0wxjibQNARn/uRFqJ0WHcO3pUL5ahZHlhyQQ3JMHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftmas2cw++VPW5zcDAqMO</latexit><latexit sha1_base64="19BwAC0y8hqymT4YFKmoocRRceo=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBo7SZLkOvmCXbQnRRfBmUGBzKrSyX+0ugGPPPCRS6Z107FDbMdMoTB7klwr0hAyPmR9aBr0mQe6HU+uS+iRUbq0FyjzfKQT9fdEzDytx55rOj2GAz3vpeJ/XjPC3kU7Fn4YIfh8uqgXSYoBTaOiXaGAoxwbYFwJ81fKB0wxjibQNARn/uRFqJ0WHcO3pUL5ahZHlhyQQ3JMHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftmas2cw++VPW5zcDAqMO</latexit><latexit sha1_base64="19BwAC0y8hqymT4YFKmoocRRceo=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBo7SZLkOvmCXbQnRRfBmUGBzKrSyX+0ugGPPPCRS6Z107FDbMdMoTB7klwr0hAyPmR9aBr0mQe6HU+uS+iRUbq0FyjzfKQT9fdEzDytx55rOj2GAz3vpeJ/XjPC3kU7Fn4YIfh8uqgXSYoBTaOiXaGAoxwbYFwJ81fKB0wxjibQNARn/uRFqJ0WHcO3pUL5ahZHlhyQQ3JMHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftmas2cw++VPW5zcDAqMO</latexit>

2�
<latexit sha1_base64="67Rw1pZXmkMhsWOXXs4wR55p85w=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4aZEFF3QTcuI5gHJCH0dCpJk54H3TWSMMyPuPFX3LhQxIUb8W/sJANqYkHD4d4qquu6oRQabfvLWlpeWV1bz2xkN7e2d3Zze/s1HUSKQ5UHMlANl2mQwocqCpTQCBUwz5VQd4fXE79+D0qLwL/DcQhtj/V90ROcoZE6uVJLMaHBDUZx4SzEJG4hjJALxSV04x/ztHBpXBoXkyTJdnJ5u2BPiy6Ck0KepFXp5D5a3YBHHvjIJdO66dghtmOmUJg9SbYVaQgZH7I+NA36zAPdjqfXJfTYKF3aC5R5PtKp+nsiZp7WY881nR7DgZ73JuJ/XjPC3kU7Fn4YIfh8tqgXSYoBnURFu0IBRzk2wLgS5q+UD5hiHE2gkxCc+ZMXoVYsOIZvS/nyVRpHhhySI3JCHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftS5Z6cwB+VPW5zcEiqMP</latexit><latexit sha1_base64="67Rw1pZXmkMhsWOXXs4wR55p85w=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4aZEFF3QTcuI5gHJCH0dCpJk54H3TWSMMyPuPFX3LhQxIUb8W/sJANqYkHD4d4qquu6oRQabfvLWlpeWV1bz2xkN7e2d3Zze/s1HUSKQ5UHMlANl2mQwocqCpTQCBUwz5VQd4fXE79+D0qLwL/DcQhtj/V90ROcoZE6uVJLMaHBDUZx4SzEJG4hjJALxSV04x/ztHBpXBoXkyTJdnJ5u2BPiy6Ck0KepFXp5D5a3YBHHvjIJdO66dghtmOmUJg9SbYVaQgZH7I+NA36zAPdjqfXJfTYKF3aC5R5PtKp+nsiZp7WY881nR7DgZ73JuJ/XjPC3kU7Fn4YIfh8tqgXSYoBnURFu0IBRzk2wLgS5q+UD5hiHE2gkxCc+ZMXoVYsOIZvS/nyVRpHhhySI3JCHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftS5Z6cwB+VPW5zcEiqMP</latexit><latexit