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DERIVATION OF THE IDEAL PSYCHE LAW FROM THE GAS LAWS 

Selwyn Archer                                                                                                Copyright 2013 

Summary 

The behaviour of a human psyche has been found to follow: 

Ideal Psyche Law  

PV = nRT 

This law is hypothesised to be analogous with the Ideal Gas Law, which is combined from 

the four laws given below. Some evidence supporting these laws is presented. No refuting 

evidence was encountered. 

TERMS USED 

 

GAS LAW 

VARIABLE  

SYMBOL ANALOGOUS PSYCHIC VARIABLE  

Type substance Gas Psyche 

Pressure P Stress 

Volume V Ego inflation; superego deflation. 

Temperature,  absolute T Psychic activity temperature 

Number of moles or 

amount  

n Psychic inertia (moles of psychic units 

active) 

Universal gas constant R 0.0821 L-atm/mole-

K 

K 

nRT C1 Psychic energy (J)@n,T 

 C2  

 C3  

 C4  

Molecular mass M  

Mass or inertia m = n x M  

 

JUSTIFICATION FOR ANALOGOUS PSYCHIC VARIABLES 
Worchel et Al, Psychology p382-3 

Personality is the result of an inner struggle between these entities. 

 

1.  Ego inflation V is the volume of that part of the psyche that is the ego, dispersed in a 

container that is flexible allowing compression but unable to stretch beyond a certain point, 

like the fabric used for hot-air balloons. 

The ego, id and super-ego are the three parts of the psychic apparatus defined in Sigmund 

Freud's structural model of the psyche; they are the three theoretical constructs in terms of 

whose activity and interaction mental life is described. According to this model of the psyche, 

the id is the set of uncoordinated instinctual trends; the super-ego plays the critical and 

moralizing role; and the ego is the organized, realistic part that mediates between the desires 

of the id and the super-ego. The super-ego can stop you from doing certain things that your id 

may want you to do.  

Unlike a hot air balloon, the container of the ego in the brain may be dispersed with volumes 

not connected. 
 

 

2. ID  "I want it now." 

In our inconscious we have a primitive, wild or savage quality at the root of our personality: the id 

that seeks to satisfy two drives with the pleasure principle: a motivation for survival, Eros, driven by 

http://en.wikipedia.org/wiki/Psychic_apparatus
http://en.wikipedia.org/wiki/Sigmund_Freud
http://en.wikipedia.org/wiki/Sigmund_Freud
http://en.wikipedia.org/wiki/Ego_psychology
http://en.wikipedia.org/wiki/Psyche_(psychology)
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the energy of libido; and a destructive drive, to suicide and death. When the id's impulses take control, 

the person experiences anxiety. Then the ego will protect them. 

 

3. EGO "Let's be realistic and get it in a way that won't cause trouble". 

The ego develops to control the impulses of the id. It is concerned with the consequences of actions, 

not moral questions and works by the reality principle, which considers such things as reward and 

punishment, rationality, logic and manners. It is conscious and preconscious 

 

4. SUPEREGO "Is it right to feel or act this way?" 

Both in the conscious and pre-conscious, it is our conscience and includes moral values of right and 

wrong. It makes us feel guilty when we have done wrong and people dominated by the superego are 

up-tight and self-conscious. It motivates us to live better and idealistically. 

diagram p382 (overlaps omitted) 

 

 ID EGO SUPEREGO 

CONSCIOUS    

PRECONSCIOUS   

 

 

UNCONSIOUS    

 

 

 

 

 

5. Jung thought that the preconscious includes the collective unconscious, with memory traces of 

experiences from our ancestral past.  For every force there is a counter-force, the goal of life being to 

establish a balance, eg between male and female tendencies e.g. between the introverts ideas and the 

extroverts social tendency. 

Some of the therapies are based onpositions that place less emphasis on sexual themes and the ID and 

more emphasis on social relations and the ego. 

