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WHAT IS CLAIMED IS:

1. A system for performing cytometry, the system comprising:

a light source;

a light shaping element that concentrates light from the light sourcg onfo an
oblong field at a scanning region;

a linear light sensor; and

an optical system that focuses an image of a portion of the/canning region
onto a linear light sensor;

wherein the system repeatedly takes readings of ligh fé,lling on the linear
sensor while a cell is transported through the scanning region and/illuminated by the light

source.

2. The system of claim 1, further comprising a slit aperture proximate the

linear sensor, such that the system performs semi-confgéal imaging.

3. A system for performing cyigmeiry, the system comprising:

a light source that illuminates a sganning region;

at least two parallel linear lighy/sensors; and

an optical system that focusés an image of a portion of the scanning region
onto the at least two parallel linear lightSensors;

wherein the system repeatedly takes readings of light falling on the linear
sensors while a cell is transported fhrough the scanning region and illuminated by the light

source.

4.  The system of claim 3, further comprising a slit aperture proximate the

linear sensors, such that the system performs semi-confocal imaging.

The system of claim 3, wherein images gathered by the individual
linear light sénsors are combined to form an image with improved signal-to-noise

stics as compared with an image gathered by a single linear light sensor.
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6. The system of claim 5, wherein the images are combined by digitally
combining pixel values from the respective images corresponding to substantially the same

respective locations on the cell.

7. The system of claim 5, wherein the images are combined by timg/delay

integration.

8. The system of clatm 3, further comprising a light shaping/lement that

concentrates light from the light source onto an oblong field at the scanming région.

9. A system for performing cytometry, the system comprising:

a scanning region that is illuminated by light including/at least first and second
wavelength bands;

means for transporting a cell through the scannigg region such that the cell is
lluminated;

first and second sets of linear light sensorss/each set comprising at least one
linear light sensor; and

an optical system that selectively dipécts light emitted from the cell to the two
linear light sensor sets such that emitted light in/ third wavelength band is primarily directed

wherein the system repgatedly takes readings of light falling on the linear

sensors while the cell is transported/Athrough the scanning region.

10.  The systém of claim 9, wherein each linear light sensor set comprises

at least two linear light sengfrs.

11. he system of claim 9, wherein the emitted light is emitted as a result

of fluorescence.

2. The system of claim 9, wherein the optical system further comprises:
an objective lens that receives and redirects light emitted from the cell;
a mirror that reflects a first portion of the redirected light to the first linear
light ensor set and transmits a second portion of the redirected light.

13.  The system of claim 12, further comprising:
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a first tube lens that receives the first portion of light and cooperates with the

objective lens to form an image of the cell on the first linear light sensor set.

14, The system of claim 13, further comprising a second tube lens that
receives the second portion of light and cooperates with the objective lens to form an 1

of the cell on the second set of linear light sensors.

imaging.

16.  The system of claim 9, wherein each set of lingar light sensors
comprises at least two linear light sensors, and wherein for each sgt of linear light sensors,
images gathered by the individual linear light sensors in the set/are combined to form an
image with improved signal-to-noise characteristics as comypfared with an image gathered by a

single linear light sensor in the set.

17.  The system of claim 16, wherein the images are combined by digitally
combining pixel values from the respective images corresponding to substantially the same

respective locations on the cell.

18.  The system of clain 16, wherein the images are combined by time

delay integration.

19.  Asystem for fnerforming cytometry, the system comprising:
a scanning region that is illuminated by light including at least first and second
wavelength bands;
means fof transporting a cell through the scanning region such that the cell is
1lluminated;
a gét comprising at Jeast one linear light sensor; and
an optical system that selectively directs light emitted from the cell to two
portions ofthe linear light sensor set such that emitted light in a third wavelength band is
primarily directed to a first portion of the linear light sensor set, and emitted light in a fourth
wavetength band is primarily directed to a second portion of the linear light sensor set;

wherein the system repeatedly takes readings of light falling on the linear light

sensor set while the cell is transported through the scanning region.
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20.  The system of claim 19, wherein the set comprises at least two linear

light sensors.

21.  The system of claim 19, wherein the emitted light is emitted as a reghit

of fluorescence.

22.  The system of claim 19, further comprising a slit aperture proximate

the linear light sensor set, such that the system performs semi-confocal imagi

23.  The system of claim 19, wherein the set comprises 4t least two linear
light sensors, and wherein images gathered by the individual linear light sensors in the set are
combined to form an image with improved signal-to-noise charact

an image gathered by a single linear light sensor in the set.

24,  The system of claim 23, wherein thedmages are combined by digitally
combining pixel values from the respective images corrgéponding to substantially the same

respective locations on the cell.

25.  The system of claim 23, wherein the images are combined by time

delay integration.

