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Distance Measurement of Globular Clusters, Using Cepheid Variable Star.
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Abstract
The main focus of the study is to measure the distance of the earth to globular clusters using Cepheid
variable stars. The globular clusters in Southern Hemisphere named NGC7089 and NGC5139 were selected.
The distance calculation was done by using the apparent magnitude and absolute magnitude data from
the light curve analysis. The result of the study showed that the distance of Cepheid variable star in NGC7089
and NGC5139 were approximately 36,000 light-years and 20,000 light-years respectively.

Introduction

Globular clusters are spherical cluster of stars held together by gravity. Cepheid Variable Star is a star
which the brightness vary regularly, where the relationship between period and luminosity is known. It has a
clear illumination, therefore, astronomers determined that Cepheid Variable Stars are standard candles which
can be used to measure the distance of the Earth from other objects in space, for instance, galaxies and cluster
stars etc.

The objective of this project is to measure the distance to globular clusters using Cepheid Variable.

The Cepheid variable stars called V1 and V29 were selected as standard candles in order to measure
the distance from the globular clusters NGC7089 and NGC5139. PROMPTS telescope in CTIO, Chile were
used to obtain images in filter V.

Method

1. Selected the Cepheid variable star in globular cluster from VizieR database and selected reference
star type star from SIMBAD database.

2. Took globular cluster photos in filter V by PROMPTS telescope and the exposure time were set at 40
seconds for NGC7089 V1 and 45 seconds for NGC5139 V29 respectively.

3. Perform photometric analysis and create a light curve using the equation:

III]_ - mz =-2.5 lOg (fl /fz).
4. Determine the period (P) of the variability by JD last of period — JD start of period.

5. Determine the average apparent magnitude (m), by taking an everyday magnitude from the light
curve to find out an average.

6. Determine the absolute magnitude (M) from the period using the equation:
M,=-1.64log P +0.05. [1]

7. Measure the distance between the earth and the two globular clusters by the equation:
m- M =5log (d) - 5.

Results and Discussion
From the figure we see that the X-axis is the date using the Julian Day (JD), whereas Y-axis is the
magnitude of Cepheid variable star.

maghnitude of V1 in NGC7089

12.4

The NGC7089 V1 figure shows that

126 during the study the luminosity of star increased
> 158 and then it decreased. The variability period of V1
% 13 is 16.85 days and the average apparent magnitude is
g . 13.24.

E’ 13.4

13.6

13.8 T T T T T 1
2456510 2456520 2456530 2456540 2456550 2456560 2456570
D

This figure showed the apparent magnitude of VI compared with 3 referent stars.



93

Magnitude of V1 in NGC5139 The NGC5139 V29 figure shows that,

ﬂg B during the study the luminosity of star reduced
> 118 and then it increased, the period variability of
£ 119 V29 is 14.97 days, and the average apparent
£ 12 ) .
£ magnitude is 12.04.
2 122
g 123
E 12.4

12.5

126 ; | ‘ . |

2456510 2456515 2456520 2456525 2456530 2456535
JD

This figure showed the apparent magnitude of V29 compared with 3 referent stars.

The absolute magnitude of V1 and V29 could be calculated from the period of the stars by using the
equation: Mv = -1.64 log P + 0.05. When Mv is an absolute magnitude in filter V, while P is a period

variability of stars, the absolute magnitude of V1 is -1.96 and V29 is -1.88.Then the measurement of the
distance was done by using modulus of distance in the equation: m - M = 5 log (d) — 5. When m is an apparent
magnitude, M is absolute magnitude and d is distance of the earth to the globular cluster which has a parsec unit.

So, the distance between the earth and V1 star in NGC7089 is 11,000 parsec or 36,000 light-years and
the distance between the earth and V29 star in NGC5139 is 6,100 parsec or 20,000 light-years.

Conclusion

Based on the observation of Cepheid variable and using the Period-Luminosity relation, we have found
that:

The distance between the earth and Cepheid variable star in the NGC7089 globular cluster is 11,000
parsec or 36,000 light-years.

The distance between the earth and Cepheid variable star in the NGC5139 globular cluster is 6,100
parsec or 20,000 light-years.
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Abstract
This looks at the orbital period of the eclipsing binary star V396 Peg taken in filter V by PROMPT 8§
telescope at the Cerro Tololo Inter-American Observatory (CTIO). We then use photometric calculations to get
the apparent magnitude of the eclipsing binary star by comparing with the magnitude of the reference star. The
apparent magnitudes is then used to plot a light curve and from this analysis we found that V396 Peg eclipsing
binary star has the orbital period of about 0.33 days or 8.02 hours.

Introduction

A Binary star system is a star system in which two stars orbit around a common center of gravity.
There are generally 3 types of eclipsing binary systems: 1) Detached binary system, 2) Semi-detached Binary
System and 3) Contact Binary System.

