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LIGHT RESIN CURING DEVICES - A HAZARD EVALUATION 

Anders Glansholm 

This report has been worked out in an effort to give answers to 
some of the questions concerning curing devices used in the 
odontology. Recently such questions have frequently been submitted 
to the Institute of Radiation Protection and have mainly dealt with 
hazards from an ergophthalmologic point of view. 

Overexposure to visible radiation may result in thermal damages in 
the retina, which are permanent, or retinal photochemical injuries 
(blue light injuries) which are considered to be reversible. 

A sample of devices in the market has· been investigated and the 
results have been compaired to existing recommended exposure limits. 

The radiation in all subjects is emitted from halogen bulbs i.e. 
filament lamps. In earlier devices high pressure mercury lamps could 
be found the ultraviolet radiation of which was used. This is re­
cognized as an out of fashion technique since the composites of 
today a·re cured by visible radiation, mainly in the short wavelength 
range. 

The conclusions that can be drawn after the physical measurements 
and some calculations are the following. 

* The ultraviolet radiation level is very low. The device which pro­
duced the highest level of ultraviolet radiation gave an irradiance 
of 0.8 Wfm2 at a distance of 10 cm within the wavelength interval 
315-400 nm (UVA). This irradiance could be compared to 50 W/m2 which 
can be achieved in Sweden by the sun. Shortwave ultraviolet radiation 
was not detectable. Thus the ultraviolet radiation could be omitted 
from the hazard discussions. 

* Reflexes from the teeth are harmless. 

'' Thermal damages in the retina are not likely. If the devices are 
handled with reasonable care thermal damages will not occur. Care­
fully handling implies that the output tip should not be directly 
viewed at a shorter distance than 10 cm. 

* Blue light hazards exist if the radiant output is directly viewed. 
In the sutmnary-of-results table the longest safe exposure time inter­
vals for the different devices are shown. Exposures that may give 
blue light hazards are principally accumulative in time. The shown 
exposure time intervals therefore represent the summed up total ex­
posure in a 24-hours period of time. Thus the hazard is dependent on 
the total time of operation in a working day and, abowe all, the aiming 
of the beam. If curing procedures are frequent while the output tip is 
directed towards the dentist's eyes, adequate eye-protectors should be 
worn. 
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MEASUREMENTS 

Instrumentation Spectroradiometer EG&G 585 
Monochromator 585-24D (UV) and 585-22D (visible), 
Detector 585-62 

The spectroradiometer was equipped with, and calib­
rated with, an aperture 2.8 mm diameter. 

Calibration source: General Electric DXW 1000 W, cali­
brated by the Swedish Testing Institute, Boras. 

Computer HP 85 ahd Multimeter Fluke 8840 A 

The spectral irradiance within 250-800 nm was recorded in 10 nm steps, 
the aiming of the object adjusted for maximum meter reading. The 
measurement distance (a) was 0.4 m~ The diameter of the radiant tip 
was measured with a caliper. 

The maximum spectral radiance as a mean value over the radiant tip 
is given by the formula 

L = E /w 
V V 

where L 
V 

spectral radiance 

E = spectral irradiance 
V 

w is the visual solid angle occupied by the 
radiant tip as seen from the instrument. 

If the diameter of the radiant tip is denoted by d and the measurement 
distance is a, yields: 

L = 
V 

In addition to the direct radiation measurements some measurements of 
radiation reflected from teeth were also performed. The similar in­
struments and evaluation principles were used. 

RECOMMENDED EXPOSURE LIMITS 

The spectral radiance within the visible range was weighted against 
the spectral hazard factors given by the American Conference of 
Governmental Industrial Hygienists (A.C.G.I.H.) according to the 
table below. 
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Wavelength Burn hazard Blue hazard 

"A (nm) R B 
V V 

··--· ·------- ••"•"•·-····· ·---- ---------·---

400 1 .o 0.1 
410 4.0 0.4 
420 '1.0 0,9 
430 9.8 0.98 
440 10.0 1 • 0 

450 9.4 0.94 
460 8.0 0.8 
470 6.2 0.62 
480 4,5 0,45 
490 2,2 0.22 

500-600 1.0 10((450-"A)/50) 

600-700 1.0 0.001 

700-1060 10( (700-"A) /515 0.001 
----- ··-------- "--- ---···· .... ····-·- . ------~ --' .. ·--

The applicable exposure limits are: 

Burn hazard 

E L • R • 11"A < 
V V 

Blue hazard 

E L • B · 11\ < 
V V 

or 

1 
al[f 

100 
t 

E L • B • /1"A < 0,01 
V V 

t = exposure duration(1 ~s < t < 10 s) 

L is given in W/cm2sr 
V 

a is the visual angle (plane angle) 
to the source 

(J/cm2 sr) 

(W/cm2 sr) 
4 

t > 10 s. 

The longest safe exposure durations (t) are thus given by: 

Burn hazard t ( 
1 _\

2 
Blue hazard 

a•EL R 11"A "} 
100 

t = EL B b."A 
V V 

V V 
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RESULTS 

Direct exposure 

The longest safe exposure durations for each device are shown in the 
table below. 

