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7HEN IT COMES TO MANUFACTURING COLOR EFFECT PIGMENTS FOR 
SECURITY AND DECORATIVE MARKETS� LOOK NO FURTHER THAN THE &LEX 
PRODUCTS GROUP OF *DS UNIPHASE� THE *DSU IS THE WORLDWIDE 
LEADING PROVIDER OF BROADBAND TEST AND MEASUREMENT SOLUTIONS 
AND IS ALSO INVOLVED IN OTHER NON
COLOR SHIFTING SECURITY PIGMENTS 
FOR USE IN PHARMACEUTICALS TO PREVENT COUNTERFEITING�

THE GROUP�S lAGSHIP PRODUCT� /PTICALLY 6ARIABLE PIGMENT �/6P	� IS 
USED IN SECURITY INK FOR APPLICATION TO BANKNOTES AROUND THE WORLD� 
INCLUDING THE UNITED STATES� IT HAS ALSO BUILT DEVICES THAT CAN 
PHOTOGRAPH THE COLOR AND APPEARANCE OF COLOR
SHIFTING MATERIALS 
FOR COMPARISON WITH INSTRUMENTAL MEASUREMENTS�

7HEN THE WORLD LOOKS TO *DSU� *DSU TURNS TO +ONICA MINOLTA�

Konica Minolta’s CS-2000 Sprectroradiometer was 
instrumental in conducting the most recent JDSU experiments.

AS THE INTERNATIONAL INNOVATOR OF INDUSTRIAL  COLOR� LIGHT AND SHAPE 
MEASUREMENT� +ONICA IS RESPONSIBLE FOR PRODUCT LINES THAT 
CONTINUOUSLY REVOLUTIONIZE HOW VISUAL PERCEPTION IS MEASURED 
BY THE WORLD� THE #S
����� AWARDED THE ADVANCED DISPLAY 
OF THE YEAR GRAND PRIZE IN ����� PROVIDES HIGHLY ACCURATE 
MEASUREMENTS OF LUMINANCES AS LOW AS ����� CD�M� AND AS 
HIGH AS ������� CD�M� BASED ON THE MEASURING ANGLE� WITH A 
WAVELENGTH RANGING FROM ���
��� NM�

THE OBJECTIVE OF THE LATEST *DSU EXPERIMENT WAS TO DETERMINE THE 
SPECTRAL EMISSION CHARACTERISTICS OF THREE DIFFERENT INKS AND TO 
DETERMINE WHICH OF THE THREE PIGMENTS HAS THE BEST PERFORMANCE 
IN TERMS OF STRENGTH AND lUORESCENCE�

MIKE NOk IS THE METROLOGY LAB MANAGER AT *DSU�&LEX PRODUCTS 
GROUP� DURING HIS �� YEARS WITH THE GROUP� HE HAS BEEN INVOLVED 
IN QUALITY ENGINEERING� OPTICAL FABRICATION AND AS A SPECIALIST IN 
COLOR SCIENCE�

gTHE #S
���� ALLOWED US TO MEASURE THE SPECTRAL 
EMISSION IN THE VISIBLE WAVELENGTH RANGE FOR EACH OF THE 
INKS�u NOk SAID� gTHE INK WITH THE STRONGEST EMISSION 
WAS SELECTED FOR OUR PROJECT �SEE &IGURE �	�u 

EACH SAMPLE WAS MOUNTED VERTICALLY AND MEASURED AT A DISTANCE 
OF APPROXIMATELY � M� EACH SAMPLE WAS THEN ILLUMINATED AT AN 
ESTIMATED DISTANCE OF ��� M USING LASER DIODE PEN�

ALL THREE INKS lUORESCED WITH TWO DIFFERENT EMISSIONS� NOk SAID 
THESE RESULTS WERE NOT POSSIBLE WITHOUT USING THE #S
����� AS NO 
OTHER APPROACH WAS AVAILABLE FOR THIS TYPE OF MEASUREMENT�

gTHE EXPERIMENT ALLOWED US TO DETERMINE IN A QUANTITATIVE MANNER 
THE BEST SUPPLIER OF lUORESCING PIGMENTS�u NOk SAID�

NOk NOTED NUMEROUS BENEkTS OF USING THE #S
���� DURING THE 
EXPERIMENT� INCLUDING ITS PORTABILITY� ITS PRECISION� ITS ABILITY TO 
MEASURE A VERY SMALL AREA REMOTELY AND HOW EASY IT WAS TO USE�

THE #S
���� WEIGHS IN AT ��� KG AND DOES NOT TAKE UP MUCH 
SPACE ���� X ��� X ��� MM	� THE MEASUREMENT TIME RANGES 
FROM ONE SECOND IN MANUAL MODE TO ��� SECONDS IN NORMAL 
MODE� THE #S
�����S WAVELENGTH PRECISION IS ��
 ��� NM AND ITS 
LUMINANCE ACCURACY IS ��
 � PERCENT�

IN THIS EXPERIMENT� THE #S
���� WAS SET TO ����� BUT IT ALSO HAS 
ANGULAR SETTINGS OF �� AND ����� THE INSTRUMENT CAN OPERATE IN 
TEMPERATURES RANGING FROM � TO ���# AND MEASUREMENTS CAN BE 
STARTED AFTER ONLY �� SECONDS OF WARM
UP TIME�

THIS WAS NOT THE kRST +ONICA MINOLTA INSTRUMENT NOk HAS WORKED 
WITH� AND IT CERTAINLY WILL NOT BE THE LAST� 

gI BELIEVE THESE INSTRUMENTS ARE DESIGNED TO MEET THE NEEDS OF 
MEASUREMENT SPECIALISTS�u HE SAID� gTHEY ARE EASY TO SET UP 
AND USE� AND OFFER ENOUGH lEXIBILITY FOR A MYRIAD OF USES�u
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