[bookmark: _uxnpgm2ax9lv]Lecture 1: somatosensory
· JND
· Just noticeable difference
· The threshold of your body being able to discern differences between two separate stimuli in the same sense
· K*log(L)
· Due to noise and inaccuracies in the neurons, there is not a strict “amount of people feel the stimulus at this intensity” threshold. It is more like a sigmoid curve
· Tactile perception
· detection of shapes and sizes
· Thermoception
· Feeling heat
· Different ones for cold and warmth
· Nociception
· Pain
· Chemical damage
· 2 types
· Adelta
· Quick intense pain (myelinated)
· C
· Slow later pain, stays for a while (unmyelinated)
· Hyperalgesia
· Area around wound is more sensitive to pain
Do not let the lecturer shake your hand, he will steal your skin cells and make neurons out of them.

· Action potentials rq
· Sodium channels open up, action potential balls
· Different typa channels
· Lipid tension (membrane does it itself)
· boioioing spring attached to the receptor (protein system)
· Membrane protein system (indirect)
· Slow adaptation
· The action potentials do not subside very quickly when a stimulus is constant
· Fast adaptation
· The action potentials are only there when the stimulus happens in the beginning or when the stimulus stops
· Receptorssss
· Touch receptors
· Myelinated
· Mechanoreceptors
· Meisner 
· Slippage
· on top
· Merkel
· Shape
· second to surface
· Ruffini
· stretch
· second deepest
· Pacinian
· Vibration
· Deepest
· Unmyelinated
· (slow) pain
· Receptive fields
· A spatial representation of an area a neuron gets stimulated by
· Receptive fields have inhibitory functions for neurons that do not belong to the receptive field (so that the signal becomes more precise). 
· Lateral inhibition
· Can be direction selective, orientation selective, movement selective
· Spinal chord fun
· Pain receptor are on the contralateral side of the spinal cord
· Also skip the medulla (there is no axon there)
· The rest of the feeling is on the ipsilateral side of the spinal chord
[bookmark: _6z2umlrc135q]Cortex
· Main cortex used is the “parietal cortex”
· Most senses go through the thalamus (except smell)
· The cortex is categorised based on what appendage it represents, and what function of the appendage it represents 
· So think of fingers → complex touch.
· The whole body is mapped out on the cortex
· Homunculus
· This is a figure shaped after a human that represents which part uses the biggest part in the cortex
· Cortex is plastic, the neurons will take over parts of what you do not use
· If you only use your middle finger, this part will be bigger in the brain
· If two fingers are used at the same always, the receptive fields might start overlapping
[bookmark: _3vrnquowh6pp]Lecture 2
· Synesthesia is senses mixing
· Often visual clues
· Sequence space 
· Spatial locations for things that happened (time forms a shape around you, or days of the week have colours)
· Better at remembering, locations and dates
· Phoneme-taste
· letters/words have tastes
· Can also be for music
· Mirror-touch 
· If you see someone else touched, you feel it too
· does not work for objects
· Can also work for pain
· Synesthesias can sometimes collide (you can have combo’s)
· Certain synesthesias have higher chances of combo’s than others
· Environment can have a big role in the shape of synesthesia
· Colour of the days
· Pretty stable
· little bit hereditary
· could be linked to PTSD or autism
· To test
· Give people numbers and let them pick a colour on a gradient. Show them the numbers again a time later and see if the RGB values are similar
· Stroop tasks
· Giving people coloured letter or number, and ask if they can tell the colour (if their reaction time is slower, then they have trouble telling the synestide colour apart from the real colour)
· If you kill the parietal cortex, there is a smaller stroop effect, so the parietal cortex probably has a role in synesthesis
Ticker tape synesthesia
· There is strong top-down signaling from auditory cortex to the visual cortex
Colour types of synesthesia
· In the fMRI
· only a very small part of the brain is (extra) activated. This is the colour area
· Mostly parietal regions and frontal regions
· Discussion about whether Colours and letters cortex area’s mix, or wether it is a problem in the multi-sensory area of the brain.
· Projections seems to have colour and letter connection in the cortex
· People with strong associations have a multi-sensory area of the brain problem
Crossmodal perception
· You have multiple links for perception and information
· Certain shapes will have certain names
· Certain types of music will have certain colours
[bookmark: _69engw7bqj]Lecture 3
· Fovea
· Ideal point where the light should hit “Het brandpunt van het licht”
· Lens changing
· Circular muscles, if they contract, they become thicker and the zonule fibres relax, letting the lens become round
· If the lens is rounder, it can bend light more, as such it will see closer objects sharper
· When you get older, the lens gets less elastic