 

ANALOGY: UPWARD FORCE IN A HOT AIR BALLOON 

 

  AMBIENT GAS 

VOLUME  

EGO-INFLATED VOLUME REDUCED BY 

SUPEREGO CONSTRAINTS 

 ENTROPY HIGH ENTHALPY 

EGO BOOST 

SUPEREGO HEAT 

LOSSES 

CONSCIOUS    

PRECONSCIOUS   

 

 

UNCONSCIOUS  

 

 

 

 

  

 

 

 

 

6. The human psyche is the totality of the human mind, conscious, and unconscious. It is 

everything studied scientifically by psychology. It behaves like a gas, a fluid or other 

medium able to "expand" or "compress" but always fills its container, which may be porous 

but interconnected. Before launching the ego hot air  balloon, the psyche is filled with 

inaccessible  entropic energy, below ambient temperature. 
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7. Susceptibility of the psyche to change depends on psychic inertia, which is its tendency to 

continue with existing psychic processes. Its response to forces of change depends on the 

amount of psychic material present (n moles of gas) and in a gravitational field would be 

mass (m) but could exist in other fields e.g. electrical 

 

8. The psychic activity temperature is measured above the "absolute zero" of dreamless 

sleep. It increases for normal waking behaviours and is elevated by various mental 

conditions, for example: emotional excitement; cognitive dissonance; mania. It may be 

reduced by one or more of the following: 

 psychic energy deficit; 

 depression; 

 drug action and anaesthesia; 

 

9. It is imaginable that the psychic furnaces of the active mind, at launch, during climbing 

and in flight, are fed with enthalpy fired to hat the balloon's air mass, decreasing its density, 

causing vertical lift by displacement. It boobs up like a cork in water.  

 

10. The superego tries to counter this by losing heat to the surrounding air. The heat loss is 

smaller in proportion to heat added for a large balloon. As balloon radius increases, volume 

increases faster than surface area. 

 

11. As the balloon flies higher into less dense air, the balloon swells up and hot air has to be 

jettisoned even though the air is colder. 
 

12. Stress Pi is the pressure or force on the area inside the container wall, from the psychic 

fluid, like a gas within, or like the variable environment of the atmospheric pressure, acting 

on the outside. The forces increasing stress may be due to one or more of the following: 

 increase in the amount, n, of psychic fluid; 

 decrease in ego inflation, V, due to increased atmospheric pressure Po outside acting on 

the container and reducing its volume; 

 increase in psyche activity level, T, resulting in more impacts by neuronal chemicals and 

electrical charges with the container wall. 

 

Relationships between the above variables analogous to the Gas Laws are described below. 

 

13. CHARLES' LAW: The psychic energy-Ego Law 

The ego inflation of a psyche held at constant stress is directly proportional to the psyche 

activity level or temperature 

 

V/T = C2  

 

where C2 is a constant. 

If condition 1 is ambient before launch and 2 at altitude during flight: 

 

V1/T1 = V2/T2 or V2 = V1xT2/T1 

 

As the psychic activity temperature T2 increases, so does the ego inflation V2. 

 

14. BOYLE'S LAW: The Stress-Ego Law 
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The ego inflation of a psyche varies inversely with the applied stress when the psychic energy 

is constant. 

 

PV = C1 

 

where C1 is constant energy.  

 

When stress goes up, ego inflation goes down. When Ego goes up, stress goes down. 

 

15. GAY-LUSSAC'S LAW: The Stress Energy Law 

This law states that the stress keeping a psychic inertia n constant, with constant ego inflation 

is directly proportional to the psyche activity level 

 

P/T = C3 

 

where C3 is a constant. 

As the stress goes up, the psyche activity level also goes up and vice versa. 

 

16. AVOGADRO'S LAW: The Ego Amount Law 

If the psychic energy nRT at psyche activity level T is increased at constant stress and 

constant psychic inertia, the ego inflation increases. If the psychic inertia  is decreased with 

flexible inflation , the ego inflation decreases. 

 

V/n = C4 

 

 

17. The Ideal Psyche Law is here defined by analogy with the Ideal Gas Law as: 

 

PV = nRT 

 

This relationship is derived from the five gas laws listed above. The proposition that this 

relationship equates system conditions of P and V with its energy can be checked by 

dimensional analysis.   

P is force per unit area = F / L
2
 

V is cubic  = L
3
 

Hence PV  = F/L
2
 x L

3 

   = FL 

But energy  = capacity  to do work 

Work is done when a force acts through a distance = FL 

Hence the relationship PV = nRT is dimensionally sound. 

Provided that the Ideal Psyche Law variables preserve the dimensions of the variables of the 

Ideal Gas Law, the former law is, in this respect at least, sound. 