The expression for the burn hazard exposure limit includes the visual 
angle of the source. The longest safe time is therefore dependent on 
the viewing distance. Calculations have been done for two distances; 
5 cm which is probably unrealistically short but is choosen to re­
present a worst case, and 20 cm which is more likely. The burn damage 
process is known to be very fast. Doubtless the longer exposure times 
calculated are not biological realities but rather pure mathematical 
consequences. If a burn damage has· not occurred within 10 seconds (the 
limit within t is defined) it is the author's belief that it will not 
occur at all. 

The blue light hazards are, on the contrary, accumulative and long 
total exposure times may be relevant. Mathematically the exposure 
limit is also independent of distance. As shown in the table shorter 
safe exposure durations than 4 minutes have been found. 

__________ , ______ -------------------------·- -·-----------·-·-·--·-·--·--·- -·------------------------------. 

Burn hazard 5 cm 20 cm Blue hazard· 

Type q, ZL R t,'A Cl t Cl t ZL B t,'A t': 
V V V V 

(mm) (W/cm 2sr) (s) (s) (W/cm2 sr) (s) 
........ ________ ,_ ----------·- - . --------------· ., -------- -------------·---

Command II 5.5 2.215 0. 11 1 7 0.028 269 0.2195 455 

Focus 8.0 1.842 0' 16 1 2 0,04 184 0.1611 620 

Heliomat H2 
Polymer. 4.8 2,052 0,096 26 0,024 413 0,2001 500 

PI 0. 747 193 3086 0,0561 1785 
c 1 . 221 73 1166 0, 0728 1370 
D2 4. 150 6 101 0.2103 476 
D1 0.813 165 2646 0,0385 2564 
OL 2.325 20 322 0,0070 >10 4 

Lux or 6,7 4.418 0 .134 3 0.034 45 0,4391 227 

Prismalite 5.2 2. 127 0.104 20 0.026 327 0.2122 4 71 

Solid State 
Curing 1 5.2 2. 149 0.104 20 0.026 320 0.2135 468 
Curing 2 2.007 23 367 0 -1992 502 

Clear 4.460 5 74 0.2060 485 
Green 0.406 561 9000 0,0061 >10' 

Translux 
Clear 5.6 2.898 0 .112 10 0.028 151 0.2772 360 
Blue 2.219 16 259 0.2101 475 

Translux CL 7.2 4.434 0.144 2 0.036 39 0,4372 228 

Visilux 2 7.0 2. 124 0. 140 11 0,035 181 0.2109 473 

---------------- - -------- ····--- ----- -------·-------------·---· ------------ .. ------
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Reflected radiation 

Some experiments were done where reflected radiation from teeth 
was measured. Of thesemeasu~ementsthe results of the most insulting 
situation found are described here. The spectral curve below (solid 
line) shows the radiance of a front tooth which is irradiated with 
the Solid State 200, filter curing 1. The positioning was adjusted 
for maximum meter reading. The distance between the radiant tip and 
the tooth was about 1 cm and the measurement distance was 30 cm. The 
dashed line in the same diagram shows the original radiance at direct 
viewing of the unit used. 

Log radiance (W/m 2 nm sr) 
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Evaluated according to A.C.G.I.H. the longest safe exposure durations 
are 18000 seconds (at 5 cm) to avoid burn hazards and 22000 seconds 
for blue light hazards. The conclusion is that the reflexes are harm­
less. Reflexes from curved metal surfaces of tools commonly used by 
dentists show figures of the same order of magnitude. Reflexes from 
plane, good mirrors should, however, be regarded as equal to the 
radiant tip itself. 
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EYE-PROTECTORS 

The important requirement for an eye-protector lens is that the 
blue light (400-500 nm) should be damped. Technically such a 
damping is easily achieved in yellow or orange filters made of 
glass or plastic. As an example very typical spectral transmittance 
curves for some filters (Schott) are shown. Among these filters 
OG 515 or OG 530 might work excellently as radiation hazard re­
ducing filters. There is no need of particular considerations con­
cerning damping or resistance against ultraviolet radiation. 

Transmittance 

0,50 

---t-- -

Wavelength 

A drawback with selective filters, like those discussed, is that they 
certainly will disturb the colour perception when worn. Furthermore 
some disturbance will remain for some minutes in a reversed way after 
that the eye-protector has been taken off, due to colour adaptation. 

The only way to aviod colour vision disturbances is to use neutral 
density filters. However, these will offer strongly reduced visibili­
ty. They could be used only if moderate performance from a protective 
point of view is required. The blue light hazards are linearly dose­
dependent. Thus a neutral density filter transmitting say 20 % will 
allow a total exposure time which is 5 times as long as the time with­
out an .. eye-protector. 



MANUFACTURER: 

Kerr 

TYPE: 

Connnand II 

Lamphousing with fiber 
optics to output handle. 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Teledyne Getz 
USA 

TYPE: 

Focus Activator 

Handheld lamphousing 
with short fiber op­
tics output 

LOG RADIANCE (W/m 2 nm sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 

Heliomat H2 

Lamphousing with fiber 
optics to output handle. 