Neuronal layers
· Rods and cones
· Classic, you know and love em
· Flash light and they will hyperpolarise
· Less neurotransmitter release
· 
· Nuclear layer
· Horizontal cells
· Can give inhibitory signals
· bipolar cells
· Plexiform layer
· Synapses of bipolar cells towards ganglion cells
· There is both an ON and an OFF ganglion (and bipolar) cell layer for both rods and cones. The OFF ganglion cell layer is inhibitory when stimulated, and the ON ganglion cell layer is excitatory when stimulated.
· When light hits a rod, the ON bipolar cell will get excited. [image: ]
· Look at the little guy, he’s so excited

Path
· From rod/cones
· to bipolar cells
· to ganglion cells
· Already a lot of processing has happened before the signal even arrives at your brain

[bookmark: _a8p2kpg4bpin]Rod or cone 
process
· cGMP is needs to be attached to channels for them to be open
· Light makes a confirmational change in rhodopsin, which (through a cascade) hydrolyzes cGMP, making it unable to bind to the channel and as such closing the channel
· Rhodopsin’s absorption sensitivity (spectral sensitivity) is the same as the human’s ability to see light. (so only the visible light wavelengths)
· Due to the cascade 1 photon can close 200 Na+ channels (Rhodopsin activates 800 ‘transducin’, which activates 1 ‘PDE’, which inactivates 6 cGMP
Differences between rods and cones
· Different shapes (duh)
· Cones are for colour 
· High resolution, low sensitivity
· Each cone is connected to its own bipolar cell
· High density at the fovea
· faster light recovery 
· Rods are for seeing black and white
· Low resolution, high sensitivity
· A lot of rods are all connected to 1 bipolar cell
· A bigger chance for a signal to go through, but the specificity of the signal lowers
· Pretty nicely spread out over the retina, lessen around the fovea
· Slower light recovery
[bookmark: _tvi96mq0w9c0]Light increase
· Scotopic
· Barely any light, only rods are working
· Mesopic
· Cones start slowly working
· Photopic
· Rods recover too slowly at this light intensity, they become useless
· Cones are in their optimal form
· Even higher
· burns your retina (can actually kill cells)
· Bleaching
· all the rhodopsin has been used in a fast moment, due to this no signals can be made
[bookmark: _qi8n6pj44p2p]Colour seeing
· Colours are made up of relative activation of the cones (so a little bitta green, with a lot of red is yellow or sum (idk my colours))
· Some animals have more cones, see the world differently]

Receptive fields
Rods
· On centre
· Ganglion cell that gets excited when a stimulus is in the centre, but inhibits when a signal is in the nearby surrounding
· Off centre
· Ganglion cell that gets inhibited when a stimulus is in the centre, but gets excited when a signal is in the nearby surrounding
· [image: ]
· Depending on the size and specificity of your receptive field, you visualise different things
· Large receptive field means you look at large changes (large bar of light switches to a large dark bar, low spacial freq)
· Small receptive field means you look at small changes (small changes in the environment, high spatial freq)
· contrast is a function of receptive field specificity (larger receptive fields see contrast worse (as they are less good at seeing changes, they need heavy input)
· You would want a spatial freq that is equal to the receptive field of the ganglion
· Making the light be more in the centre and the dark parts more in the surrounding would give the maximum output
· This way you can specialise cells on different spatial frequencies
[bookmark: _inagiumjis92]Lecture 4
· This one does not have sound for the first half
· One prosthesis is attaching a camera to glasses and then sending the image to the visual cortex?
· This can be done by adding a probe to the Lateral geniculate nucleus (a part of the thalamus which is connected to the optic nerves and has a strong impact in visualisation) and adding something to the visual cortex
· Retinal implant
· Instead of using rods and cones you just use a sensor implant and glasses with camera which notice light. Then later by a different small ‘computer’ the image is recreated. The implant stimulates the still intact retinal layers and as such creates an image
· Possible to see vague images, colours (so you can see door opening, streets, all those things)
[bookmark: _92evfrhydus4]other “eye opening” alternatives
· use stem cells to grow retina’s or other types of eyes
· optogenetics
· Have the ganglion cells produce light sensitive proteins, this way the ganglion cells themselves become rods/cones
· Viral process
· This one went viral cus it’s already FDA approved
· Sent a virus into the eye that gives proteins to the retina cells that were first (due to genetic defect) missing these proteins
· Little spike mattress
· can measure action potentials (I think, he started to talk about the visual cortex)
· These things can act as input electrodes, where they show data of “where is the receptive field, when are we supposed to be on” and can also switch to output electrodes, where they give little electrical pulses depending on the receptive field that was learned beforehand
Not a very wild lecture

