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Scientific notation UN-R 148
This document is based on SLR-37-14 with the recommendations from the ad-hoc informal meeting on scientific notation
(see “Scientific notation cookbook”, doc. SLR-39-04)

	old text / table based on SLR-37-14
	new text / table

	Table 3: Luminous intensities for front position and front end-outline marker lamps

	Front position lamps, front end-outline marker lamp of categories
	Minimum luminous intensity in HV 
	Maximum luminous intensity in any direction when used as
	Standard light distribution (Par. 4.8.3.1.)
	Angles of geometric visibility (Par. 4.8.3.)
	Minimum luminous intensity within the angles of geometric visibility (Par. 5.1.2.)

	
	
	A single lamp
	A lamp marked "D" (Par. 3.3.2.5.2.)
	
	
	

	A, MA or AM
	4 cd
	140 cd
	70 cd
	Figure A3-I
	Table A2-1
	0.05 cd



	Table 3: Luminous intensities for front position and front end-outline marker lamps

	Front position lamps, front end-outline marker lamp of categories
	Minimum luminous intensity in HV / cd
	Maximum luminous intensity in any direction when used as / cd
	Standard light distribution (Par. 4.8.3.1.)
	Angles of geometric visibility (Par. 4.8.3.)
	Minimum luminous intensity within the angles of geometric visibility (Par. 5.1.2.)
/ cd

	
	
	A single lamp
	A lamp marked "D" (Par. 3.3.2.5.2.)
	
	
	

	A, MA or AM
	4 
	1.40∙102
	7.0∙101
	Figure A3-I
	Table A2-1
	5∙10-2





	Table 4: Luminous intensities for rear position and rear end-outline marker lamps
	
	Minimum luminous intensity in HV (values in cd)
	Maximum luminous intensity in any direction when used as (values in cd)

	
	
	A single lamp
	A lamp marked "D" (paragraph 3.3.2.5.2.)

	Rear position lamps, rear end-outline marker lamp, R1, MR or RM1 (steady)
	4
	17
	8.5

	R2 or RM2 (variable)
	4
	42
	21



	Table 4: Luminous intensities for rear position and rear end-outline marker lamps
	
	Minimum luminous intensity in HV  / cd
	Maximum luminous intensity in any direction when used as 

	
	
	A single lamp
/ cd
	A lamp marked "D" (paragraph 3.3.2.5.2.) / cd

	Rear position lamps, rear end-outline marker lamp, R1, MR or RM1 (steady)
	4∙100
	1.7∙101
	8.5∙100

	R2 or RM2 (variable)
	4∙100
	4.2∙101
	2.1∙101





	5.2.2.2.	However, a luminous intensity of 60 cd shall be permitted for rear position lamps reciprocally incorporated with stop lamps below a plane forming an angle of 5° with and downward from the horizontal plane;
	5.2.2.2.	However, a luminous intensity of 6.0∙101 cd shall be permitted for rear position lamps reciprocally incorporated with stop lamps below a plane forming an angle of 5° with and downward from the horizontal plane; 




	Table 5: Luminous intensities for parking lamps
	
	Minimum luminous intensity in H-V (values in cd)
	Maximum luminous intensity in any direction (values in cd)

	front parking lamps
	2
	60

	rear facing parking lamps
	2
	30



	Table 5: Luminous intensities for parking lamps
	
	Minimum luminous intensity in H-V / cd
	Maximum luminous intensity in any direction / cd

	front parking lamps
	2∙100
	6.0∙101

	rear facing parking lamps
	2∙100
	3.0∙101




	5.3.2.2.	However, a luminous intensity of 60 cd shall be permitted for parking lamps directed to the rear incorporated with stop lamps below a plane forming an angle of 5° with and downward from the horizontal plane; 
	5.3.2.2.	However, a luminous intensity of 6.0∙101 cd shall be permitted for parking lamps directed to the rear incorporated with stop lamps below a plane forming an angle of 5° with and downward from the horizontal plane; 