V396 Peg is a W Ursae Majoris type variable star (W UMa) which at coordinate RA 23h 32m 32.5s
and Dec +10° 33' 19.5" is a Contact Binary System. This is another famous eclipsing binary which is the
prototype of its class of eclipsing binaries where two stars are actually in contact and share a common envelope.
Such system may have its physical characteristics, orbital period that changes over time along with the system
evolution. By studying orbital period, it can lead to calculating the system's mass, orbital velocity, and

separation.

Method

1. Take images by PROMPT 8 telescope at the Cerro Tololo Inter-American Observatory (CTIO) in
filter V. Exposure length 60 seconds every 30 minutes.

2. Perform analysis of V396 Peg with two reference stars, and get the magnitude of the reference star
from the GSC 2.3 catalog .

3. Use photometric calculations in order to ascertain the apparent magnitude of V396 Peg in order to
compare with the magnitude of the reference star from the equation:

my-my =-2.5log (fi/fz)

When m; Is the apparent magnitude of V396 Peg.
my Is the apparent magnitude of the reference star.
fi Is the intensity of V396 Peg.
[z Ts the intensity of the reference star.

4. Create a light curve by plotting magnitude vs. JD observed. Here we have multiple data sets which
are not connected. We can connect the light curve by off-setting the JD with JD object - JD of
closest primary eclipse (From the ephemerid equation: 2452500.1643+Ex0.3422861 [1]).



5. Analysis of the light curve shows the orbital period of V396 Peg eclipsing binary star by measuring

the time between two primary eclipses.

Results

In order to discover the orbital period of eclipsing binary star V396 Peg, our data is taken through
photometric calculations. This process elucidates the apparent magnitude of V396 Peg in order that we may
compare with the magnitude of the reference star and create a light curve. We then determined the x-axis is the

time in a day and the y-axis is the magnitude of eclipsing binary star.

12.1 4
12.15
12.2 4 ®

12.25 .o + date 12/10/2013

12.3 o X date 16/10/2013

magnitued in V

* * ® date 18/10/2013
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JD - (JD at Primary Eclipse)

Figurel: light curve of V396 Peg in filter V

Discussion

From the light curve we found that V396 Peg has the orbital period of about 0.33 days or 8.02 hours.
We have also found that the light curve has primary and secondary eclipse. The apparent magnitude during
primary eclipse is about 12.45 and the apparent magnitude during secondary eclipse is about 12.39.

Conclusion
This is a study of the orbital period of the eclipsing binary star V396 Peg. We found that the eclipsing
star V396 Peg has the orbital period of about 0.33 days or 8.02 hours.
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Abstract

This project studies the rotational period of asteroid 8077 Hoyle. A series of images of the
asteroid were taken. The asteroid 8077 Hoyle and reference stars were located and magnitude of the
asteroid were measured and constructed into light curve. The light curve shows a relationship between
apparent magnitude of asteroid 8077 Hoyle and Julian Date.

The analysis from light curve shows that the rotational period of asteroid 8077 Hoyle is about
2.5 —3.33 hour and magnitude during 17.1 to 18.4.

Introduction

Asteroids are astronomical object that non-circular shape, differently size, There are smaller
than planets and mass isn’t enough to unite as the planet.

Asteroid from telescope can see spot as star but asteroid moves when that compared with all
reference stars in photo. In this project use asteroid 8077 Hoyle for study Objective to study rotational
period of asteroid 8077 Hoyle that can be observed from changing magnitude and use to be database of
asteroid 8077 Hoyle

The research on rotational period of asteroid 8077 Hoyle from light curve .Axis of light curve
is Julian Date minus reference Julian Date and magnitude of asteroid 8077 Hoyle

Materials and Methods

1. Studies and choose asteroids, Take photo of asteroid 8077 Hoyle by PROMPT telescope
(Panchromatic Robotic Optical Monitoring and Polarimetry Telescopes) at Cerro Tololo Inter
American Observatory (CTIO) Chile. The photo take time for duration 300 second in 1 photo every 10
minute for 3-7 hour in 1 day between June to October 2013

2. The photo was analyzed for the position of asteroid 8077 Hoyle and reference stars

3. Find the flux of asteroid 8077 Hoyle and reference stars
using aperture photometry.

4. Calculate magnitude from Equation

ml- m2 = -2.5(log (F1/F2))

Where ml is magnitude of asteroid 8077 Hoyle
m2 is magnitude of reference star
F1 is flux of asteroid 8077 Hoyle
F2 is flux of reference star

5. Graphing light curve from data. It show relationship
between Julian Date minus reference Julian Date and
magnitude of asteroid 8077 Hoyle where reference Julian Date
in this research is 2456480 by Program Microsoft Office
Excel

6. The rotational of asteroid 8077 Hoyle can analyze form

Light curve.
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Results and Discussion
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Graph 1 light curve from data. Axis of
light curve is Julian Date minus reference Julian
Date and magnitude of asteroid 8077 Hoyle
reference Julian Date in this research is 2456480

Rotational period of asteroid 8077 Hoyle
is2.5

Graph 2 light curve from data. Axis of
light curve is Julian Date minus reference Julian
Date and magnitude of asteroid 8077 Hoyle
reference Julian Date in this research is 2456480

Rotational period of asteroid 8077 Hoyle
is2.75

From graph number2 of the series number7. That is analyzing of asteroid 8077 Hoyle.
By the complete period the point of graph is 16-17 point as 160-170 minute; 2.67-2.83 hour.