[bookmark: _37f8qkl4bh06]Lecture 5
· Decibels
· = amplitude
· L = 20* log(p/p0)
· P0 = hearing threshold (you’ll hear it in 50% of the cases)
· 20 micropascal
· L = sound level
· freq
· For high and low freq, you have to have a higher intensity
Ear anatomy
· pinnus
· Oorschelp
· concha
· opening of the ear
· auditory meatus 
· Earway

· Tympanic membrane
· eardrum
· oval window
· little window on top
· round window
· Little window on the bottom
Transmission of sound
· The hammer bones get a vibration from the tympanic membrane
· This gets transferred to the oval window efficiently as the tympanic membrane is many times larger than the oval window, and as such the pressure on the oval window area is far larger than originally on the tympanic membrane
· Amplification of 26 decibels
· The malleus and the other hammer bone have a seesaw system going on, helping amplification by 2 decibels
[bookmark: _k2vqz1a33gdx]Inner ear moments
Organ of corti
· This is where our shit happens
· Hair cells are sandwiched between the basilar membrane and the tectorial membrane
· Hair cells
· Inner 
· Feel the vibrations through their hair and send signals to the auditory nerve
· Hair cells have their own little freq curve
· stereocilia are connected by tip links and mechanically open ion-channels
· When stereocilia are moved towards the longest one, the ion channels open, K+ enters (with some Ca2+) and the cell gets depolarised
· Outer
· Mechanically amplify sound
· Same concept, but when their ion channels open they stretch and push (and change) the tectorial membrane. This amplified signal then loops back and opens more ion channels. 
· This is frequency specific
· Sounds travel from the oval window onto the fluid in the cochlea and pressure changes occur
· Basilar membrane will start moving
Basilar membrane
· “wide and floppy at the top
· skinny and stiff at the base
· High frequency is mostly at the base
· The lower the frequency the more the vibration moves to the apex
· This makes a spatial map of frequencies
Phase locking
· Due to the cells only sending action potentials when being pushed one way, no matter where in the phase it enters the ear, the sound will always start with the “positive” amplitude. Later the difference in this signal between ears will be used for interpreting location of sound
[bookmark: _qeq19iuck1iw]Random trivia
Tonotopic organisation:
· This means that it is organised based on sound
[bookmark: _k79yj8onk3oj]Vestibular system
· Labyrinth
· The weird circular part of the vestibular system, with all that fluid inside
· Otolith organs
· Linear
· semicircular canals
· Rotational
· Hair cells in the utricle, saccule and the bases of the semicircular canals (ampullae)
· Fire rate in the nerves will be higher when the hair cells are depolarised
· Macula (sensory epithelium of the otolith organs)
· Membrane on top made of goo and bricks? (bricks is his words, not mine)
· The indent in the membrane is called the striola
· in the utricle, the Kinocilia (big hair) are centred towards the striola
· In the saccule vice versa 

[bookmark: _m69z0phepkum]Lecture 6
This man is talking bout superior olives, racist
· Path of the auditory nerve to the brain
· Auditory nerve → cochlear nucleus → superior olive → inferior colliculus → auditory cortex
[bookmark: _stauz0hzdbme]Superior olive
· Receives signal from both ears
· Tonotopic coding
· LSO (lateral superior olive)
· ILD
· Difference in volume 
· Interaural level differences
· > 3 kHz freq
· A higher freq will be obstructed by the head and as such show a volume difference.
· Receives excitatory input from the ipsilateral side, but inhibitory input from the contralateral side
· So if something is louder on the ipsilateral side, this LSO will start to fire, if something is from the contralateral side, this LSO will cease fire
· MSO (Medial superior olive)
· ITD
· Difference in phase of the wave and as such recognise spatial
· Interaural time differences
· < 3 kHz freq
· The wavelength is not obstructed by the head and as such will not have a large volume difference, it is in a different phase when arriving at the ear, and as such can be identified by this.
· This is due to phase locking
· It only has a spike in a positive amplitude, so when the left ear has a spike after the right, you can calculate the delta
· Coincidence detection
· Only produces its own action potential when signals from both the left and right excite at the same time
· Delay line (might be fake news, to quote the big orange trump)
· The nerves have multiple synapses in order, if an action potential comes later in one ear than the other, there will be a different order of synapses they will meet each other in (so 1st synaps for right ear makes a connection with the last synaps of the left ear)
· Prob only in owls (kinda cool from the owls tho)

