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Lucid Dreaming
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Figure 1 Brain stimulation in the gamma
frequency range during REM sleep enhances

lucid dreaming. Voss et al.3 report that gamma
stimulation during REM sleep enhances the ability
to gain conscious awareness in dreams. Through
achieving such lucidity, the sleeper in this image
gains control over her dream and is able to fly.




Why of scientific interest

1. Brain activity changes between primary and
secondary conscious state

2. Elevated activity in lower gamma band
(25-100H2z)

> Does lucid dreaming trigger gamma-band activity?
> Or the other way around?
> Lucid dreams dependent on gamma activity?



Experimental Setup

 fronto-temporal transcranial
alternating current stimulation
(tACS) @ 2, 6, 12, 25,40, 70 &
100Hz and sham

* Recording of brain activity with
EEG, EOG & EMG
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Consequences of tACS
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Results of tACS

e f *kk
25 2-Hz tACS 25 25-Hz tACS 25

2.0 2.0 **  __ Lucid 2.0 — Lucid

15 15 — Nonlucid 15 — Non lucid

1.0

0.5 0.5 0.5 40-Hz tACS

PR NI T T NN T N N T N A | PRI BT T T TR . | IR R T T RN T TR E N | " T P R |

20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80

o

25 6-Hz tACS 2.5 12-Hz tACS o5E 70-Hz tACS 2.5 100-Hz tACS
2.0 2.0 2.0F 2.0
1.5 :

1.0

0.5

0 30 60 90 120 0 30 60 90 120
Frequency [HZ]



Mean scores

0.5

1.5

0.5

0.6

0.4

0.2

Results Il of tACS

— Insight
- *kk * * ' ' * %k
e O i pln . i
Sham 2Hz 6Hz 12Hz 25Hz 40Hz 70Hz 100 Hz
- Dissociation
B [
B *k*k *kk *kk *kk I I * % *kk
i - - . min
Sham 2Hz 6Hz 12Hz 25Hz 40Hz 70Hz 100 Hz
Control

— i Hokk
0 mle

* % * k% *k %k *k*k

it Ll

Sham 2Hz

6 Hz

12Hz 25Hz 40Hz 70Hz 100 Hz
Stimulus



Conclusion

* tACS induced gamma oscillations alter
conciuous awareness in REM sleep

» Effects only observer for 25Hz & 40Hz

— oscillations relevant for higher brain
functions

- mediated by fast spiking interneurons
Involved gating sensory processing

* Medical applications:

- restore/reset dysfunctional networks
- PTSD: take control of nightmares
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