Change it to days and result is 0.111-0.118 days.

Conclusions

From the graph analysis light show the relationship Between Julian Date and magnitude of
asteroid 8077 Hoyle. It can be concluded that the asteroids 8077 Hoyle. Rotational period of asteroid
8077 Hoyle about 2.5-3.33 hours and have a range of magnitude from 17.1 to 18.4
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Abstract

This project studies the Interstellar Extinction in the Milky Way Galaxy along the galactic longitude
60, 50, 40, 30, 20, 10, 0, 350, 340, 330 320, 310, 300, 290 and latitude -30, -20, -10, 0, +10, +20, +30. Images of
stars in optical were taken along the galactic coordinate and compare with the infrared images from database.
Star density in optical and infrared above a cutoff magnitude of 15.0 were counted and compared. The amount
of interstellar extinction is defined to be the relative number of stellar density in optical compared to infrared.
The value of interstellar extinction is then normalized by comparing to the galactic center.

The amount of interstellar extinction is defined to be the relative number of stellar density in optical
compared to infrared. The value of interstellar extinction is then normalized by comparing to the galactic center.
The amount of interstellar extinction compared to the center of galaxy ranges from 0.1 to 1 around the galaxy.
Interstellar extinction is found to be greatest near the galactic plane and decrease as we move away from the
galactic latitude 0.

Introduction

Galaxy include many stars, gas, dust, and dark areas. Sometimes light from distant stars is blocked by
interstellar dust, known as the interstellar extinction. So we want to study interstellar dust or the Interstellar
Extinction. The evaluation Interstellar Extinction is to determine the dust in the Milky Way Galaxy. We begin
by studying stars along the galactic coordinate, where zero longitude points at the center of the galaxy along the
Sagittarius constellation and positive galactic latitude pointing towards the north pole of the galaxy, pointing
towards Coma Berenices constellation. Since infrared radiation can pass through dust in the galaxy, we can
study the real number of stars by looking in infrared. By comparing the number of stars seen through the dust in
visible with the actual number of stars in infrared, we can calculate the amount of light blocked by the dust or
the interstellar extinction.

Here, we can define the amount of interstellar extinction as the ratio of star density observed in visible
compared to infrared. Then, we can normalize the value by comparing it with the interstellar extinction found in
the center of milky way galaxy. Each galactic coordinate is then plotted to make a contour map of interstellar
extinction along the galaxy.

Materials and Methods

1. Photograph stars in the longitude of 60, 50, 40, 30, 20, 10, 0, 350, 340, 330, 320, 310, 300, 290, and latitude
of -30, -20, -10, 0, +10, +20, +30 in an exposure time of 60 seconds and 120 seconds using filters open

2. Find the magnitude of the stars in each images for both the optical image taken, and from infrared database.
The cutoff magnitude criteria is then set to the apparent magnitude of 15.00.

3. Find the value of the Interstellar Extinction by taking numbers of stars in the Infrared to minus numbers of
stars in the visible in each location.

4. Bring the Interstellar Extinction in each location converts to a percentage compared with number of stars in
the infrared and find this in each location compared with amount in the center of Milky Way galaxy.

5. Make contour plot graph for Interstellar Extinction in each location compared with Interstellar Extinction in
center of Milky Way galaxy.

Results and Discussion

latitude longitude
60 50 40 30 20 10 0 350 340 330 320 310 300 290
30 0.79 0.68 0.68 0.75 0.61 0.69 0.71 0.73 0.16 0.40 0.65 0.55 0.76 0.69
20 0.74 0.69 0.81 0.78 0.80 0.11 0.87 0.89 0.56 0.67 0.59 0.83 0.74 0.78
10 0.90 0.89 0.76 0.78 0.98 0.76 0.83 0.51 0.79 0.67 - 0.68 0.75 0.80
0 0.99 0.99 1 0.99 0.99 0.99 1 0.98 0.78 0.87 0.98 0.95 0.97 0.81




-10 0.69 0.10 0.83 0.40 0.16 0.70 0.66 - 0.54 0.43 0.43 0.77 0.81 0.54
-20 0.89 0.65 0.73 0.83 0.13 0.16 0.87 0.80 0.64 0.55 0.40 0.75 0.58 0.68
-30 0.49 0.95 0.86 0.98 0.52 0.97 0.45 0.65 0.56 0.76 0.60 0.84 0.52 0.70

Table 1.1 The value of relative interstellar extinction compared to the galactic center.
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The amount of interstellar extinction is defined to be the difference in number of stars density seen in
infrared and stars seen in optical, divided by total number of stars density seen in infrared. Both the number of
stars include only stars with brightness greater than cutoff apparent magnitude of 15.0.