26. A system for perférming cytometry, the system comprising:

a scanning region thayis illuminated by a light source;

a set comprising ayleast one linear light sensor; and

that focuses an image of a portion of the scanning region

onto the linear light sensor get;
wherein the system repeatedly takes readings of light falling on the linear light

sensor set while a ce)'is transported through the scanning region and illuminated by the light

source;

nd wherein the system is configurable such that during a first experiment, a

first image # created having a first number of pixels in a dimension corresponding to the

length ofthe linear light sensor set, and during a second experiment, a second image is

27.  The system of claim 26, wherein the set comprises at least two linear

light sensors.
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28.  The system of claim 26, wherein the number of pixels in the second

image is reduced by selecting fewer than all of the pixels from the linear light sensor set.

29,  The system of claim 26, wherein the number of pixels the second

image is reduced by binning some or all of the pixels from the linear light sensor set.

30.  The system of claim 26, wherein each reading of light fallipg on a
particular linear sensor results in a single numerical representation of the amoyat of light

falling on the particular sensor.

31. A system for producing an oblong illumination fjéld, the system
comprising:

a laser that produces a beam;

a cylindrical lens that receives the beam and cayées the beam to converge in
only a first axis;

an objective lens that is part of an infinity,Corrected optical system, the
objective lens receiving the beam after the cylindricalfens and converging the beam in a

second axis orthogonal to the first.

32.  The system of claim 31/ further comprising a wavelength-selective

mirror between the cylindrical lens and the/objective lens.

33.  The system of gfaim 31, wherein the objective lens is spaced from the

cylindrical lens by a distance less ffian the focal length of the cylindrical lens.

34.  The sygfem of claim 31, wherein the objective lens is spaced from the

cylindrical lens by a distanCe greater than the focal length of the cylindrical lens.

35.

as it leaves the objéctive lens.

he system of claim 31, wherein the beam is diverging in the first axis

36.

axis as it |€aves the objective lens.

The system of claim 31, wherein the beam is converging in the first

37. A method of performing cytometry, the method comprising:
illuminating, using a light source, an oblong field at a scanning region,
‘wherein illuminating the oblong field further includes concentrating, using a light shaping

element, light from the light source onto the oblong field;
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focusing, using an optical system, an image of a portion of the scanning region
onto a linear light sensor; and
repeatedly taking readings of light falling on the linear sensor while a cell is
transported through he scanning region and illuminated by the light source.

38.  The method of claim 37, further comprising passing the light fatling on
the linear light sensor through a slit aperture proximate the linear light sensor, such/that the

system performs semi-confocal imaging.

39. A method of perforning cytometry, the method comprising:

illuminating, using a light source, a scanning region;

focusing, using an optical system, an image of a portiof of the scanning region
onto at least two parallel linear light sensors;

repeatedly taking readings of light falling on the/Awo parallel light sensors

while a cell is transported through the scanning region and ifuminated by the light source.

40.  The method of claim 39, further éomprising combining images
gathered by the individual linear light sensors to fopr an image with improved signai-to-

noise characteristics as compared with an image gathered by a single linear light sensor.

41,  The method of claim40, wherein combining images further comprises
digitally combining pixel values from the respective images corresponding to substantially

the same respective locations on the g€ll.

42.  The methdd of claim 40, wherein combining images further comprises

combining images using timg’delay integration.

43.  THe method of claim 39, wherein the light source produces
illumination including light in at least first and second wavelength bands, and wherein the
method further cofiprises:

directing, using the optical system, light emitted from the cell in a third
wavelength/band primarily to one of the two parallel light sensors, and directing, using the
optical s¥stem, light emitted from the cell in a fourth wavelength band primarily to the other
of thg/two parallel linear light sensors.

44,  The method of claim 39, further comprising focusing, using the optical
system, an image of a portion of the scanning region onto at least two sets of parallel linear

light sensors, each set comprising at least two linear light sensors.
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What 1s claimed is:
1. A system for performing cytometry, the system compris-
ing:
a light source that 1lluminates a scanning region;
at least two parallel linear light sensors; and
an optical system that focuses an image of a portion of the
scanning region onto the at least two parallel linear light
SENSOrs;

wherein the system repeatedly takes readings of light fall-
ing on the linear sensors while a cell is transported
through the scanning region and illuminated by the light
source.

2. The system of claim 1, further comprising a slit aperture
proximate the linear sensors, such that the system performs
semi-confocal imaging.

3. The system of claim 1, wherein images gathered by the
individual linear light sensors are combined to form an image
with improved signal-to-noise characteristics as compared
with an image gathered by a single linear light sensor.

4. The system of claim 3, wherein the images are combined
by digitally combining pixel values from the respective
images corresponding to substantially the same respective
locations on the cell.

