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The early beg�nn�ngs of UDT Instruments can be traced to 1967 when 
a small group of �nventors at Un�ted Detector Technology (UDT) 
began manufactur�ng the f�rst commerc�ally ava�lable trans�mpedance 
ampl�f�ers for planar-d�ffused and Schottky barr�er s�l�con photosen-
sors . Over the next several years, th�s same group of people went on 
to p�oneer lead�ng-edge technolog�cal �nnovat�ons for photometers, 
rad�ometers, f�ber-opt�c power meters and opt�cal pos�t�on-sens�ng 
�nstruments . By the early 1980‘s, th�s h�ghly sk�lled and successful 
group grew �nto an autonomous ent�ty known as UDT Instruments .

Draw�ng on the momentum generated by UDT‘s prec�s�on photomet-
r�c �nstruments,the company developed an �nvent�ve handheld color-
�meter for the grow�ng telev�s�on and computer per�pherals markets . 
The development of UDT‘s SLS9400 color�meter prom�ses to strength-
en our company‘s pos�t�on as a leader �n prec�s�on electro-opt�cs 
�nstrumentat�on, wh�le meet�ng the str�ngent demands of a mult�tude 
of CRT cal�brat�on requ�rements . UDT �s po�sed and ready to excel to 
greater technolog�cal excellence w�th only one goal �n m�nd: to meet 
and exceed the ever-chang�ng needs of �ts customers worldw�de .

We at UDT Instruments stand beh�nd our products and the compan�es 
who use them . For th�s reason, we cont�nue to serv�ce those same 
l�ght-measur�ng �nstruments that we bu�lt twenty years ago . By offer-
�ng these serv�ces to our customers, both new and establ�shed, we 
stay �nvolved w�th our products and extend a personal touch to our 
bus�ness relat�onsh�ps . We know of no other company �n our �ndustry 
that h�res more qual�f�ed sales eng�neers, people who really under-
stand l�ght measurement pr�nc�ples and pract�ces . By h�r�ng such 
knowledgeable eng�neers, we ensure you that you w�ll get the best 
electro-opt�c �nstruments to f�t your appl�cat�on and budget . 

The �nstrument you rece�ve �s certa�n to be rel�able and accurate . We 
ma�nta�n a Qual�ty program that affects every �nd�cator module, sen-
sor head, and opt�cal accessory we sell . And when �t comes t�me for 
re-cal�brat�on, upgrades, or repa�rs, you’ll d�scover that our serv�ce and 
metrology departments reflect th�s same comm�tment to qual�ty and 
personal�zed serv�ce .

hiStoryhiStory

ServiCeServiCe

QuAlityQuAlity

About uDt instruments
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UDT Instruments has always been and cont�nues to be at the forefront 
of l�ght  measurement technology . We hold U .S . and worldw�de pat-
ents on our QED products, wh�ch are absolute rad�ometr�c reference 
standards �n the v�s�ble and near IR spectrum . Our QED-200 product 
won a prest�g�ous IR-100 award as one of the 100 most s�gn�f�cant 
U .S . �nvent�ons �n 1986 . These products were developed �n conjunc-
t�on w�th the Nat�onal Inst�tute of Standards & Technology (NIST) and 
the Nat�onal Phys�cal Laboratory (NPL) . UDT Instruments cont�nues to 
work w�th the NIST under Cooperat�ve Research And Development 
Agreements (CRADA) �n order to develop even more state-of-the-art 
products �nto the 21st Century .

In add�t�on to our comprehens�ve "Gu�de To" tutor�al ser�es, UDT regu-
larly publ�shes art�cles �n trade journals and other sc�ent�f�c l�terature 
wh�ch we've made ava�lable as appl�cat�on notes to expla�n subtle 
deta�ls and appl�cat�ons of our technology .

UDT �s comm�tted to support�ng the �ndustry through �ts profess�onal 
soc�ety aff�l�ates . We are proud to be susta�n�ng members of: 

Soc�ety of Photo Opt�cal Instrumentat�on Eng�neers (SPIE)
Opt�cal Soc�ety of Amer�ca (OSA)
Nat�onal Assoc�at�on of Broadcasters (NAB)
Laser Inst�tute of Amer�ca (LIA)
Illum�nat�ng Eng�neer�ng Soc�ety of Amer�ca (IES)
Soc�ety For Informat�on D�splay (SID)

UDT also act�vely part�c�pates �n the Counc�l for Opt�cal Rad�at�on 
Measurement (CORM) and the Comm�ss�on Internat�onale l'Ecla�rage 
(CIE) .

