
BGS400 
Lamp & Luminaire Goniophotometer  

(C-γ, B-ß Plane) 



The BGS400 moving lamp and luminaire 

gonio-photometer is an economical, 

turnkey solution for the evaluation of 

source luminous intensity profile, yielding 

a wide range of parameters including 

photometric data in accordance with  

standards EN13032-1 and EN13032-4 and 

in the implementation of EU commission 

regulation 1194/20121, ecodesign of  

directional sources. 

 

 

 

 

 

 

 
Key Features include: 

 

• Two axis moving lamp & luminaire 

goniophotometer 

 

• Operation in C-γ and B-ß modes 

 

• Customisable sample mounting using optical 

breadboard and lamp mounting accessories 

 

• Precision photometer with NMI traceable 

calibration 

 

• Fully automated operation through BenBGS 

software 

 

• Determination of photometric data of lamps and 

luminaires in accordance with EN13032-1 and 

the future EN13032-4 

 

• Computation of UGR tables, utilisation factors, 

Söllner diagram, cone diagram and beam angle 

 

• Export to Eulumdat (*.ldt) and IES (*.IES) file 

formats 

 

• Evaluation of total luminous flux of directional 

sources in accordance with EU Ecodesign 

regulation 1194/2012 

 

• Generation of customisable reports 
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Goniometer 

 

The vertical rotational axis is 

fitted with a 2m long rail upon 

which translatable carriages may 

be mounted and by which 

manner the post-mounted 

horizontal rotational axis is 

positioned. 

 

The horizontal rotational axis is 

fitted with a 300x 450mm optical 

breadboard to which the sample 

may be mounted to provide 

measurement in the C-γ mode. 

 

The addition of a post mounted 

with a second 300x450mm 

optical breadboard on a bearing 

unit, permits the measurement of 

linear sources in the B-β mode. 

 

The carriages may be translated 

along the rail and locked in place 

using a hand lever. In this 

manner, in the C-γ mode, one 

can ensure that the source optical 

centre is coincident with the 

vertical rotational axis of the 

goniometer whilst in the B-β 

mode one can adapt the position 

of both uprights to accommodate 

luminaires of different lengths. 

 

Lamp and Luminaire Mounting 

 

The BGS400 system ready allows 

the adaption of a wide range of 

sockets and mounts directly to 

the horizontal rotational axis. 

For the ultimate flexibility, the 

use of optical breadboards allows 

full customisation of lamp and 

luminaire mounting necessary to 

accommodate the extremely wide 

range of sources that the BGS400 

is designed to measure. Upon the 

metric (M6) optical breadboards, 

clamps, sockets and holders may 

easily be mounted to hold the 

sample under test in place.  

 

The BGS400 comprises a modular 

set of mounting components to 

adapt a wide range of lamp 

types, to which may be added 

mounting solutions generate by 

the user. 

 

Photometer 

 

The illuminance produced by the 

source at the plane of the 

photometer is measured by a 

precision Bentham DH400-VL 

photometric detector 

(photometric match, f1<3%) 

coupled to a computer-controlled 

ORM400 optical radiation meter.  

 

The source luminous intensity is 

determined from the product of 

the measured illuminance and the 

square of the source– photometer 

distance. 

 

The photometer is mounted on a 

movable frame to permit 

variation of the photometric 

distance where required. The 

minimum recommended 

photometric distance 10x largest 

luminous dimension of the DUT. 

 

Stepping Motor Drive 

 

The stepping motors driving both 

rotational axes are driven by 

micro-stepping drives housed in 

the PMC MAC controller and 

interfaced to computer via USB 

2.0. 

 

 

System Overview 
 

The BGS400 

goniophotometer is 

based on sample 

rotation about the 

horizontal and vertical 

axes using two precision 

geared micro-stepping 

motors with a fixed 

photometer located in 

the far field. 

B-β mode 



Overview 

 

The BGS400 fully automates the 

motion of the goniometer and 

corresponding measurement of 

illuminance, culminating in 

representation of photometric 

properties, ecodesign directional 

lamp calculations (where 

applicable) and the export to 

Eulumdat file. 

