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Changes of output light’s angles
with pentaprism rotation
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Abstract; In order to analyse and correct the measurement errors of a large flat mirror’s surface profile by u-
sing a scanning pentaprism, the changes of the output light’s angles with the pentaprism rotation are analysed
and calculated accurately. First, a suitable coordinate system is built and the signs of angles are fixed. Then,
the input light vector is calculated from the input light’s yaw angle and pitch angle. The function matrix of the
pentaprism and the coordinate transformation matrix are introduced. The whole process of the pentaprism rota-
tion is analysed in detail and the output light vector is calculated on the basis of above. Then the output light's
yaw angle and pitch angle are calculated. The output light's yaw angle and pitch angle without pentaprism ro-

tation are calculated. Last, the changes of the output light’s yaw angle and pitch angle are calculated. The sit-
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uation is analysed specially when the input light is perpendicular incident into the pentaprism. The actual cal-

culation and experiment are carried out and some disciplinarians of the changes of the output light’s angles are

summarized. The calculation data are compared with the experiment data, and the largest deviation is 1” which

is within the range of experiment accuracy, indicating that the calculation method is right.

Key words: flat mirror measurement ; pentaprism ; rotation ; change of angle
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Fig. 1 Coordinate system of pentaprism
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Tab.1 Changes of output light’s angles when pentaprism rotates around x axis( from calculation)

(07,0") (30',0") (0, 60") (30',60") (30", -60")  (-30",60")
Ik (0”,1'0") (0”,59") (=17, 10") (-1",59") (17,59") (-1",1'1")
2/ (07,2'0") (07,1'59") (-2"20")  (-2",1'59") (2",1'59") (-2",2'1")
5/ (07,5'0") (07,4'57") (-5",5'0")  (-5",4'57") (5",4'57") (-5",5'3")
-5 (07, -5'0") (0", -4'57") (5", - (5", -4'57")  (-5",-4'57") (5", -5'3")
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Tab.2 Changes of output light’s angles when pentaprism rotates around y axis( from calculation)

(07,0") (30",0") (0, 60") (30',60") (30", -60")  (-30",60")
K (07,1'0") (07,1'1") (17,1'0") (17,1'1") (-1",1'1") (17,59")
2/ (07,2'0") (07,2'1") (27,2'0") (27,2'1") (-2"2'1") (27,1'59")
5’ (07,5'0") (07,5'3") (6",5'0") (6",5'3") (-5",5'3") (6",4'57")
-5 (07, =5'0") (07,-5'3")  (-5",-5'0") (-5",-5'3")  (6",-5'3") (-5",-4'57")
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Tab.3 Changes of output light's angles when pentaprism rotates around x axis( from experiment)

(O’O”,O’O”) (30!0//,070//) (Ololr’ 60/0!/) ( 30!0"’60!0!/) (30!0!/’ _ 60/0//) ( _ 30,0”,60,0”)

1!0!/ (O!I,llou) (011’5977) ( _ 1//, 1/0/!) ( _211,5971) (]”,58”) ( _2//,172//)
2/0// (0!/,2/0//) (0//,1/59//) ( _3//,210//) ( _2//’1/59//) (2//’1/59//) ( _2//’2/0//)
5!0!/ (0/1,5/0!1) (111,4/57/!) ( _517’5/117) ( —5",4’58") (4”,4’56”) ( _5!/,57371)

_5/0// (1!/’ _5/0/!) (O”, _4/5611) (5//’ _5/0/!) (5//’ _4/57/!) ( _5!/, _4/5871) (6”, _5/4/!)
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Tab.4 Changes of output light’s angles when pentaprism rotates around y axis( from experiment )

(0'0",0'0") (30°0",0'0")  (0'0”, 60'0")  (30°0",60'0") (300", —-60'0") ( -30'0",600")
10" (07,1'1") (07,1'1") (17,1'0") (2",12") (-2",1'1") (17,1'0")
2'0" (07,2'0") (07,2'1") (37,2'0") (27,2'1") (-2",22") (37,1'58")
50" (-17,5'0") (0",5'2") (6",5'1") (7",5'4") (-5",5'3") (7",4'56")
~5'0" (0", =5'0") (1",-53")  (-6",-5'0") (-5",-5'3")  (7",-52") (-5",-4'56")
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Tab.5 Changes of output light's angles when pentaprism rotates around z axis( from experiment)

(0'0",00") (300",0'0") (0’0", 60'0") (300",60'0")  (30'0", -60°0") ( —30'0",60'0")
1'0" (0",0M) (0",0") (0",0M) (0",1") (0",0") (0", -1")
2'0" (0",0M) (0",0M) (0",0M) (0",0") (0",1") (-1",0")
5'0" (0",1") (0",0") (-1",0") (0", -1") (-1",1") (17,0")
-5'0" (0",0M) (-1",0") (0",1") (17,0M) (17,0M) (1",1")
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