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Avraham Mendall Mor, IALD, LEED AP, MIES 

ÅGraduate of the University of 

Kansas. 

Å Lightswitch since 2004, Partner 2009 

ÅPast experience as a project manager 

for specialty distributor 

ÅBeen a Lighting Designer for 10+ 

years 

ÅOne of the youngest designers to 

become a professional member of 

the IALD 

ÅSpoken around the country about 

LEDs and Lighting Design 20+ times 



Å Multidisciplinary Lighting & 

Visual Design Practice 

Å Serving a diverse range of 

clients since 1993 

Å Large Team of Designers, 

Associates, and Support Staff 

 

Å Nationwide Coverage 
Chicago 

New York 

San Francisco 

Los Angeles 

Orlando 

 



Two Divisions 

Å Architecture 

Å Museums 

 

 

 

Hidden Wires        Visible Wires  

Å Entertainment 

Å Environments 

Å Events  

Å Museums 
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complete the form on the table. 

 

This program does not include content that may be deemed or 
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related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation. 
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Thank you  Wikipedia, IES ED150 class materials, and manufacturersõ websites for contribution of visuals.  

 



Learning Objectives 

ÅWhat is Light 

 

ÅLamp Technologies 

 

ÅColor Media 

 

ÅExamples of Use & Hands On 

 



IESNA definition: 

 òradiant energy that is capable of exciting the 
retina and producing a visual sensationó 

 

5 Steps: 

1. Radiant energy 

2. Strikes an object 

3. Object absorbs/reflects light 

4. Light excites the retina 

5. Produces a visual sensation 



Radiant Energy 

 

 

 

 

 

 

 

 Short wavelength--------------------------Long wavelength 

 



Photoreceptors 

Rods (responsible for night and peripheral vision)  

ïMost sensitive of all receptors, low light level vision 

ïOne type of receptors, one sensitivity curve 

ïLocated in peripheral retina 

 

Cones (responsible for color vision and detail at 
normal interior or exterior lighting levels)  

ïShort, medium and long wavelength response 

ïThree types, three sensitivity curves 

ïLess sensitive, high light level vision 

ïHighly concentrated at fovea 



Subtractive Color Mixing 

 

Yellow + Cyan = Green 

 

Cyan + Magenta = Blue 

 

Magenta + Yellow = Red 

 

Yellow + Cyan + Magenta 

 = Gray 

 

http://upload.wikimedia.org/wikipedia/commons/1/19/SubtractiveColor.svg


Additive Color Mixing 

Blue + Red = Magenta 

 

Blue + Green = Cyan 

 

Red + Green = Yellow 

 

Blue + Red + Green 

= Whiteish 

 

Yellow + Blue = Whiteish 

 

http://upload.wikimedia.org/wikipedia/commons/c/c2/AdditiveColor.svg


Spectral Power 

ÅThe output of a light source can be characterized by 

its relative power at each wavelength 

 

ÅWhen this information is graphed (power vs. 

wavelength), we call it the 



Incandescent 



High Pressure Sodium 



Ceramic Metal Halide 

82 CRI 

90 CRI 



Fluorescent 

70 CRI 

80 CRI 
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Wavelength 

LED Spectral Response 



Spectral Reflectance 



Light Source Color 

Color appearance of the source: 

 
 

Color Temperature is for Incandescent and Halogen 

ONLY 

 

 

 
 

 

Color appearance of objects: 

 



CIE Chart 



Typical CCT or CTõs 

Clear blue sky  8500K 

Daylight Fluorescent 6300 CCT 

Clear Mercury Vapor 6000 CCT 

Clear Metal Halide  4500 CCT 

òCooló fluorescent  4100 CCT 

Tungsten-halogen  3200K 

òWarmó fluorescent 3000 CCT 

Incandescent  2700K 

High pressure sodium 2200 CCT 

 

 



Color Rendering Index 

Å14 standardized reference òcolorsó to represent 

colored objects being illuminated by the lamp in 

question 
8 Pastel Colors 

4 Saturated 

Colors 

2 Skin Tone 

Colors 



Color Rendering Index 

ÅCRI - 8 standardized reference òcolorsó to represent 

colored objects being illuminated by the lamp in 

question 

 

 

ÅCQS - 15 Munsell samples to represent colored 

objects being illuminated by the lamp in question 

 

 
 

Images from NIST website 

 



Lamp Technology 

Incandescent 

& 

Halogen 

http://upload.wikimedia.org/wikipedia/commons/4/49/Wolfram-Halogengl%C3%BChlampe.png
http://en.wikipedia.org/wiki/File:Gluehlampe_01_KMJ.png


Lamp Technology 

Fluorescent 

& 

Compact Fluorescent 

http://upload.wikimedia.org/wikipedia/commons/8/8e/Germicidal_UV_discharge_tube_glow.jpg
http://upload.wikimedia.org/wikipedia/commons/7/75/Germicidal_Lamp_2.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c4/Elektronstarterp.jpg


Lamp Technology 

High Intensity Discharge 

HID 

MH, CMH, HPS, LPS 

http://upload.wikimedia.org/wikipedia/en/4/44/High_pressure_sodium_lamp.svg
http://upload.wikimedia.org/wikipedia/en/2/2b/Closeup_Metal_Halide_Lamp.jpg
http://upload.wikimedia.org/wikipedia/commons/0/04/MV_Lamp_175_W.JPG


Lamp Technology 

Light Emitting Diode 

LED 

http://upload.wikimedia.org/wikipedia/commons/f/f8/LED_Labelled.svg


Color Filters 

ÅGel 

 

ÅGlass 

 

ÅDichroic 

http://upload.wikimedia.org/wikipedia/commons/4/49/Dichroic_filters.jpg
http://upload.wikimedia.org/wikipedia/en/a/a1/Many_color_gels.jpg
http://upload.wikimedia.org/wikipedia/en/4/46/Filter-optics-1.jpg


Color in Design 



Color in Design 
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