	5.3.2.3.	Throughout the fields defined in the diagrams in Part A or B of Annex 2, the luminous intensity of the light emitted must be not less than 0.05 cd for front, rear and side parking lamps;
	5.3.2.3.	Throughout the fields defined in the diagrams in Part A or B of Annex 2, the luminous intensity of the light emitted must be not less than 5∙10-2 cd for front, rear and side parking lamps;

	Table 6: Luminous intensities for daytime running lamps
	
	Minimum luminous intensity in H-V (values in cd)
	Maximum luminous intensity in any direction when used as (values in cd)

	
	
	A single lamp
	A lamp marked "D" (paragraph 3.3.2.5.2.)

	Daytime running lamps
	400
	1200
	600




	Table 6: Luminous intensities for daytime running lamps
	
	Minimum luminous intensity in H-V  / cd
	Maximum luminous intensity in any direction when used as 

	
	
	A single lamp
/ cd
	A lamp marked "D" (paragraph 3.3.2.5.2.) / cd

	Daytime running lamps
	4.00∙102
	1.20∙103
	6.00∙10²




	5.4.2.2.	Moreover, throughout the field defined in the diagram in Part A of Annex 2, the intensity of the light emitted shall not be less than 1.0 cd.
	5.4.2.2.	Moreover, throughout the field defined in the diagram in Part A of Annex 2, the intensity of the light emitted shall not be less than 1 cd.

	Table 7: Luminous intensities for stop lamps
	 
	Minimum luminous intensity in HV (values in cd)
	Maximum luminous intensity in any direction when used as (values in cd)

	
	
	A single lamp
	A lamp marked "D" (paragraph 3.3.2.5.2.)

	S1 (steady)
	60
	260
	130

	S2 (variable)
	60
	730
	365

	S3 (steady)
	25
	110
	55

	S4 (variable)
	25
	160
	80

	MS (steady)
	40
	260
	130



	Table 7: Luminous intensities for stop lamps
	
	Minimum luminous intensity in HV  / cd
	Maximum luminous intensity in any direction when used as

	
	
	a single lamp
/ cd
	a lamp marked "D" (paragraph 3.3.2.5.2.)
/ cd

	S1 (steady)
	6.0∙101
	2.60∙102
	1.30∙102

	S2 (variable)
	6.0∙101
	7.30∙102
	3.65∙102

	S3 (steady)
	2.5∙101
	1.10∙102
	5.5∙101

	S4 (variable)
	2.5∙101
	1.60∙102
	8.0∙101

	MS (steady)
	4.0∙101
	2.60∙102
	1.30∙102




	5.5.2.2.	Throughout the fields defined in the diagrams in Part A of Annex 2, the luminous intensity of the light emitted shall be not less than 0.3 cd for devices of categories S1, S3 and MS and for those of categories S2 and S4 by day; it shall not be less than 0.07 cd for devices of categories S2 and S4 by night. 

	5.5.2.2.	Throughout the fields defined in the diagrams in Part A of Annex 2, the luminous intensity of the light emitted shall be not less than 3∙10-1 cd for devices of categories S1, S3 and MS and for those of categories S2 and S4 by day; it shall not be less than 7∙10-2 cd for devices of categories S2 and S4 by night. 


	Table 8: Luminous intensities for direction indicator lamps
	
	Minimum luminous intensity in HV (values in cd)
	Maximum luminous intensity in any direction when used as (values in cd)

	
	
	A single lamp
	A lamp marked "D" (paragraph 3.3.2.5.2.)

