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Day 0
Sleep (20 minutes)              Familiarize environment (10 min)

Day 1...N
Sleep (20 minutes)            Familiarize objects (10 minutes)               Sleep (20 minutes)                  Novel object test (5 minutes)
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- Disruption of sharp-wave ripples during both awake behavior (animal 
  speed < 3cm/s) and sleep using a previously engineered system[D]

Rodents have an innate curiousity to explore both novel locations 
and objects. This preference has long been studied behaviorally
through various paradigms of a novel object test (NOT). Lesion 
studies have established that the hippocampus is necessary for
this behavior. More recently, studies have been done to find 
correlative neural substrates to this discrimination. However,we 
still lack a robust understanding of hippocampal activity that 
promotes this behavior.

Through closed-loop perturbation we aim to (1) uncover uncover
a causal link to this object-place discrimination between 
hippocampal oscillatory patterns and (2) shed further light upon
the intricacies of object-place memory consolidation.

Hippocampal background:
In vivo extracellular recordings from the rodent hippocampus
exhibits transient osccilations associated with different processes:
- theta & gamma for encoding, retrospection, perspection,
  decision making
- sharp-wave ripple (SWR) complexes for memory retreival,
  consolidation, decision making.

Novel Object Test Background:
- Hippocampal lesions prevent re-exploration of familiar objects
  in novel locations[A]

- Fast gamma power increases during exploration of novelty[B]

- SWRs increase aer NOT but ripple content is not reflective of
  spatial regions of change[C]
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- Disrupting SWRs reduces novel object-location discrimination index
scores while the overall exploration times remain similar

DI = (frames exploring novel object location)/(total frames exploring both objects)

"Long Ripple" Disruption Pilot Results
& Discussions!
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Δ Post-pre ripple duration densities

- Ripple rates 
during post-fam
rest show 
somewhat of
a general trend
increasing with 
DI but not very
nor clearly shown 
with these samples

- Density of ripple durations seem to have a general increase
towards "longer ripples"
- Even more clearly change between ripple durations in pre &
post fam sessions show more "longer ripples" in post fam rest

- Adding a temporal reqs
to the standard ripple
detection algorithm
enables selective 
detection of "longer"
duration SWRs

Pilot study with 1
rat shows graded
decrease in DI
upon suppression
of "longer" 
duration ripples
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- First closed-loop disruption experiment
  in natural foraging task (no reward)[F,G]!
- First ripple interrogation experiment
  that's repeatable day-aer-day!
- Future directions: longer vs shorter ripples, 
  multi-region, place cell stability[H,J]
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