Graph 1.1 shows how the interstellar extinction affect the stars observed in visible, compared to stars
seen in infrared. Table 1.1 and Graph 1.2 shows that the interstellar extinction is high in the vicinity of the area
along the latitude 0. The amount of interstellar extinction decreases as we move away from the galactic plane.

Conclusions
We have found that interstellar extinction caused the apparent magnitude of stars in visible to increase.
Along the galactic coordinate, the amount of relative interstellar extinction varies from 0.1 to 1 with the
interstellar extinction being greatest around the galactic latitude of 0 and decreasing as we move away from the
galactic plane.
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Abstract
This is research is the study of the classification of galaxies according to Hubble’s Classification. We take
images of galaxies in Hercules galaxy cluster and Abell3558 and classify galaxies into different types using
Hubble sequence and galaxy classifications scheme.
Introduction

In general, galaxies are formed into clusters or groups. Galaxy clusters have large structures that are
composed of a number of clusters. These clusters are called super clusters.

The Hercules galaxy cluster is a cluster near the Milky Way. The distance between the Milky Way
galaxy and the Hercules galaxy cluster is approximately 500 million light years. It is composed of about 200
galaxies including 18 bright galaxies.

The A3558 galaxy cluster is located in the Shapely super cluster. The aim of this research is to classify
the 18 bright galaxies in Hercules and the galaxies in the center of A3558 according to Hubble’s classification
system.

Materials and Methods

In this research, I acquired images from a PROMPT2 telescope. I used a Lum filter and exposed the
image for 45 seconds. Then I compared the galaxies’ images with the Hubble diagram in order to classify them
according to type. Spiral galaxies, Barred galaxies and elliptical galaxies were found in this study.

Find the ellipticity of galaxies by FWHM (Full width at half maximum) technique by set the contour
line round the area that the value is half of the max value of the galaxy. Use ellipse tool to find major axis and
minor axis of galaxy for Hubble’s classification in this formula:

e=100(1-b/a)

e = ellipticity of galaxy
b = semi-minor axis
a = semi-major axis
The result of Hubble’s classification shows as the numbers from 0-7 the number represented the ellipticity of
galaxy from less ellipticity to the most elliptical. This formula was created by Edwin Hubble, an American
astronomer.
Result and Discussion
Study Table 1 shows the types of galaxies. Name of galaxies Hercules galaxy cluster.

Types of galaxies List of galaxies Ellipticity

E2 N6047 2.87

S0 IC1182
N6044
IC1194
N6042
IC1178

Spiral IC1181
IC1193
N6054
IC1185

Barred Spiral IC1183
N6050
N6040
N6056
IC1192
IC1186
N6045




Table 2 shows the types of galaxies. Name of galaxies Galaxy cluster A3558

Types of galaxies List of galaxies Ellipticity
EO PGC47197 0.42
PGC47173 0.82
El PGC47273 1.96
E3 PGC88857 3.35
E4 PGC47322 4.89
SO PGC47355
Spiral PGC47177
PGC47086
Conclusion

The classification of galaxies found that the galaxies observed in Hercules galaxy cluster are mostly
spiral and barred spiral galaxies, while most galaxies found in the center of galaxy cluster A3558 are mostly
elliptical, ranging from E0-E4.
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Abstract

This research calculates the age of the M18 open clusters. A photo is taken form PORMPT 5 in filter B and V
for 60 seconds per image. After that we measure Magnitude and color index. Then the age is found by plotting the
H-R Diagram and finding the main sequence turn-off point. Based on the main sequence turn-off point, we have
estimated that the age of M 18 cluster is no greater than 4.3 billion years.

Introduction

An open Cluster is a groups of fixed stars created by the collapse of a nebula. Each fixed star is attracted
to surrounding other fixed stars, creating clusters.

The principal source of energy for each fixed star is a series of reactions called nuclear fusion, occurring in the
center of the star. The reaction rate is more or less dependent on the mass of the fixed star such as fixed star with a lot of
mass have a higher reaction rate than fixed star with less mass.

H-R Diagrams show the physical properties of fixed stars. The arrangement of many stars seen in an
H-R Diagram is called a main sequence. The point where the main sequence line of a cluster began to diverge to
become red giant is called the Main Sequence Turn-off point.