[bookmark: _2d0n6flwzji8]Vertical sound identification
· The outer ear is shaped such that it transforms sounds based on where it is on the Y-axis
· (think about adding an identifiable sound artifact)

· Low pitched tones are perceived low on the Y-axis, high pitched tones are perceived high on the Y-axis
· This is also ingrained in the brain of people all over the world
[bookmark: _s2w80493knpu]Auditory cortex
· Conscious listening 
· Understanding
· Complex tonotopic mapping
· Things whose creators don’t believe in anymore
· What pathway
· Ventral
· Where pathway
· Dorsal
· Me 🙁
· Human’s sound sensitivity
· ~3 kHz, after 20 kHz is pretty much gone
Hearing lossss
· Conductive hearing loss
· Problems with the outer or middle ear
· bone conduction still works
· Sensorineural hearing loss
· Whole nerve and thing is fucked up
· The hair cells gone and sad
· With outer hair cells
· Freq tuning is kinda gone
· Amplification is gone
· So you need to freq tune and amplify yourself
· Usually the higher freq inner hair cells
Wacky things to put on your ear
· Ear trumpet
· Big ass trumpet that catches kinda just any sound and amplifies it
· looking like off-brand air pods
· Bone conduction device
· Name kinda implies what it does
· against conductive hearing loss
· Hearing aids
· Only upside to HIV I guess
· Just amplifies the sound
· Middle ear implant
· bypasses outer ear and part of the middle ear
· stimulates oval window
· Cochlear implant
· Stimulates auditory nerve directly

Modern hearing aids
· Non-linear amplification
· barely visible
· small
· doesn’t work as well in noisy environments 
· Due to the frequency selectivity
· Directional microphone and signal processing
Cochlear implant
· Spiral thing implanted into your cochlea
· Based on tonotopic mapping
· Not nearly enough electrodes, resolution is terrible
· With more channels, there would be short-circuiting
· Especially apex area is not very well stimulated
· low pitches are basically gone
[bookmark: _wjg2fnmltght]Lecture 7
· Visual fields are inverted on the retina
· Visual fields of the 2 eyes have a part where they overlap
· Things from the right respective visual fields of the eyes, are on the left side of the retinas, and are processed on the left side (and vice versa)
· Little bit of anatomy
· Optic chiasm
· Is the part where the eyes transfer visual fields
· Optic tract
· Carries information of the respective visual fields
· Contralateral

· Optic duct
· Carries information from 1 eye
LGN
· Different layers of cells, the information from both eyes are still separated
· Parvocellular cells
· Small receptive fields
· more for colour vision and discernation of objects
· magnocellular cells
· Big receptive fields
· for things like movement
· Sends signal to layer 4 of the visual cortex
Primary visual cortex
· The parts of vision that are less important (so not foveal) will be in a different and smaller layer than the important parts
· V1 is topographically organised based on the retina
· The Fovea takes up a big part of the visual cortex
· V1 cells need a specific orientation to fire
· If you take a look inside the brain while turning something fun around, the neurons will be firing according to their orientation. Since they are sitting in circles and columns and are firing one by one (when their orientation passes by), they look like little pin wheels
· This is done using light absorbance
· Many on/off centre cells combined can make a bar of orientation
· [image: ]
· types of orientation cells
· Simple
· Have a separate on and off region
· Complex
· No matter where you put the light, as long as it is in the right orientation and inside the receptive field, you’re game
· Hyper complex
· Not only attuned to orientation, but also size
· Sometimes these cells are also direction selective
· Cells in V1 work as columns
· They in the longitudinal way, they are all according to one location
· Cells with the same location in these columns, often have contact with each other

Migraine
· overlapping and accidental firing of different neurons in the visual cortex
Disparity
· Is not really that important
· Difference in distance between the eyes gets figured out, based on this, depth is made
· Special cells that take both left and right eye information do this