UDT Instruments warrants that �ts products are free from defects 
�n mater�al and workmansh�p under normal use and serv�ce for a 
per�od of one year from the date of sh�pment from our factory . UDT 
Instruments‘s obl�gat�on under th�s warranty �s l�m�ted to the replace-
ment or repa�r of any product determ�ned to be defect�ve dur�ng the 
warranty per�od, prov�ded the product �s returned to the factory pre-
pa�d . Th�s warranty does not apply to any equ�pment that has been 
repa�red or altered, except by UDT Instruments, or wh�ch has been 
subject to m�suse, negl�gence, or acc�dents . It �s expressly agreed 
that th�s warranty w�ll be �n l�eu of all warranty of merchantab�l�ty . No 
other warranty �s expressed or �mpl�ed . UDT Instruments �s not l�able 
for consequent�al damages .

•
•
•
•
•
•

teChnoloGyteChnoloGy

PubliCAtionSPubliCAtionS

ProfeSSionAl 
SoCietieS
ProfeSSionAl 
SoCietieS

WArrAntyWArrAnty
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Photometry �s the sc�ence concerned w�th 
measur�ng human v�sual response to l�ght . 

Because the eye �s a h�ghly complex 
organ, th�s �s by no means a s�mple task . It 
�nvolves the meet�ng of many d�sc�pl�nes: 
psychology, phys�ology, and phys�cs 
among them . 

Photometry can be sa�d to have become 
a modern sc�ence �n 1924, when the 
Comm�ss�on Internat�onale de l‘Ecla�rage 
(CIE) met to def�ne the response of the 
average human eye . The Comm�ss�on 
measured the l�ght-adapted eyes of a s�z-
able sample group, and comp�led the data 
�nto the photop�c curve . S�mply stated, 
the curve reveals that people respond 
strongest to the color green, and are less 
sens�t�ve to the spectral extremes, red and 
v�olet . 

The eye has an altogether d�fferent 
response �n the dark-adapted state, where-
�n �t also has d�ff�culty determ�n�ng color . 
Th�s gave r�se to a second set of measure-
ments, and the scotop�c curve .

Hav�ng def�ned the eye‘s spectral response, 
CIE sought a standard l�ght source to serve 
as a yardst�ck for lum�nous �ntens�ty . The 
f�rst source was a spec�f�c type of candle, 
g�v�ng r�se to the terms footcandle and 
candlepower . In an effort to �mprove 
repeatab�l�ty, the standard was redef�ned 
�n 1948 as the amount of l�ght em�tted 
from a g�ven quant�ty of melt�ng plat�num . 
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The bas�c un�t of photometry �s the lumen, wh�ch 
�s related to �ts rad�ometr�c analog, the Watt, by: 

lm = 683 x W x Vλ

Where Vλ �s the relat�ve lum�nos�ty, a coeff�c�ent 
scaled to v�sual response . Un�ty occurs at the 
eye‘s peak response wavelength, 555 nanome-
ters .

Two useful laws �n photometry recur: the �nverse 
square law and the cos�ne law . The f�rst def�nes 
the relat�onsh�p between �llum�nat�on from a 
constant-�ntens�ty l�ght source and �ts d�stance 
from a surface . It states that the �ntens�ty per 
un�t-area on the surface, var�es �n �nverse propor-
t�on to the square of the d�stance between the 
source and surface, or:

∆lm/M2 α 1/∆d2 
Accord�ngly, success�ve �llum�nance measure-
ments are only as accurate as the control of 
source to surface d�stance . Further, �f �llum�nance 
�s known at one d�stance, �t can, barr�ng �nterfer-
ence, be calculated for any d�stance .

The cos�ne law �nd�cates the �ntens�ty of l�ght on 
a surface of f�xed area, var�es w�th �nc�dent angle . 
In fact, the �ntens�ty falls off as the cos�ne of the 
angle . Th�s results because the projected surface 
area, �n the plane perpend�cular to �nc�dence, �s 
proport�onally reduced . 

