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Chapter One

Evolutionary Psychology: Focuses on how evolution shaped our minds and behaviors (part of biopsychology) 
Neuroscience: focuses on brain processes and regions (part of biopsychology) 

What are the five questions associated with critical thinking/evaluating claims? 
1. What is the claim?
2. Is the source credible or trustworthy?
3. What is the evidence and how good is it?
4. Are other explanations possible/probable?
5. What is the most appropriate conclusion? 

Subfields of Psychology:
b. Briefly describe the following subfields of Psychology:
i. Biopsychology
Biopsychology is the effect of genes and hormones on behaviour. – It focuses on the biological basis of behaviour 
ii. Developmental 
Developmental psychology is the study of human physical, physiological, and social development across a lifespan. 
Ex. How do different parenting styles affect children? How does impulse control change through adolescence and into adulthood? 
iii. Experimental 
Experimental psychology is the study of human learning, senses, perception, and motivational through experiments. It is the opposite of clinical psychology. It focuses on basic processes like learning, sensation and perception and motivation. 
iv. Industrial-Organizational 
Industrial Organizational Psychology examines behaviour in the work place – leadership, teamwork, satisfaction, motivation and performance. 
v. Personality
Personality Psychology focuses on personality traits. It identifies core personality traits and how they relate and influence behaviour. 
vi. Social
Social Psychology studies how people think about, feel about and behave towards other people. It focuses on peoples influence on one another, group behaviour, impressions, love, prejudice, help and aggression. 
vii. Cognitive
Cognitive Psychology studies “higher” mental processes – memory, judgment, decision-making, problem solving, mental imagery, attention and creativity. 
viii. Clinical 
Clinical psychology examines mental disorders and helps people to overcome these disorders. 

Why do we need science? 
· Science minimizes the pitfalls of falsely thinking. 
· It involves gathering and evaluating empirical evidence to answer questions and test ideas about the world 
· Empirical evidence: evidence gained through experience and observation (the observations must also be systematic: performed consistently, according to specific rules or conditions)  
· We’re exposed to a lot of opinions. However, we should take a more scientific approach: 
· Systematic Observation: Use some sort of specific test that is scored objectively as possible in a controlled environment
·  Gather empirical evidence: Administer the same test to individuals of different ages
· Use Statistics: to determine whether small differences are just random fluctuations or “real differences” 

Before Psychology: Philosophy
1. Mind Body Problem
· The mind and body are fundamentally different 
· Mind = immaterial, spiritual entity 
· Body = physical portion (including brain) 
· No research on the brain could ever unravel the mysteries of the non-physical mind
· René Descartes: Believed the mind and body interacted through the pineal gland in the brain 
2. Monism 
· Mind and body (brain) are one 
· Mental events – brain events
· Thomas Hobbes (1588-1679)
· British Empiricists 
· Scientific observation is how we gain knowledge
· John Locke (1632-1704) 
· If the mind and body are one, we can scientifically study the brain/behavior to understand the mind!

Modern Psychodynamic Theories (that aren’t on Wuck Exam) 

Modern Psychodynamic Theory:
· Strongly influenced by Freud 
· Criticized for focus on childhood sexuality and aggression, ideas difficult to test empirically 
· Some ideas have been supported through research, others were refuted. 
· Still loos at the interaction of the unconscious and conscious mind, however with less emphasis on childhood sexuality/aggression and more on family/caregiver relationships 

Behavioural Perspective:
· Emphasizes study of overt, observable behaviours 
· Opposes “mentalist” of structuralism, functionalism and psychodynamics 
· Someone else’s mind/consciousness is not observable, there is no way to study it empirically  psychology should only focus on behaviour 
· Environment governs behaviour 
Cognitive Behaviourism:
· More moderate, modern version of behaviourism that continues today
· Suggested that cognitive processes (thoughts) were not completely off-limits
· Albert Bandura
· Learning experiences and the environment affect our thoughts which then affect our behaviour 
· Led to effective treatments for many psychological disorders 
· Dominated psychology for decades – one of the reasons it moved from being a philosophy to a true science 
Cognitive Perspective:
· Directly opposed radical behaviourism 
· Humans are “Information Processors” whose behaviour is governed by thought 
· Mind is a system processes, stores and retrieves information 
· Influenced by:
· Structuralism: basic elements of consciousness
· Functionalism: purpose of consciousness
· Gestalt psychology 

