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A simple reflective light pipe, formed from a cylindrical
tube with an external reflective coating and a small
central aperture, can be a highly efficient optical element
for collecting light from molecular scattering processes
along the path of a laser beam.  When the laser beam is co-
linear with the axis of the light pipe, scattered light from
any location along the interaction region (near the pipe
axis) re-images repeatedly to another location along the
axis of the pipe.  This semi-imaging property of the light
pipe permits a large fraction of the total scattered light to
re-image along the entire length of the interaction region.
If one observes through the small central aperture,
scattered light from the single segment of the laser beam
in view appears to come from all the locations along the
interaction length, as well as from the single segment.  In
this manner, one can have the advantage of collecting
scattered light from a small segment (and thus onto a
small detector), while observing an effective interaction
length that is many times longer than the segment.
Measurements from practical light pipes confirm effective
gains of about 10X with light pipes a few centimeters long
(Effective gain is defined as the ratio of light collected with
the light pipe divided by the light collected from a direct
image of the beam using the collection optics).
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SURSHUWLHV�RI�WKH�VLOLFD�VXEVWUDWH��VXUIDFH�URXJKQHVV�RU�DEVRUSWLRQ��RU�WR
FRDWLQJ�YDULDWLRQV�WKDW�UHVXOW�IURP�FRDWLQJ�WKH�F\OLQGULFDO�VXEVWUDWHV�

$V�SUHGLFWHG��ZH�REVHUYHG�WKDW�WKH�HIIHFWLYH�JDLQ�RI�WKH�OLJKW�SLSH�LV�D�VWURQJ
IXQFWLRQ�RI�WKH�HIIHFWLYH�UHIOHFWLYLW\�RI�WKH�FRDWLQJ���%HWWHU�FRDWLQJV�UHVXOWHG�LQ
VLJQLILFDQW�LPSURYHPHQWV�LQ�JDLQ��JDLQV�RI����RU�PRUH�KDYH�EHHQ�PHDVXUHG
ZLWK�PXOWL�OD\HU��GLHOHFWULF�FRDWLQJV��DW�D�VLQJOH�ZDYHOHQJWK�

)DFWRUV�WKDW�UHGXFH�WKH�HIIHFWLYH�JDLQ�DUH�WKH�DOLJQPHQW�RI�WKH�ODVHU�EHDP�LQ
WKH�OLJKW�SLSH��WKH�GLYHUJHQFH�RI�WKH�*DXVVLDQ�ODVHU�EHDP�DORQJ�WKH�WXEH
OHQJWK�DQG�LPSHUIHFWLRQV�LQ�IDEULFDWLRQ���0LVDOLJQPHQW�RI�WKH�ODVHU�EHDP
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