Thus �n measurements of env�ronmental l�ght�ng, 
sensors requ�re cos�ne correct�on to account for 
off-ax�s l�ght . W�thout �t, cons�derable errors w�ll 
occur, espec�ally w�th br�ght sources at low �nc�-
dent angles (e .g ., w�ndows) . Th�s often accounts 
for the d�fference �n read�ngs between two pho-
tometers .

The card�nal challenge �n photometry �s to recre-
ate the spectral response of the human eye . But 
electron�c sensors have d�st�nct response char-
acter�st�cs wh�ch bear no resemblance to the CIE 
standard observer . Therefore, these sensors must 
be spectrally corrected . Two techn�ques are con-
vent�onally used to accompl�sh th�s: wavelength 
scann�ng, and detector/f�lter match�ng .

Scann�ng can be accompl�shed w�th d�screte-
wavelength, scann�ng monochromators, or 
mult�-channel detectors . In e�ther case, the 
�ntens�ty of a l�ght source �s measured wave-
length-by-wavelength, and then the results are 
mathemat�cally f�tted to the photop�c curve . 
For th�s reason, such techn�ques do not occur �n 
real t�me, and requ�re m�croprocessor control . 
Scann�ng approaches offer h�gh accuracy, but 
tend to be costly, and complex to operate .

Opt�cal f�lter�ng offers a s�mple and cost-effec-
t�ve solut�on . W�th only one photo-current s�gnal 
to process, s�ngle-channel electron�cs can be 
used . Also, recent advances �n f�lter des�gn, and 
�mprovements �n sol�d-state detectors, allow th�s 
method to r�val scann�ng systems for photomet-
r�c accuracy .

bASiC ConCePtS
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Wavelength 
(nm)

Vλ CIEPhotop�c 
Lum�nous 
Eff�c�ency 
Coeff�c�ent

Photop�c 
Lumen/Watt 
Convers�on 
Factor 

570 0 .9520 649 .0

580 0 .8700 593 .0

590 0 .7570 516 .0

600 0 .6310 430 .0

610 0 .5030 343 .0

620 0 .3810 260 .0

630 0 .2650 181 .0

640 0 .1750 119 .0

650 0 .1070 73 .0

660 0 .0610 41 .4

670 0 .0320 21 .8

680 0 .0170 11 .6

690 0 .0082 5 .59

700 0 .0041 2 .78

710 0 .0021 1 .43

720 0 .0010 0 .716

730 0 .0005 0 .355

740 0 .0003 0 .170

750 0 .0001 0 .820

760 0 .0001 0 .041

Wavelength 
(nm)

Vλ CIEPhotop�c 
Lum�nous 
Eff�c�ency 
Coeff�c�ent

Photop�c 
Lumen/Watt 
Convers�on 
Factor 

380 0 .0000  .05

390 0 .0001 0 .13

400 0 .0004 0 .27

410 0 .0012 0 .82

420 0 .0040 2 .73

430 0 .0116 7 .91

440 0 .0230 15 .7

450 0 .0380 25 .9

460 0 .0600 40 .9

470 0 .0910 62 .1

480 0 .1390 94 .8

490 0 .2080 142 .0

500 0 .3230 220 .0

510 0 .5030 343 .0

520 0 .7100 484 .0

530 0 .8620 588 .0

540 0 .9540 650 .0

550 0 .9950 679 .0

555 1 .0000 683 .0

560 0 .9950 679 .0

Photometr�c to rad�ometr�c convers�on factors .

bASiC ConCePtS
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Th�s f�lter-match�ng techn�que �nvolves the 
layer�ng of colored-glass f�lters over an opt�cal 
detector . Each element funct�ons to attenu-
ate select�ve wavelengths unt�l the detector‘s 
response s�mulates the CIE curve . Planar d�f-
fused s�l�con photod�odes offer the best pho-
tosensor character�st�cs, s�nce they afford h�gh 
sens�t�v�ty and l�near�ty throughout the v�s�ble 
spectrum . Us�ng s�l�con photodetectors, and 
advanced f�lter des�gns, UDT Instruments 
matches the CIE human eye response curve 
w�th�n 1% total area error . Th�s �s the best 
match ach�evable, accord�ng to CIE .

