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Figure 1.1. The life spans of Adam and his descendants until Methuselah. The “years”

are counted from the creation of the world; A.M. = Anno Mundi.



Figure 1.2. The biblical story related to Ma’alot Ahaz.



Figure 1.3. The sign in Ma’alot Ahaz citing a quotation from Isaiah.



Figure 1.4. A model of the sundial in Ma’alot Ahaz.

The paths of the sun’s rays are shown by dashed lines.
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Figure 1.5. A few pictures taken at different

hours during the morning in Ma’alot Ahaz.



Figure 1.6. Two pictures taken at different hours during the afternoon,

at about 2:00 and 4:00 PM in Ma’alot Ahaz.



Figure 1.6. A few pictures taken at different

hours during the afternoon in Ma’alot Ahaz.



Figure 1.7.  The tower clock the Chatrapati Shivaji Terminus (CST)

railway station in Mumbai, India.



Figure 1.8.  Three clocks the author bought from a book store in IIT Bombay.



Figure 1.9.  A waterproof watch bought in Madurai, India.

Proof: The watch works while immersed in water.



Figure 1.10.  The clock behind the reception desk of our hotel in Madurai.



Figure 1.11.  A few beautiful clocks not bought in Madurai.
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Figure 1.12.  A few clocks bought in Madurai.



Figure 1.13.  At the entrance to Jantar Mantar, Jaipur, India.



Figure 1.14.  Some interesting structures in Jantar Mantar, Jaipur, India.



Figure 1.15.  A beautiful clock which I bought in Jaipur.

On its face are two peacocks, India’s national bird.



Figure 1.16.  A beautiful clock bought from street hawkers plying their 

trade along pedestrian paths facing the Jal Mahal, Jaipur, India.



Figure 1.17. The VVIP Guest house in North Maharashtra University, Jalgaon,

home to my wife and me during my visit to the university.



Figure 1.18.  Left photo shows two clocks which I bought in the clock center in Jalgaon.

Photo on the right is the historic clock tower of Jalgaon.



Figure 1.19. A few clocks bought in the Chandi Chowk market in Old Delhi.



Add my own clocks and watches

Figure 2.1. Some of the clocks in my collection



Figure 2.2. Photo on the left is a cuckoo clock from the Black Forest in Germany.

The clock on the right was bought during our visit to Armenia.



Figure 2.3. Some of the clocks in my collection



Figure 2.4. Some of the clocks in my collection



Figure 2.5. The Museum of Islamic Art in Jerusalem

Museum of Islamic Art 



My own clocks











Figure 2.6. At the entrance to the clocks exhibition of the Museum of Islamic Art 

in Jerusalem



Figure 2.7. Some antique clocks in the Museum of Islamic Art in Jerusalem



Figure 2.8. Some antique clocks in the Museum of Islamic Art in Jerusalem

More pictures may be seen in: ariehbennaim.com



Figure 3.1. The three components of the velocity: 𝒗𝒙, 𝒗𝒚, 𝒗𝒛 and the absolute velocity, 

or speed,   𝒗 = 𝒗𝒙
𝟐 + 𝒗𝒚

𝟐 + 𝒗𝒛
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Figure 3.2.  “Practical interpretation” of Einstein’s formula 



𝝀

Figure 3.3.  A typical wave. 

The wavelength is defined as the distance between two crests of the wave, 𝝀



Figure 3.4.  A typical water-wave caused by a pebble hitting the water. 



Figure 3.5. (a) Sound waves originating from a vibrating membrane and

propagating as alternating regions of high and low density of the air. 

When reaching the ear they induce vibrations in the eardrum. 

(b) Sound waves are shown as waves of high and low density of the air.

(a)

(b)



Figure 3.6. Spectrum of the electromagnetic waves. 



Figure 4.3. Clock of the Long Now in the Science Museum, London.

More pictures may be seen in: ariehbennaim.com



Figure 5.1. Cover of Canales’s book 



Figure 5.2. The entrance to the Stonehenge.

More pictures may be seen in: ariehbennaim.com



Figure 5.3. Some pictures from Stonehenge.

More pictures may be seen in: ariehbennaim.com
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Figures from National Physics Laboratory (NPL)
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Chapter 6



1ii.  Equal year-lengths and non-equal day-lengths; some years ten days, some years five dayss

1iii.  Non-equal year-lengths and non-equal day-lengths; five days in each year

1i.   Non-equal year-lengths and equal day-lengths; some years ten days, some years five days

Figure 6.1.  The three possible cases when we find different number of days(red line)

in each year (blue line).



2i.   Equal year-lengths and equal day-lengths; ten days in each year

2ii.  Non-equal year-lengths and non-equal day-lengths; five days in each year

Figure 6.2.  The two possible cases when we find the same number of days in each year.



𝝀𝟒𝝀

Figure 6.3.  Two possible waves of two clocks. 

