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ABSTRACT

X-ray spectra were calculated by the BFGS quasi-Newton method so that the differences between the measured

transmission data and the calculated data were approached to zero. The calculated spectra were validated by the differences

between the percentage depth dose (%dd) calculated using the Monte Carlo simulation and the measured %dd. The calculated

%dd was in agreement with the measured %dd in various situations and the accuracy of spectra computation by numerical

analysis was confirmed.

Key words : High-energy X-ray spectra, Transmission, BEGS quasi-Newton method, Percentage depth dose

INTRODUCTION

The intensity of X-ray emitted from the radiation
equipment has been routinely measured in an external
radiotherapy field. It is necessary to adjust the output
of the equipment when it shifts from the standard state
due to long-term use. At present, the spectral quality of
X-rays is estimated by comparing the value of the
percentage depth dose (%dd) with the published data,
such as that obtained from the Hospital Physicist’s
Association”. This method is adopted because it is
very difficult to measure the X-ray spectrum emitted
from clinical equipment by directly using a measuring
device™”

In Europe and the United States, the calculation of
X-ray spectra by numerical analysis using transmission
data has been investigated for many years. Huang et
al”” . have developed an iterative least-square method
using transmission data. Many other scientists then
went on to develop various excellent methods: the
Laplace transform methodS), direct resolution of the

11

matrix system using spectral algebra’'", the iterative

12.13) 14-18)

perturbation method ™, and so on” . Recently, the

Monte Carlo simulation method was developed at a
fast pace due to the use of high-spec computers, and
the X-ray spectra were obtained on the basis of
physical phenomena by the statistical techniquelg'zn
The spectra determined by the Monte Carlo method
are inputted to XiO Version 4.3.1 (Elekta Co., USA)
of the Radiation Treatment Planning System (RTPS)
as the initial spectra for beam modeling.

In a previous study”, the calculation method of a 10
MV X-ray spectrum using the BFGS (Broyden,
Fletcher, Goldfarb, and Shanno) quasi-Newton
method” was reported. The BFGS quasi-Newton
method is one of the general nonlinear optimization
methods. The emitted X-ray spectrum is affected by
the tray or the physical wedge filter installed in the
exposure field. The spectra are also influenced by the
field size or the distance from the central axis of the
X-rays. The calculation of spectra with the wedge filter
was confirmed in this research whether or not the
spectra with filter were obtained by numerical analysis
such as the calculation in condition without filter.

The %dd calculated by the Monte Carlo simulation
(EGS5: Electron Gamma Shower Code Version 5°)

*Corresponding author. Department of Radiological Technology, Gifu University of Medical Sciences,

795- 1 Nagamine, Ichihiraga, Seki, Gifu, 501-3892, Japan.
E-mail address: tshimozato@u-gifu-ms.ac.jp (T. Shimozato).
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using the primary radiation spectra obtained from the
BFGS quasi-Newton method was compared with the
measured %dd. In addition, the changes in the %dd by
the field size were also confirmed by means of the
%dd calculated by the Monte Carlo method when the
obtained spectra were radiated as primary radiation

without wedge filter.

METHOD

Measurement of transmission

We describe the method for measuring the
transmission through aluminum (A1070, purity >
99.7%) of X-rays emitted from radiation equipment.
X-ray beams of 6 MV and 10 MV radiated from Clinac
600C and 2100C medical linear accelerators (Varian
Medical Systems, Palo Alto, CA, USA), respectively,
are measured. The field size is 3 X 3 cm” at an isocenter
(a distance of 100 cm from the focus and the center of
gantry rotation). The transmission data through
aluminum of high-energy X-ray beams are measured
by using a 0.6 cm’ farmer-type ionization chamber
(N30001, PTW-Freiburg, Germany) with the
experimental setup shown in Fig. 1. Fig. 1 (a) shows
the experimental setup without the physical wedge
filter, while Fig. 1 (b) shows the setup with the

physical wedge filter in order to investigate how the

l Source
|

‘ Secondary

-:- Collimator Jaws -

Wedge Filter

120 cm

Absorber

190 cm

l l Lead Collimator l H l

i Chamber -

(@) )

