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WHAT IS GOLDEN RATIO? 
 

The Golden ratio is a special number 

found by dividing a line into two parts 

so that the longer part divided by the 

smaller part is also equal to the whole 

length divided by the longer part. It is 

often symbolized using phi, after the 

21st letter of the Greek alphabet. In an 

equation form, it looks like this: 

a/b = (a+b)/a = 
1.6180339887498948420 

Historically, the number can be seen in the architecture of many ancient creations, like 

the Great Pyramids and the Parthenon. In the Great Pyramid of Giza, the length of each 

side of the base is 756 feet with a height of 481 feet. The ratio of the base to the height is 

roughly 1.5717, which is close to the Golden ratio. 

The Golden ratio also appears in all forms of nature and science. Some unexpected places 

include: 

Flower petals: The number of petals on some flowers follows the Fibonacci sequence. It 

is believed that in the Darwinian processes, each petal is placed to allow for the best 

possible exposure to sunlight and other factors. 

Seed heads: The seeds of a flower are often produced at the center 

and migrate outward to fill the space. For example, sunflowers follow 

this pattern. 

Pinecones: The spiral pattern of the seed pods spiral upward in opposite directions. The 

number of steps the spirals take tend to match Fibonacci numbers. 

Tree branches: The way tree branches form or split is an example 

of the Fibonacci sequence. Root systems and algae exhibit this 
formation pattern. 

Shells: Many shells, including snail shells and nautilus shells, are 

perfect examples of the Golden spiral.   



Spiral galaxies: The Milky Way has a number of spiral arms, each of which has a 

logarithmic spiral of roughly 12 degrees. The shape of the spiral is identical to the Golden 

spiral, and the Golden rectangle can be drawn over any spiral galaxy. 

Fingers: The length of our fingers, each section from the tip of the base to the wrist is 

larger than the preceding one by roughly the ratio of phi. 

Animal bodies: The measurement of the human navel to the floor and the top of the 

head to the navel is the Golden ratio. But we are not the only examples of the Golden ratio 

in the animal kingdom; dolphins, starfish, sand dollars, sea urchins, ants and honeybees 

also exhibit the proportion. 

DNA molecules: A DNA molecule measures 34 angstroms by 21 angstroms at each full 

cycle of the double helix spiral. In the Fibonacci series, 34 and 21 are successive numbers. 

 

HOW ARCHITECTS TAKE ADVANTAGE OF THE GOLDEN RATIO? 
 

1. It Brings Balance and Height: To explain it simply, a golden rectangle signifies 

any shape that can be wholly divided into up into a square and a rectangle that, when 

combined, establish a ratio of 1:1.61. Since both the lengths and widths of these shapes 

correspond to the ration, the theory states that you should be able to continue dividing 

the resulting rectangles into smaller and smaller segments while still maintaining the 

ratio’s proportions. 

 

2. It Allows For Varying Shapes: By utilizing a combination of the golden rectangle, 

golden triangle, and logarithmic spiral, architects can create a variety of shapes that 

range from pentagrams to icosahedron, which have 30 points, and beyond. 

 

3. It Makes Buildings Aesthetically Pleasing: Architects keep the golden ratio in 

mind when it comes time to decide how a building’s floor plan will flow. It’s used when 

determining features such as how to properly determine a buildings layout, space out 

windows, and determine where a door should be placed in a room. While these 

proportions are considered of secondary importance to the building’s structural integrity, 

adherence to the ratio increases chances that people will find the building aesthetically 

pleasing 

 

  

http://freshome.com/2013/08/21/10-floor-plan-mistakes-and-how-to-avoid-them-in-your-home/


EXAMPLE: 

THE UN SECRETARIAT BUILDING, LE CORBUSIER AND THE 

GOLDEN RATIO 
 

The building, known as the UN Secretariat 

Building, was started in 1947 and completed 

in 1952. The architects for the building 

were Oscar Niemeyer of Brazil and the 

Swiss born French architect Le Corbusier. 

Le Corbusier explicitly used the golden 

ratio in his Modulor system for 

the scale of architectural proportion. 

