The Principle of Choosing a Diamond
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Diamond is carbon with molecular bonds configured in sp3 hypridation.  It is the second most chemically stable form of carbon, after graphite, but possesses the highest hardness.  It has a wide variety of industrial applications.  However mostly it is highly sought after by the females of the homo sapiens specie.  Despite the illogical nature of the desire to, the males of the species are tasked with this duty, and face the dilemma of dividing a finite financial resource between it vs. other more practical needs.  Thus, it is logical to maximize the diamond purchase while minimizing its impact on the wallet.  This paper offers a brief summary of how to do just that by focusing on the most commonly purchase diamond style – round brilliant.

The 4 C’s

The most basic way to quantify a diamond is by the 4 C’s – Carat, Cut, Clarity and Color.  
Carat

Carat is the weight of the diamond, with 1 carat = 0.200 gram.  However, carat does not directly translate into size.  A well cut diamond may weigh less but appears larger and have more fire than a poorly cut one.  In the picture below, both gems are the same diameter and could be cut from the rough diamond (center).  The well cut diamond on the left weighs 0.84 carat and the dull drab stone on the right weighs 1.00 carat.  However because it is 1.00 carat it will sell for more.
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Carat weight exerts the largest influence on the price of a diamond.  Everything else being equal, each doubling of weight increases diameter by ~25%, and increase price by ~400%.  There is not a right or wrong carat weight to choose.  The psychologically important numbers for most diamond shoppers are 0.5, 0.75, 1.0, 1.5 and 2.0 carats.  However if a diamond falls just short of these numbers, they typically command significantly discounts even though the difference in size is often not visible.  
Clarity

Clarity has the second largest influence on the price of the diamond.  Flawless, VVS1 and VVS2 have inclusions (impurities) that are hard to see by trained eyes even with 10X magnification.  VS1-VS2 has inclusions that are visible only visible under 10X magnification.  SI1 and SI2 have inclusions that are clearly seen under 10X and may be visible to the naked eye (especially with SI2).  Grades below that have inclusions clearly seen by naked eye and are not usually worth buying.  
Clarity grades beyond what the eyes can detect do not affect a diamond’s visual appeal in any way.  Hence the best buy is a diamond that’s “eye clean” – no visible inclusions without magnification, 6-12 inches away from the face, under normal daylight.  VS2 is by definition eye clean and is a safe bet, but many of the SI1 and some of the SI2 are also eye clean, and those offer the best deals.  
Color

Color ranks 3rd in term of influencing a diamond’s price.  Most diamonds have a hint of yellow/brown.  How much so is reflected by its color grade ranging from D to Z.  D, E and F are considered colorless and can not be separated except in laboratory conditions.  G and H appear colorless to most people except when carefully compared to a D diamond.  Most people can detect a very slight hint of yellow in I and J when looking closely against a pure white background.  Diamonds beyond J are not good choices as large jewelry stones (except as fancy colored ones).
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Color becomes more detectable as diamond size increases.  At 1 carat, only 50% of the people can tell the difference between H and D, while most people can tell at 5 carats.  Color is easier to detect in emerald and asscher cuts than round brilliants.  Better cuts create more fire and brilliance, making color harder to detect.  It is also better to put higher colored stone (e.g I or J) on a yellow gold setting to hide the color.  Also, diamonds with strong fluoresce appears more bluish and helps to hide the color.     
Cut

“It’s all about the cut!” That might be a slight exaggeration, but so much depends on the cut that it is by far the most important of the 4 C’s, yet the irony is that it’s also the least expensive of the 4 C’s.  The cut in its simplest term is merely achieving the correct geometry that maximizes the diamond’s light performance.  It is the cut that gives a diamond its sparkle and fire.  A poorly cut D colored, VVS1 diamond will look lifeless and small next to a well cut diamond of cheaper price.  
The first thing in identifying the diamond’s cut is by looking at the certified lab grade.  Since going up on a cut grade is relatively cheap, it’s best to seek out diamonds with AGS proportion grade of 0 (best) or 1, and symmetry and polish grade of “very good” and above.   

The second step involving using the major geometric parameters printed on the diamond certificate or results reported from scanners such as Sarin or Helium, and pluging the corresponding number into the Holloway Cut Adviser (HCA) found online.  HCA is a tool of exclusion.  A score > 2 means the diamond’s geometry is not ideal and should be only be considered if the price is very good.  However, a score <2 does not necessarily mean it’s a perfect cut, and calls for further testing.  

The third step involves an Ideal-Scope.  It is an instrument that has a 10x lens with a hot red / pink reflector and a central viewing hole in front of the diamond.  It allows you to see just how much of the red / pink light refracts back from the diamond.
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White areas in a diamond are light transmitted from behind the diamond, meaning the red light is not refracted back by the diamond as it should.  This is often called the “leakage”.  The most brilliant diamonds look bright pink/red with a black star and minimal leakage.  Most ideal cuts have small 'V' shaped white leakage around the edge, which are features of the girdle.  The ideal-scope also shows a diamonds symmetry. Diamonds with perfect symmetry and good proportions show a black eight-pointed star.
Some of the best cut diamonds are Hearts and Arrows (H&A) diamonds – in an H&A viewer, they show an arrows pattern from the top and 8 hearts with small 'V' shapes from bottom.  True H&A indicate that the diamond has a perfect symmetry and are frequently among those with top light performance, although it is possible to produce H&A diamonds with inferior performance.  Also there is no proof yet that the absence of H&A optical symmetry means that a diamond will have lesser light performance.
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In A1, A2 and A3 the heart is well defined the gap between the Arrowheads is distinct and clear and the split at A3 is minimal versus F1, F2 and F3.
Another consideration is the thickness of the edge (girdle).  A very thick girdle “use” up much of the diamond’s weight and makes the diamond smaller in diameter.  A very thin girdle increases the apparent size (spread) but also increases the risk that the edge may chip.  The best girdle thickness is one that fall within thin, medium and slightly thick.
Diamond grading labs
Among the grading labs, GIA is the gold standard.  Compared to GIA, AGS grading of both color and clarity are usually stricter, and AGS is the only lab to grade a diamond’s proportions.  Diamonds certified by them tend to command a small premium.   EGL-USA tends to be less strict with its color grading compared to GIA, although diamonds certified by them are on average 10% cheaper and can be better deals for some.  EGL international (or non-USA) tend to be less strict with most or all of the parameters and command a more significant discount.
Summary
The summary of the article is shown in the figure below.  The prices are not accurate to the fluctuating market condition.  

· Size is the biggest cost:  your budget will determine the size.
· NEVER sacrifice cut: choose very good and above, HCA <2, H&A if possible

· Choose the lowest color grade that is visually white:  G and H, maybe I

· Make sure it is eye clean: look at SI1 or SI2, confirm with a trusted dealer
For a given size, an eye clean SI2, H color, excellent cut diamond will give you the best visual performance for your money. 
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