 

Since photometric files require 

the provision of data in the C-γ co

-ordinate system, all 

measurements are performed in 

this mode; where the BGS400 

goniophotometer is configured in 

the B-β mode for the 

measurement of linear sources, a 

transformation is made from the 

selected C-γ angles to the target 

angles in the B-β co-ordinate 

system. 

 

The functions are summarised as 

follows:- 

 

Initiate New Measurement 

 

• C-Planes: select range of C-

planes to measure from pull 

down list (based upon 

symmetry considerations, 

where known) and provide a 

step size 

• γ : Input range and step size 

• Select absolute or relative 

measurement (and input bare 

lamp flux) 

• Select goniometer mode, C-γ/ 

B-β 

• Input data on source under 

test, including dimension of 

source and luminous areas 

and electrical properties 

 

Presentation of Results 

 

At the end of a measurement, the 

user is presented with a multi-

tabbed window including items 

shown over the next two pages. 

 

Export to Photometric Data 

File 

 

The user may directly export the 

measurement results to an 

Eulumdat (*.ldt) or IES (*.ies) 

photometric data file, both of 

which may be imported into 

lighting design software such as 

DIALux and Relux. 

 

Ecodesign Directive 

 

Calculations should be effected 

upon the measured luminous 

intensity to determine if at least 

80% of the total luminous flux is 

within a solid angle of π sr (120° 

cone) and if so to determine the 

luminous flux in 90°/120° as 

required. 

 

Production of Measurement 

Report 

 

A measurement report based on 

user-selected elements, and 

based upon a customisable 

template may be directly 

generated as a pdf file. 

Measurement setup page 

with  symmetry-based C

-plane selector (inset) 

BenBGS Software 
 

The BGS400 system is 

entirely automated by the 

Windows BenBGS software. 

 

This application has been 

written to facilitate the 

measurement of sources, 

allowing the viewing of 

results and the production 

of measurement reports 

and photometric data files. 



Input information on 

luminaire required 

for calculations and 

inclusion in 

measurement report  

Presentation of 

tabulated data of 

measured luminous 

intensity  

Polar diagram 

allowing selection of 

which measured half

-planes to show   

Presentation of UGR 

glare rating table 

with selection of 

spacing to height 

ratio (0.25 or 1) 



 

Cone diagram 

including beam 

angle, illumination 

diameter and peak 

illuminance  

Söllner diagram 

representation of 

glare (DIN)  

TM5 utilisation 

factors table  

Selection of 

parameters to be 

included in 

measurement report  



Example Measurement Report 



Goniometer 

Angular rotation (no dead angle) 

C-γ mode: Horizontal rotational axis (C-planes) = 360° 

Vertical rotational axis (γ) = 0-140/160° 

B-β mode: Horizontal rotational axis (B-planes) = 360° 

Vertical rotational axis (β )= 140/160° 

Angular resolution  
Horizontal rotational axis: 0.05° 

Vertical rotational axis: 0.05° 

Area occupied by goniometer 2m diameter circular area 

Maximum sample size 
C-γ mode: 500 mm diameter, 300mm deep 

B-β mode: 1.65m long, 500mm diameter  

Maximum sample weight 
C-γ mode: 20 kg 

B-β mode: 40 kg 

Photometric Detector/ ORM400 

Spectral function 
CIE 1924 V(λ) Spectral Luminous Efficiency Function for 

Photopic Vision 

Spectral response range 380-780nm 

Photopic match, f1 <3% 

Angular response, f2  <1.5% 

Linearity, f3  <0.2% 

Typical responsivity 5x 10
-10
A/ lux  

Calibration traceability NPL, UK 

Diffuser diameter 7mm 

Stray Light Suppression Variable aperture baffle tube 

Connector BNC 

Amplifier gain ranges 1010-105 V/A 

Maximum input 100µA 

Input impedance Virtual ground 

Gain accuracy & stability ±1 %, 200 ppm/ °C 

Output stability 5-500 ppm/ °C dependent on gain range 

ADC resolution 4 ½ digit BCD (0 to 19999) (>14 bit resolution) 

Luminous intensity range 0.01D2-200000D2 (D photometric distance (m)) 

Area occupied by photometer frame 0.5x 0.5m 

General 

Power Supply PMC MAC- 110/220V 50/60Hz, ORM400– transformer 

Interface PMC MAC & ORM400- USB 2.0  