Fig. 1 Experimental geometry for the transmission
measurement

wedge filter affects the spectrum. The 15° and 30°
wedge filters are made of stainless steel, while the 45°
wedge filter is made of lead. The field size and the
distance between the source and the chamber are
determined as just enough to include the chamber with
a build-up cap made from aluminum. The exposure
dose is 500 monitor units (MU) with a dose rate of
400 MU min™ for the transmission measurement of
respective aluminum thicknesses. The absorber is
selected such that the energy corresponding to the
minimum value of the linear attenuation coefficients
for the absorber is greater than the maximum spectral

9
energy .

Calculation of X-ray fluence using numerical
analysis

The general transmission formula for obtaining the
spectrum from the transmission data is represented as

follows:

T = Sexp [—”;E) : t] FE) -AE (1)
where T, is the transmission data at an aluminum
thickness of r; F (Ej) , the fraction of the signal, which
is of the unattenuated beam by the absorber
(aluminum), produced by photons with an energy bin
size JE; p, the density of the aluminum; u, the
linear attenuation coefficient from the open software
XCOM Version 3.1°*".  The maximum energy (E,..)
is obtained from an exponential approximation™
obtained from the data provided by Jordan et al.” . The
value of the initial minimum energy (E,,) is inputted
as 0.1 MeV. Each T; is normalized by multiplying by
100 and dividing by T, (T,; the reading for a zero-
thickness filter). These values are smoothed by a
spline function.

F(E) is obtained such that the sum of the squares of
the differences between T.,. (calculated from Equation
(1)) and the measured transmission T,,,, is minimal.

The equation is given as follows:

n

FF) =3 AT T * (2)

i=1
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where f(F) is called the objective function and n is the
fractional number by a spline function.

The BFGS quasi-Newton method™” is applied in
order to make f(F) approach zero. This is a method of
updating and computing an approximate Hessian
matrix B, when the Hessian matrix H, of f(Fk> is not a
positive definite symmetric matrix. Vf(F,) indicates
the gradient vector. By,; is shown by the Taylor
expansion of V£(F) as follows:

B.. * 5. = v (called the secant condition)  (3)
with s,=F,,—F, and y,=Vf(F,,) —Vf(F,).
Subsequently, the searching direction d, is determined
as follows:

B, - d, =~ Vf(F) . (4)

The Armijo condition is selected to determine the
step size a . Fy,, is obtained from d, and ¢, as follows:

Fu=F +a d. (5)
The value of f' (F,,) is evaluated by substituting F,,.

B, is updated by following the BFGS update formula.

5. = B (Bes)” |y ©)

T T
s B;s, S Vi

The F(E) values are calculated by using the versatile
numerical analysis software MATLAB Version 7.0.1
(The MathWorks Inc., USA). The fractions of all the
energy bins in the initial spectrum are set at 1.0 for the
iterative calculation method ((F(E;) =1.0).

The photon fluence @ (E) is calculated from the
operation of the energy bins, the mass absorption
coefficients for air, and the obtained F(E) using the

equation given by Hinson and Blourlan'”.

Validation of the spectrum by means of %dd

We investigate whether or not the %dd calculated
by the Monte Carlo simulation with the primary
radiation spectra obtained from the BFGS quasi-
Newton method corresponds to the measured %dd.

First, the measurement of %dd on the central axis of
the X-ray beam is performed in water. The ionization
chamber is horizontally fixed and scanned in a three-
dimensional water phantom RFA300 (Scanditronix
Wellhofer, AB, Sweden). The chamber has an
jonization capacity of 0.125 cm’ (TN31010, PTW-

Freiburg, Germany) . The %dd is measured under the
standard geometric conditions, as shown by Khan".
The field sizes are 5% 5 cm’, 10 X 10 cm’, 15X 15 cm’,
20 X 20 ¢cm’, and 30 X 30 cm” at an isocenter without
the wedge filter. The %dd with a wedge filter is
measured only at a field size of 10 10 cm”.

