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Optimal Magnificaticn Ratio for Direct Macroradiography
Studied with Modulation Transfer Function (MTF).
Studies on Enlargement Radiography, 37. Report.

by

Yoshio Ayakawa and Sadayuki Sakuma
Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji Takahashi)

and
Yutaka Okumura

Laboratory of Experimental Radiology, Research Institute, Aichi Canter Center, Nagoya
(Chief: Dr, Takashi Kitabatake)

Optimal magnification ratio for direct macroradiography using two X-1 ay tubes with a very fine focal
spot and that with a 0.3 mm one were investigated by estimation of its MTF.

Macroradiography in 1, 2, 3, 4, 5, 6, 8, 10 and 20 times magnification taken by means of X-ray tube
having a very fine focal spot were conducted with the exposing factors of 110 kVp, 0.6 mA, 0.15 sec. and
100 cm of FFD. Simularly, macroradiography in 1, 2, 4 and 10 times magnification taken by the 0.3
mm focal spot X-ray tube were also made with the exposing factors of 80 kVp, 10 m A, 0.0167 sec. and the
same FFD. Kyokko FS fine grain intensifying screen and Fuji KX medical X-ray film were used.
As the test object, the lead line test pattern, in thickness of 50 p of Optiker Funk (Nr. 5863 or Nr. 5769,
0.5-10.1 Ip/mm), was used. The films were exposed so as to be from 1 to 2 in density. The density
curve of the film was scanned with microphotometer of Narurai type 250 having a 50 u scanning spot
(Fig. 1).

(1) MTF of macroradiograms taken by a very fine focel spot tube

The MTF curves 1evealed that the image quality became distinct according to the increase of enlar-
gement ratio up to 4 times (Fig. 2), but the MTF curves of macroradiograms in 5, 6, 8, 10 and 20 times
magnification in order less distinct in the image quality in its higher spatical frequency region (Fig.3).
This indicated the optimum enlargement ratio to be 4 times when using the very fine focal spot.

(2) MTF of macroradiograms taken by a 0.3 mm focal spot tube
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The MTF curves revealed that the image quality was best in a normal radiogram, and the image qu-

ality decreased when the enlargement ratio became higher than 2 times (Fig. 4).

& B
BT R & Txd, BADKRLE25~50u
O NS EEBEAFERY?  (CUTFHUNERER
LURED) 1T X HIEHE 4 fEIERHREY - LD
KX 0.3 po /NS EIEREERR (BUFNVER
R LIEED) 1 X ATEEE 2 fHIN KRR LA
Kt hTwd . RELs o2 >oEaER
A, EEfFhhT WAk REEE I AR HE
EThHnEN, Xb URLEIERIEKELDS
ETMEFRIFICHBNERNT, ZD2D
DERRC T« DILKRROILKHFE 2T, FE
PE{EIE D —A & LT v AR Y AR o#MEs%
HMALTEEELETS.
A R R U R
ERC A Uic X R R R E B,

A & — 0.5mmAl) FotEFil KXO-1281, /)
HEEEES R (EEoRvE 0.3m, 7 A
2 — 0.5mmAl) TH%A. 7 4 A A 3Fuji medical
KX, it @it FS T4 4. test piece(3Optiker
Funk #Bop o T, Pb #1C 504 ED FHB %
Fe LT\ % . Fo Nr.5769, Nr.5863, line pairs/
mm 0.5~10.1%f\#-. F FD#% 100ci—iE &
L, BE—7 A+ € — AR LTIER
R Enic. BYEEIBMNERERTII2KE
JE# 110kVp, /NMESEERTIX80kVp L —JEIC
L, mAsizf « OIEKERICHE U CBIEERER b5
SR O BRI HIRE LB BRI FA L.
ShkR i fUNE SRR VTR, 15, 2165,
315, 4f%, 51% 6f%, 8f% 10f%, 20f5TH
5. NMEAEERCELV T, 1S, 2 15, 465 1065
ThHb. LI 7 A4 4 sk Elema-Schonander
B BRI E A LT, BSGER A E 1T
.

FEELT A b Y- A% LI 4 AR TR
AT\, 7 4 /2 microphotomer (Narumif:
B4 2508)) W), scanning spot DR & 50u

(#VEHIA) % 300y, scanning spot ¢ speed %

Fig. 1 Density curve of the fourfold macroradi-
ogram taken by a very fine focal spot tube
(upper)and that taken by a 0.3mm focal spot
tube (lower).
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Fig. 2 Modulation transfer function (MTF) of

the macroradiogram taken by a very fine
focal spot tube.
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Fig. 3 MTF of the macroradiogram taken by
a very fine focal spot tube.
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Fig. 4 MTF of the macroradiogram taken by a
0.3mm focal spot tube.
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