Sociocultural Perspective:
· Social component: How does the presence of other people affect behaviour, thoughts and feelings?
· Cultural component: 
· Culture: the enduring values, belies, behaviours, and traditions shared by a group of people, and passed on from generation to generation 
· Cultural norms: rules (unwritten) for acceptable/expected behaviour for group members 
· Socialization: the process by which culture is transmitted to, and internalized by new members 
· Cultural psychology: examines how culture is passed on, and looks at the similarities and differences between people from different backgrounds 

Biological Perspective: 
· In Wuck Notes
Evolutionary psychology:
· Influenced heavily on Darwin’s theory of Natural Selection 
· Natural Selection: organisms inherit traits that give an advantage (i.e. allow it to survive or reproduce better than those without that trait), and these traits are often passed on to the next generation 
· Applies the theory of natural selection to behaviour
· Essentially says that humans evolved physically but also mentally and behaviorally 

Psychology today: Many psychologists use an “eclectic” approach, drawing information from many different perspectives and levels of analysis (this is required to fully understand behaviour)

	Work Settings in Psych
	Percentage
	Research areas in Psych
	Percentage

	Private Practice
	34%
	Developmental
	26%

	Colleges and Middle Schools
	28%
	Social
	21%

	Other
	8%
	Experimental
	13%

	Schools
	4%
	Physiological
	10%

	Hospitals
	9%
	Personality
	4%

	Industry and Gov.
	6%
	Cognitive
	8%

	Human Services
	11%
	Other
	21%




Chapter Two

Descriptive Statistics
· Frequency distribution: Shows how many people got what scores 
· Histogram: bar graph, shows how common various scores are 
· Frequency on the Y-Axis
· Give general idea about the distribution of scores

Measures of Central Tendency
· Mean: the average score
· Used in a lot of psychology research
· Can be affected by extreme scores
· Mode: the most common score
· Can be affected by extreme scores
· Median: the middle score 
· Not affected by extreme scores 
· Can miss some important data

Measures of Variability:
· Describes the spread of scores 
· Are they clustered or spread out?
· Three ways of measuring:
1. Range: highest minus lowest score
2. Variance: 
· First, calculate deviation score: how far each individual is from the mean  
· Then, square all deviation scores
· Finally, calculate the average of the squared values
3. Standard Deviation: Square root of the variance 

Normal Curve: 
· Symmetrical, bell shaped curve
· Represents the theoretical distribution of scores in a population
· Many variables follow a ‘normal distribution’
· The farther from the mean, the less common that score is 
· Standard Deviation can divide the curve into known properties 
· So, if we know that a variable is normally distributed, we can deduce more information 

Why should we do correlations? (See Wuck Note for more on Correlations) 
1. We can establish real-world associations between variables 
2. Some variables cannot be manipulated
3. Can use correlations to make certain predictions 

Studying Behaviour Scientifically:
· Science involves gathering (and evaluating) empirical evidence to answer questions and test ideas 
· Empirical Evidence: evidence gained through experience and observation 

Scientific Attitudes: 
1. Curiosity: always asking questions related to the four goals
2. Skepticism: What is the evidence? Is there another (better) explanation?
3. Open-mindedness: follow evidence wherever it leads you, even if it goes against ones initial beliefs 

Characteristics of good theories:
1. Incorporates facts and observations into a single, broad framework  organizes information in a meaningful way 
2. Generates new testable hypotheses/prediction  makes theories self correcting
3. Conforms to Law of Parsimony  K.I.S.S.

Approaches to understanding:
1. Hindsight understanding:
· Relies on information “after the fact”, usually based on “common sense”
· Problem: can explain something in many ways 
· Sometimes explanations are contradictory 
2. Understanding through scientific method: 
· Make predictions, controlled testing, build theories
· The good: satisfies curiosity, builds knowledge, generates new hypotheses
· The bad: predictions doesn’t always = understanding 

Defining and Measuring Variables 
· Variable: any characteristic tor factor that can very 
· Ex. Height, sex, age, chocolate consumption
· Psychological variables include things like self esteem, stress or intelligence
· Operation Definition: Defines a variable in terms of the specific procedures used to measure (or produce it) – they define how the experiment will observe/measure abstract concepts 