Second, the calculation of the %dd on the central
axis of the X-ray beam is performed by the Monte
Carlo simulation code (EGS5”') under the same
geometric conditions as that of the %dd measurement,
with and without the physical wedge filter. The %dd is
calculated using the primary X-ray spectra obtained
from the BFGS quasi-Newton method. The field sizes
without filter at an isocenter are 5 X 5 cm’, 10 X 10
cm’, 15% 15 em®, 20 X 20 em’, and 30 X 30 cm”, while
the field size with the filter is 10 X 10 cm”. Though the
spectrum distribution changes a little at the off-central
axis of X-ray beam, the calculation is performed by
assuming that the X-ray beams with the same
distribution are radiated isotropically. The values of
the calculation parameters with EGS5 simulation are
as follows: the number of particles is more than 1 X
10°, the statistical error is less than 0.5%, the photon
cut-off energy (PCUT) is 10 keV and the electron cut-
off energy with rest mass energy (ECUT) is 561 keV.
The scale of the voxel size of the calculation for %dd
is 1.0 X 1.0 X 0.1 cm’. The calculation in the depth
direction is performed up to a depth of 30 cm in the

water phantom.

RESULTS AND DISCUSSION

Transmission data through aluminum

The results of the measurements of transmission
through aluminum with and without the physical
wedge filter are shown in Table 1. These are the
averages of five times of the measurements and
corrected for temperature and pressure. These average
data are smoothed by the spline function. The
transmission data are measured using aluminum
having a thickness ranging from 0 to 113 g cm™.
Despite the insertion of the physical wedge filter, the
changes in the gradient of the transmission curves

were negligible. Therefore, it was impossible to
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Table 1 Comparison of aluminum transmission for respective wedge angles for 6 MV and 10 MV X-ray beams.

6 MV 10 MV

Thickness of Without With With With Without With With With
B filter  wedge 15° wedge 30° wedge 45° filter  wedge 15° wedge 30° wedge 45°

Alleem’) ™o %) %D )%
0.00 100.00 100.00 100.00 100.00 100.00  100.00 100.00  100.00
10.23 64.09 64.60 65.00 65.30 70.76 71.26 71.66 71.56
20.45 41.79 42.43 4291 43.23 50.63 51.30 51.76 51.67
29.54 28.72 29.28 29.80 30.05 37.74 38.42 38.87 38.73
39.77 19.07 19.59 20.00 20.14 27.38 28.01 28.43 28.20
50.00 12.87 13.25 13.59 13.67 20.01 20.61 20.94 20.73
60.22 8.71 9.01 9.26 9.30 14.70 15.20 15.45 15.26
70.45 5.93 6.16 6.36 6.35 10.83 11.24 11.43 11.24
79.54 4.28 4.42 4.61 4.56 8.33 8.68 8.81 8.64
89.77 2.94 3.10 3.17 3.14 6.16 6.44 6.58 6.42
99.99 2.03 2.14 2.20 2.17 4.60 4.84 4.92 4.78
110.22 1.42 1.50 1.52 1.51 3.43 3.62 3.70 3.58

evaluate the changes in the shift of the distribution due
to the beam hardening effects by only the transmission

data.