The lamphousing is pro­
vided with several diffe­
rent filters in a turrent. 

FILTER: 

Polymerisation (blue) 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 
Heliornat H2 

FILTER: 
PI 

LOG RADIANCE (W/rn2 nrn sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 

Heliomat H2 

FILTER: 

c 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 

Heliomat H2 

FILTER: 

D2 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 

Heliomat H2 

FILTER: 

D1 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Vivadent 
Liechtenstein 

TYPE: 

Heliomat H2 

FILTER: 

OL 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

ICI 
England 

TYPE: 

Lux or 

Lamphousing with fiber 
optics to output handle. 

LOG RADIANCE (W/m 2 nm sr) 
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MANUFACTURER: 

Dentsply lnt. Inc 
Canada 

TYPE: 

Caulk Prismalite 

Lamphousing with fiber 
optics to output handle, 

FILTER: 

Clear plastic protector 

LOG RADIANCE (W/m 2 nm sr) 

3 

2 

0 

-1 I 
-2 I 

j -3 

-4 
300 400 

- 16 -

\ 
\_________ _// 
~~ 

500 600 700 800 

WAVELENGTH (nm) 



MANUFACTURER: 
Solid State Systems 
Corp. USA 

TYPE: 
Solid State 200 

Lamphousing with fiber 
optics to output handle. 

Different filters mount­
able to output thread. 

FILTER: 
Curing 1 

LOG RADIANCE (W/m 2 nm sr) 
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MANUFACTURER: 

Solid State Systems Corp. USA 

TYPE: 
Solid State 200 

FILTER: 

Curing 2 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Solid State Systems Corp. USA 

TYPE: 

Solid State 200 

FILTER: 

Clear 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Solid State Systems Corp. USA 

TYPE: 

Solid State 200 

FILTER: 

Green 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Kulzer GmbH 
Germany 

TYPE: 

Translux 

Lamphousing with fiber 
optics to output handle. 
The handle could be pro­
vided with clear or blue 
output tip. 

FILTER: 

Clear tip 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

Kulzer GmbH 

TYPE: 

Translux 

FILTER: 

Blue tip 

LOG RADIANCE (W/m 2 nm sr) 
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MANUFACTURER: 

Kulzer GmbH 
Germany 

TYPE: 

Translux CL 

Handheld lamphousing 
with short fiber op­
tics output 

LOG RADIANCE (W/m2 nm sr) 
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MANUFACTURER: 

3M/Dental Products 
USA 

TYPE: 

Visilux 2 

Handheld lamphousing 
with short fiber op­
tics output 

LOG RADIANCE (W/m 2 nm sr) 

2 

0 

-1 

-2 

-3 

- 24 -

\ 
\ / 
\ 
~' 

-4 L~~~-~-'-~~-~~_j_~-~~~-'--'-~~ -~---'-~~-'--'----' 
300 400 500 600 700 800 

WAVELENGTH (nm) 



(H_;,l 

10 
2t• 
3•3 
.. pJ 

35i) 
;:.;.) 
T70 
::30 
?~:".(· 

;:n) 
1(' 
2>} 

4.30 
..;..:.:.;:; 

~5(' 
+60 
47(! 
4-S'J) 
49i!• 

5tn) 
510 
'32(• 
500 
54(1 

5'50 
5£(! 
57() 
580 
59>) 

60(1 
6113 
62(! 
638 
640 

65t} 
.;:.61) 
670 
.;.:30 
..;:.?(• 

;-'!)(! 
~I 171 

;-"21:1 
-:'3•3 
740 

750 
;--,.;(! 
-7;~ 

7·::(< 
?~:<(: 

.:;:;)("• 

Spectral radiance(W/m 2 nm sr) 

Comr1and lt 

32E-004 
46E-004 
22E-B04 
30E-•~H34 
4eE-(3tt4 

·:: (17E-004 
7" 3E -(1134 
08E-0(L3 
7"''3E-00! 
SSE+<30(J 

226E+000 
_ !61E+000 
28JE+001 
aiSE+08l 

.884E+BOI 

. 537E+(•~Jl 

.080£+001 
989E+EH31 
;J6.3E+001 
143£+001 

444E+001 
4:::2E+BtH3 
130E -(<(: 1 
317£-•313_1 
~4SE-001 

.046E-D01 
~ 030E-892 
9 926E-092 

688E-002 
.!o5E-0el 

. St:.::E-0-131 
. 572E-lh?2 
.734E-002 
715E-002 

.931E-002 

38E-(H}2 
95E-001 
l7E-(n)1 
06E-0~!1 
97E-(n31 

597E-•3(.H 
65?E-0JQ! 