There �s another more �mportant spec�f�cat�on 
of the qual�ty of a photometr�c detector and 
that �s the f₁, value . Th�s �s def�ned by the CIE 
and �s a numer�cal value ass�gned to the aver-
age dev�at�on of the photometr�c detector‘s 
response from the CIE curve . An f₁, < 1 .5% �s 
the best poss�ble laboratory grade detector 
wh�le an f₁, < 3% �s cons�dered su�table for 
most appl�cat�ons .

However, the relat�onsh�p between a g�ven 
detector and f�lter �s del�cate . Once the two 
have been matched, they should not be 
�nterchanged w�th other photometr�c detec-
tor/f�lter pa�rs . Each detector exh�b�ts un�que 
response character�st�cs that requ�re a spec�f�c 
comb�nat�on of f�lter layers and th�cknesses .

θ
Effective Area presented
to Incident Flux is
Measurement Area x Cos φ 

Irradiation = Area x Cos φ
x Incident Flux

To Surface

the intensity of off-axis light decreases 
relative to the cosine of incident light.

the typical spectral response of silicon 
photodetectors.

bASiC ConCePtS
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Once the detector‘s response �s f�xed, �t �s 
cal�brated us�ng the transfer of standards 
techn�que . Th�s requ�res a detector of known 
response, wh�ch can be obta�ned from the 
Nat�onal Inst�tute of Sc�ence and Technology 
(NIST) . A detector/f�lter pa�r �s pos�t�oned 
before an opt�cal source w�th constant wave-
length and �ntens�ty character�st�cs (usually a 
tungsten halogen lamp) . The electr�cal output 
of the detector under test �s then compared to 
the standard detector‘s output . 

Once the sensor‘s lum�nous response �s deter-
m�ned, �t can be matched to a prec�s�on ga�n-
controlled electron�c ampl�f�er and readout 
system .

Calibration by transfer of Standards

Rt = Respons�v�ty of the test detector (A/lm)

Rr = Respons�v�ty of the reference detector (A/lm)

It = Measurement of the test detector (A)

Ir = Measurement of the reference detector (A)

	 	 R Rt r
l A
l A

A
lm

A
lm

t

r
( )= ( )( )( )

( )
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CIE Response curve

Sensor Design Shape

PHOTOMETRIC FILTER RESPONSE

uDt instruments photometric filters match 
the Cie curve to within 1% total area error.
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luminous flux
Lum�nous flux �s expressed �n lumens, the fun-
damental un�t of photometry . It �s a measure 
of the total opt�cal output of a v�s�ble l�ght 
source .

The measurement requ�res all of a source‘s 
power to be concentrated on a detector . Th�s 
can be a problem w�th d�vergent sources l�ke 
LEDs, and lamps . In these cases, �ntegrat�ng 
spheres are often used . 

illuminance
Illum�nance �s a measure of the amount of v�s-
�ble l�ght �nc�dent upon a prescr�bed surface 
area . In Engl�sh un�ts, one lumen of flux fall�ng 
on one square foot �s termed a footcandle . 
The metr�c equ�valent, one lumen per square 
meter, �s called a lux (10 .76 lux = 1 footcan-
dle) . 

Of course, detectors don‘t have such large areas . So the area of the detector �s mult�pl�ed proport�on-
ally . Spec�al attent�on �s due when the detector �s under-f�lled or used beh�nd correct�ve opt�cs, s�nce 
the sensor‘s area no longer def�nes the surface be�ng �llum�nated .

For example, �llum�nance measurements are part�cularly suscept�ble to errors �ntroduced by off-ax�s 
l�ght . So cos�ne-correct�ng d�ffusers are used w�th the detector head . S�nce the cos�ne d�ffuser �s 
essent�ally �maged onto the sensor, the d�ffuser‘s area, not the sensor‘s, represents the measurement 
surface .

in illuminance measurements, area 
is determined by the detector unless 

there is an external aperture.