5. The system of claim 3, wherein the images are combined
by time delay integration.

6. The system of claim 1, further comprising a light shaping
element that concentrates light from the light source onto an
oblong field at the scanning region.

7. A system for performing cytometry, the system compris-
ing:

a scanning region that is illuminated by light including at

least first and second wavelength bands;

means for transporting a cell through the scanning region
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such that the cell is illuminated;

first and second sets of linear light sensors, each set com-
prising at least one linear light sensor; and

an optical system that selectively directs light emitted from
the cell to the two linear light sensor sets such that
emitted light in a third wavelength band is primarily
directed to the first linear light sensor set, and emitted
light in a fourth wavelength band is primarily directed to
the second linear light sensor set;

wherein the system repeatedly takes readings of light fall-
ing on the linear sensors while the cell i1s transported
through the scanning region.

8. The system of claim 7, wherein each linear light sensor

set comprises at least two linear light sensors.

9. The system of claim 7, wherein the emitted light is
emitted as a result of fluorescence.

10. The system of claim 7, wherein the optical system
further comprises:

an objective lens that receives and redirects light emitted
from the cell;

a mirror that reflects a first portion of the redirected light to
the first linear light sensor set and transmits a second
portion of the redirected light.

11. The system of claim 10, further comprising:

a first tube lens that receives the first portion of light and
cooperates with the objective lens to form an image of
the cell on the first linear light sensor set.

12. The system of claim 11, further comprising a second
tube lens that receives the second portion of light and coop-
erates with the objective lens to form an image of the cell on
the second set of linear light sensors.
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13. The system of claim 7, further comprising a slit aper-
ture proximate at least one of the sets of linear light sensors,
such that the system performs semi-confocal imaging.
14. The system of claim 7, wherein each set of linear light
sensors comprises at least two linear light sensors, and
wherein for each set of linear light sensors, images gathered
by the individual linear light sensors in the set are combined
to form an image with improved signal-to-noise characteris-
tics as compared with an image gathered by a single linear
light sensor in the set.
15. The system of claim 14, wherein the images are com-
bined by digitally combining pixel values from the respective
images corresponding to substantially the same respective
locations on the cell.
16. The system of claim 14, wherein the images are com-
bined by time delay integration.
17. A system for performing cytometry, the system com-
prising:
a scanning region that is illuminated by a light source;
a set comprising at least two linear light sensors; and
an optical system that focuses an image of a portion of the
scanning region onto the linear light sensor set;

wherein the system repeatedly takes readings of light fall-
ing on the linear light sensor set while a cell is trans-
ported through the scanning region and illuminated by
the light source;

and wherein the system is configurable such that during a

first experiment, a first image is created having a first
number of pixels in a dimension corresponding to the
length of the linear light sensor set, and during a second
experiment, a second image is created having a second
number of pixels in the dimension corresponding the
length ofthe linear light sensor set, the second number of
pixels being fewer than the first.
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18. The system of claim 17, wherein the system is config-
ured such that the number of pixels in the second image is
reduced by selecting fewer than all of the pixels from the
linear light sensor set.

19. The system of claim 17, wherein the system is config-
ured such that the number of pixels the second image is
reduced by binning some or all of the pixels from the linear
light sensor set.

20. The system of claim 17, wherein the system is config-
ured such that each reading of light falling on a particular
linear sensor results in a single numerical representation of
the amount of light falling on the particular sensor.

21. A method of performing cytometry, the method com-
prising:

illuminating, using a light source, a scanning region;

focusing, using an optical system, an image of a portion of

the scanning region onto at least two parallel linear light
Sensors;
repeatedly taking readings of light falling on the two par-
allel light sensors while a cell is transported through the
scanning region and illuminated by the light source.
22.The method of claim 21, further comprising combining
images gathered by the individual linear light sensors to form
an image with improved signal-to-noise characteristics as
compared with an image gathered by a single linear light
Sensor.

23. The method of claim 22, wherein combining images
further comprises digitally combining pixel values from the
respective images corresponding to substantially the same
respective locations on the cell.

24. The method of claim 22, wherein combining images
further comprises combining images using time delay inte-
gration.
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25. The method of claim 21, wherein the light source
produces illumination including light in at least first and
second wavelength bands, and wherein the method further
comprises:

directing, using the optical system, light emitted from the

cell in a third wavelength band primarily to one of the
two parallel light sensors, and directing, using the opti-
cal system, light emitted from the cell i a fourth wave-
length band primarily to the other of the two parallel
linear light sensors.

26. The method of claim 21, further comprising focusing,
using the optical system, an image of a portion of the scanning
region onto at least two sets of parallel linear light sensors,
each set comprising at least two linear light sensors.

22