sha1_base64="67Rw1pZXmkMhsWOXXs4wR55p85w=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4aZEFF3QTcuI5gHJCH0dCpJk54H3TWSMMyPuPFX3LhQxIUb8W/sJANqYkHD4d4qquu6oRQabfvLWlpeWV1bz2xkN7e2d3Zze/s1HUSKQ5UHMlANl2mQwocqCpTQCBUwz5VQd4fXE79+D0qLwL/DcQhtj/V90ROcoZE6uVJLMaHBDUZx4SzEJG4hjJALxSV04x/ztHBpXBoXkyTJdnJ5u2BPiy6Ck0KepFXp5D5a3YBHHvjIJdO66dghtmOmUJg9SbYVaQgZH7I+NA36zAPdjqfXJfTYKF3aC5R5PtKp+nsiZp7WY881nR7DgZ73JuJ/XjPC3kU7Fn4YIfh8tqgXSYoBnURFu0IBRzk2wLgS5q+UD5hiHE2gkxCc+ZMXoVYsOIZvS/nyVRpHhhySI3JCHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftS5Z6cwB+VPW5zcEiqMP</latexit><latexit sha1_base64="67Rw1pZXmkMhsWOXXs4wR55p85w=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4aZEFF3QTcuI5gHJCH0dCpJk54H3TWSMMyPuPFX3LhQxIUb8W/sJANqYkHD4d4qquu6oRQabfvLWlpeWV1bz2xkN7e2d3Zze/s1HUSKQ5UHMlANl2mQwocqCpTQCBUwz5VQd4fXE79+D0qLwL/DcQhtj/V90ROcoZE6uVJLMaHBDUZx4SzEJG4hjJALxSV04x/ztHBpXBoXkyTJdnJ5u2BPiy6Ck0KepFXp5D5a3YBHHvjIJdO66dghtmOmUJg9SbYVaQgZH7I+NA36zAPdjqfXJfTYKF3aC5R5PtKp+nsiZp7WY881nR7DgZ73JuJ/XjPC3kU7Fn4YIfh8tqgXSYoBnURFu0IBRzk2wLgS5q+UD5hiHE2gkxCc+ZMXoVYsOIZvS/nyVRpHhhySI3JCHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftS5Z6cwB+VPW5zcEiqMP</latexit><latexit sha1_base64="67Rw1pZXmkMhsWOXXs4wR55p85w=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4aZEFF3QTcuI5gHJCH0dCpJk54H3TWSMMyPuPFX3LhQxIUb8W/sJANqYkHD4d4qquu6oRQabfvLWlpeWV1bz2xkN7e2d3Zze/s1HUSKQ5UHMlANl2mQwocqCpTQCBUwz5VQd4fXE79+D0qLwL/DcQhtj/V90ROcoZE6uVJLMaHBDUZx4SzEJG4hjJALxSV04x/ztHBpXBoXkyTJdnJ5u2BPiy6Ck0KepFXp5D5a3YBHHvjIJdO66dghtmOmUJg9SbYVaQgZH7I+NA36zAPdjqfXJfTYKF3aC5R5PtKp+nsiZp7WY881nR7DgZ73JuJ/XjPC3kU7Fn4YIfh8tqgXSYoBnURFu0IBRzk2wLgS5q+UD5hiHE2gkxCc+ZMXoVYsOIZvS/nyVRpHhhySI3JCHHJOyuSGVEiVcPJAnsgLebUerWfrzXqftS5Z6cwB+VPW5zcEiqMP</latexit>