The wavelength of the blue clock is four times longer than the wavelength of the red clock. 
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Figure 6.4. 

(a) Measuring the distance between two points in space A and B with a ruler.

(b) Measuring the length of time from the moment the sun “touches” the horizon

until it disappears. 

(a)

(b)

Distance between two points in space

Distance between two points in timee



𝝀

Figure 6.5.  Representation of the heartbeat as a periodic phenomenon. 

The time length between two successive beats is denoted by 𝝀.



One year

Summer solstice,
or the longest day of the year

Winter solstice,
or the shortest day of the year

Figure 6.6. Representation of the motion of the earth around the sun as a periodic 

phenomenon.  The time length between two successive crests of the wave is one year.



One full day

Sunrise

Sunset
Figure 6.7.  Representation of the rotation of the earth as  a periodic phenomenon. 

The time length between two successive crests of the wave is one day.



Figure 6.8.  Sundial in Mahane Yehuda, Jerusalem, taken at 11:15 am.



Figure 6.9b.  Sundial in Teddy Park, Jerusalem, taken at 13:30, and 15:15 pm,

respectively.



Figure 6.9a.  Sundial in Teddy Park, Jerusalem taken at 10:30 am, and 12:00 pm,

respectively.



Figure 6.10.  Two water clocks.

(a) Dripping of water from a bowl with marks on its side.

(b) Water rotating a wheel.  

(a) (b)



Figure 6.11.  Sand clocks (a) From the clock museum in Vienna 



Figure 6.12.  Two possible “configurations in a sand clock. In (a) a “smooth” flow of sand

In (b) “clogging” of the sand particles 

(a) (b)



Figure 6.13.  Candle clocks Austria 16th century, from the clock museum in Vienna.

The nails falling on the plate Left.

Candle clock, Austria 16th century. Wien museum.



Figure 6.14.  A pendulum   
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Ammonia molecule
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Figure 6.15.  Two states of the ammonia molecule 



Figure 6.16. Radiation with different frequencies resulting from electron

transfer between different energy states.
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Joker 



Russian Horological Humor   with the Konstantin Chaykin
Joker
A comical face that tells the time as well as the phase of the moon.
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Figure 7.1.  Experiment for measuring the speed of a falling ball on an inclined plane.



Figure 7.2. 

Results of the experiment of a sliding ball; distance passed as a function of time.



Figure 7.3. A ball A revolving around B counter clockwise.

When the force between the two balls disappear, the ball A

will continue to fly in a straight line and at a constant velocity.

A

B



Figure 7.4.  The probability of finding the particle  (a) at location x, 

and (b) having velocity vx.

a b



Albert Einstein’s statue in the Hebrew University of Jerusalem campus.



Albert Einstein on the cover of Time magazine, December 31, 1999 (cover credit

by Philippe Halsman).



Add truck or rocket

A

B

A

B

A A

B B

d
v

l

v 𝑡0

𝑡0 =
𝑑

𝑐

ld

Figure 7.5.  (a) The stationary light-clock. 

A light ray is reflected between the two mirrors at points A and B.

The time it takes for the light to travel the distance d is:  

(b) The same experimental set-up is moving in the  x direction (perpendicular to the motion of 

light in (a)), at a constant velocity v.

(a) (b)



Figure 7.6.  (a) The relative time units 𝑡𝑣/𝑡0 as a function of the velocity ratio 𝑣/𝑐.

(b) The factor defined in equation (6) of Appendix  E.

(a) (b)



Figure 7.7.   Lightning struck at the two ends of the table at points A and B.

(a) A stationary table. (b) The same experiment on a moving table.

(a) (b)



Figure  7.8  (a)The two light-waves moving at a few units of time, shown on 

the left column, towards the center M.

(b)  The same experiment but the whole table is moving to the right at a 

constant velocity. Note the motion of the point M indicated by the green line.
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Figure  7.9  (a) Light-waves moving from M towards A and B, at a few units s 

of time, shown on the left column.

(b)  The same experiment but the whole table is moving to the right at a 

constant velocity. Note the motion of the point M indicated by the green line.

(a) (b)
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Continue of Figure 7.9c



Continuation of Figure 7.10.  Loop of an airplane. Add a plane at the center 



Figure two twins in a cart, then one on the 
mountain and one on earth

Continuation of Figure 7.11.  Two twins born in 2000, then separated. 

The one living on the top of the mountain ages faster than his brother.
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Faberge  Museum 



























In a store
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Hermitage museum











Chapter 9



Figure 9.1.  An urn containing four marbles, two black and two white.

(a) (b)



Figure 9.2



Path of the solstice sunlight

Stone basin

Figure 9.3  Two views of the passage of solstice light in Newgrange, from the southeast 
entrance into the Stone Basin (red arrow): (a) side diagram and (b) diagram from above

(a) 

(b) 











Chapters 10, 11



Figure 10.1. Dice with different number of faces. 