Measurement Techniques: 
· Self Reports and Reports by others: 
· Asking people to report their own knowledge, beliefs, feelings, experiences, behaviour, etc. 
· Interviews, questionnaires
· Hines on participants honesty
· Social Desirability Test: Tendency to respond in a socially acceptable manner, rather than admitting how one truly feels/behaves 
· Measures of Overt Behaviours: 
· Record directly-observable behaviour 
· Measurements must be reliable:
· Experimenters who observe behaviours must be trained to use a specific coding system  ensures consistency between and within experimenters  
· Measurements should be unobtrusive
· Ex. We behave differently when we know we’re being watched

Measurement Variables
· Psychological Measures: 
· Specialized tests that measure different variables
· Ex. Personality Tests, intelligence tests 
· Physiological Measures: 
· Include heart rate, blood pressure, respiration rate, hormones, brain function, etc. 

Descriptive Methods of Research 
· Descriptive Research: Describes how people and animals behave (especially in natural settings, ‘real life’)
· Methods: 
· Case studies: In depth analysis of one individual, a small group, or an event. Can use any of the methods of measuring variables
· Advantages: great for rare phenomena, can challenge validity of scientific theories, can generate new ideas and hypotheses to be tested, and can challenged validity of scientific theories 
· Disadvantages: Not good at determining cause and effect, not easily generalized, measurement bias (observer bias) 
· Naturalistic Observations
· Survey 

Characteristics of an Experiment:
1. Manipulate one or more variables 
a. Independent variable: any variable that is manipulated by the experimenter 
2. Measure the effect on the other variable
a. Dependent variable: the variable that is measured to see if the I.V. influence it
3. Control extraneous factor:
a. Control things that can affect the D.V. other than the I.V. 
b. Want to avoid cofounding variable 

· Most experiments (but not all) have an experiment and a control condition
· Control Group: receives no treatment, drugs, etc.
· “zero-level” of the independent variable
· the “nothing” condition
· Experimental Group(s):
· Receives some treatment, drugs, etc. 
· Can be multiple levels of the experimental condition (e.g. different drugs, different doses, etc) 
· Between-Subject Design 
· Different groups of participants are assigned to each “level” of the independent variable 
· Problem: need to ensure groups are equivalent
· Solution: random assignment 
· Within-Subject Design 
· Each participant is exposed to all the levels of the independent variable 
· Problem: sometimes the order of the conditions can make a difference 
· Solution: counterbalancing 

Multiple Independent Variable
· An experiment may have more than one I.V. and/or more than on D.V.
· Multiple I.V.’s allow you to measure interactions 
· Rather than controlling other variables that affect driving, we can manipulate another one… 

Inferential Statistics:
· Allow us to determine whether differences between groups or levels of the independent variable are “real” and “big enough “difference

Research Ethics
· Some areas of research are in an eternal grey area – we cannot rely on researches own “moral compass”,  therefore we need guidelines
· In Canada, research is funded by one of the three federal agencies:
· Canadian Institutes of Health Research 
· Natural Sciences and Engineering Research Council
· Social Science and Humanities Research Council 
· Together, they outline a “tri-council policy for ethical conduct for research involving humans” 

Canadian Code of Ethics for Psychologists:
1. Must protect and promote welfare of participants
2. Must avoid doing harm to participants
3. Must not carry out any studies unless the probable benefit is greater than the risk 
4. Must ensure privacy and confidentiality 
5. Must provide informed consent 
This code must be used when one is involved in:
a. Research 
b. Direct services
c. Teaching 
d. Administration 
e. Legal Cases

Incomplete Disclosure (or Deception)
· Mislead participants about purpose of study 
· Violates ethical code #5 
· On the other hand, sometimes this is the only way to obtain natural, spontaneous behaviours 
· There is allowance for deception only if:
· No other feasible alternative is available 
· AND the scientific, applied, or educational benefits clearly outweigh the ethical code 
· Also, if the incomplete disclosure is used, researches must debrief the participants afterwards (must tell them the true purpose of the study) 

Ethics in Animal Research: 
· 8% of psychology research uses animals 
· 90% of these are rodents or rats 
· 5% are primates
· remaining 5% split between things like lizards and rats 

