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Table 1. General specifications of Canon CX2-70*
400 mmx400 mm (Max)

Fluorescent screen size

Picture size 64 mmx64 mm

Film used 70 mm size roll film
Dimensions 288 mmx266 mmx204 mm
Weight Approx. 6.7 kg
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Fig. 2. Drawing of the investigated lens data of Canon CX2-
70.
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Table 2. Input lens data of CX2-70 on Sigma 2000

EFL = 121.978 OBJECT DISTANCE = 763,
WAVELENGTHS [nm]  545.00 550.00 540.00

#SURF RAD  THICK INDEX1 CLRRAD GLASS
1S 103110 0.000 1.000000 43.000
2S 383640 12400 1.661604 43.000 H-BACEDS5
3S 71750 0.619 1.000000 40.000
4S 705200 14870 1.673500 40.000 H-BAF10
5S 996500 2311 1.000000 39.000
6S 42470 5780 1570559 39.000 H-FL6
7S Plane  20.000 1.000000 12.555
8S 43600 11495 1.000000 38.000
9S 82350 8310 1.704604  39.000 H-FD15
10S -74665 24610 1696692 38500 H-LACI13
11 S -1481.000 3983 1.000000 37.500
12S -101.820 11.790 1.673500 37500 H-BAF10
13 S 282100 0646 1.000000 36.250
14 S -360570 11.780 1.673500 36.250 H-BAF10
15S Plane  108.895 1.000000 68.457
Defocus = 0.10000 mm
T AXIS
- T ¥= 0.00000mn -3 0.250
¥=100.00000mn 3
- T ¥= 0.00000mm ] 0.250
w&ﬂm/ :
- T ¥=  0.0000 ] 0.250
Y= ~84000nn 5

Fig. 3. Diagram of finite ray aberrations of Canon CX2-70.

Back focus = 108.895 Defocus = 0.10000 mm
Mean:— Max. fregq. = 20.000

¥= 0.00000nn
¥=200.00000nn

X= 0.00000nm . S
¥=282.84000nn i

Fig. 4. MTF characteristics of Canon CX2-70.
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Fig. 5. Astigmatism and distortion of Canon CX2-70.
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Fig. 6. Spot diagrams of Canon CX2-70.
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. 7. Spectrum of Gd,O,S:Tb (quoted from reference 8).
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Table 3. Lens data of the new design on Sigma 2000

EFL = 153.771 OBJECT DISTANCE = 860,
WAVELENGTHS [nm] 545.00 550.00 540.00

#SURF RADIUS THICK INDEX1 CLR RAD GLASS

1S 150159 0.000 1.000000 67.132
2S Plane  24.000 1.610009 64.376 H-BACD2
3S 79778 0500 1.000000 52.321
4S 143845 25000 1622933 43.775 H-BACD16
5S -244.872 12.000 1.000000 42.190
6S 70740 4260 1723276 36.084 H-FD1
7S Plane  27.000 1.000000 33.033
8S 82782 0000 1.000000 32.408
9S -167.291 16.000 1.622933 31.018 H-BACD16
10S 205854 33104 1.000000 34.599
1S Plane  15.000 1.610009 34.676 H-BACD2
12S -48.045 19.000 1.000000 34.719
13 S -109.044 5.000 1.677795 39.499 H-FD5
14S Pane 58.287 1.000000 64.690
Defocus = 0.00000 mm
T AXIS
- T ¥= 0.00000nm -3 0.250
¥=100.00000mm S =
- T ¥= 0.00000mm -5 0.250
- ¥=200.00000nn . .
N vezomooooom | [
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Fig. 8. Diagram of finite ray aberrations of the new design of
Table 3.
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Fig. 9. MTF characteristics of the new design of Table 3.
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Fig. 10. Astigmatism and distortion of the new design of
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Fig. 11. Spot diagrams of the new design of Table 3.
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Fig. 12. Ray tracing draw showed the vignetting-free in the
new design of Table 3.

Notes 1. 22 Black-anodizing
2. ZE AR chamfer £ Rounding M2l 2(=0.5~1.0)

Article |
scale | [unit [ Oty | Draving
Design Alee
Check JS.Chae
Approval T thae

Drawing NO

Fig. 13. Drawing of the barrel structure of the new design of
Table 3.
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Fig. 14. Configuration of the 545 nm imaging optical system
manufactured by the new design of Table 3.
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Fig. 15. One example of image photographed by the 545 nm
imaging optical system of Fig. 14.
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Development of the Imaging Optical System for
the 545 nm Fluorescent Plate of X-ray
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Purpose: To develop an imaging optica system for the 545 nm fluorescent plate of X-ray. Methods. We
designed and manufactured a new imaging optical system for the 545 nm fluorescent plate of X-ray by Sigma
2000 program after deciding the design comparison standards referred to Canon CX2-70 model. Results: The
characteristics of the new imaging optical system for the 545 nm fluorescent plate of X-ray have the
magnification of —0.225x, the image field size of 90 mmx90 mm, and the 0.033 mm resolution line width at the
30% MTF value criterion. These mean that the new model has a capability of deciphering for the more large
screen and the resolution of deciphering is superior to that of Canon CX2-70 model. Also the image side NA
(-0.196) of the new model is about ./2 times than that (-0.139) of CX2-70 and the object side NA (0.044) of
the new model is about 2 times than that (0.022) of CX2-70. These mean that the sensitivity of the film in the
new design model is able to be increased to about 4 times and there is the possibility of reducing the bombed
time of X-ray to 1/4 times. Conclusions. We could design and manufacture the imaging optical system for the
545 nm fluorescent plate of X-ray having the possibility of reducing the bombed time of X-ray to 1/4 times in
comparision to Canon CX2-70 model, the characteristics of which have the image field size of 90 mmx90 mm

and the MTF of 30% or more at 15 linesfmm criterion.

Key words: 545 nm, X-ray, imaging optical system, NA, resolution
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