X-ray spectra calculated using numerical
analysis

The 6 MV and 10 MV X-ray spectra calculated
using the BFGS quasi-Newton method are shown in
Fig. 2; these values are normalized against the
maximum fluence. The spectra were obtained by
automatically modifying the parameters such as the
minimum energy E,,, the iteration number for
convergence, the line search method, the step size, and
the energy bin size. The numerical computation was
performed by revising the parameters until the
differences between the measured and the transmission
data calculated from Equation (1) were less than
*+ 1% without the filter and less than * 2% with the

filter. The spectra passing through the physical wedge

Relative photon fluence @

Relative photon fluence @

(a)

— Without filter

— With wedge 15°
With wedge 30°

— With wedge 45°

3
Energy (MeV)

(b)

— Without filter
— With wedge 15°
— With wedge 30°
— With wedge 45°

4 5 6 7 8 9 10 11
Energy (MeV)
Fig. 2 The spectra calculated by the BFGS
quasi-Newton method
(@) 6 MV X-ray, (b) 10 MV X-ray

Table 2 Mean (M) and standard deviations (SD) of difference between measured and recalculated values
from Equation (1) for 6 MV and 10 MV X-ray beams. The values of the minimum 7(F) (minF) and
the number of iterations (lter) were obtained from Equation (2).

6 MV 10 MV
Wedge Without With With With Without With With With
angle filter wedge 15° wedge 30° wedge 45° filter wedge 15° wedge 30° wedge 45°
M (%) -0.190 -0.232 -0.034 0.148 -0.005 -0.020 -0.014 0.005
SD (%) 0.33 0.466 0.498 0.324 0.166 0.169 0.109 0.17
Iter 20 20 28 20 21 36 22
min F 0.004 0.021 0.006 0.011 0.008 0.002 0.001 0.003
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Table 3 Minimum energy (MIN), modal energy (MOD), mean energy (MEAN), and maximum energy
(MAX) calculated from 6 MV and 10 MV X-ray spectra obtained by the BFGS quasi-Newton

method.
6 MV 10 MV

Wed Without With With With Without With With With

¢ lge filter wedge 15° wedge 30° wedge 45° filter wedge 15° wedge 30° wedge 45°
angle

MeV) MeV) MeV) (MeV) (MeV) MeV) (MeV) (MeV)
MIN 0.260 0.305 0.325 0.525 0.455 0.540  0.585 0.650
MOD 0.858 1.007 1.221 1.290 1.504 1.612 1.786 1.828
MEAN 1.855 1.955 2.057 2.139 3.241 3.335 3.472 3.530
MAX 5.436 5.436 5.436 5.436 10.897 10.897 10.897 10.897

filter shifted to the high-energy side because of the
beam hardening effect. Therefore, we confirmed that
the effects by metal materials for the fluence of the
low energy side in spectra were larger than those of
the high-energy side.

The accuracy of the spectra calculated using
numerical analysis was confirmed by comparing the
transmission recalculated using Equation (1) with the
measured transmission. The differences between the
measured and recalculated values, the deviations of the
differences, the number of iterations in f(F), and the
value of the minimum f(F) are shown in Table 2. The
average of the difference between the calculated and
the measured transmission was less than *+0.25%. The
values of the minimum, modal, mean, and maximum
energies for the respective nominal energies are shown
in Table 3. These energies shifted to the higher side as
the angle of the wedge filter increased. The maximum
shift amount of the mean energy was to the high-
energy side by 0.284 MV and 0.289 MV for 6 MV and
10 MV, respectively. The maximum shift amount of
the modal energy was by 0.432 MV and 0.324 MV for
6 MV and 10 MV, respectively. The effects of the
beam hardening of X-ray spectra were confirmed
visually, although these effects were vaguely shown in
the condition of transmission or depth dose.

The X-ray spectra obtained by numerical analysis
were confirmed to have a similar rainbow shape with
one summit such as the spectra measured directly by
using a scintillation detector’ . Then, the results of this
research were not significantly different from the
theoretical distribution®’. The bumpy distributions

were not obtained in the numerical computation under

various conditions and were calculated as smooth
continuous spectra. The software MATLAB performs
certain complicated calculations and stores the
calculated data to an Excel sheet. Furthermore, it is
possible to calculate the X-ray spectra by using a

personal computer with limited performance.

Comparison between measured and calculated
Yodd

The %dd calculated by the Monte Carlo simulation
was compared with the result obtained from
measurements on the central axis of the X-ray beams.
The ionization chamber was set up horizontally in a
three-dimensional water phantom.