Chapter Three

Glial Cells:
· Sometimes called nurse cells
· 10x as many in the brain as neurons 
· surround neurons and take care of them
· hold them, feed them, protect them, guide them 
· Help form myelin sheath around some neurons’ axons 
· Myelin Sheath: 
· Fatty layer of insulation surrounding an axon 
· Makes sending signa;s much faster
· Helps protect the entire brain from toxins 
· Brain blood-barrier:
· Specialized barrier that prevents many toxins from entering the brain 
· Basically, the blood vessels are tightly packed, and the glial cells also cover them (hold them in place) 
· Together, these prevent most molecules from gaining access to the brain 
· Also may help modulate communication between neurons 
· May increase/decrease the amount of neurotransmitter released by a neuron 
· Neurotransmitter: chemical substances that help neurons communicate with each other 
· May also alter how sensitive a neuron is to neurotransmitters-based signals 

Neuron Cell Membranes:
· Like all cells, neurons have cell membranes
· Separates the inside of the cell from the outside
· Has channels in it
· Channels can be opened or closed
· Channels are specific for certain types of ions only 
· Ions are basically + or – charged chemicals 
· The cell membrane also contains a special structure called a sodium-potassium pump  

Potentials
· Resting potential:
· Refers to when a neuron has built up a charge and is ready to fire 
· Sodium potassium pumps move Na + and K + ions across the cell membrane 
· Moves 3 Na + ions out, but only 2 K+ ions in 
· Therefore, we end up with fewer positive ions on the inside of the cell vs. the outside 
· The inside of the neuron is relatively more negatively charged than the outside of the neuron 
· If the charge on one side of the neuron is different than on the other. The neuron is said to be polarized 
· Sodium “wants” to get inside of the cell; potassium “wants” to get out of the cell 
· Action Potentials
· Sudden wave-like depolarization of the membrane 
· Differences suddenly reverse to +40 mV
· This is the neuron “firing” 
1. A sodium channel opens  Action potential begins 
· Sodium rushes into the cell 
· Cell membrane becomes depolarized in that spot 
· Potassium channels are still closed at this point 
2. Influx of sodium causes the next channel(s) to open 
· Sodium-channels are “voltage-gated” 
· This is why is it a “wave-like depolarization” 
3. As the next Na+ channel opens, two things happen:
· The first Na+ channel slams shut again 
· The K+ channel open  K+ rushed out of the cell 
4. At this point, the Na+ is inside the cell, and the K+ is outside 
· This re-polarizes the cell at about -70mV
· But, the Na+ and the K+ ions are on the wrong sides
· During hyper-polarization, the neuron cannot fire again 
· Refractory period: the period o time after a neuron cannot fire again 

Five Steps of Chemical Communication 
1. Synthesis 
· Neurons make the neurotransmitter
2. Storage	
· Store in synaptic vesicles
3. Release
· When the action potential reaches the axon terminals of the “pre-synaptic neuron,” the vesicles float down to the ends and pop
4. Binding 
· The molecules of neurotransmitter attach to special receptors on the “post-synaptic neuron”
5. Deactivation
· Receptor and neurotransmitters are ‘pulled apart’, ending signal 

Excitation: 
· Some neurotransmitters make the post-synaptic neuron more likely to fire  “excitatory neurotrans” 
· Binding with the receptor site causes sodium to enter the post-synaptic neuron(depolarized) 
· If enough enters to reach threshold, the neuron fires 
Inhibition:
·  Some neurotransmitters make the post-synaptic neuron less likely to fire  “inhibitory neurotrans” 
· Makes the inside even more negative 
· Why have inhibitory transmitters? 
· Helps fine-tune brain activity and behaviour
· Some neurons can be either excitatory OR inhibitory 
· In these cases, it depends on the specific receptors of the post-synaptic neuron 
· Also, remember that neurons can have thousands of connections 

Deactivation: 
· Neurotransmitters can’t just stay in the receptors 
· 2 parts to deactivating a signal
1. Enzymes will break down the neurotransmitter, even as its bound to the receptor site
2. Reuptake: the pre-synaptic neuron re-absorbs the neurotransmitter as that is left to the synaptic cleft 
· Once the receptor site is free again, the signal ends, and it awaits the next chemical message 