 

Capacity of the psyche to do work is the psychic energy per mole per activity level degree 

absolute (R). It is a constant for all of an individual's thoughts and behaviour. For an ideal 

gas, the dependence of kinetic energy on n and T is explained by the particle model. Here, I 

will assume that the psyche follows a particle model, although particles may be other entities, 

e.g. neurons, and energy may be kinetic or chemical or electrical. 

  

Energy = nRT 
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18. SUMMARY 

In this analogy, the mind floats on ego boosts that are drained away by the superego. These 

up and down effects are diluted in a huge mass of ID whose effects we are largely unaware 

of. 

 

# CONCEPT SYMBOLS EVIDENCE 

 Psyche as continuous fluid - Neuroscience "plastic" brain. Recovery of 

brain-injured patients e.g. stroke victims. 

 Stress P External forces add up. 

Area affected by stress forces is continuous 

over whole psyche. 

 Ego inflation - superego deflation V Persons become puffed up and demand large 

personal space. 

Deflated persons withdraw into reduced 

field of activity. 

 Psychic activity temperature T Spectrum of engagement and awareness e.g. 

effort level. 

 Psychic inertia  n Amount of mind made up varies; different in 

traditional contexts e.g. wedding than in 

explorative contexts e.g. first date.  

 Psychic energy  R Sustained by psychic" nutrition" e.g. 

motivation, sports stadium applause, public 

acknowledgement, support. Reduced by age. 

 The ego inflation of a psyche varies 

inversely with the applied stress when the 

psychic energy is constant. When stress 

goes up, ego inflation goes down. When 

Ego goes up, stress goes down. 

PV = C1 

 

World heavy weight champion Muhammed 

Ali (I'm The Greatest) became egotistical 

after he won and became wealthy, when the 

stress was off, rather than before.People lose 

self-confidence when they suffer criticism as 

public figures or lose in the polls, because 

ego goes down.  

 The ego inflation of a psyche held at 

constant stress is directly proportional to 

the psychic temperature. As the ego 

inflation goes up, the psyche activity 

temperature also goes up and vice-versa, 

at constant stress. 

V/T = C2 

 

Getting "pumped up" with adrenalin and 

alertness and engagement is activity at a 

level associated with or sustained by 

egotism e.g. football cheer squads; TV game 

hosts.  

 This law states that the stress of a given 

mass of a psyche (mass m) held at 

constant ego inflation is directly 

proportional to the psyche activity 

temperature. As the stress goes up, the 

psyche activity temperature also goes up 

and vice versa. 

 

P/T = C3 

 

People in events such as marathon, iron 

man, Tour de France respond to the stress of 

challenges and take rests by varying their 

effort and activity level. 

 Egos inflate most when there is little 

inertia to overcome. 

V/n = C4 

 

Commitment to familiar routines is easy, 

comfortable and rewarding and egos swell 

up automatically. Conversely, unfamiliarity, 

e.g. with a game, reduces egos of public 

personalities when they try it. . 

 Ideal Psyche Law  

If the psychic energy nRT increases,  the 

product of stress and ego inflation (ego-

stress) increases. If the psychic inertia is 

increased, either stress or ego inflation 

increases. 

PV=nRT No amount of ego-stress can be achieved to 

meet a challengs unless there is an increase 

in energy. Doing more familiar tasks (high 

n) provides an energy springboard for 

increasing the activity level (T). Warming 

up before playing a game e.g. tennis or 

bridge, raises the "temperature" or effort 

level of the game.  
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ILLUSTRATION OF ANALYSIS USING IDEAL PSYCHE LAWS: BIPOLAR 

ILLNESS 

 

Example question 

A person's psyche is stable with these values: 

Psychic energy =50% of max  

Stress = 80% of max 

Ego = 50% of max 

 

What could happen if each of the following occurred? 

 

(a) Stress increases to 100% with psychic energy constant; 

Let Pmax = maximum stress 

 

PV=C1 

P1V1=P2V2 

0.80 x Pmax x 0.50 x Vmax = 1.0 x Pmax x  (X) x Vmax 

0.40 = X 

Answer: ego is decreased to 40% 

 

(b) Ego decreases to 30% with stress and psyche activity constant; 

V1=100 

V2= 30 

P1=P2 

T1=T2 

Assume R1 = R2 

P1 x 100 = n1 x R1 x T1 ...............#1 

P2 x 30   = n2 x R2 x T2................#2 

Dividing #1 by #2 

n1/n2 = 100/30 

Hence there could be a reduction to 30% in psychic inertia. The person would become more 

flexible and more likely to engage in unfamiliar activities. 