Materials and Methods

First, we find the apparent Magnitude by using Aperture Photometry with photos taken from PORMPT 5 in
filter B and V. Then we find the Absolute Magnitude of a reference star in filter B and V from the Aladin database.
After that we find the Magnitude constant by finding the difference of apparent Magnitude and Absolute Magnitude of
a reference star. Then we find Absolute Magnitude of all the stars in the photo by subtracting the Magnitude constant
form the Appear Magnitude.

reference star

Afterwards we find the color index by subtracting the Absolute Magnitude in filter V form the Absolute Magnitude in
filter B. Then plot the H-R Diagram. The Y-axis is apparent Magnitude in filter V and the X-axis is the color index.
When we have a H-R Diagram of M 18 open clusters, we find the Main Sequence Turn-Off Point. We use the color
index of the Main Sequence Turn-Off point to calculate the age of M18 open clusters by using the color index to find
the class of the fixed star in order to find the approximate mass and then use the following equation to find the lifetime
of a main sequence star:

m
MS ~ 1010 ____1-25
i xo)

tMS is limit of life of fixed star in main sequence.

m is mass of fixed star.

m@ is mass of the sun.



Results and Discussion

Appear H-R Diagram of M18 open clusters

Magnitude in
10 fi

11

12

13

14

15

16

color index(B-V)

17

1.2 1.4

Photo 1 : H-R Diagram of M 18 open clusters

From the H-R Diagram, we will find that the Main Sequence Turn-Off Point has a color index 0.3. Then we will know
the mass of the fixed star is 1.4 the mass of the sun. When we calculate the age of the M 18 open clusters we find that
the age of M18 cluster must not be older than 4.3 billion years.

Conclusions

When we plotted the H-R Diagram, we found the Main Sequence Turn-Off Point at the fixed star is
RA 274.97381 Dec -17.13573.1t has a color index 0.3. Then we calculated the age of the M 18 open cluster and find the
age of the M 18 open cluster is 4.3 billion years. Age is specific to this main sequence turn-off point. When we change
the main sequence turn-off point, age will change. Because of the graph doesn’t explicitly show the main sequence turn-
off point, the upper limit for the age is about 4.3 billion years.
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Abstract

A Study of Galaxy Distance and Universe Expansion with Supernova Type Ia aimed to find out the
distance from the earth to the galaxy where the supernova PSN J05033510+0134176 at RA Shr 3 m 37.0 s, Dec
+1° 34’ 24.0”. The tools of this study are the photograph data which were obtained from Prompt 5 telescope in
CTIO at Chile and then the data obtained were analyzed through photometry method. We found that, the
distance from the earth to the galaxy which the supernova occurred was 75.23 £ 5.9 Mpc. From the radial
velocity obtained from NED [3], we found that the radial velocity of this galaxy is 4753 km/s. This correspond
to the recession rate of the galaxy at 63.2 km/s/Mpc, which is in close agreement with the expansion rate of the
universe predicted by current value of Hubble

Introduction

The universe expansion is a vital evidence to support the Big Bang theory. In several studies of the
astronomers have indicated that the more distant from the earth to the galaxy is, the more direct proportion of
the speed of direction which there is a red shift of the galaxy is. This helps us realize that there is the universe
expansion. The data are conventionally analyzed by variety of standard candle such as parallax, variable star,
and supernova type la to determine the galaxy distance and the universe expansion. In this research supernova
type Ia which was from Binary Star consisting of a white dwarf is accreting mass from the nearby companion
star and explode into supernova at 1.4 Solar Mass. And, the distance from the earth to the galaxy which
supernova type la occurred can be calculated when its absolute magnitude of each explosion occurs is at about
-19.3.

Methods

The data about the explosion of supernova type la were searched from the database [1]. In details,
positions of the supernova type Ia were the PSN J05033510+0134176 supernova which was in NGC 1762
galaxy at the position of RA 5Shr 3 m 37.0 s, Dec +1° 34’ 24.0”

Four photographs per day were taken by using filter V and 180 second-exposure time. The data were
collected from 7 September to 15 November 2013 which was 38 days all together.

The catalogue of the stars in the area was downloaded to find out the 5 referent stars in order that they
could be used in the comparison and calculation of the apparent magnitude of the supernova by the following

using equation.
f
> (1)
2 og £,

.

Wil Y \ Referent

Stars
: Supernova
i Typel
s : | ypela
o8 .
Picture 1 Picture 2

Picture 1 showed the photograph from STSCI-DSS database and referent Stars While there was no supernova.
Picture 2 showed photograph of the supernova and referent Stars in the galaxy.

After that the apparent magnitudes were plotted versus the Julian date to create light curve. Then, use
polynomial fitting to find the actual peak of the graph.



The absolute magnitude of the supernova was calculated by using the difference values of the apparent
magnitude at the actual peak and of the apparent magnitude at the fifteenth date afterward by using the equation
from a research of Mario Hamuy (1996) [2].