. 783£-tHH 
391E-B01 

..:. 372E-801 

-.:.. 544E-•::n)t 
S_-566E-001 
~ 19'5E +1.;<136 
::: :::::;.3£+08(1 
2 ::"S5E+0(<(: 

£•45£+(/(!J 

FOCIA• 
. 945E-~)03 
.161£-0(1."3 
.434£-1303 

65BE->JB3 
. 866E-<::H33 

SS?E-002 
191£-001 
:34E-f!01 
'513E+~l(ll3 

.123E+i3130 

44£+06\3 
46EH301 
11:3E+O(H 
7'7£+(1@ 1 
81E ... Oi31 

!01E+I3(1i 
:::.. 7:34E+,3i3l 
3 ~:24E+~:U31 
4.360E+OB1 
4 328E+0131 

4 437E+i301 
'5. 406£+001 
6 63 7E +>}(< 1 
5 532EH)(1 1 
-:·. 94BE+f:h31 

475E+fP)1 
'54:3E+Q00 
484E+1300 
037E+(H)l3 

. 243£+000 

778E+000 
.64€!£+000 
.6S2E+000 
.809E+000 
.017E+000 

.225£+000 
455EHH30 

. 649E+€HJ~3 

.686£+000 
725£+000 

B97E+(H}0 
197E+000 

. 464£+00[1 
260E+OOO 

. ?81E+>300 

. 67€!E+OOO 

. 79:::E+OO"O 
988E+0~3(1 

099E+OOO 
507'E+(HJ0 

£.'50£+(1(•0 

H<J.,'o_t M 
St.:E-0~'"­

..i 32E-IJ04 
5. 24E-0Q4 
6. f.'5E-EHJ4 
6. 25E-t:l04 

s:::.;:E-004 
?"36E-004 
921E-0iN 
:297E-(H32 
Z>:O<:=IE-£1131 

, 12E:E+OI3~2 
>S71E ... €H)l) 
451£+901 

-~;}~:~~~ 
3~·£+00 

4_ 24£--r>)(l 
~- 91E+00 
5 04E+OO 
5 69E+00 

SfE+OIJ~ 
56E+(H)l} 
90E+000 
74£-£11)1 
65E-00:1 

11E-En.:n 
9 (t9E-002 
2 I~t=~g~ 

32E-002 

. 179£-0(12 
191E-(H32 

1.146£-002 
lB?E-002 

.214£-002 

_519£-802 
2 164E-"lH32 
4 f.H7E-002 
1 ~JS?E-001 
6.14:2.£-1302 

. 840E-S::t02 
4'52£-"(h):_ 

.. 356£-001. 
687E+0(18 

.?oS2E+000 

3. t:96E+(~l)IJ 
()'?3E+801 

. 77'lE+!J(:1 
'?I. 427E+0!JO 

264£+00(o 

- ·?3'.:.E-..,;:n}(' 

Pt 
::-17£-•)(<d 
997E-004 
295£-•)!.].:!. 
913!SE-9\34 
33-:::E-(10<! 

694£-004 
t02E-007 
33SE-B23 
623E-B02 

~ 817E-001 

..:. 3-2E+OOE· 
.:; . 6'5E H)<Z•ft 
:::. seE +.Zn:1(1 

C-'17<>:" +11\=i 1 
;37£+~u?i 

. 0!33E+€"!111 
.;: 21 ?E+000 
4-. 343£+(H~.H} 
:. 148E+I}ft(1 
:::.. ee:::E-0(11 

3.3 3£-(11}2. 
l . ! 8£-01)2 
8 3 2E-(H33 
3. 4 SE-(H)3 

.6 ?E-003 

. 54::CE->:::n33 

.551£-1303 
E:f7E-('l3~ 

. ;"7?E-0(l3 
4(1:2E-003 

3 595£-(n}.:; 
3.87:?E-C33 
4. 197E-0C:3 
'5 315E-(H)3 
5.726£-(1(13 

b. 6SE-(u33 
12E->303 
2>:SE-fl•J2 
8f.E-002 

'"=' E"3E-(HJ2 

.187£+0>31) 
-+32E ... 00£• 
246E+(HJi 

. .t:3"ZE+£101 
::·:57E +OQ ~ 

2. ~01E+061 
2.9!0£+801 
? 34SE~eot 

-2SE+e0! 
~6?E•001 

<102!: ... (l(<(; 

c. 
_::; 3E-t?.•~4 

(1 ?E -(UJ4 

8 OE-0134 
4 ?E-<36"4 

."? 1E-094 

5~£~-ee 
056E-00 
~21£-00 

~ ?JOE-08 
028£-00 

..:. . :?05E +-0\CH) 
:< 46:?£+<):)1) 

. 312.E+(H?.1 
2f:SE ... IJ;31 

~~ ::'.31E .. !J(!() 

::74E-(h3(• 
26::<£+0(.11) 

. 602E+00€t 

. 34SE+,300 

.2~?E+001 

54£+001 
88E+801 
23E+OG1 
97E+001 
28£+@0! 

'"c:•. :.:<::0£+(}(1 
"":' :375£+(<0 

<=;h<';of:+<7!f"! 