Detector

Detector

Photometric Quantities and units

	 Quantity	 Symbol	 Units	 Abbreviations

	 Luminous	energy	 Q	 lumen•second…talbot	 lm•s…talbot

	 Luminous	Density	 U	 lumen•second/m3	 lm•s/m3

	 Luminous	Flux	 F	 lumen	 lm

	 Illuminance	 E	 lumen/m2…lux	 lm/m2…lx

	 	 	 lumen/cm2…phot	 lm/cm2…ph

	 	 	 lumen/ft2…footcandle	 lm/ft2…fc

	 Luminous	Exitance	 M	 same	units	as	illuminance

	 Luminance	(brightness)	 L	 candela/m2…nit	 cd/m2…nt

	 	 	 candela/cm2…stilb	 cd/cm2…sb

	 	 	 candela/π ft2…footlambert	 cd/π ft2…fl

	 	 	 candela/π m2…apostilb	 cd/π m2…asb

	 	 	 candela/π cm2…lambert	 cd/π cm2…L

	 Luminance	intensity	 Iu	 lumen/steradian…candela	 lm/st…cd

imPortAnt termS
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Application information

luminous exitance
Lum�nous ex�tance �s an �ntr�ns�c property of 
a l�ght source . It �s calculated by measur�ng 
lum�nous flux (lumens), and d�v�d�ng by the 
surface area of the source . Th�s measurement 
�s also expressed �n lumens per square meter, 
but �s not to be confused w�th �llum�nance 
measurements or lux . The area referred to �n 
lum�nous ex�tance �s that of the l�ght source, 
not the �llum�nated surface . Th�s measure-
ment �s most appl�cable to em�tters w�th flat 
surfaces .

luminous intensity
Lum�nous �ntens�ty �s also a source 
property, but one where the source‘s 
d�rect�on and d�vergence come �nto 
play . Def�ned as the quant�ty of lum�-
nous flux em�tted un�formly �nto a 
sol�d angle, the bas�c un�t of lum�nous 
�ntens�ty �s the candela, equal to one 
lumen per sterad�an .

Several th�ngs are suggested by th�s 
def�n�t�on . One, th�s measurement 
�s not appl�cable to coll�mated l�ght 
sources . Two, �t �s �naccurate for non-
un�form em�tters .

To calculate lum�nous �ntens�ty, the 
detector‘s area (or the area prescr�bed by the 
aperture �n front of �t), and �ts d�stance from the 
l�ght source must be known . From these, the 
sol�d angle can be calculated, and then d�v�ded 
�nto the flux read�ng .

luminous exitance is calculated by  
measuring luminous flux and divid-

ing by the source‘s area.

luminous intensity is a measure of the flux  
emitted into a solid angle. 

Detector

Ω
LED

imPortAnt termS



Making light work of light  MeasureMent

10

8581 Aero Drive, San Diego, CA 92123 • (858) 279-8034 • www.udtinstruments.com

Application information

luminance
Also known as photometr�c br�ghtness, lum�-
nance �s a measure of the flux reflected by, or 
em�tted from, a relat�vely flat and un�form sur-
face . The techn�que takes �nto account the area of 
the surface measured, and the angle subtended 
by an observer look�ng at �t .

Lum�nance may be thought of as lum�nous 
�ntens�ty per un�t area, and so �n metr�c terms �s 
expressed as  
candelas per square meter . But a host of other 
terms are used for th�s measurement, some to 
descr�be a  
c�rcular measurement area rather than a square 
one (see Photometr�c Quant�t�es and Un�ts chart) .

To measure lum�nance, the detector f�eld-of-
v�ew must be restr�cted, and �ts angle calculated . 
Usually, a lens or baffle �s used to ach�eve th�s . In 
fact, the human eye, w�th �ts lens and aperture, 
funct�ons as a lum�nance meter .

Note that so long as the detector‘s f�eld-of-v�ew 
�s f�lled, th�s measurement �s �ndependent of the 
d�stance between the detector and measurement 
planes . That‘s because f�eld s�ze and source �nten-
s�ty vary �n d�rect proport�on to one another as a 
funct�on of d�stance .

luminous energy
Lum�nous energy �s a measure of the rate of flow 
of flux, and so �s expressed �n lumen-seconds . 
Generally, �t �s appl�ed to flashed or pulsed sourc-
es .