The distance from the earth to the galaxy which the supernova occurred was calculated from the
following equation.

m - M= 5logd+25

The red shift (z) is obtained from NASA/IPAC Extragalactic Database (NED) [3] and the radial

velocity of the galaxy was calculated by the following equation.

Results and Discussion

The figure showed the relevance between the average apparent magnitudes versus the Julian dates.
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From light curve showed the apparent magnitude at the peak at 15.01 + 0.16. The absolute magnitude
with magnitude calibration [2] is found to be -19.38 & 0.16. and finally, the distance from the earth to the galaxy
was determined by using the absolute magnitude and the apparent magnitude substitute into the equation
m - M= 5logd+25. The distance from the Earth to the galaxy where the supernova PSN J05033510+0134176
occurred was 75.23 £5.88 Mpc.

The red shift value form the database which was studied to examine the radial velocity of the galaxy
was at 4752.91km/s. This would suggest that the distance between Earth and this galaxy is expanding at the rate
of 63 km/s/Mpc, which is in close agreement with the current value for Hubble constant.

Conclusion
The distance from Earth to the galaxy which supernova PSN J05033510+0134176 occurred is
calculated from the maximum apparent magnitude and found to be 75.2 + 5.9 Mpc. From database, the radial
velocity of this galaxy is at 4753 km/s. This would correspond to the recessional rate of 63.2 km/s/Mpc which is
in good agreement with the current Hubble constant.

Acknowledgement
To complete all the processes of this research from the data collection, the data analysis, to the report
making, the author was supported, facilitated from several sectors the Advanced Astronomy Workshop for
Teachers project, the National Astronomical Research Institute of Thailand (NARIT) and The Institute for the
Promotion of Teaching Science and Technology (IPST). The author was very grateful and appreciated the
precious supports.

References
[1] Rochester Academy of Science [Online] Available http://www.rochesterastronomy.org/supernova.html
(26 June 2013)
[2] Mario Hamuy. The Absolute Luminosities of The Calan/Tololo type la Supernovae.
University of Arizona, Steward Observatory, 7 September 1996.
[3] NASA/IPAC Extragalactic Database (NED). [Online] Available http://www.http://ned.ipac.caltech.edu/
forms/byname.html (12 September 2013)

105



106

#E 49

Higt! ' =YESPACEZIFA!
“’“’“12IEI ENMEAFTHI v 3 v ASTROHE
JIE KPE (& 3) [BEmEE K E ] HM e (5 2) [ AR & 5]

AHE KEY (52 [ZEHEESH %R a BR G2 [/ — v s
I AL (& D [FERTFR T EEPK] Kigg BE (& 1D [HlE%EER]

H

H

1. E= - B®

IR, FHARTVOBRBRNEATEY , 2020EEHOEANRAENED, L, "7V
DVA KT UOBRBEIIRFT I TWARY, BEFINRTEICE T, BFIZRERTE T Tl <
OREFEIZBWTHEERERTH S, BEEBEFEHEAT —Ya U TERXLN TV S FHEILM
LTl - BEHLEZLOTHY, EHIIRITD EE DD, LIZRn- T, FH Tl L 72k
Rt 5 2 kﬁﬁﬁﬁ%é&ﬁﬁiﬁito

MHEEZZM CTRELAZIT ) - DIZIZ T OSENEEL L E 2 5N 5, 10 HIZBROMERT
%5oﬁﬁ_OWTi\%kﬁ X0 KB SBEART D HiEERCD, 20BITFHT
@%ﬁﬁ%@@%ﬁ%éoﬁ%%fmfmwéj_& ZHEH L, ROBD e & oEEEZEW
O CIXORBBEICHILT 5720, HLWRESREZIRET 5, 3oHITEE O (i) HETH
%, BEEEZCETIIE D 2B TREECTH D, £ 2T, EEEZER TORKY (TR 2K
5, ARETIHL EOSSEZRAF L, BEEZEHTBW LWEEZRMET 2 L2 HiE
7

2. REFX
Hx T T O 3 fatE L TAFIEICHOW TR EFT -7,

DI D S BAEFH TERON TV ARAVWEELZFH TR TE 20

2.0 FEHAREARHAN . BEF OB TCZ DI v a UNEBRTE H )

3! BWL S 2T TR AZENRBNLZE S ITE L b DR AR TE 50
[ oA i)

EHHE L KEROTRKEANSRAE AR T D HE (K1) 2527, KERWEREHBIE, &
ﬁ%ﬁ@ﬁ@@wtwf%éo%%ﬁ%?ﬁm?wm%ﬁb\k%%%%%%m%#é@%ﬁ
DOKRZMEL, 200CF CTHEZ LR I8, BHEECRMZMET D 7-DICFHT 52, KE2)
FRNMENT 2 7= DEROFITIERICT D (K2) . /o, EEMoOBRMIET I LICX
D, BO_KFHLEFTE S, BOKIFIFBR L TVDHD, EXHETESTZEEHOY
200°CE TSNS, Z 2T, MBMIKERZME S Z ST HE L7 DK 2R IRIZ R
VENB D, 1RETOKDOMHEIZI00CTH D005, 200°C THIKDIRRE 2RO 7= DIZENIX
FIAREIZHERF L2 T 72 B 72, O FEORMBESE, EROEM[ITIZELTE R b
Thbd, £Z T, BEOENIHEED HUEDONE IS U THE Y THELEZBRIN L, £
%x?4kéﬁéﬁ%%ﬁmféo