Dorsal pathway is for movement (magnocellular)
Ventral pathway is for details and colour (parvocellular)

[bookmark: _evxkc3si6ylo]Lecture 8
Layers of the cerebral cortex
· L1
· molecular layer
· Axons and dendrites
· LII → LIII
· external/superficial granular/pyramidal layers
· Pyramidal shaped cells with a lot of dendrites
· Connection between different regions of the cortex
· LIV
· internal granule layer
· sensory input layer (input from thalamus)
· lot of granule cells
· LV → LVI
· Internal pyramidal cell layer
· Large pyramidal cells
· big output pathway
· LVI
· Just a lot of different neurons
Cortex cell types
· Neurons
· Chandelier cells
· Fast firing type of GABA neurons
· Help with making and sustaining action potentials
· Basket cells
· Fast spiking on axons of other cells
· Double bouquet
· Communication between two non-neuron cell types
· Neurogliaform cells
· Widespread inhibitory function
Feedback and columns
· Cells in 1 column have kinda the same function
· Ascending feedback goes from LII/III to LIV
· Descending feedback goes from LVI to LVI→LI
· Different cortexes have different column ratio’s (if a cortex receives a lot of input, it is will have a bigger layer IV, if more output, it has a bigger layer V/VI
· Mostly layer V
Principles
· Functionally related cortexes are close together in the brain
· Serial processing vs hierarchical processing
· Serial
· Processed one by one in a linear step
· Input, repeat, send out
· Something like memory
· Hierarchical processing
· Processing becomes more and more complex
· Primary vs Secondary processing
· sec has larger receptive fields
· communication of between cortexes (in sec)
· Random ass map (not tonotopic or somatotopic) (in sec)
· Injury causes trouble with higher thinking, not with actual receptive field (in sec)
· if you injure the part that thinks about movement, you still technically see movement, but you cannot process that you did
Secondary processing problems
· Visual agnosia
· Will not understand what you are seeing
· Prosopagnosia
· Understand facial expressions, will not recognise your mother
· Capgras syndrome
· memories and emotions have a broken link (my fam is the imposter, time for an emergency meeting)
· Faces are important
· We tend to look often at faces as they give us a lot of info about the situation and about the person
· We have specialised cells for faces for this reason
· Damage to posterior parietal cortex
· asomatognosia
· Whose arm is this (no idea what belongs to yourself)
· ideomotor apraxia
· Cannot transfer motor plan to execution (pick up that glass, will not pick the glass up)
· optic ataxia
· only pick it up if not looking at it
· Problem between the visual cortex and the motor cortex
· Hemispatial neglect
· Is not aware of objects or themselves, does not see one half (or choose to see)
· constructive apraxia
· Does not understand spatial reasoning (cannot draw complex 3d shapes, even when shown a picture)
· 

· Damage to the frontal cortex
· Frontal cortex is crazy big in humans
· Determines, rationality, discipline, choices
· Cognitive, goal driven behaviour
· LOBOTOMY
· Surgery
· ‘Worked’ against epilepsy, depression, schizo, free thinking women
· Kinda fucked
· Just kinda probe in there and wiggle around
· After surgery you would be like a indecisive child
Specific fucking prefrontal cortexes fsr
· It’s fucking 1 am I wanna fucking sleep, who’s gonna remember the specific prefrontal cortex
· Dorsolateral PFC
· Working memory
· Initiating shifting behaviour
· response inhibition
· co-activation of posterior parietal cortex
· Ventromedial PFC
· Emotion and punishment
· Adhering to societal rules
· ACC
· conflicts and errors
· mPFC
· value based decision making
[bookmark: _q7smzjoofxqv]Lecture 9
Types of memory
· Explicit
· Episodic memory
· What happened on what day
· Semantic memory
· Memory for facts
· Just something you know, does not invoke a real memory
· Also includes knowing the names of objects
· Mostly based on cortical regions
· Hippocampus is still needed to make new ones
· Use interaction of hippocampus with cortical regions (you need both)
· Phases:
· encoding
· consolidation
· storage
· retrieving
· Implicit
· habits
· priming
· procedures
· reflexes
Priming + procedures
· Giving a cue to help the hippocampus remember = priming
· If you let (a mouse) repeat a task often enough, they do not need to use their hippocampus anymore because they will use their implicit memory (in this case caudate nucleus)
· “Last time I stood here it was in the door to my left”
· “Last time it was in the door from the left of this table”
· This one uses the hippocampus
LTP
· Something that fires together wires together
· If you give one synaps a lot of stimulation/second, it will impact the cell that the synaps is attached to
· If a presynaptic cell fires quickly into a postsynaptic cell, their bond will be stronger, and in the future, less effort is needed for the presynaptic cell to invoke an excitatory  stimulus in the postsynaptic cell
· NMDA	Comment by Fardo kuiper: Both of these receptors are on the post-synaptic cell
· Inhibited by APV
· No LTP
· So i’m guessing NMDA is an excitatory channel for a neuron
· Both “CA3 → CA1” and “Direct perforant → CA1” use this channel
· “Direct perforant → CA1” uses a second channel named “L- type Ca2+ channel”
· AMPA
· another channel that is excitatory for a neuron
· For fast excitation
· When LTP happens, you get more of these channels