The differences between the calculated and the
measured %dd for a 10 X 10 cm” field at an isocenter
with and without the wedge filter are shown in Table 4.
A disagreement in values occurring at a depth of less
than 0.5 cm could be due to the shape of the ionization
chamber. When a wedge filter was not inserted, the
calculated %dd was in agreement with the measured
%dd within £ 1% at depths ranging from 1 to 25 cm.
Similarly, when the 45° wedge filter made of lead was
inserted, the difference between the calculated and the
measured %dd was less than *+ 1% at depths ranging
from 1 to 25 cm. The differences between the
measured %dd with the 15° or 30° wedge filter made
of stainless steel and the %dd calculated using the
Monte Carlo simulation were less than * 1% at depths
ranging from 1 to 12.5 cm, though the differences in
the %dd at depths ranging from 15 to 25 cm were less
than 1.84%.

As shown in Table 4 and Table 5, the calculated %dd
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at a depth of 30 cm is not in agreement with the
measured %dd. Since the region of phantom in the
depth direction for the Monte Carlo calculation was
too short, the effects of back scattering were not able
to calculate sufficiently. Except for this region, the
average values of the differences between the
measured and the calculated %dd became less than
0.8% and agreeable results were obtained.

In a previous paper’ , the spectra were calculated by

using the BFGS quasi-Newton method without a

wedge filter, and the accuracy of numerical analysis
was confirmed. In this research, the calculation with a
wedge filter corresponded to the measurements by
means of the modification of parameters of numerical
analysis.

The differences between the measured and the
calculated %dd in various field sizes are shown in
Table 5. The calculations in various field sizes were
performed assuming that the X-ray beams with the

same distribution were radiated isotropically. Based on

Table 4 The relative difference between measured and calculated %dd with and without wedge filter.

6 MV 10 MV
Without With With With Without With With With
Depth (cm) filter wedge 15° wedge 30° wedge 45° filter  wedge 15° wedge 30° wedge 45°
(%) (%) (%) (%) (%) (%) (%) (%)

0.5 -0.10 -1.13 -2.82 -1.72 -2.95 0.10 -2.25 -3.45

1.0 0.47 -0.43 0.01 0.06 —0.85 0.88 -0.93 -0.56

2.5 —-0.38 -0.02 -0.61 0.36 -0.27 0.17 -0.04 -0.24

5.0 -0.72 -0.12 -0.41 -0.63 -0.60 -0.28 -0.84 0.56

7.5 -0.61 -0.17 -0.34 0.08 -0.74 -0.75 -0.51 -0.20

10.0 -0.27 —-0.88 -0.28  -0.58 -0.89 -0.64 -0.80 -0.54

12.5 0.11 -0.74 -0.69 -0.62 -0.16 -0.41 -0.95 -0.39

15.0 -0.72 -0.57 -0.12 0.21 -0.71 -0.96 -1.10 -0.80

17.5 -0.51 -0.91 -0.67 -0.83 -0.41 -1.26 -0.87 0.14

20.0 0.18 -1.84 -1.07 -0.23 -0.20 -1.26 -0.51 -0.09

22.5 -0.49 -1.39 -0.33 -0.50 -0.69 -1.28 -1.40 -0.10

25.0 -0.77 -0.97 -1.34  -0.52 -0.68 -1.21 -1.53 -0.86

30.0 -4.33 -3.24 -1.64 -4.28 -3.46 -3.70 -3.99 -2.74

mean -0.30 -0.69 -0.47 -0.12 -0.50 —-0.65 -0.71 -0.21

SD 0.42 0.52 0.36 0.43 0.44 0.71 0.46 0.55

Table 5 The relative difference between measured and calculated %dd in various field sizes.
6 MV 10 MV
Depth (cm) 55 (em®) 15%15 (ecm’) 20x20 (cm’) 30x30 (cm’)  5x5 (em’) 15x15 (ecm®) 20x20 (cm?) 30x30 (cm’)
(%) (%) (%) (%) (%) ) o) o)