Some claim that the design of the United 

Nations headquarters building in New York 

City exemplifies the application of the 

golden ratio in architecture.  

DESIGN OF THE UN SECRETARIAT BUILDING 
 

The United Nations Secretariat Building is a 154 m (505 ft) tall skyscraper and the 

centerpiece of the headquarters of the United Nations, located in the Turtle Bay area 

of Manhattan, in New York City. As much as Corbusier may have loved the golden ratio, it’s 

not easy to divide a 505 foot building by an irrational number like the golden ratio, 

1.6180339887…, into its 39 floors and have them all come out equal in height and exactly 

at a golden ratio point.  

The building was designed with 4 noticeable non-reflective bands on its facade, with 5, 9, 

11 and 10 floors between them. Interestingly enough, this configuration divides the west 

side entrance to the building at several golden ratio points 

An interesting aspect of the building’s design is that these golden ratio points are more 

precise because 

 The first floor of the building is slighter taller than all the other floors. 

 the top section for mechanical equipment is also not exactly equal to the height of the 

other floors.  

 The photo on the left shows lines based on Le Corbusier’s Modulor system, which are 

created when each rectangle is 1.618 times the height of the previous one.  

 The photo on the right shows the golden ratios lines which are created when the 

dimension of the largest rectangle is divided again and again by 1.618. Both 

approaches corroborate the presence of golden ratio relationships in the design. 

  



                            UN Secretariat Building West 3, Golden Ratios with PhiMatrix 

  The building has 39 floors, but the extended portion for mechanical equipment on the 

top makes it about 41 floors tall.  

 41 divided by 1.618 creates two sections of 25.3 floors and 15.7 floors.  

 The golden ratio point indicated by the green lines is midway between the 15th and 16th 

floors, or 15.5 floors from the street. This means that the building was designed with a 

golden ratio as its foundation. 

Approximately 41 floors ÷ 1.618² ≅ 15.7 floors, and the visual dividing line is midway 

between the 15th and 16th floor. 

 A second golden ratio point defines the position of the third of the four non-reflective 

bands. This is based on the distance from the top of the building to the middle of the 

first non-reflective band, as illustrated by the yellow lines. 



Approximately (41 – 5.5 floors) ÷ 1.618² ≅ 21.9+5.5 floors ≅ 27.4 floors, and the visual 

dividing line is midway between the 26th and 27th floor. 

 A third golden ratio point defines the position of the first and second of the four non-

reflective bands. This is based on the distance from the base of the building to the top of 

the second non-reflective band, as illustrated by the blue lines. Mathematically, the 16 

floors would be divided by 1.618 to create an ideal golden ratio divisions of 9.9 floors 

and 6.1 floors. This second dividing line on the building is at the 6th floors. 

16 floors ÷ 1.618² ≅ 6.1 floors, and the visual dividing line is at the 6th floor. 

 

DESIGN OF THE WINDOWS AND CURTAIN WALL OF THE BUILDING 

 
Other golden rectangles and golden ratios dividing points have been designed into the 

intricate pattern of windows. This is illustrated by golden ratio grid lines shown in the photos 

below.  

 

THE DESIGN OF THE FRONT ENTRANCE 
This attention to detail in the consistent application of design principles welcomes visitors 

as they enter the UN Building. The front entrance of the Secretariat Building reveals golden 

ratios in it proportions in the following ways: 

 The columns that surround the center area of the front entrance are placed at the golden 

ratio point of the distance from the midpoint of the entrance to the side of the entrance. 

 The large open framed areas to the left and right of the center entrance area are golden 

rectangles. 

 The doors on the left and right side of the center entrance are golden rectangles. 

 The left and center frame sections of the center section is a golden rectangle. 



 

THE INTERIOR FLOOR PLANS REFLECT GOLDEN RATIOS IN THEIR 

DESIGN 
The pattern of golden ratios continued in the interior. Below is one of the representative 

floor plans, with the hallway dividing the floor at the golden ratio of the buildings cross-

section. There is also a central conference room in the shape of a golden rectangle. 