How do we Study the brain?
1. Neuropsychological Tests:
· Measure verbal and non-verbal behaviours known to be affected by specific types of brain damage 
· Typically used in clinical evaluations 
2. Destruction and Stimulation 
· Destruction: experimental method (in animals) 
· Ablation: remove a specific portion of the brain 
· Lesion: focal damage in a specific area
· Can use case studies in humans 
· Accidents, diseases, and stroke can cause lesions
· Occasio	nally, brain surgery requires some amount of tissue to be used 
· Stimulation:
· Low electric current  stimulates specific brain area
· Wilder Penfield 
3. Electrical Recording:
· Use electrodes to simply measure electrical activity in the brain (rather than stimulate or destroy) 
· Electroencephalogram (EEG): 
· “Hair net” that measures activity of groups of neurons 
· Patterns of activity change across states of consciousness, or when the person is looking at one thing and it changes
· Change  Event Related Potentials (ERP’s)
· Good for ongoing activities, like language 
4. Brain Imaging: 
· Magnetic Resonance Imagining (MRI)
· Magnetic field causes molecules to align 
· When the field turns off, they give off little electrical energy  measured by MRI machine 
· Positron Emission Tomography (PET)
· Glucose is needed as energy for the brain. More active areas need and use more glucose. 
· Inject person with radioactive glucose 
· PET measures where the radioactive energy emitted from 
· Can see which areas are used during specific tasks, behaviours, and in certain mental disorders
· Functional Magnetic Resonance Imaging (FMRI)
· Much like MRI, including great spatial resolution
· But fMRI measures blood flow in the brain multiple ties per second 
· Allows us to see what areas are being used at the time while the person performs some psychological task

The Brain: End of Chapter Three

Brain Plasticity: 
· Ability of neurons to change in structure and function 
· Often the result of either early experience or recovery from brain damage 
· Recovery from Brain Damage:
· Neurons need connection to live. 
· Cell death (“suicide apparatus”) is part of all neurons 
· Caused by lack of stimulation 
· With brain damage, the surviving neurons try to form new connections to stay alive 
· Leads to “cortical reorganization”  other neurons take over the functions of those that were injured. 
· Can even recover pre-injury levels of functioning
· Especially true of children (children recover faster than adults, and more completely, due to higher number of synapses early in life) 
· Can actually grow neurons too – neurogenesis shown in primates, rat, human hippocampus and stem cells have been implanted and successfully repaired spinal cords of injured animals too 
· Blind People
· Visual areas are not stimulated (no signals coming in) 
· Many become more sensitive to touch (parietal)
· Some become highly sensitive to sounds (temporal) 
· These changes can happen within days 
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Breeding Studies:
· Animals can be selectively bred for certain characteristics 
· Can animals be bred for psychological characteristics as well?
· It was initially thought that animal’s experiences were somehow passed on (genetically) to their children however, the results of the Fox Breeding studies show us that certain behavioural or psychological traits have a genetic component. 

Intelligence: 
· Genes, environment or both? 
· If intelligence was purely genetic, identical twins would have identical IQ – the correlation between the scores would be 1.0
· Fraternal twins would have less similar intelligence scores than identical twins, as would regular siblings, as they only share 50% of the same DNA on average.  
· A few things to note:
· High correlations between identical twins 
· Identical twins are more similar than fraternal twins 
· In general, more genes shared = more similar 
· BUT..
· Identical twins raised together are more similar than twins raised apart, as are siblings raised together vs. apart 
· INTELLEGNCE IS BOTH GENETICS AND ENVIRONMENT 
· But now, how do they interact?
· Genes determine the upper and lower limits for a given person, while the environment determines where they fall within this range  Genes give you potential, environment determines whether you meet this potential 

Genes and Beliefs:
· Twin studies have also shown evidence for genetic component to personality, beliefs and attitudes 
· High heritability coefficients (>0.5) for:
· Personality 
· Political interest, political attitudes
· Stance on abortion 
· Stance on death penalty
· Reading books
· Playing organized sports
· Riding rollercoasters 

Rollercoaster Genes:
· Likely due to predisposition toward liking or disliking certain broad types of activities 

Evolutionary Psychology: 

Basic Idea of Evolution:
· Many traits have a genetic basis
· Height, weight, eye color
·  IQ, mental disorders, attitudes and beliefs, behaviours
· Organisms vary with respect to these traits 