0.5 1.53 8.64 8.10 2.53 0.92 23.81 14.73 3.38
1.0 0.49 0.63 1.02 0.11 1.22 4.95 245 -0.44
2.5 -1.02 -0.77 -0.54 -0.14 -0.12 -0.23 —-0.05 0.37
5.0 -0.53 —0.63 -0.54 -0.02 —0.66 -0.64 -0.04 0.48
7.5 -0.66 -0.40 -0.70 -0.78 -0.69 -0.85 -0.04 0.02
10.0 -0.83 —0.66 -0.92 -0.73 -1.15 -0.34 —-0.06 -0.07
12.5 -1.53 -0.36 -0.16 -0.94 -0.78 —0.80 -0.35 -0.04
15.0 -2.12 -0.92 -0.67 -1.52 -1.13 -0.33 0.21 0.06
17.5 -0.91 -0.16 -0.72 -1.39 -0.95 0.17 -0.34 0.16
20.0 —-1.05 -0.17 -0.83 —0.66 -1.59 -0.82 0.10 -0.16
22.5 -1.59 0.14 —0.60 —0.80 —-1.00 -0.28 0.13 -0.30
25.0 —-0.55 -1.29 —-1.11 —-1.80 -1.79 0.03 -0.33 -0.77
30.0 -9.43 —8.69 -9.82 —10.78 -5.57 —4.47 —4.42 -5.11
mean -1.02 —0.48 -0.42 -0.77 —0.85 0.08 0.14 —-0.01
SD 0.56 0.85 0.76 0.51 0.79 2.32 1.38 0.43
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these results, although the spectrum changed at apart
from the central axis of the X-ray beam by transmitting
the conical flattening filter, the effects to the central
axis %dd were negligible.

Since the accuracy of the obtained spectra was
evaluated by the validations of the %dd, the spectra
could be also used as the initial spectrum for beam

modeling in the RTPS.
CONCLUSION

We confirmed whether or not the method proposed
in our previous paper could be adapted for the
calculating spectra with a wedge filter and the change
in various field sizes. At present, even if a wedge filter
is inserted, the change in the internal dose distribution
by the RTPS, which was calculated using the %dd
data, is negligible. If an algorithm based on the spectra
obtained by this method is developed, it will be of
considerable help for calculating the beam-hardening
effect by a wedge filter.

The numerical analysis method using the
transmission data did not require a detail study of the
theoretical physical interaction or the design of the
gantry head in the radiation equipment. This method
need not be used with a high-spec computer. We hope
that this method using numerical analysis can be
adapted for use in regular measurements and that the
obtained spectra may be used as the initial spectra for

beam modeling in the RTPS.
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Abstract

It was examined that the relationship between trait of anger rumination and stress coping style in middle and elderly people
(40-65 years old). The results showed that the trait of anger rumination negatively relate to the emotion-focused coping,
while our previous studies by young people indicated that the trait of anger rumination relate to the problem-focused coping.
These findings suggest that the pattern as the relationship between anger rumination trait and coping style differ between

young people and middle and elderly people.
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Structural analysis of the Proinsulin and Mutant Insulin A chain protein
Complex dynamics by MD simulations

Makoto Nagai'

' Department of Medical Technology, School of Health Sciences, Gifu University of Medical Science
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Introduction of a Macro Lens System in a MCP-Based Photon-Counting Camera
— Focus Adjustment and Measurement of FOV —

Naruomi YASUDA', Ryo TAKAHASHI'
' School of Health Sciences, Gifu University of Medical Science