	1
	175
	1200
	600

	1a
	250
	1200
	600

	1b
	400
	1200
	600

	2a (steady)
	50
	500
	250

	2b (variable)
	50
	1000
	500

	5
	0.6
	280
	140

	6
	50
	280
	140

	11
	90
	1200
	600

	11a
	175
	1200
	600

	11b
	250
	1200
	600

	11c
	400
	1200
	600

	12
	50
	500
	250



	Table 8: Luminous intensities for direction indicator lamps
	
	Minimum luminous intensity in HV / cd
	Maximum luminous intensity in any direction when used as 

	
	
	A single lamp 
/ cd
	A lamp marked "D" (paragraph 3.3.2.5.2.) / cd

	1
	1.75∙102
	1.20∙103
	6.00∙102

	1a
	2.50∙102
	1.20∙103
	6.00∙102

	1b
	4.00∙102
	1.20∙103
	6.00∙102

	2a (steady)
	5.0∙101
	5.00∙102
	2.50∙102

	2b (variable)
	5.0∙101
	1.00∙103
	5.00∙102

	5
	6∙10-1
	2.80∙102
	1.40∙102

	6
	5.0∙101
	2.80∙102
	1.40∙102

	11
	9.0∙101
	1.20∙103
	6.00∙102

	11a
	1.75∙102
	1,20∙103
	6.00∙102

	11b
	2.50∙102
	1.20∙103
	6.00∙102

	11c
	4.00∙102
	1.20∙103
	6.00∙102

	12
	5.0∙101
	5.00∙102
	2.50∙102





	5.6.2.2.	In divergence from paragraphs 4.8.3. and 4.8.3.1., for category 5 direction indicators, to the rear, a minimum value of 0.6 cd is required throughout the fields specified in Part B of Annex 2. 

	5.6.2.2.	In divergence from paragraphs 4.8.3. and 4.8.3.1., for category 5 direction indicators, to the rear, a minimum value of 6∙10-1 cd is required throughout the fields specified in Part B of Annex 2. 


	5.6.2.3.	Throughout the fields defined in the diagrams in Part A of Annex 2, the luminous intensity of the light emitted shall be not less than 0.7 cd for lamps of category 1b, not less than 0.3 cd for lamps of categories 1, 1a, 2a, 6, 11, 11a, 11b, 11c, 12 and for those of category 2b by day; it shall not be less than 0.07 cd for lamps of category 2b by night.

	5.6.2.3.	Throughout the fields defined in the diagrams in Part A of Annex 2, the luminous intensity of the light emitted shall be not less than 7∙10-1 cd for lamps of category 1b, not less than 3∙10-1 cd for lamps of categories 1, 1a, 2a, 6, 11, 11a, 11b, 11c, 12 and for those of category 2b by day; it shall not be less than 
7∙10-2 cd for lamps of category 2b by night.





	Table 9: Luminous intensities for side marker lamps
	Side marker lamp of category
	SM1
	SM2

	Minimum intensity
	In the axis of reference
	4.0 cd
	0.6 cd

	
	Within the specified angular field, other than above
	0.6 cd
	0.6 cd

	Maximum intensity
	Within the specified angular field
	25.0 cd
	25.0 cd

	Angular field
	Horizontal 
	±45 deg.
	±30 deg.

	
	Vertical
	±10 deg.
	±10 deg.



	Table 9: Luminous intensities for side marker lamps
	Side marker lamp of category
	SM1
	SM2

	Minimum intensity
/ cd
	In the axis of reference
	4∙100 
	6∙10-1 

	
	Within the specified angular field, other than above
	6∙10-1 
	6∙10-1 

	Maximum intensity
/ cd
	Within the specified angular field
	2.5∙101 
	2.5∙101 

	Angular field
	Horizontal
	±45°
	±30°

	
	Vertical
	±10°
	±10°




	5.7.2.2.	In addition, for red side marker lamp, in the angular field from 60° to 90° in horizontal direction and ±20° in vertical direction towards the front of the vehicle, the maximum intensity is limited to 0.25 cd. 

	5.7.2.2.	In addition, for red side marker lamp, in the angular field from 60° to 90° in horizontal direction and ±20° in vertical direction towards the front of the vehicle, the maximum intensity is limited to 2.5∙10-1 cd. 