:~~~~:~g 
.082£+0\31 
.46?£+00.13 
441E+(hJO 
8T3"E+Of!0 

. 574EH1130 

496E+13(H) 
53?EHhJO 
?15E+(1 0E:< 
t55EH31)0 
549£+(11)0 

9. 41E+OOO 
9 £•6E +0£1(1 
'-' 28E .,.;JI~t€' 

64£+~301 
1?E+ 1)01 

~ ~;~~:~:~~ 
8 821£ ... 0(1(\ 
- 2?1E+O€•f, 
,;: 61)?;£ +(1(1(< 

: "34£+1?;("~· 

P2 
22SE-ee~ 
?'.:.OE-003 
375E-89~ 
469E-003 
587E-003 

:"1?.2£-(<>J::; 
lJ 1 .;E -ft03 

. 2B4E-1303 
642E-902 

.1. 223f -i)(.' 1 

! 856E+900 
- ~?6E+000 

316E+00l 
~S5E+00l 
~2JE+001 

7~!E+80 

870E+00 
?03E+03 
615E+OQ 
~89E+00 

0B +001 
7~ +001 
02 +091 
47 +901 
76 +00! 

23£+0C2 
00E+0"132 
2'5E+002 
43E+0>3:2 
22E+£H32 

29£E+002 
262E+002 

. 1?2E+OO:.::. 
1"36E.+002 

. •351 E +(H32 

3. '?2f.1E+001 
-? 090£+301 
8 593E+001 
- 461E+(H31 
c 641E+e01 

<:" 332~+00i 
4 534E+00:1 
~ f52E+01)1 

?W:-E+>30 l 
..:. ;;.:;>.;E+(1(!i 

630E•80l 
:62E+001 
68::CE+09C 
745E+90Q 
4?4E+0C0 

'=. <l 2 :;:: £ + ·:;n;) •?-

01 

,., zzt -oo..: 
,; ~~~=~:~~ 

"31E-(H)4 
59£-01}4 

-~~~~=~8~ 
49-?E-0>34 
51 !E-,302 
tJ..:.E-e~:.2 

~ 87SE-801 
35!E+900 

..:. 413E+080 
7 E05E+~BO 
4.577£+808 

694£+000 
~~4E+OOO 

3 543E+000 
? 790E+0BB 

.130£+001 

272E+001 
410£+13'2" 1 
55?EHJ01 

. 68,3-E +(H31 
:;:: 1 9E+001 

977E+00 
2 _ 078E+013 
~· 147£+00 

!SSE+0"\:1 
.:: ! '::13E+l}(~ 

166£+1~11211 
. 1513E+(i31 
.146£+001 
.114E+091 
.e86E+0Bl 

.:. 1374£..-<)0 
2 02!E+\:h) 
2. 0"BOE+B:::• 

89"9E+00 
;'94E+0(• 

54£E+•3>Ji 
.i45E +(1\:1! 
2"37!::-H)f•l 
;~?E+i.Ell 

? . -'33€E+Of10 

~~i~:g~:6 
. ~I~~::~:~:~ 

:=-54E+OOO:' 

..! .!:'"4E+f'('(' 

01-

0 E-003 
9 E-0~3 
5 E-803 
1 E-003 
e E-003 

82SE-0~3 
?56E-0~3 
81SE-003 
!4!E-B82 
882£-002 

7£E -E••J::. 
2 l.:f.E-902 

77E-(H)2 
58E-(H32 

4 ?.?E-€1(;2. 

4 ,:,.;::;::.,E -0(<:2 
': U.::?E-Of!2 
o:::.'522E-002 
E 1363E-€hJ2 
G 729£-lilf'2 

~ 999E-002 
!04£-001 

__ 458E+000 
~ 229E+OB1 
~.447E+081 

i.79E+oo:::. 
235E+002 

. 266ET(H32 
302E ... OC2 

.295£+0132 

. 309E +00:;: 

.2$<4E+002 
2S0E.+1302 
22:<3E+i3(!2 
190£+002 

.171£+002 

. !33E+0(12 
097E+B;Jz 

._ 031E+002 
9 190E+(iC'1 

:? .. SS<•tE+-001 
~ ~5.'3E+>Ji::•I 

€ ;~~~:~:~i 
727E-~13(~1 

.j 271£~£··? 

~-{~~:zg 
;32:?E+9(l 
.!~5?E+OO 

"7A::<E.,..•~'('t 

N 
en 



.](n) 

~l~ 
J.30 
'3413 

:se 
36!] 
37(1 
380 
::9~) 

4fH) 
d}\) 

420 
430 
.0:.40 

450 
4-613 
47(1 
48i:1 
490 

500 
513 
529 
'.:::.30 
540 

5: . .::.! 
5~0 
570 
'5;30 
590 

6(H) 
61!3 
629 
630 
640 

>$5(1 
668 
670 
68~3 
6913 

7013 
7H:I 
720 
?30 
:040 

;'50 
.~.:;:g 

:"7•3 
;":3(1 
79(' 

.::oe 

Spec:tral radianC'e (W/m 2 nm sr) 

(_"""'" 
5 _ 3€11 E -OB-3 
5 :4 93E-(H}3 
6 . :;:: 1 SE -007-
7.610E-1303 
:? £17BE...:euJ3 

_ .!.85E-Bi32 
5 .c:63E-B02 
l 036£+00.1,) 
4 7'52E+000 
1 690£+001 

884E+0€•l 
96BE+O>J1 

. 866E+0€1l 
4:35£+(1!) 1 

.&47E+(H}.!. 