Evolution: change over time in the frequency of traits/alleles within a population
· Changes in frequency can occur through mutation and/or through natural selection 
· Mutations: random events, mistakes in gene “copying” – can essentially change the person’s genotype. 
· If many people are affected  evolution 
· OR if one person is affected, but the mutation is an advantage,  natural selection  evolution 
· Natural Selection: differential survival and reproduction as a function of heritable traits 
· Fitness: How successful an organisms with particular genes (or traits) is at passing on their genes into subsequent generations (relative to others) 
· Three tasks related to fitness:
1. Survival, 2. Mate-finding, 3. Reproduction 
Evolutionary Psychology: looks are psychological traits and behaviours as adaptions 
· Interested in the function (adaptive value) of these traits and behaviours 
· Evolutionary psychology asks “Why?” 

Assumptions of Evolutionary Psychology:
1. Certain psychological traits/behaviours are biologically (genetically) inherited
2. In the evolutionary past, certain psychological traits/behaviours were more adaptive than others 
3. Those traits/behaviours that we currently see in people are the products of past adaptive selection pressures 

 Two basic reproduction strategies: 
1. Quantity: lots of kids  hope that some survive
2. Quality: small number of kids that you heavily invest in 

Triver’s Parental Investment Theory
1. Sex differences in Reproductive Potential lead to different P.I. “strategies” being selected 
a. Low R.P.  higher parental investment 
b. High R.P.  Lower parental investment 
2. Sex differences in reproductive potential/parental investment lead to differences in “choosiness”
3. Sex differences in “choosiness” lead to sexual dimorphism 

Intra-Sexual Competition
· Direct competition between members of the same sex for limited mating opportunities 
· Often male-male competition, involving force, threat or “sneakiness” 
Inter-Sexual Competition:
· Competition is still between members of the same sex, but now it is indirect 
· Essentially, competition for attention 
· Develop elaborate ornamentation, colors, mating dances
· May also present gifts to female to show hunting prowess and willingness to share resources 

Sexual Dimorphism 
· Both types of competition lead to sexual dimorphism 
· Differences in secondary sexual characteristics between males and females of a species 
· Intra-Sexual competition  Larger, stronger males 
· Inter-Sexual competition  Brighter colors, more elaborate 

Kin Selection and Indirect Fitness
1. Survive long enough to produce offspring 
2. Produce offspring who will also survive and produce offspring of their own 
· There are direct Fitness
Indirect Fitness: Relatives share differing amounts of the same genes! 
· identical twins share 100%
· Parent child shares 50%
· Siblings, fraternal twins, share 50%
· Grandparent/grandchild share 25%
· Cousins are 12.5% 

Aggression:
· Competition for mates, food  aggression 
· Developed as a way of protecting access to important resources –‘. Increases fitness 
· Among humans, one of the most common motives for homicide? Sexual Jealousy!
· But sometimes, when we pick the wrong fight --? Decreases fitness 
· Therefore, controlled aggression is adaptive 
· Direct competition can lead to injury or death of both parties
· So, through evolutionary time, many animals developed better memory  able to remember past fights, and not fight them again 

Collations:
· Attack other members of the species as a group 
· Typically, don’t gang up on dominant male; instead they attack solitary members of neighboring groups or tribes 
· Only two species know to do this: 

Evolutionary Personality Theory: 
· Views dimensions of personality as adaptions 
· i.e. certain traits were evolved because they increased the chances of survival and/or reproduction 
· “Big 5” personality dimensions – these five factors are universal and heritable
· Extraversion	
· Emotional Stability 
· Conscientiousness
· Agreeableness
· Openness to experience 

Personality
Why aren’t all people extraverted, stable, agreeable, etc.? 
· Maybe its normal variation around optimal mean value(s)
· Ex. Maybe optimal height differs for men and women 
· Some traits might be an advantage ins some cases, and a disadvantage in others 

Caveats
· Caveats about Evolutionary Psychology 
· Basically impossible to prove 
· Note every behaviour is necessarily the result of natural selection 
· May have been “evolutionary noise” 
· May have evolved for different purposes
· Some are transmitted socially/culturally 

Nature’s Plan: 
· Idea that if something is found in nature (or has genetic basis) that it is somehow moral or right 
· Typically used as a defenses of some sort of atrocious act 
· Wrong – genes aren’t the sole determinant of behaviour, humans make moral decisions
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