If membrane potential depolarises it removes the magnesium block on the NMDA receptor and might add more AMPA receptors (which then increases the membrane potential)
· There is at least 1 AMPA needed in the beginning, cus otherwise you cannot depolarise the cell

[image: ]

LTD (long term depression)
· Opposite of long term potentiation (LTP)
· Blocking this reduces behavioural flexibility


STDP
· Order of firing matters
· Timeframe in which the post and pre synaptic cells fire
· If the presynaptic cell becomes active within 50 ms of the postsynaptic cell, there will be an increase in EPSP (little bit of LTP)
· If the postsynaptic cell becomes active <100 ms before the presynaptic, this makes LTD
· More than 100 ms makes no difference

Place cells
· Place cells only fire when the animal is in a certain location within its environment
· The receptive field of such a cell is a “place field”
· found in CA1, CA2, CA3 in the hippocampus
· If the animal enters a new environment, the place cell will get a new receptive field, but now specific for this area (it does not have to be in the same area of a room, so not always on the right) (sometimes the cell does not have a place field at all)
· These changes are called “Re-mapping”
· Cell locates itself based on geometry of the environment and the borders (so if there are 2 identical borders, it will fire a little bit at the second border too)
· Landmarks/distal cues also help
· Remapping kinda works the same way but includes context
· Is this a different room? it looks and smells different
· Still work in the dark
· Based on internal feeling (vestibular system)
· Allothetic = sensory (vision etc)
· Idiothetic = internal cues
· vestibular
· optic flows (feeling the movement of a train or something)
· Proprioception (position of your body)
· Motor efference (knowing the movements you’ve made and their spatial idea)
· Activity does starts drifting as they get more inaccuracies over time
· Blocking LTP makes place cells a lot more inaccurate
Entorhinal grid cells
· gives input about distance travelled
· everytime 20 cm has travelled they fire for example
· Space between the grid cells increases the more dorsal-ventral you go
· MEC = medial entorhinal cortex
· MEC got a lot of space cells
· Border cells
· Speed cells
· Head direction cells


[bookmark: _4dmsm76j09c]Lecture 10
· Reactivations
· The cells that were activated in a certain pathway, will repeat this activity again when sleeping
· Crazily sped up
· This way you get kinda LTP effect
· This makes consolidation
· This does not have to happen while sleeping, can also happen when awake
· This could be part of planning
· As it kinda “plays out” the future
· Cells that were active together during a test, showed increased cooperation after the test still, insinuating repeats in sleep
· You also have reverse replay
· Is more prevalent in novel situations
· Sharpay ripples
· The underlying reason of replay(That’s all we need to know?)
· Greatly reduced in mice with alzheimer’s 
· Replay seems to start at the hippocampus and then expands to the MEC
· Coordinated replay in these regions does not happen the first time you learn something, only later they will be coordinated
· This idea does not work as neatly for reverse replay
Rest is important
· If you disrupt the repeat thingy of the brain while it is doing the repeat thingy, the learning curve will be harsher