3�
<latexit sha1_base64="1+ivlMiVlWUts18wA/CJ5yOZ1BY=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4YZjai7oBuXEcwDkhB6OpWkSc+D7hpJGOZH3Pgrblwo4sKN+Df2JAE1saDhcG8V1XXdUAqNtv1lLSwuLa+sZtay6xubW9u5nd2qDiLFocIDGai6yzRI4UMFBUqohwqY50qouYPr1K/dg9Ii8O9wFELLYz1fdAVnaKR2rthUTGhwg2FcOAsxiZsIQ+RCcQmd+Mc8Llwal8anSZJk27m8XbDHRefBmUKeTKvczn00OwGPPPCRS6Z1w7FDbMVMoTB7kmwz0hAyPmA9aBj0mQe6FY+vS+ihUTq0GyjzfKRj9fdEzDytR55rOj2GfT3rpeJ/XiPC7kUrFn4YIfh8sqgbSYoBTaOiHaGAoxwZYFwJ81fK+0wxjibQNARn9uR5qJ4UHMO3xXzpahpHhuyTA3JEHHJOSuSGlEmFcPJAnsgLebUerWfrzXqftC5Y05k98qesz28GEqMQ</latexit><latexit sha1_base64="1+ivlMiVlWUts18wA/CJ5yOZ1BY=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4YZjai7oBuXEcwDkhB6OpWkSc+D7hpJGOZH3Pgrblwo4sKN+Df2JAE1saDhcG8V1XXdUAqNtv1lLSwuLa+sZtay6xubW9u5nd2qDiLFocIDGai6yzRI4UMFBUqohwqY50qouYPr1K/dg9Ii8O9wFELLYz1fdAVnaKR2rthUTGhwg2FcOAsxiZsIQ+RCcQmd+Mc8Llwal8anSZJk27m8XbDHRefBmUKeTKvczn00OwGPPPCRS6Z1w7FDbMVMoTB7kmwz0hAyPmA9aBj0mQe6FY+vS+ihUTq0GyjzfKRj9fdEzDytR55rOj2GfT3rpeJ/XiPC7kUrFn4YIfh8sqgbSYoBTaOiHaGAoxwZYFwJ81fK+0wxjibQNARn9uR5qJ4UHMO3xXzpahpHhuyTA3JEHHJOSuSGlEmFcPJAnsgLebUerWfrzXqftC5Y05k98qesz28GEqMQ</latexit><latexit sha1_base64="1+ivlMiVlWUts18wA/CJ5yOZ1BY=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4YZjai7oBuXEcwDkhB6OpWkSc+D7hpJGOZH3Pgrblwo4sKN+Df2JAE1saDhcG8V1XXdUAqNtv1lLSwuLa+sZtay6xubW9u5nd2qDiLFocIDGai6yzRI4UMFBUqohwqY50qouYPr1K/dg9Ii8O9wFELLYz1fdAVnaKR2rthUTGhwg2FcOAsxiZsIQ+RCcQmd+Mc8Llwal8anSZJk27m8XbDHRefBmUKeTKvczn00OwGPPPCRS6Z1w7FDbMVMoTB7kmwz0hAyPmA9aBj0mQe6FY+vS+ihUTq0GyjzfKRj9fdEzDytR55rOj2GfT3rpeJ/XiPC7kUrFn4YIfh8sqgbSYoBTaOiHaGAoxwZYFwJ81fK+0wxjibQNARn9uR5qJ4UHMO3xXzpahpHhuyTA3JEHHJOSuSGlEmFcPJAnsgLebUerWfrzXqftC5Y05k98qesz28GEqMQ</latexit><latexit sha1_base64="1+ivlMiVlWUts18wA/CJ5yOZ1BY=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4YZjai7oBuXEcwDkhB6OpWkSc+D7hpJGOZH3Pgrblwo4sKN+Df2JAE1saDhcG8V1XXdUAqNtv1lLSwuLa+sZtay6xubW9u5nd2qDiLFocIDGai6yzRI4UMFBUqohwqY50qouYPr1K/dg9Ii8O9wFELLYz1fdAVnaKR2rthUTGhwg2FcOAsxiZsIQ+RCcQmd+Mc8Llwal8anSZJk27m8XbDHRefBmUKeTKvczn00OwGPPPCRS6Z1w7FDbMVMoTB7kmwz0hAyPmA9aBj0mQe6FY+vS+ihUTq0GyjzfKRj9fdEzDytR55rOj2GfT3rpeJ/XiPC7kUrFn4YIfh8sqgbSYoBTaOiHaGAoxwZYFwJ81fK+0wxjibQNARn9uR5qJ4UHMO3xXzpahpHhuyTA3JEHHJOSuSGlEmFcPJAnsgLebUerWfrzXqftC5Y05k98qesz28GEqMQ</latexit><latexit sha1_base64="1+ivlMiVlWUts18wA/CJ5yOZ1BY=">AAACHXicbZDLSgNBEEV7fMb4irp00xgEN4YZjai7oBuXEcwDkhB6OpWkSc+D7hpJGOZH3Pgrblwo4sKN+Df2JAE1saDhcG8V1XXdUAqNtv1lLSwuLa+sZtay6xubW9u5nd2qDiLFocIDGai6yzRI4UMFBUqohwqY50qouYPr1K/dg9Ii8O9wFELLYz1fdAVnaKR2rthUTGhwg2FcOAsxiZsIQ+RCcQmd+Mc8Llwal8anSZJk27m8XbDHRefBmUKeTKvczn00OwGPPPCRS6Z1w7FDbMVMoTB7kmwz0hAyPmA9aBj0mQe6FY+vS+ihUTq0GyjzfKRj9fdEzDytR55rOj2GfT3rpeJ/XiPC7kUrFn4YIfh8sqgbSYoBTaOiHaGAoxwZYFwJ81fK+0wxjibQNARn9uR5qJ4UHMO3xXzpahpHhuyTA3JEHHJOSuSGlEmFcPJAnsgLebUerWfrzXqftC5Y05k98qesz28GEqMQ</latexit>