. 236E +€H~1l 
!356£+>}01 

- 480£+001 
019E+0\32 
34SE+001 

_-302E+001 
2i9E+€1!31 

. 559E+00'3 

.559£-001 
396£-001 

26E-002 
3(1£-002 
95E-003 
f::?£-~)(13 

13"£-0>33 

.258E-002 
893"£-•302 
524E-0"02 
952E-002 

.119E-001 

S.517E-t301 
2.552E-001 

.34:?£-001 
<t75E-001 

.2 A65E-'301 

6 52E-001 
77E+000 
25E+013(i 
17E+000 
1 7E +000 

714E+f1f'H} 
247E+0013 
590E+i<H3€, 
L?7E+(1(H) 
244E+0.00 

2 "296E+(H}(· 

t'r{s~t:\-e 

.1$1)£-0134 
621£-004 
870£-004 

. 693£-1)64 

.216E-1304 

4.925£-004 
5 230E-(HH 
7 .159E-004 
3.989£-002 

_ (140£-(ll~i! 

.476E+i300 

. >314£+-~31)1 
87:3E+fl01 

2.51>3E+i3~H 
3.044£+01}1 

.573E+I3f11 

.302E+0Dl 

. S79E+0fH 

. l19E+fH31 

.:?30E+001 

3.350E+001 
...,_449£+000 

.021E+000 
3.356£-001 

.224E-l3131 

.486E-082 

.63t3E-0i32 

.611.3.£-002 
249£-0132 

.215E-0132 

2.949E-002 
2 170E-002 

.733E-002 

.840£-002 
2.004£-002 

.0fl0E-002 

. 096E -1.:1132 

.638E-802 

.642E-0g2 

.743£-802 

. >323E-€HJ2 

.B22E-002 
457E-802 

. 608E-('H32 

.976E-002 

.331E-002 
35:3£-1}(12 

.846E-001 

.21:3E-B01 
404£-001 

·::. . :?04E ·-€10 i 

Soi;<!SI<Ue 
C...rln<J.l 
4_696£-12104 
4 702£-004 
5_448£-1304 
6. 175£-01)4 
f 151£-004 

15.469£-004 
:;:: 862E-004 

. 490E-1303 
437E-001 

S 838E-001 

- 172£+':1(}0 
. 177£+0>3(1 
i346E+001 
569E+OOI 

. 556E +0(i 1 

.S9BE+>3(i1 
.f37E+I3(ll 
.543£+0>31 
. 649E+~H31 
.212£+0131 

. ~:73E+(n}i 

.Of$9E+€HJ1 

.f15E+LJ80 
639E-001 
997!::-0(!1 

.:::: 942'£-(102 
8 :>2:>3£-002 
2_947£-0>?2 
! 473£-1302 
5.674E-002 

3.304£-002 
1 .134E-B92 
6.482£-002 
1.95BE-B02 
4.851£-1303 

.014£-1~103 
770E-003 

.1316£-0132 

.464£-002 
.641£-002 

1. 754£-(11:32 
2 .t4-1E-002 
5 162E-(H32 

438£-(!!)l 
020E-0B1 

9 _ 87"9£-(H}Z 
1 _ 428E-0 131 
2. i?:30E-0>31 
.., 543E-081 

~:55£+(11-}1:.:• 

2 .181£+00(; 

Cwr4ng 2. 

: .35t£-(n34 
,; 5!39£-604 
;-. 141£-004 
6.954E-004 
8 203£-0(14 

0Q4E-(1f13 
14:::E -003 

. 963-E-0(1-3 
_?"2SE-0(Jt 

- ~:12E-00t 

_ S27E+~10B 
.32:5E +-(l(!fl 

. 710E+(n}l) 
49:3.E+001 
.ti1.:?E+(1£'! 

J €E+001 
4. 5E+091 
5. 2E+001 
5. 7E+981 
£ SE+001 

. 631 E +13131 
202£+01}1 
56-3£+!3!0113 
289£-BBl 

. 369£-(1131 

"' 9E ·-1302 
'5 7E -B<;J2 
6. 6£-(102 
1 2E-002 
~· 8E -!3~32 

.101E-002 

.523E-002 

.014E-(H32 
_038E-l381 
.685E-0B3 

i. 410E-~303 
8 917E-'2H33 
1. 261E-002 
4 716£-002 
4. 436E-08.2. 

