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multiple pulse   13, 16, 65, see also 
repetitive pulse 

N 
Navigable Airspace   35, 80 
NHZ   11, 20-22, 30- 31, 34-35, 42, 47, 

49, 67, 80-81, 165, 170-171, 173, 200 
NOHD   see nominal ocular hazard 

distance 
nominal hazard zone   11, 116 
nominal ocular hazard distance   11, 116, 

155 
non-beam hazard   11, 23-24, 32, 51-55, 

114 

O 
ocular exposure   6, 43, 63, 116 
open beam path   30 
optical density   11, 44-48, 117, 183-184, 

190 

P 
photochemical   5-6, 10-11, 14, 18, 24, 62-

65, 67, 72, 74-75, 77, 116-117, 119-120, 
128-129, 175, 177-180, 182, 236, see 
also CB, T1 , and � 

plasma radiation   2, 11, 59, 217-218 
point source   3, 5-6, 8, 11-12, 17-18, 21, 

45, 62, 66-67, 73-74, 95, 102-104, 118-
119, 130, 133, 137-138, 161-162, 165, 
168, 177, 186-187, 202-205 

protective equipment   23-24, 33-36, 42, 
47, 60, 113, 218-220 

protective eyewear   14, 32, 37, 42-44, 46-
47, 49, 116-117, 200-201 

protective housing   8, 12, 27-28, 30, 35-
36, 38, 57 

pulsed   7-8, 12, 14, 17-18, 56, 58, 63, 65, 
68, 72, 74-75, 78, 117-118, 134, 136-
137, 155-157, 199, 201, 217-218, 227, 
233-234 

R 
repetitive pulse   13, see also multiple 

pulse 

retinal hazard region   3, 13, 19, 53, 62, 
64, 74, 124, 145, 147, 158-159, 161, 
166 

robotics   61, 207 

S 
scanning   13, 119, 163, 232 
signs and labels   48-50 
single pulse   12, 64-65, 71, 73, 78, 118-

119, 122, 124, 128-129, 132, 134, 136-
137, 142-143, 157, 163-164, 167 

skin   1-2, 5-6, 8, 10, 23-24, 43-44, 48, 53-
54, 59, 62, 66, 73, 118, 128, 134, 146, 
173, 203, 208, 212-215, 218, 234, 237, 
239, 240, 245-246 

spectator   14 

T 
T1   14, 62, 74-76, 102, 119, 177 
T2   14, 65, 74-76, 103, 119, 124, 133, 

178, 180-181 
telescopic viewing   see aided viewing or 

collecting optics 
temporary laser controlled area   31, 35, 

41, 50, 80, 88 
Tmax or TMAX (limiting exposure duration)   

10, 14, 17, 19, 63-65, 78, 119, 124-126, 
128, 178-179, 181, 202 

tmin   14, 20, 64-66, 78, 119, 124, 130-132, 
144 

training   3-4, 14, 16, 22, 24-27, 35, 37-39, 
51-53, 55-56, 113-114, 138, 201, 208, 
219-220 

U 
ultraviolet   7, 13, 15, 46, 48, 63, 68, 119, 

128, 199, 212, 214-215, 221-222, 225, 
236-237, 240 

V 
visible laser   21, 22, 34, 37, 45, 66, 75, 

116, 120, 123, 134, 137, 145, 157, 158, 
165, 166, 167, 169, 176, 201, 242 
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W 
warning   22, 25, 26, 28, 31, 32, 33, 34, 

36, 38, 41, 49, 50, 51, 56, 82, 201, 210, 
217 



  
 

 
 
 
Founded in 1968, the Laser Institute of America (LIA) is the professional membership society 
dedicated to fostering lasers, laser applications, and laser safety worldwide. Serving the industrial, 
medical, research and government communities, LIA offers technical information and networking 
opportunities to laser users around the globe.   
 
The LIA is the secretariat and publisher of the American National Standards Institute (ANSI) Z136 
series of the laser safety standards. These documents provide a thorough set of guidelines for 
implementing a safe laser program. The ANSI Z136 series is recognized by OSHA, and is the 
authoritative series of laser safety documents in the United States. LIA also offers a wide array of 
products and services including safety and application publications, training videos, signs and labels, 
laser safety officer training, and conferences.    
 
Laser Institute of America members receive the Journal of Laser Applications® and the LIA Today 
newsletter throughout the year. Furthermore, every member receives a membership card, an annual 
Membership Directory, and substantial discounts on all LIA courses, publications, and conferences. 
 
For more information or to receive a free catalog, contact the LIA. 
 

 
CONTACT INFORMATION 

 
Publications  

pubs@laserinstitute.org 
Membership  

lia@laserinstitute.org 
Conferences  

conferences@laserinstitute.org 
Education/Training  

courses@laserinstitute.org 
Journal of Laser Applications  

jla@laserinstitute.org 
General  

lia@laserinstitute.org 
 

 
 

Laser Institute of America  
13501 Ingenuity Drive, Suite 128  

Orlando, FL 32826  
Phone: (407) 380-1553 · Fax: (407) 380-5588  
lia@laserinstitute.org · www.laserinstitute.org 

 
 



  

 

American National Standard 
 
The standard in this booklet is one of more than 10,000 standards approved to date by the 
American National Standard Institute. 
 
The Standards Institute provides the machinery for creating voluntary standards.  It serves to 
eliminate duplication of standards activities and to weld conflicting standards into single, 
nationally accepted standards under the designation “American National Standards.” 
 
Each standard represents general agreement among maker, seller, and user groups as to the 
best current practices with regard to some specific problem.  Thus the completed standards 
cut across the whole fabric of production, distribution, and consumption of goods and 
services.  American National Standards, by reason of Institute procedures, reflect a national 
consensus of manufacturers, consumers, and scientific, technical, and professional 
organizations, and government agencies. The completed standards are used widely by 
industry as well as commerce and often by municipal, state, and federal governments.   
 
The Standards Institute, under whose auspices this work is being done, is the United States 
clearinghouse and coordinating body for voluntary standards activity on the national level.  It 
is a federation of trade associations, technical societies, professional groups, and consumer 
organizations.  Some 1000 companies are affiliated with the Institute as company members. 
 
The American National Standards Institute is the United States member of the International 
Organization for Standardization (ISO) and International Electro-technical Commission 
(IEC).  Through these channels U.S. standards interests make their position felt on the 
international level.  American National Standards are on file in the libraries of the national 
standard bodies of more than 60 countries.     
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