4�
<latexit sha1_base64="6l+jGxOb5v1NijhKe1sChh/b6ms=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBqXkiTJdfIFu2hPii6CM4MCmVWlk/9odQMeeeAjl0zrpmOH2I6ZQmH2JLlWpCFkfMj60DToMw90O55cl9Ajo3RpL1Dm+Ugn6u+JmHlajz3XdHoMB3reS8X/vGaEvYt2LPwwQvD5dFEvkhQDmkZFu0IBRzk2wLgS5q+UD5hiHE2gaQjO/MmLUDstOoZvS4Xy1SyOLDkgh+SYOOSclMkNqZAq4eSBPJEX8mo9Ws/Wm/U+bc1Ys5l98qesz28HmqMR</latexit><latexit sha1_base64="6l+jGxOb5v1NijhKe1sChh/b6ms=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBqXkiTJdfIFu2hPii6CM4MCmVWlk/9odQMeeeAjl0zrpmOH2I6ZQmH2JLlWpCFkfMj60DToMw90O55cl9Ajo3RpL1Dm+Ugn6u+JmHlajz3XdHoMB3reS8X/vGaEvYt2LPwwQvD5dFEvkhQDmkZFu0IBRzk2wLgS5q+UD5hiHE2gaQjO/MmLUDstOoZvS4Xy1SyOLDkgh+SYOOSclMkNqZAq4eSBPJEX8mo9Ws/Wm/U+bc1Ys5l98qesz28HmqMR</latexit><latexit sha1_base64="6l+jGxOb5v1NijhKe1sChh/b6ms=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBqXkiTJdfIFu2hPii6CM4MCmVWlk/9odQMeeeAjl0zrpmOH2I6ZQmH2JLlWpCFkfMj60DToMw90O55cl9Ajo3RpL1Dm+Ugn6u+JmHlajz3XdHoMB3reS8X/vGaEvYt2LPwwQvD5dFEvkhQDmkZFu0IBRzk2wLgS5q+UD5hiHE2gaQjO/MmLUDstOoZvS4Xy1SyOLDkgh+SYOOSclMkNqZAq4eSBPJEX8mo9Ws/Wm/U+bc1Ys5l98qesz28HmqMR</latexit><latexit sha1_base64="6l+jGxOb5v1NijhKe1sChh/b6ms=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBqXkiTJdfIFu2hPii6CM4MCmVWlk/9odQMeeeAjl0zrpmOH2I6ZQmH2JLlWpCFkfMj60DToMw90O55cl9Ajo3RpL1Dm+Ugn6u+JmHlajz3XdHoMB3reS8X/vGaEvYt2LPwwQvD5dFEvkhQDmkZFu0IBRzk2wLgS5q+UD5hiHE2gaQjO/MmLUDstOoZvS4Xy1SyOLDkgh+SYOOSclMkNqZAq4eSBPJEX8mo9Ws/Wm/U+bc1Ys5l98qesz28HmqMR</latexit><latexit sha1_base64="6l+jGxOb5v1NijhKe1sChh/b6ms=">AAACHXicbZDLSgNBEEV74ivGV9Slm8YguDHMSETdBd24jGAekITQ06kkTXoedNdIwjA/4sZfceNCERduxL+xJwmoiQUNh3urqK7rhlJotO0vK7O0vLK6ll3PbWxube/kd/dqOogUhyoPZKAaLtMghQ9VFCihESpgniuh7g6vU79+D0qLwL/DcQhtj/V90ROcoZE6+VJLMaHBDUZx8SzEJG4hjJALxSV04x/zpHhpXBqXkiTJdfIFu2hPii6CM4MCmVWlk/9odQMeeeAjl0zrpmOH2I6ZQmH2JLlWpCFkfMj60DToMw90O55cl9Ajo3RpL1Dm+Ugn6u+JmHlajz3XdHoMB3reS8X/vGaEvYt2LPwwQvD5dFEvkhQDmkZFu0IBRzk2wLgS5q+UD5hiHE2gaQjO/MmLUDstOoZvS4Xy1SyOLDkgh+SYOOSclMkNqZAq4eSBPJEX8mo9Ws/Wm/U+bc1Ys5l98qesz28HmqMR</latexit>
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Octupole/Dipole magnetic field components

Magnetic truncation radius

RMS of the turbulent driving function

Viewing inclination

Example synthetic light curves created 
using a turbulent driving function

These parameters, 
along with the stellar 
mass, have the largest 
effect on our synthetic 

light curves



Work in progress: Comparisons against 
observation using classification metrics
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Work in progress: Comparisons against 
observation using classification metrics
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Typical changes in the mass accretion rate are factors of ~2x with 1 week cadences 

We caught an accretion burst (GM Aur) which showed an increase of a factor of ~4x in 
the accretion rate and ~10x in the NUV flux

Our observations of  VW Cha suggest the presence of dust near the truncation radius

How does accretion vary?

What causes different types of accretion variability?

Characterizing Accretion Variability with HST 
and Simulations

Magnetic field geometry, inclination, turbulence, and stellar parameters have an effect on 
variability class. 

Work is underway to reproduce observed distribution of variability classes.


