T-STOP: A lens marking which indicates the true light transmission of the lens at a given aperture instead of the approximate light transmission indicated by an F-Stop
T-STOP (T for transmission)

Since all lenses absorb some portion of the light passing through them (particularly zoom lenses containing many elements), T-stops are sometimes used instead of f-stops for exposure purposes, especially for motion picture camera lenses. 
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Glass Elements of a Cine-Zoom Lens
The practice became popular in cinematographic usage before the advent of zoom lenses, where fixed focal length lenses were calibrated to T-stops: This allowed the turret-mounted lenses to be changed without affecting the overall scene brightness. Lenses were bench-tested individually for actual light transmission and assigned T stops accordingly (The T in T-stop stands for transmission), but modern cinematographic lenses now usually tend to be factory-calibrated in T-stops. T-stops measure the amount of light transmitted through the lens in practice, and are equivalent in light transmission to the f-stop of an ideal lens with 100% transmission. Since all lenses absorb some quantity of light, the T-number of any given aperture on a lens will always be greater than the f-number. In recent years, advances in lens technology and film exposure latitude have reduced the criticality of t-stop values. Remember: F-stops are for geometry, T-stops are for transmission.
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Zoom Lens and glass elements in a Video Camera

F-number is defined in a purely geometric manner: if a lens has a

physical aperture of 25mm and the focal length is 50mm, the maximum

F-number of the lens is 50/25 = 2.

T-number is determined photographically (or rather photometrically); the

definition is "the F-number of a perfectly transmitting lens that gives

the same axial image illuminance as the actual lens at this aperture

stop. To take an example, if the above f/2 lens only transmitted one

quarter of the light that a "perfect" lens would transmit would have a

T-number of 4.\\ 

T-Stops are measured by T Stop Machine. Which is actually a light meter with a lens mount on it.
	


F-STOP (review): f-Stop or f-number is the Ratio of aperture diameter to focal length of a lens; an indicator of the light-gathering power of the lens.

By convention f/# is treated as a single symbol (N) and f/#s are written by replacing the number sign with the value (i.e. f/16)
f/#=N= Focal length ÷ Diameter of Iris (entrance pupil) 
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(For example  Focal Length =160mm ÷10mm Iris = 16 or f/16)

(For example Focal Length  = 60mm  ÷ 10mm iris = 6 or f/6 – 5.6)

The larger the f-number, the smaller the lens opening. ie. a number of f2.8 indicates a larger aperture than f4.

Typical f-stop scale (full stops in bold):

Full Stops: 

	0.5 
	  0.7  
	1.0  
	1.4  
	 2 
	2.8  
	4   
	5.6  
	 8   
	11  
	16  
	 22


Half Stops: 

	1.0
	1.2
	1.4
	1.7
	2
	2.4
	 2.8
	 3.4
	 4
	4.8

	5.6
	6.7
	8
	9.5
	11
	13
	16
	19
	22


Third Stops: 

	1.0
	1.1
	1.2
	1.4
	1.6
	1.8
	2
	2.2
	2.5

	2.8
	3.3
	3.5
	4
	4.5
	5.0
	5.6
	6.3
	7

	8
	9
	10
	11
	12.5
	14
	16
	18
	20
	22


T-Stop in Use:

Remember : T-number for exposure, F-number for DoF

In use the the T-stop and F-Stop are basically the same thing - that is, if your meter suggests using a f/stop of f/8, then you would use a t/stop of t/8. The

difference is that the t/stop is a measure of the actual light

transmitted through that particulat lens where as the f/stop is only a theoretical

value calculated from the focal length and the diameter of the aperture.
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T-Stops on an 16mm ANGENIEUX Lens
If your lens only has T-stops that is what you use !! if the meter says F 4 you set lens to T 4 ... for exposure)

Remember F-stop is a mathmatical calculation based on the length and width of a lens ( if you have a 1 inch lens (long) that is 1 inch in diameter then that would be a F 1 lens. however it does not take into account light loss casued by the glass used in the lens so if there was a 1 stop light loss because of the glass then if you set the lens at F1 you would under expose it by 1 stop .. therefore they came up with T stops which measures the light that hits ( coming out the back of lens) the film )

A light meter measures light levels falling on it's dome = T stops ( light that comes out of back of lens ) 

If you have BOTH F stop & T stops on lens -therefore if your light meter says F2.8 you set the lens to T 2.8 while on the F stop scale (on lens ) it says F2. you use the F2 to read the depth of field scales or D of Field charts . F-stops are for Depth of Field – T-stops are for Exposure.

You will normally  find 1/2 - 2 stops difference bewteen F and T stop scales on older lens usually by 5.6 F & T stops will match ( so your F8 would match T 8 - do not set to T3.2) )  Most Cine-lenses lens made in past 15 years show T stops only. The differences between T and F stops is much less these days due to todays better optical technology.  

T-Stops in PRIME LENSES

In  Prime lenses the difference between T stop and F stop is usually small, less than a quarter of a stop. This is because there are a limited number of glass elements in lens. Some lenses will have both t and f stops.

T stop will ALWAYS be a higher # (less light) than equivalent F-stop because light is lost inside the lense. 

Lens Speed
Some lenses are faster than others, meaning that their t-stop settings allow the aperture to be opened a great deal more than other lenses so as to allow more light to reach the film, and therefore requiring less light to achieve a desired exposure.

For example: prime lenses, because they are usually fast, are more likely to have the smallest t-stop settings that may range from 1.4 to 22, whereas slower lenses, specifically zoom lenses, are likely to have t-stop settings that range from 4 to 22.
F / T Stop Numbering on a Zoom Lens
F-stops= White Numbers (16mm only) 

T-stops= Red Numbers (16mm only) 

Short prime lenses only have F-stops. Zoom lenses and long prime lenses have F-stops and T-stops. The "T" number takes into account the light lost due to the extra elements found in the particular lens. Consider a T-stop a very accurate F-stop. Use only F-stops for Depth of Field Charts.

As light passes through the different mediums (glass and air) within the lens, some light will

be “lost” due to reflection and absorption. While the f-stops regulate the amount of light that

passes through the iris, they do not account for the light that is lost within the lens. Many

lenses have both f-stop and Tstop markings.

Use the Tstop markings to set your exposure. This will take into account both the size of

aperture (the opening through which the light may pass) and the light that is lost as it passes

from glass to air within the lens.

6mm 4.285mm 3mm
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You will still want to judge your depth of field based on the f-stop (not the T Stop), because

light that is lost within your lens has no affect on depth of field...although it will affect your

exposure.

We now understand that the amount of exposure for any given situation is dependant on three

basic factors. *do not forget that filtratio