.% =

!—l '
0

B 1 s e - B D R fR 4 2 B O

=
3l0L



(GEEERES |

MEEZH CORFEELERIAT L7720, RO XS RHHGEZRET S, EAICAET 52
KO A ME IR ET 5, WOIMUTEIORR-E 2 BT 2L TREE L, R+ 5, £4
DO EZHIZENLFICENTWD EMZLEAICIICL 2L TEFEREEMTHLEMZRD D
ZENARETH D, AT INET V= AT A ELMNT T, EERSITE IR T KORET
179, FEMBAT U OV TIHENANCARED KX WF ¥ > AMUIZBVRE RO B R %
o 2EMEZBA Lz, ZRICX VB ENZ &), REE LR T EEZ2I DD,

X3 7V — AT A

[ v 1) 051k]

MEEZEM CREEZ KD T 2 IR BLO R 2 SO EE A Rt 5, b LI, AR
M7 4V IITHEY FIEREZOND, 2095, KitkZEmed 5 FHEORMBEA & L CREASE
ORENBEZLDORTLED Z L0, KOV RWEHEIZIIEZ 2Vt fERH D, —
F. BT 4 VA TEY HIECBOWTIE, 7 A4 L AR HEN D BRITE T O T &
DOOLTMRAWVEHRICHHATE, 72 ICBWRIENLRWREDRA ) v M RH B, 26D
AUy b a[ T AV AOFEERHAT S,

3. £&H

AR EITTFTEH BT AN AT 2 FE R OV T, BE -« FHELHVE - &0 T 03E0 5
et U7z, BURORERIC O W TITENRSIC LV KEMALEVE L T2 HiExER LT, HiE
HEBERENELS, REWENTMZ 2 Z ENTELIEMAERFT 5, KB XEE2ELNRN
LT CE\E S 2 HIEIRBRFICTH D, HEFIEICONWTIE TV =V AT L E2B TN, o
HORKRDOREFTEREBRIEL XA TOBEIZOWTHERF LTV, £, BHiIFse
R 72 OB IECHIGAT 5, BHEEOK Y (T HEIC O W TR, BEREZHTH A
RO, FRSEREEEZR TN D FEERH L, S%ITME T 1 v LR
DOEJE~D BRI OO T B L OEEEZEZMEEOKD T HF I o0 THRE LT &
VAN

4. BEXHE
DY TR FHAE o R ME, FHEMZEREEE S, 2008, Vol. 45, No. 2, 37-49.
2! TENAKRPEIE (CSP) X EZDHUK)  FEF B, The Chemical Times,
2012, Vol. 226, 18-23
A MEMET 4 v FFBH 2002-95426
(http://www .j-tokkyo.com/2002/A23L/JP2002-095426.shtm])

107



108

#aE 50

ANTIHEERIZ X BEHE/NT 7Y BIRY AT A
[ 12 [0 BEAMEDFH R v 3> SELENE 3|
MR B3 2) [RRME&SEER] , I 387 3) (Mg %7K
9 EAGED [EEEEFE] LT B 3[4 REKRFEE MR 5w ]
W B (E D [(BERESOAEESSEEK] , Bl KE@E D DEEREETK]

1. & - BW

7T 7 VIR Sk CHEZERFO = R L X — T K& L, fBRTH D, T2, F#xT 7 V1T
WIMEMICH Y . ZOMEITIESH bR T D 2N THREND, D22, BERNEHD
FHCOEEZRET D412, 77V OERIALETH D, 10ecm LLEOT 7 U i3
TOBRNZE D B a 7RSI TWD, TOHXa T % & IEE 2 Faic T3l [E
WS D ENARETH D, lem RIEOT 7V IXEBEFHAT —v a o THA S HEZE
Bk R =72 B CRfEIcx %, L2 L. lem LA E 10em ROF 7 VI L Tk, A
REYZ2 KPR NI ST, Ko Tl 34T 57 7 U Ofir 721, Bl S AT A
ERETDH AR v a rTET 7 ) OFEENEVEE 800km., KB5FIHI#LE o lem
PLE 10em REEOFHT 7Y 2 10 @RI 25 N LEEZEHAT 5, £ L TEEORE
R EAEBE ST, MICT 7 U 28 A LEIRZTT 5,