It �s also poss�ble to measure any photometr�c 
quant�ty on a t�me-dependent bas�s . For �nstance, 
the �llum�nance of a rotat�ng beacon �n one d�rec-
t�on could be �ntegrated over t�me to y�eld foot-
candle-seconds .

one luminous measurement technique involves 
fixing the detector‘s field-of-view through the use 

of a lens.

DetectorMeasurement
Plane
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Application information

Spec�fy�ng a photometer system �s best 
approached �n three steps . F�rst, evaluate the 
source to determ�ne wh�ch measurement 
techn�que best appl�es . Then, select a detec-
tor and opt�cal system (detector head) that 
su�t the measurement . And f�nally, match the 
detector head to the part�cular electron�cs 
wh�ch prov�de the most effect�ve user �nter-
face for the appl�cat�on .

Consider the Source
Common sense goes a long way �n determ�n-
�ng the r�ght measurement for an appl�cat�on . 
After all, photometry �s concerned w�th the 
relat�on of l�ght to the human eye . So, the f�rst 

quest�on �s: how w�ll people be affected by the 
source to be measured?

For �nstance, measurements of amb�ent or 
env�ronmental l�ght�ng are concerned w�th 
people‘s ab�l�ty to read pr�nt or safely see 
objects �n an area . It �s not the power of a 
part�cular source that �s of concern, but rather 
how well the source l�ghts the area of �nter-
est . For th�s reason, l�ght�ng for the outdoors, 
off�ces, factor�es, and photography are mea-
sured �n terms of �llum�nance .

However, �f �n the same room or space one 
w�shed to determ�ne the br�ghtness of walls, 
fabr�c, or pa�nted surfaces, the measurement 
changes altogether . Because now the amount 
of reflected l�ght rece�ved by the eye �s of con-
cern . S�nce all of these surfaces are d�ffuse and 
relat�vely un�form, a lum�nance measurement 
would best apply .

Luminance Lens
Photopic Filter

Detector

Photometer

Crts and other displays are typically 
measured in terms of luminance.

Photometer

Integrating Sphere

Filter

Detector

LED

integrating spheres are the most accu-
rate means of measuring small, divergent 

sources like leDs.

hoW to SPeCify A Photometer SyStem
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Electron�c d�splays such as CRTs, av�on�cs, and 
automot�ve panels are �nc�dent d�rectly upon the 
eye too . But alpha-numer�c characters and l�ne 
deta�l are generally small . So the measurement 
system‘s f�eld-of-v�ew must be l�m�ted or focused 
�n order to measure only the l�ghted port�ons 
of the d�splay . Th�s �s, by def�n�t�on, a lum�nance 
measurement . So d�splay br�ghtness �s usually 
spec�f�ed �n footlamberts .

Lamps are used �n so many appl�cat�ons that �t 
�s �mposs�ble to def�ne just one way to measure 
them . As prev�ously ment�oned, lamps and lamp 
systems for area l�ght�ng (rooms, streets, stad�-
ums) call for �llum�nance measurements . But �n 
automot�ve exter�or l�ght�ng, headl�ghts are usu-
ally measured for �llum�nance, ta�ll�ghts for lum�-
nance . There are a number of m�n�ature, lensed 
lamps on the market, and s�nce the�r d�vergence 
�s of concern, they would be measured for lum�-
nous �ntens�ty . Incandescent and fluorescent 
lamp manufacturers spec�fy products �n terms 
of lum�nous flux (or the rad�ometr�c equ�valent, 
watts) s�nce these w�ll be placed �n f�xtures 
meant to d�ffuse and measure the�r total output .

Lasers and LEDs also requ�re a careful approach . 
They are measured �n rad�ometr�c terms for sc�-

ent�f�c appl�cat�ons . But when the�r potent�al 
damage to the eye �s of concern, they would 
probably be measured for lum�nous flux . A 
lensed LED, however, �s a d�vergent, though 
d�rect�onal, source . Lum�nous �ntens�ty would 
best character�ze �t . But w�th surface or edge 
em�tt�ng LEDs, em�ss�on as a funct�on of sur-
face area �s s�gn�f�cant . Th�s descr�bes a lum�-
nous ex�tance measurement .

Lum�nous energy measurements apply to any 
per�od�c source . Pulsed LEDs, photograph�c 
flash un�ts, strobe l�ghts, arc lamp systems, 
and rotat�ng or scann�ng l�ghts are sev-
eral examples of sources whose flux �s t�me 
dependent .