In all of these dice one face is red and all the other faces are blue.

a dcb e



Figure 10.2. The total number of dollars you will have after t steps,

in playing with the die having one red and three blue faces. 

The two dashed lines are the “limiting” cases,

when you either gain or lose at each step.

a cb



Figure 10.3. The total number of dollars you will have after t steps,

in playing with the die having one red and five blue faces. 

The two dashed lines are the “limiting” cases,

when you either gain or lose at each step.

a cb



Figure 10.4. The total number of dollars you will have after t steps,

in playing with the die having one red and 11 blue faces. 

The two dashed lines are the “limiting” cases,

when you either gain or lose at each step.

a cb



Figure 10.5. The total number of dollars you will have after t steps,

in playing with the die having one red and 99 blue faces. 

The two dashed lines are the “limiting” cases, when you either gain

or lose at each step.

a b















Figure 11.1. A coin is hidden in one of (a) eight boxes, (b) 16 boxes, and 

(c) 32 boxes.

(a) (b) (c)



Figure 11.2. Uniform (a), and non-uniform games (b) and (c)

(a) (b) (c)



Figure 11.3. (a)  The first distribution of eight marbles in eight cells.

(b) The second distribution of the eight marbles.

(c) The third distribution of the eight marbles.

(a) (b) (c)



Figure 11.4.  Amedeo Avogadro and Avogadro Number

Av



Figure 11.5. (a)  The first distribution of eight marbles in eight cells.

(b) The second distribution of the eight marbles.

(c) The third distribution of the eight marbles.

(a) (b) (c)



Figure 11.6. Same as in Figure 12.3, 

but the marbles can move from one cell to another.

(a)  The initial configuration of eight marbles in eight cells.

(b) The configuration of the eight marbles after a short period of time.

(c) The configuration of the eight marbles after a long period of time.

(d) The configuration after a very long period of  time.

(a) (b) (c) (d)



Figure 11.7. Values of the SMI for the four cases in figure 11.6. 

(a) (b) (c) (d)
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BOX 11.1  Shannon’s Measure of Information.

Claude Shannon



BOX 11.2 Relationship between the

SMI per particle and the Super-Probability (Pr).



Figure 11.8. Simulated results for N = 8 

(a)

(b) (c)



(a)

(b) (c)
Figure 11.9. Simulated results for N = 16 



(a)

(b) (c)
Figure 11.10. Simulated results for N = 64 



(a)

(b) (c)
Figure 11.11.  Simulated results for N = 128 



Figure 11.12.  Simulated results for N = 1024 



Figure 11.13.   A person climbing a hill.

The height at which the person is changes with time H(t),

but the summit does not change with time.

Summit

H(t=1)
H(t=2)

H(t=3)

H(t=4)

H(t=5)



Figure  11.14. (a) A constrained equilibrium system.

(b) The same system as in (a), but with the constraint removed. 

(c) The final unconstrained  equilibrium state. 

The system at state (c) can go back to (b), arrow I, but can 

never go back to (a), arrow II. 
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Figure 11.16.  The initial, the final, and an intermediate state, 

in the expansion process.
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Antique Clocks



Figure 11.16.  From the old city of Jerualem.



Timepiece Antique Clocks brings horology to Dublin 8

By Joan Byrne | May 6, 2014.

Photo: Timepiece Antique Clocks
Horology is a trade not often heard of nowadays.
It is the study of mechanical timekeeping devices; clocks to you and me.
Upon realizing that Dublin lacked a dedicated antique clock store, 
Kevin and Carol Chellar founded Timepiece Antique Clocks in 1986 on Patrick Street.
Initially the shop concentrated on the technical restoration of timepieces. 
Later, the Chellars began to accumulate a stock of fine clocks and the business 
of buying and selling antique clocks was underway.
The shop specializes in ancient clocks and it stocks the highest quality 
French and European pieces, along with a selection of barometers and
other scientific instruments. In a street surrounded by the historical cathedrals of 
St. Patricks and Christchurch, it is perhaps fitting that Timepiece Antique 
Clocks is located between these two timeless buildings. 
The shop is a source of great interest to tourists, particularly Americans with Irish connections. 

http://www.theliberty.ie/wp-content/uploads/2014/05/33406_131093976926920_2300828_n.jpg




























Antique clocks from Nazareth 



A wall clock on a synagogue in Jerusalem
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From Poland



Sigismund’s clock in the old city of Warsaw



In the old city of Warsaw



An astronomical
clock in St. Mary’s Basilica 
in Gdansk



In the Clock museum, St. Catherine’s Church 
Gdansk





Sun dial in the old city of Warsaw



Torun, Copernicus monument



In the optical-atomic clock laboratory 
Copernicus university, Torun Poland



In the optical-atomic clock laboratory 
Copernicus university, Torun Poland



In Bydgoszcz, Poland



Poznan, The fighting goats clock



Moscow











Madurai street



Mumbai



Academy of Science, Moscow
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Moscow
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