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Modulation Transfer Function of the Very Small
Focal Spot of X-ray Tube for Macroradiography
(Studies on enlargement radiography 38 Report)
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Modulation Transfer Function (MTF) of the very small focal spot of X-ray tube for macroradiog-
raphy and that of intensifying screen-film system were discussed.

As the ratio of macroradiography becomes higher, M'TF of the focal spot decreases, at the same time
that of screen-film system increases. MTF of macroradiographic system is considered to be the compo-
sition of that of focal spot and that of screen-film system. From two MTFs ‘obtained by macroradio-
graphy in different magnification ratio, 2 and 4 (Fig.1), MTF of the focal spot (Fig. 2)and that of screen-
film system (Fig.3) were counted respectively. Line Spread Function (LSF) of the focal spot (Fig. 4)
and that of screen-film system (Fig. 5)were also calculated fiom their MTFs by means of Fourier inverse
theorem. Optimal magnification ratio of macroradiography of this system was thus obtained to be from
3.9 to 4.6. MTF and LSF of macroradiography (Fig. 6 and 7) in 3.9 times magnification were calcula-
ted.
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Fig. 1 Modulation Transfer Functions (MTF)
of macroradiographic systems in 2 and 4 tim-
es magnification, conducted by means of the X-
ray tube having very small focal spot.

B RO L AR Y ABIRLE, HA R
T4 L AO=on L AR VAR TS bR
5. WEHKE 74 v 23 ERTHCOAALDT,
LTI — T A L AFRE LT—0D LV AR
v AR HER ot BARUREH—7 1 1 A
DVARVARKEYF () RS (v) &L, #
RO FEDBRDO v ARV AR % O (v) RO
L) 95, WEESAHEEMY 2, #HEH7
AL A[EE bE L, ZEREER Yy 27 A A LT
Bufigo v AR v AR

Ip(v) = O(a+b u)-F(%_y).smm

1)
ik, v&%ﬁ*ﬁf?hﬁ
a
L) =00) « F(—¢- = p).&(z¢3_p)
2)

591

Lich, BFERO VARV AR () ik

1) = r(aiby)-SQ;;Ew) 3)

e .
kG Ric s ay, by Ot ag, by TR
FD VARV AR L) RO L) ETh &

b,
L) = ﬂ\%+gmy) S“?TFE“”)
1)
ROt
bz 1 - i a e — ;
wr=F ) Sl )
5)
wich . ARRUB)R LD 8¢ RO FxEETHL
i

. b
?(%Lm Pkl

a a

() E;mg'afa*ﬂ
6)
RO

b \ : b.

'(gﬁ;”ﬂg&ﬁﬁﬁ n”)
y a

Iy (Eﬁ; v JI Elf(ua'f:bz . Fra: 4_1]:; v )

7
Eieh, FRU St olrfEons. 6)3NKOT)
XL AT Lo TF (0) RO S:«(O) a3k,
FRET I EAROHER—7 A L an v A A
VABEOELRS.

Fig. 2 @ EDEE X DR iifio LAH VA
BBCRR Lic. BRI s LAfEFLTWS
Z & avbhote. Fig 3 iwhig#—7 1 a0 v
ARy ABBOR R L. AENEERIC X B 15K

1.OFk,
0.3[ \
08

- \F W)

% oaf \
ot} \

1 L L
6 8 i0

o}
4] 2 4

Spatial Frequency  (cycles/mm)

Fig, 2 MTF of the very small focalspot to fhe
X-ray tube for macroradiography.
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Fig. 3 MTF of the intensifying screen-film syst-
em. Solid curve shows calculated MTF and
dotted curve shows MTF obtained experimen-
taly. (Two curves are coincided expect low
region of MTF.)
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Fig. 4 Line Spread Function (LSF) of the focal
spot of the X-ray tube.
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Fig. 5 LSF of the intensifying screen-film.
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Fig. 6 Calculated MTF of macroradiogrophic
system in 3.9 times magnification. F (»/1.3):
MTF of the focal spot, Sf(»/3.9): MTF of
the screen-film, I (»): MTF of the? macroradi-
ographic system,
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Fig. 7 Calculated LSF of macroradiographic
system in 3.9 times magnification.
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