Spatial memory
· coupling between cortical and hippocampal oscillations
· When a sharpay ripple happens in the hippocampus, will you see oscillations in cortical regions?
· With good learning, yes
· This is causally linked
Planning
· If you disrupt replay during a (that they’ve already done once) task (that they’ve already done once), the efficiency for this task goes down
· Replay can also predict wrong things
· The mouse was walking towards the shock, until replay, then it slowly turned back
· Reverse replay might do “reinforcement learning”
· This is learning how to get a reward
· It starts at the end (the reward) and then retraces the steps to how to get the reward
· Forward replay was not influenced by reward amount, reverse replay was
Imagination
· It seems that sometimes the rat had replay moments without ever having been to that place (it seems to be able to imagine short cuts)
· Put a mouse behind a barrier and show them an area that they’ve never explored
· If you the cue them to look at a certain barrier they will “preplay” this arm more
Alzheimer’s
· Place cells would still fire but not at the right moment. There were just certain combinations that would kinda fire back to back

[bookmark: _nubi93q5bynl]Lecture 11
· Attention
· selective allocation of neural processing
· During any stage of excitement etc 
· Except sleep
· Accuracy decreases with an increasing number of targets
· Attentional bottleneck
· attention system cannot process infinite things
· That’s why we focus and do selectional attention
· Early/late processing
· Early vs late selection
· Early
· Selectivity of the focus happens at the first stages of data collection
· Late 
· Selectivity happens later during the extensive processing of the data
· Arousal
· Cannot be artificially made (like attention/focus)
· definition:
· Global state along a continuum (so happy and ready to be excited)

Ventral vs dorsal pathway
· ventral = “what” pathway
· Dorsal = “where” pathway

Bottle collection
· Response bottleneck
· It is not possible to do two things at the same time, you cannot pay attention to both things
· Perceptual bottleneck
· Sometimes a certain stimulus overrides a different one regardless of the attention you pay to it 
· Cocktail party, not being able to understand you friend because the music is too loud and you’ve had 4 cocktails
· attentional blink
· If two things you have to pay attention to are timed to quickly after each other (200-500 ms) your brain cannot keep up
· Basically, your brain needs about 200-500 ms to process the thing you were paying attention to


Selection/orienting
· Endogenous: top down
· Expectation, going for the goal
· Voluntarily
· exogenous: bottom up
· abrupt changes will pop out
· Involuntarily
· reflexive shifts
· Overt attention
· You shift your gaze to it
· Covert attention
· You focus on it, but do not turn to look at it
· Parallel vs serial
· Parallel
· features pop out and you can handle a whole lot of stimuli at once as the rest can easily be neglected
· Serial
· Features overlap, due to this you can handle less and the thought process is slower
· Conjunction search
· Dependant on distractors
Brainwork
· Each feature has it’s own processing pathway before summed into the big picture
· This allows for parallel processing
· In serial, the body needs to bind features to eachother, this makes it harder.
· If you don’t focus you get an “faulty conjunction/illusionary conjunction”. This means that you thought 2 features were bound but it turns out that is not the case.
· Neglect syndrome
· Damage to parietal lobe
· Deficits in spatial attention
· It is a bias, so one of the two hemispheres is favoured more heavily to pay attention to than the other
· Right parietal lobe processes both hemispheres a little bit
· brainscans
· It seems that attention amplifies brain waves in the back of the head
· fMRI says that it works contralaterally in the early visual area to the visual field
Wrote this while gymming

Spatial attention works retinotopically (so if you focus on the top left of a square, it will be in the bottom right “extrastriate cortex” 

More spiking when thing you focus on is in your receptive field, this goes for all corti
 Cortex 4 can have multiple things in its receptive field but it has a kind ot filter

Top down = parietal frontal network/cortex
Simultanagnosia = can only focus (perceive) on one object at a time 
Occulomotor dinges = cannot voluntarily make eye movements to focus on a new object
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Nieuwe lecture, laatste lecture

Emotions work on 3 things:
Endocrine glands, release hormones
Musculoskeletale system, ready to run
The autonomic motor system, heartbeat up

Amygdala is the brain part that detects ‘salience’ aka emotional/fear inducing stimuli 

Amygdala fear can be natural (ahhh, snake) or conditioned (when you see your girlfriend raise her hand towards you)
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Interdependence of gaze control and attention

* Planning a saccade sufficient to increase perception at targeted location (also without
executing gaze), so also during covert attention
« Premotor theory of attention: shifts in covert attention and motor planning are related

» Saccade-related circuitry (FEF, superior colliculus) also mediates covert visual spatial
attention

» FEF has attentional control functions next to saccade-planning processes.

* When we shift our attention to a location, the brain prepares a saccade (eye
movement) to that spot, even if we don't actually move our eyes.