ABSTRACT

Recently, we developed a photon-counting camera with a triple-stacked microchannel plate (MCP). This camera was used
for Young’s interference experiment in the photon-counting region. A camera lens system is redundant in this case because an
interference fringe is directly projected on the MCP image intensifier (L1.) of the photocathode surface. However, in this
work, we introduced a lens system so that it can be used for detecting other ultra-low light subjects. Using this camera, we
detected single photons by amplifying ultra-low light using MCP-L.I. Owing to the structure of the camera, it was, however,
impossible to adjust the focus in real time. Therefore, an approximate function r(d) for estimating the rotation amount r of
the focusing ring was obtained by distance to the subject d. In addition, we obtained an approximate function for estimating
the field of view FOV(d) by distance d. Both approximate functions have a correlation coefficient that is larger than

9.99 x 10" Furthermore, r and FOV can be calculated with high precision with the help of d.

= =

FAE, AHDGHEE O Z ANV F - DA 59 X MRy # L o BB SR A 5 ARYMEIR O 5 T 4OV F — i P
WZBWT T+ oA vy T 4 Y TR OREED LN TWE, REICBW I IERADO~Y /70T v A LT
L — } (micro-channel plate: MCP) & 4 X —3 4 7 >~ 7 7 4 7 (image intensifier: L1.) & L THWA > ¥ 7V 7 *
N TA T AAT R - BAL TV, REEIE—RITHGTIE % C—HOREEIZOWTEIEZH S
Mmoo TR WGBS ), TAIZINE TITHERANZE =7+ b OHllE L W) FERMERISIZ T LL Ol
BEROEHEEAMRIICN T 285 —2 Y v OGRS 2 LT &7z RFFETIE, EBEOIRHM %
EITOBICLE RN AT L Y XEEAL, LL OFEDZOIHEARE ) TVIA LATHRELLZDPODT =5 A
N TELVWAREBTOD T + — 7 AREEIZOWT, HWEREME ST 57+ = A ¥ 7R r(d) %Ko
720 MNZC, BEAREEE 4 12 2T FOV(d) 122 W THIE L 720 RIFFETRDO 72 EMBEE r(d) KO
FOV(d) #H\WAZ LT, dD6 74— A AGEELTHZ LNz, etz koohs L) Ilho,

Key words : photon-counting camera (PCC), micro-channel plate (MCP), macro lens system, focus adjustment, field-of-

view (FOV)
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Fig. 1 A single-photon-counting camera system with use of a triple-stacked micro-channel plate (MCP). This

camera system comprises three parts: a light-source part, a light-measurement part and a control part. In the
light-measurement part, a lens system can be arbitrarily attached.

500 counts

Fig. 2 Example of photon-counting images (Young's interference experiment in ultra-low light).
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Fig. 3 Schematic diagram of arrangement of a lens system and a test chart. We changed the distance d between a
photocathode surface and a test chart, and measured the amount of rotation r of a focusing ring.
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Fig. 4 The amount of rotation r of a focusing ring was
measured to adjust the focus. The amount of rotation
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d.
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Fig. 5 A transparent straightedge with 1.0 mm spacing points
and 5.0 mm grid. FOVs of each l.I.-subject distance d
were measured by taking this straightedge.
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Fig. 6 An example of a photon-counting image of a
transparent straightedge actually obtained. FOVs of
each l.l.-subject distance were relatively measured
using the 5.0 mm grid line.
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frequency of 1.0 LP/mm. (a): out of focus, (b): in focus

RE REFDBEIE

LI JGFEM — 7 v — M HRE d 2 2 L S 72
DEMOEwEZHE (HAOREZ) Fovld) %
Fig. Q7R o d OGN & I TSI A3 IR A AL
WL o726 d D340 mm & O /N S WEHIE T,
FEWEEHR D50 mm FIROMEHETE Lh o
720 VLB E () X Fov(d) = —2.89x10°
+3.0ld —1.35%x10 %d*+3.45%x 10 °d’ — 4.63 X
10°d 12T Pearson DAHEIAREL129.999 x 10 ' & 72 >
726

ER

LLOGCEH - #HERE#dE 7+ —HRA) 7
[l & r OBIFRIC DWW T, Fig. 8O % r(d)