 

SOME FAMILIAR PROBLEMS 

(c)Addiction: the ideal psyche has one or more of the variables go down and a new 

equilibrium may be established  

(In these diagrams, arrows indicate variables that are increasing or decreasing.) 

PV = nRT 

     activity level or effort may go down 

            

     inertia to keeping on going may go down 

 

 

Typically, the addict has relieved stress and a deflated ego by reducing energy. Energy may 

have been reduced by lowering effort and changing from familiar routines to flexible 

activities having less inertia 

stress  
and /or  
ego inflation 
may go down 
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(d) Bipolar disorder: occurs with manic and depressive phases. 

Manic phase 

 

 

PV=nRT 

When the person encounters stress, he or she behaves to increase it by positive feedback with 

ego volume, which becomes inflated. Activity level may increase until a psychotic episode 

ocurs.  

 

Depressive phase 

PV = nRT 

 

 

After increased stress has been relieved, ego inflation may reduce, with a balancing reduction 

in energy by lowering effort. 

 

 

DO THESE PROBLEMS. 

What would happen if: 

                                                                                                         

(e) Psychic energy increases by 70% with ego constant? 

 

(f) Stress doubles with psychic energy constant; 

 

(Answers below) 

 

ANSWERS 

(e) 

PV=nRT 

V2=V1 

n2R2T2 =170/100 x n1R1 T1 

P2V2 = n2R2T2........#1 

P1V1 = n1R1T1........#2 

Divide = 170/100 

P2 = 1.7P1 

Stress would increase by 70% 

 

(f)  

PV=nRT 

P2/P1 = 2 

P2 = 2P1 

n2R2T2 = n1R1T1 

P2V2 = n2R2T2.....#1 

P1V1 = n1R1T1.....#2 

Divide #1 by #2 

2P1V2/P1V1= 1 

2V2/V1= 1  

V2 = V1/2 

Ego inflation would be halved 
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CONCLUSION 

A new psychological relationship is hypothesised by analogy with the gas laws in physics. 

The analogous terms may not be inconsistent with previously defined psychological terms 

and the Ideal Psyche Law is dimensionally sound. Caution should be applied in using the 

relationships in this draft paper for clinical decisions. Validation is awaited by absence of 

refutation by the usual methods. 

 

APPENDIX 

ILLUSTRATION OF ANALYSIS USING IDEAL GAS LAWS: HOT AIR 

BALLOONING 

 

1. An empty balloon with flexible sides but unstretchable fabric is taken. 

V=0 

 

2. It is part-filled with air at ambient pressure and temperature. 

P = 1 atmosphere 

T1 = ambient 
o
K 

V is increased to V1 litres by adding n moles of air   

 

3. A basket with a propane gas hot air blower is attached. 

A mass mb is attached. 

 

4. Hot air is blown into the balloon until it starts to lift the basket, which is anchored. 

Combustion enthalpy of propane mass mp is released and mixed to give V2 litres of air at 

temperature T2 

The upwards lift is the mass of V2 litres of air at T1 minus the mass of V2 litres of air at T2  

However, from Charles' Law:  

V2/V1 = T2/T1 

and by Avogadro's Law 

V2/V1 = n2/n1 

where the upward lift will be n2M2 - n1M 

For example, let: 

T1 = 20
o
C = 293oK 

T2 = 50
o
C = 323oK 

n1 = 500,000 moles of air or (11.2 Megalitres at STP. Note: the largest hot air balloon is 74 

Megalitres) 

Then n2 = n1 x T2/T1 = 500000 x (323/293) = 551000 moles 

and if the molecular weight of gasses in the balloon is the same as air (about 29 g per mole or 

22.4 litres at  STP) the upward lift would be 551000 - 500000 = 51000 moles or 1500000g = 

1500 kg. 

The weight of the balloon fabric, basket, propane system and passengers is less than 1500 kg. 

 

5. Passengers get into the basket and the anchors are released. 

 

6. More hot air is blown into the balloon until the basket, with passengers, lifts and the hot air 

balloon floats up and away with the wind. 
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