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(57) Abstract: Methods and systems for optical effects in pigments, inks, and on media. One aspect of this disclosure involves a
pigment particle which includes a core, having a fluorescent material and having a spherical shape, and a shell surrounding the core;
the shell includes a photochromic material which has a first optical property in a first light source and a second optical property in a
second light source which includes a set of wavelengths not sufficiently present in the first light source. The second optical property
attenuates an emitted radiation from the fluorescent material. Other aspects are also described.
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pigment particles comprising a core coated with a
fluorescent and/or phosphorescent material surrounded by a
shell including a photochromic material

2. claims: 7-12

an object comprising a substrate with an indicia comprising
a first and a second material wherein the first material
changes color upon UV radiation

3. claims: 13,14

an object comprising a substrate with an indicia comprising
a first and a second material wherein the first material
radiates a color with different intensities upon UV
excitation

4. claims: 15-17

a method to authenticate an object based on a color change
in response to exposure to a set of wavelength

5. claims: 18-20

method to authenticate an object based on a color change
which is caused by a change in an optical property of a
photochromic or saturable absorber

6. claims: 21-32

an object comprising a substrate with a pigment coupled to
the substrate wherein the pigment is covered with an
absorption varying material which in turn is covered by a UV
fluorescent material

7. claims: 33-3%

an object comprising a substrate and an indicia comprising a
fluorescent material and a phosphorescent material

8. claims: 36-38
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a method to authenticate an object based on a color change
by exposure to an illumination at a first and a second
intensity
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