MELENI-Z LX), BRI 257 4 —
AR T OREERE rEROLNE L) IR

30

11% 2017

120} s

100

80| t

60 °

40: %o,

T —e e _ _

amount of focusing ring rotation » [mm]

20}

0 200 400 600 800

photocathode — chart distance d [mm]
Fig. 8 The relation between photocathode-chart distance d

and amount of focusing ring rotation r. The dotted line
shows a fitting function r(d).
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and diagonal length of FOV [mm]. The dotted line
shows a fitting function FOV (d).
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ABSTRACT

This study sought to investigate methods of support provided post-discharge from an orthopedic ward based on issues
raised in a survey of patients, their families, and care managers. We undertook a survey of the physical condition, ADL, home-
help, and available care for 10 patients with orthopedic disease for whom discharge adjustment meetings were held in order to
better understand the advantages and demands associated with post-discharge support. The Zarit scale for assessing caregiver
burden was used. The average age of the patients was 81 + 11 years. Five had femoral neck fractures and 5 had compression
fractures of the vertebra. The evaluation agreement rate was low for each item. The rate of performance of each of the items
related to post-discharge support by the patient and their families was high, and the accompanying sense of burden on the

caregiver was high.The findings indicated that care managers need to pay attention to the lack of information sharing with
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patients and their families as well as their lack of understanding of the disease, whereas there is a need for patients and their

families to share support in providing their imagined lifestyle post-discharge.

Keywords - Discharge support, Discharge adjustment, Regional alliances, Long-term care insurance
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Exploratory Study of Factors Related to Men'’s Participation
in Salon for the Elderly
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" Department of Nursing, Gifu University of Medical Science
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ABSTRACT

Social activities are considered an effective means of extending the healthy life expectancy of the elderly; however,
previous studies have suggested that men in Japan rarely participate in community gatherings. The purpose of this study was
therefore to gain an extensive understanding of the factors related to men’s participation in Fureai, Ikiiki Salon, which are
community-based social activities for elderly people promoted by the Japan National Council of Social Welfare. We conducted
individual semi-structured interviews with 24 male salon participants and qualitatively analyzed the content of answers. The
results of our analysis revealed that male participants were typically late-stage elderly individuals who were retired, were on
good terms with their neighbors, were able to move about independently, were community officials, and were also active in
other social activities. Motivations for participation were organized into five categories: invitation, society and community
contribution, building interpersonal relationships, participation by the wife, and growing older. The above findings indicated
that male salon participants had already established interpersonal relationships in the community and that the desire to build
interpersonal relationships was a factor behind participation. These findings also suggested that having the means to move

about other than by walking and the image of salon participation age might have been involved in salon participation.

HHESE  HE% (atajima@u-gifu-ms.ac.jp)
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ABSTRACT

Objective
In the present study, interviews involving skilled nursing care staff were conducted to examine high-quality care required to

maintain the ability of elderly people with dementia in the terminal phase to continue oral intake.
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Methods

The subjects were ten skilled care staff of a nursing care facility for the elderly. A one-hour semi-structured interview was
conducted with each subject. Recorded interviews were documented verbatim and analyzed qualitatively and descriptively.
Results

The time required for the interviews was between 30 and 79 minutes. As a result of the analysis, ten categories were
extracted including: “appropriate decisions as terminal-phase care”, “appropriate feeding support according to the situation”,
“support with respect for the feelings of the elderly”, “support with respect for the feelings of the families of the elderly”, and
“systems for cooperation among care staff”.
Discussion:

Skilled care staff involved in feeding care for the elderly in the terminal phase made the following efforts to improve the
quality of nursing care: place an emphasis on respect for the elderly while paying attention to their conditions, share the
feelings of the elderly and their families, utilize systems for cooperation among care staff, and become involved in educational

activities.

Key word : End of Life Care, Demented Elderly people, Oral Food Intake, Professional Care
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