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SHORT ON TIME? HERE'S THE SUMMARY
Our overarching goal is to reliably induce deep and beneficial states of meditation with neuromodulation. Here, we target three candidate regions of the brain: Posterior
_. cingulate cortex (PCC), Caudate, and Insula via non-invasive focused ultrasound (FUS) neuromodulation while probing the quality of meditation in experts. PCC and, especially, P D F
Caudate FUS appear effective. ‘

INTRODUCTION RESULTS (Difference from Sham: N=15)
Consistent meditation benefits those with affective disorders ', however aspiring practitioners often struggle to maintain a regular - .
practice 2. Focused ultrasound (FUS) neuromodulation can be used to non-invasively target brain regions (e.g., those related to achieving | | Depth |nten5lty
mindfulness) with unmatched 4 (millimeter scale) spatial precision 3 anywhere in the brain. A
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o . Caudate damage may result in The Insul - Minutes Minutes |
The Posterior Cingulate Cortex (PCC), a key  “athymhormia,” a condition described emeot?;ga7 fe%%(lejtrii aoar:sdmte . . 05 [Caud ate]
| component of the default mode network a5 mental emptiness with loss of motor interception 9 and may play a Meditation Depth Inventory (MEDI) :
(DMN), is linked to self-referential thinking ®  3nd affective motivation but without varticular role in particular . | | | | | A
and “effortless awareness”® . Its activity is anxiety or pain 8. There exist clear ditative techni B 5 G Minutes
reduced during mindful meditation ”. similarities between this and [)noedyl :C;vneniﬁ;)glques (€8 I CAUD *k k
mindfulness. | 3p [E Other Interesting Findings in Post-Questionnaire
Does FUS disruption of the PCC, Insula, or Caudate result in changes in meditative depth, intensity, | . _ 1. “How likely was today Sham Stimulation?”
physiology, or subjective quality during a 1-hour meditation in expert meditators? J oo B No Effect of Condition! p > 0.05
METHODS ' o I 2. “I Lost All Sense of Ego”
Expert Vipassana meditators (n=36 total (15 shown here); 5+ years experience including on retreats) participated 0 | T Increase in Caudate Condltlon, P = 0.0068
in 4 total sessions to compare the effects of ultrasound stimulation applied (for 12 minutes) to 3 targets + 1 sham N 1 . “I Felt Love, Surrender, Connection.”
(one site per session) during a 1-hour long vipassana meditation Ar 1 - . ..
R . Increase in Caudate Condition, p = 0.0081
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