Selecting the right detector head
The measurement type d�ctates your cho�ce 

of detector head assembl�es . 

UDT Instruments offers a modular photometr�c 
sensor-head des�gn approach . In all cases, a s�l�-
con photodetector, detector hous�ng, and photo-
metr�c f�lter assembly are prov�ded . And for those 
lum�nous flux measurements where all �nc�dent 
l�ght �s coll�mated or focused onto the detector, 
th�s s�mple head w�ll suff�ce .

However, �f flux levels exceed 70 lumens per 
square cent�meter, the detector may become 
saturated, and �ts output nonl�near . In such 
�nstances, attenuat�on �s recommended . Neutral-
dens�ty f�lters, apertures, or �ntegrat�ng spheres 
ach�eve the des�red effect . The correct selec-
t�on depends upon the amount of attenuat�on 
des�red: �t should be enough to avo�d detector 
saturat�on, but not so much as to lose sens�t�v�ty 
and dynam�c range .

for luminance measurements requiring 
small fields-of-view, a lens system with 

view-through optics is essential.
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The s�mple detector/f�lter arrangement �s also 
effect�ve for amb�ent measurements �f all l�ght �s 
at normal �nc�dence . But when off-ax�s l�ght, such 
as from w�ndows and per�pheral sources, contr�b-
utes to the total flux, a cos�ne d�ffuser �s needed .

In add�t�on to be�ng w�dely appl�ed by lamp 
manufacturers, �ntegrat�ng spheres are useful for 
measurements of small d�vergent sources l�ke 
lensed LEDs or m�n�ature lamps . These can be 
�nserted r�ght �nto the sphere‘s entrance port to 
ensure that all l�ght �s collected .

Lum�nance measurements requ�re a prescr�bed 
sensor-head f�eld-of-v�ew . The s�ze of the source 
�n the measurement-f�eld plane, and the sensor-
to-subject d�stance determ�ne the angle . W�th 
large, but close f�elds, a s�mple baffle (sterad�an 
shade or aperture) w�ll do . But small �mages, such 
are those on CRTs or av�on�cs, call for a lens sys-
tem, as do measurements at a d�stance . A var�ety 
of lens assembl�es and opt�cal accessor�es are 
ava�lable from UDT Instruments, to accommo-
date most any lum�nance measurement, whether 

m�croscop�c or telescop�c .

UDT Instruments offers a w�de range of opt�cal 
accessor�es for out-of-the-ord�nary measure-
ments . These �nclude: f�ber opt�c probes, for 
conven�ence �n measur�ng sources h�dden �n 
hard-to-reach places; LED measurement systems 
spec�f�c to e�ther segmented or d�screte LEDs; 
low-prof�le sensors for  
sl�pp�ng �nto t�ght spaces, such as �n photol�thog-
raphy exposure systems; and a var�ety of sensor 
heads custom�zed for Display lum�nance measure-
ments .

uDt model 1120 telephotometer
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Choosing electronics matched to the 
application
The l�ght sensor �n each UDT Instruments photo-
metr�c head �s a s�l�con photod�ode . Though sen-
sor s�ze may vary, the output w�ll �n all cases be a 
low ampl�tude current s�gnal . Th�s s�gnal w�ll be 
converted �nto a  
voltage by a trans�mpedance ampl�f�er c�rcu�t, 
and then used accord�ng to the requ�rements of 
the part�cular appl�cat�on .

Your cho�ce of electron�cs depends upon the 
answers to a few bas�c quest�ons:

Is f�eld portab�l�ty needed?

W�ll the �nstrument be �nterfaced w�th a 
computer?

Is a v�sual d�splay des�red, or w�ll an analog 
output suff�ce?

W�ll more than one measurement be con-
ducted concurrently?

UDT Instruments offers photometer controllers 
and electron�c ampl�f�ers that sat�sfy any comb�-
nat�on of answers to these quest�ons . The �nstru-
ments range from s�mple analog ampl�f�ers and 
hand held photometers, to mult�channel com-

puter-controllable laboratory �nstru-
ments . Vers�ons are ava�lable wh�ch 
su�t most any budget .

1 .

2 .

3 .

4 .
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