2 2£:0£-002 
2 858E-992 
..i -+27£-(11::'12 

24?£-(101 
.49>3E-00t 

412E-I:h)l 
.:. . l2~E-(101 
""'" 058E-•3>31 
.;:; £•4:::-:E-<:•01 

F72E..-0£1C 

·::<t:?E+•3•3(~ 

Cteo.r 

546E-f1(t_;: 
_655£-003 
- 676£-0(13 
7.35E-l303 

. 9?5E-803 

. I92E-003 
164E-B03 

.960E-093 

.66QE-001 
010E+800 

3 092E+008 
,?,.016E+000 
·=·. 744£+000 

556E+t301 
~.266E+(h31 

337E +C•01 
. 709£+0(11 
. 052E+(H31 
_819E+001 
.431E+001 

_606E+001 
8.828£+901 
~.s~5E+001 
8.851E+091 
1 .121E+002 

-176£+002 
214E+002 

.24GE+002 
385E+002 

.421E+i)B2 

.343£+002 
297E+002 

.502E+002 

.565£+802 
510£+002 

.239£+1302 
_258£+902 
337E+ft02 
610E+B02 

.443E+i382 

7.477E+001 
4 065E+B01 

_357E+00i 
~.912E•00B 
4_973£+000 

. 559E+€t(n_3 

. 9"95E+E10€1 

:~~~~:g~~6 
. 734£+(<1:;(~ 

""" 63?E+(:n:te 

G;<>?en 

67E-t::n:::4 
12£-0(14 
1 3-E -(H)<l 
4•3:E-004 
73£-(H}4 

. 169E-(H34 

. 23::.E-904 
540E-(H)4 

.OS<E-00"3 
1""'7E-D03 

6-;~ =g~~ 
_60 -OC2 
. e:; -tn32 

£• 1 -002 

(•21E-•3(•2 
2 0:~:::E-€11J2 
?:.272£-1?.02 
.2.!73E-001 

. 753£+(180 

. 740E+(H}I) 
62£iE+I3Ct1 
B24E+00l 

: 7:~8E+OG 1 
_ 302E+€H31 

4 . S<fJ3E +€101 
4.113£+801 
2 964EH]@1 
1 ;-16E+001 
7.Z75E+000 

. 744E+(H31) 
3 73BE-001 
t.211E-001 
7 75SE-002 

.097E-002 

. 514E-0B2 

. 1(15E-QB1 
2.49£!E-001 
.; . 526E -1::ua 1 

_426E+0!JB 

::·. ':-11E+008 
"3 323E+(H}!) 
7.524£+000 

7:-'•3E +00Ct 
;- 431E+0\?{>, 

z:::sE+flet 
:303E+0€11 
186£+(1(!! 

. ~:31E+fH)1 

. f:46E+(H].!. 

3 :;;-(q;::c..o<::·: 

N 

"' 



5130 
510 
520 
530 
5413 

55(1 
560 
570 
580 
590 

6013 
619 
620 
630 
6413 

6513 
660 
670 
680 
690 

70•} 
no 
72~J 

730 
740 

?50 
760 
7713 
78A 
790 

:3(l(l 

Spe:ctrill ·radiance (W/m2 nm sr) 
Tr<111!1iw< deitr 'T"ntnal141< l.lt~e. T1'11r!iJil~~;. Q.. 

- - - - --
6 . .387£-(1133 
6.615£-0:03 
8.0$0£-003 
:?.547£-003 
1.278£-1302 

- - .. - - -
3 246£-'302 
7 582£-1301 
2 631E+OG0 
:3- 182£ +900 

.59!3£+001 
---- - -

2.258£+001 
2.835£+901 
3. 1)48~+(H)i 
3.492£+001 
4.254£+001 

----
4- 824£+001 
4.752E+El01 
4.556£+0:01 
5.033£+901 
6.182£+001 

6.718£+001 1.757£+001 
5.036£+131)1 1' 176£+1}01 
2.619£+00:1 6. 8S7E+€H30 
1.289£+901 4 . 126£ +1}(113 
7.452£+1300 3 332£+1)0(1 

4 .639£+01)1:} 4 . 358£ +(I€H3 
3.333£+>31:30 C:. 643EH300 
2. 569£+801!.:1 5. 8613£+000 
2. 181£+1300 2. 532E +1300 
1.92.7£+008 9.485£-001 

1. 810£+800 7
. 115£-001 

1 803£+000 8. 110£-001 
2.093£+008 8.915E-€HJ1 
2 376£+900 8.615£-E.HH 
2.844£+008 7 181E-£n31 

3.398£+000 6.469E-00t 
3 871£+000 9 0€l2E-f~Ol 

4.4S0E+OGIJ 1 . 7 18E +0(112"1 
5 282E+0BO 4. 388£+1300 
6. 1 OSE+060 1. 024£+001 

..,. . 350E+00(t . 145E+OO!. 
? 744E+000 1::<89E ... I301 
5. 441E+(uJ0 .195E+0>31 
2 626E+000 . 302E+E.h30 
...,. B74E-001 .212£+008 

4.967£-001 5. 2"90E-(H)1 
5.016E-001 4.766£-001 
7'.729£-001 6 584E-001 
1 .329E+i30€' t 094E+fhJ0 
2. 256E +(11~0 1 .835£+000 

3 .':=5"3E+000 -~·. 56-1-E+OO<Z: 

'?. 527E+OCq 
. BB5E+C101 
. 336E+(H3i3 

3.:515'E-(iiJ1 
8B9E-Oe1 

? . !. ?:?E-002 
5 204E-0~32 
4 489£-13132 
4.095£-0132 
1.897!::-602 

8 . ~31 BE -003 
5. 170E-003 
6.332£-1}03 
6.867£-003 
;::: . 698E-B03 

414E-002 
.024E-002 
.5<75£-002 

464£-13132 
!S25E"-002 

. 727E-("H3~· 
!312£-•301 

. 725E-tH31 
.343E-•J01 
. 152E-001 

1 132:?£+0(10 
3. 125E+€H3B 
1 0f.3E+0f31 

3:3>)E +BO 1 
2 56'3£+130:!. 

