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CHEMICAL SUBSTANCES AND
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. However, for largar,
where & > § mrad, Cp = 325 for the following numbers of puses: forn < 40

puises, oheswise, Cp = 04 WHENever i <y, 160 0, < & € 0.1 rodians and

ta Laser TLVs®

TABLE 1.
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NOTICE OF INTENDED CHANGE—
T LASERS

canes of

Duration

Eye

Spectral Region

n <625, Cp = w035, and for greater n, Gz = 0.2 Fora > 0.1 radin, Cp = 1.0,

This approdch appiies only 15 Samal inury condiions, Le.. 8 exposues al

waveiangths > TO0 om o for ey expesues o shorer wavwkngs. For

winengEs < ma-\nmmrlhﬂmemmlmium

. The averge

Irnciance (Le. the lotal accumualed exposue for of 3] shal not excned T
radiant sxposum given in Table 2 for exosum durstions of 103 b T Some

TLV® for

100 fi w0255
025380 Mk

180 nm to 400 nm

‘The reasan for s NIC is fervision 1o e TLV® or direct pcular exposusns

for all UV

180 nm to 400 nm

gans, )
limits for deect ooular exposures and exdended sources ksar viewing condl-

#ons in the IRA specral regions; and rnvision o TLVE® ko akin expasues for

UV and Light and IR regions.

10 s 1 025 5
028380 30 ks

400 nmm to 1400 nen

400 e to 1400 nm

1 ns 025 s
025550 ks

1400 nen 40 0,1 mm.
1400 pem 40 01 | resm.

0,1 mem 4o |4 mm.

Thesa TLVs® aee for exposurs 1o laser eadiafion under condiions o which

-

el Mty el

105 s 1o 30 ks

g, gha

Figare:

studes. In pracice, harands o he eye and skin can be contolied by agplca-

104 10+ 107

104

104

10"

dimensions.

ClassHication of Lasers

EXPOSURE DURATION (s)

3= 104 5). For

For intermediate and ke sources, the TLVE® in Table 2 a modded by
a comsction factor Ce, s dstaded in e Notes for Tale 2.

Most lagers have a label affined Io them by the manufacturer that

‘descrbas e hazaed class. Mormally, Il 1§ ol necassiny i delerming [

rackan
ot el e ol 400 1 P

Wsiodx 1

5 of @ group of pulses shoukd not esceed the exposies Ghven in Takie 2 for
% s recommended that e wser of e TLVE® for laser radiation consedt

!
i
E
gi
i
35
il
il

Cy
ahnersion o ha

The TLVE® for ooular exposores in Tabka 2 a7 1o be used a3 gren for ol

Cormection Factors A, B, € {C, Ca, Ce)

ot

Sl waveleng® ranges. The TLVs® for wavelengihs between 700 and 1046 rm
R e 15 be increases by the factor ., (in acoe for recaced almorgtion of

melain} &% ghen in Figu 2 For cerain exposuns tmes ot wavsleng

tochesmical sansfivily lor resnal injury) s applied. Tha comection facler Ce 8

appled from 1150 1o 1400
lar media.

imadiances or radiant exposures for comparison wih e TLVS®. The potmrial

control mes-

Class 1, Such measures, and

mmmmm.mﬁuummﬂm' L A

(Gusde for Controf of Laser Hazards, and the ANS! 2136 series publisted by

the Laser e of Amenca.
Limiting Apestures.

sures that are appropriae 1o e hazand dass of he laser Contral mossures

For coparison with ha TLVE® in Ihs secsion, kaser beam imadancs of
radiant exposure 15 avaraged over tha lmiting apertuse appropriate o Fe

batween 700
b oA

2

A fackr G,

v and 1400 nm. To ad

s less than

that of T imiting aperiure, P eflectve |aser basm imadance of radiant

‘Tre TLVs® for skin eaposues are given in Tatle 4, The TLVs® am 1o be

ealcutations of fracsonal powars, Figunes 3a, 3b, da, and db may be used.

Repatitively Pulsed Exposures.

‘exposure may be calculalod by dividing f fasar beam powar or enery by

Tabie 1

sperture. Limiing

‘Source Stee and Correction Factor Cy

The TLV® for infrabeam
400 acd 1400 i B0 B

‘Scanned, coninuous-winvn (CVW) lasers or repetifvely puised lasars can

duraion of he exposure. Normally, reaksic exposures may rangs from 025
sacond {s) for a bright visibla souroe 10 100 3 for an infrared source. The cor-

mociod TLV® on 2 per-puise hass is-

viewing, which i "
single-pulsn axposurn (of axposure duraSion | > L), 15 modfied in this

Tha folowing considerations apply only Bl warveisngihs in the refinal har-
ard region, 400-1400 nancmeders (nm). Normaly, a kiser is a small sourcs,
which is 1.5 mrad for all values of & Howaver, any sourte Tal subtnds an

angie, o, grealer TN o, 3nd s measieed fom Be viewsr's eye, is inalod
35 37 TUDTCND ST s < 11 % (L) OF B "8, Extencied source”

Which apgraemates 0 "ok SoUTTR and sublends an gl kes B o,
607 0t PO X080 38, 0 3000 1 5 G0 35

m

whorn Cp = 10 for 1 €1, (L8, 5108 e 400-1050 nm and 13 s for 1050-1400

) and o 12, G ® 1.0 forx < 5.0 milmdlans (miad), which apples 1o 2

TLV = {CoNTLV for Single-pulse)

=Smemdlort < 0625ms
g = 200+ P2 rrad for D25 P <1< 0258

T
Oy = 100 o or t 2 0255, and
O =15 med
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