	Table 10: Luminous intensities for reversing lamps
	
	Minimum luminous intensity in H-V (values in cd)
	Maximum luminous intensity in any direction
(values in cd)

	
	
	in or above the h-plane
	below the h-plane, down to 5°D
	below 5°D

	Reversing lamps
	80
	300
	600
	8000



	[bookmark: _Hlk19004208]Table 10: Luminous intensities for reversing lamps
	
	Minimum luminous intensity in H-V / cd
	Maximum luminous intensity in any direction / cd

	
	
	in or above the h-plane
	below the h-plane, down to
5 D
	below 
5 D

	Reversing lamps
	8.0∙101
	3.00∙102
	6.00∙102
	8.00∙103




	5.8.2.2.	However, in the case where the reversing lamp is intended to be installed on a vehicle exclusively in a pair of devices, the photometric intensity may be verified only up to an angle of 30° inwards where a photometric value of at least 25 cd shall be satisfied.

	5.8.2.2.	However, in the case where the reversing lamp is intended to be installed on a vehicle exclusively in a pair of devices, the photometric intensity may be verified only up to an angle of 30° inwards where a photometric value of at least 2.5∙101 cd shall be satisfied.


	Table 11: Luminous intensities for rear fog lamps
	Rear fog lamps of category
	Minimum luminous intensity in H-V (values in cd)
	Maximum luminous intensity in any direction (values in cd)

	F1 (steady)
	150
	300

	F2 (variable)
	150
	840



	Table 11: Luminous intensities for rear fog lamps
	Rear fog lamps of category
	Minimum luminous intensity in H-V / cd
	Maximum luminous intensity in any direction / cd

	F1 (steady)
	1.50∙102
	3.00∙102

	F2 (variable)
	1.50∙102
	8.40∙102







	5.10.1.	Luminous intensity:
	The intensity of light emitted shall not exceed 500 cd in all directions in which the light can be observed, when installed in any mounting position specified by the applicant.

	5.10.1.	Luminous intensity:
	The intensity of light emitted shall not exceed 5.00∙102 cd in all directions in which the light can be observed, when installed in any mounting position specified by the applicant.


	Table 12: 
20 and 30 per cent values for CoP
	Required minimum value
	Equivalent 20 per cent
	Equivalent 30 per cent

	cd
	cd
	cd

	0,7
	0,5
	0,3

	0,6
	0,4
	0,2

	0,3
	0,2
	0,1

	0,07
	0,05
	0,03

	0,05
	0,03
	0,02



	Table 12: 
20 and 30 per cent values for CoP
	Required minimum value
 / cd
	Equivalent 20 %
 / cd
	Equivalent 30 %
 / cd

	7∙10-1
	5∙10-1
	3∙10-1

	6∙10-1
	4∙10-1
	2∙10-1

	3∙10-1
	2∙10-1
	1∙10-1

	7∙10-2
	5∙10-2
	3∙10-2

	5∙10-2
	3∙10-2
	2∙10-2




	Figure A3-VI 
Light distribution for rear fog lamps
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If visual examination of a light appears to reveal substantial local variations of intensity, a check shall be made to ensure that, outside the axes, no intensity measured within the rhombus defined by the extreme directions of measurement is below 75 cd (see figure above).

	Figure A3-VI 
Light distribution for rear fog lamps
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If visual examination of a light appears to reveal substantial local variations of intensity, a check shall be made to ensure that, outside the axes, no intensity measured within the rhombus defined by the extreme directions of measurement is below 7.5∙101 cd (see figure above).





	Figure A3-VII
Light distribution for side marker lamps SM1
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Minimum values: 0.6 cd at any point other than the reference axis, at which it shall be 4.0 cd
Maximum values: 25.0 cd at any point
Figure A3-VIII
Light distribution for side marker lamps SM2
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Minimum values: 0.6 cd at any point
Maximum values: 25.0 cd at any point

	Figure A3-VII
Light distribution for side marker lamps SM1
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Minimum values: 6∙10-1 cd at any point other than the reference axis, at which it shall be 4 cd
Maximum values: 2.5∙101 cd at any point
Figure A3-VIII
Light distribution for side marker lamps SM2
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Minimum values: 6∙10-1 cd at any point
Maximum values: 2.5∙101 cd at any point
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