- -!.·?..,E+0(11) 

lf(sllwt 2. 

358~-003 
SJSE-083 

4 155E-003 
4 355£-003 
4 621£-003 

~ 92~E-003 
- ?JlE-002 

480£-001 
2 949£+000 
l 022£+901 

76E+Oel 
01E+0C11 
23E+B0l 
65£+001 
66E+(H)1 

29•3E +00 1 
. ;32~:E+~301 
.383£+001 
. 662E+t101 
.B38E+001 

-.685£+001 
..:...871EH3013 
4.42££-i)l)l 
[ 608£-001 

·=- 475£-1}13:::. 

· (134E-IJ02. 
.2.82£-002 
9~:2E-(t02 

.151E-0(12 
277£-(1(!2 

,;; . 192£-002 
52SE-1302 

.373£-(102 
.619E-(:l02 

2.000£-002 

. 741£-(1132 

.639£-0'.:)2 
878£-(1132 
1321£-002 

. 642£-0:32 

? 578E-Oe 
l !55E-f'O 
~ . 496E -00 
:. 79.3E-fHj 
2. 278E -1;:"113 

? . 3£!6E-~HiH 
5.216E-001 
;: . 928E -001 
1 . ?(n)E +000 
4 ! 5< 1 E +~3(1(.1 

•:::;:·tE..,.;:_:1(~: 

N .._, 



HITTILLS UTGIVNA SSI-rapport 1985 

Rapport.­
nummer 

01 

02 

03 

0~ 

05 

06 

07 

08 

09 

10 

11 

12 

1~ 

15 

16 

17 

18 

19 

20 

Titel 
(undertit.el) 

Radon till bostlder 

Occupational exposure 
to ionizing radiation 

Non-occupational exposure 
to ionizing radiation 

Collective Doses from Recycling of 
Contaminated Scrap Met.al 

Matstationer for gammastralning -
mltresultat 198~ 

Hushallens innehav av beredskaps­
broschyr och jodtabletter 

Avveckling och friklassning av 
Rl-reakt.orn 

Radioaktiva amnen i byggnadsmaterial 

Konstanskontroller av riksmltplatsens 
normaler 198~ 

Emergency Planning for Radiation 
Accidents in Sweden 

Granskningspromemoria: 
markdeponerinsanllggning vid OKG 

Att.onde m6tet med sektion 1, CCEMRI, BIPM 

.Persondosmltningar. Arsrapport. 1984 

Radiation Protection Aspects of Waste 
Acceptance Criteria 

Isotopkommitt~rapporter 1983 

Laserskydd 

fororeningar i radioakt.iva Hikemedel 

The Swedish National Laboratory for 
Radiat.ion Standards 

New Recommendations for Dose Equivalent 

Verksamhetsberattelse 
Budgetaret 1984/85 

Piirfat.t.are 

Milj6laboratoriet 

Jan Olof Snihs 

Jan Olof Snihs 

Curt Bergman 
Ragnar Boge 

Per Einar Kjelle 

tir jan Hultaker 

Curt Bergman 
Bo Tage Holmberg 

Hans M6re 

Jan-Erik Grindborg 
Margareta Ljungberg 

Gunnar Bengt.sson 

Curt Bergman et. al 

Lennart Lindborg 

Albert Kiibus 

Curt Bergman et al 

Gunilla Hellstr6m 
Ingemar Malmstr6m 

Anders Glansholm 

Lennart Darte 
Lars E Olsson 

Lennart Lindborg et al 

Gunnar Bengtsson 

Statens 
stralskyddsinstitut 



II!TTILLS UTGIVNA SSI-rapport. 1985 

Rapport.­
nummer 

21 

22 

23 

24 

25 

26 

Titel 
(undert.it.el) 

Karnkraftindustrins 
-aktivitetsutslapp 
-yrkesexponeringar 
Forsta kvartalet 1985 

Granskning av Barsebacks kraftst.ation, 
block 1 och 2, 1985 

Radiation Exposure Management 

Karnkraftindustrins 
- aktivitetsutslapp 
- yrkesexponeringar 
Andra kvartalet 1985 

Light Resin Curing Devices -
A Hazard Evaluation 

Forfattare 

Huvudenhet for 
karnenergi 

Huvudenheten for 
karnenergi 

Jan Olof Snihs 

Huvudenhet for 
karnenergi 

Anders Glansholm 



,. 


	Light Resin Curing Devices ...A Hazard Evaluation
	SSI-rapport 85-26
	This report has been worked out in an effort...
	MEASUREMENTS
	RESULTS
	Direct exposure
	Reflected radiation
	EYE-PROTECTORS
	MANUFACTURER: Kerr
	Teledyne Getz USA
	Vivadent Liechtenstein
	ICI England
	Dentsply lnt. Inc Canada
	Solid State Systems Corp. USA
	Kulzer GmbH Germany
	3M/Dental Products USA
	Spectral radiance
	HITTILLS UTGIVNA SSI-rapport 1985