2. ‘BT
E R INAZ KX UMA (ZKBREENEICH 5T 7V 23/ L%l L, BN L

THU AT D, £2. BIUEEITEAIEEE L, a7 7 U R, - B 2T A xtE
TT D, TDOREDRITIUZHOWCIHIAT S,

(TR A5 %218 |

TIVEHAILX10{E

KBk
7341

MYRAALET I
SHALITHER. S RE . N .
1 57U B A 2 T 7V NIRRT EREEL
2-1. EIEHE

S B2 POAERY | AP o BRI S RGO Sr v, 77 U 38 A
DA AT % 26, BT D, £o, MEOHAV ITIFFEZRRICHERT 5, 1k
T 7 VR AERHY . 77 Y 2REIT S,

2-1-1. T 7V RRFE
B R A AR SRS AR A T TF 7Y 2T 5, 77U & OFERECHE X
2 BEOAIEHR T AT OHEIZ LT 5,



2-1-2. B - M5
"L T T =L T, FREBEE SRS TV ICEE T D, TSRS
NTWBLEINAGOFIZT 7Y 2RI L, FR2 800 B,

2-1-3. W4y hikE

BB TR 2 S . FRETIB O X T 2 2 —THIBED b ORI L 0 KB ~BEA

SH, BEAIT D,

2-1-4, &7 HSBER OER

B IL, TH O BER Ak L CEA SN D, BRI T X TOTHZ B L 7=k &/ VT
TR BRGEREE LT, 77V X a Z{bic&LTHNL D, % NI LEE 2k
Bl CEBK THRIIRKGEIZEAL., BEOT 7 VbEB5 <,

2-2. TTVER - BT AT A

HEEOBN - BINEENRAEIGEE L C, T 7 Vo a 7{bx21T9, Tl L ->T

?T%J:W)% P EeEI RO M FICoS7RRnb, T LT, T T T —H i
L ENEEENT 7Y ZEIY - A5,

<+ | ERBTREERIA T AGETHOL, TI U R L |

TEEIORSHE BN

L7 >
h PROLILSY - 59y

K3 7V EIEE Y AT 2K
3. A% DORETEEE

VAT ADREMNEED DD, LFOFEIEIZHOWT, S%ReT 5,

3-1. MR DORE
FZVEIROERIC, T 7Y OFfo TWA TR —NHOFHICE 25 8 8FE AR
L BT S, £ FESESROBEEE ORI, F 7Y BNEINARICE 2
HDOX A= hFHET D, ZOMEE VT, o0 7R E O 22 ARFIZEER AT HE 722 B Y
KIROFHIT 9, BB KB SR OBREA2EZE L, HELZRET 5,

3-2. YRT ADOEBREhEORE
AT MU LTEBED, T B S EADICKLEREEOKR I CEEE L, VAT
LREEDOE IR ERET D,

109



110 3%# 51

ATHEAEHROBELS LURAANELEXRT > TFTOREHEDRE

12 [FEPMEDFH I v > 3 > MUSES BE”

M (Eak (8 3) [ENLAR B &% 4L N (R 2) (AR e A ]
AJE KGR 2) (B mmSaK] M B (R 2) [ EE PR ES S

EEE EE G D [MR)IESRBRFRESEAL] e SR D [ H L E & HF K]

=

NFEORERIEH D72 D11, BB O@BEZARRICT27-00FftEE LT, BERT VT TRLETHD. £
ZTAE, T T I REREZOFT CTEE CTHLIEHFOREHELE LT, FHREZADFIHLEZ Ty RUoEHXY
BRETD.

1. % - HE

HERSMEHFEMTO—D2 L LT, EFHEEMR CLTEEW L o@EIL, THEERDIRERT VTR D LEE
LW 1, 2], F£72, EHRCFER EOBURLFESTFIZENTHRERT T HIERO LTINS,

WEREOT T FIZBNWT, UTFOX S REESARSZZ6N5.

(1) JR R 7235581 D BN

Q) B/ OEBIZ L D0 FTHOHH

BYEKRT v T T 52K 2 D XIEOLEMN

W BERLRKROEIIZ L D, 7T FEEm 0BG

s ERROMER, FEHZEMICRET DL THRRT LI ENTES.
— KT, ETT a2, FHEMCFDOT T Fausry TS RT3 5ETIE, U TFoORBEERE
ZAbN5.

1) kE SOHK
QEHEIZE DT T FDOOTH

Z 2 THLIL, RARBRIATHREK L OBFELRAEBHICHWD 12O OERT 7 7 O EHE 5 2 F i 22 TR
ETODDOFELRETD.

FEOHE
iR I
SHREAE |
I ]
Y R 1S =
|| ’
EEEAE v ExEIESES
= |
- \y/\l“vﬂj
Lyt p—

B 1 RET T FoRENE H 2 YkrnIse



2. BEHE

FHEMTT 7 FTOEHEELELFIEL LT, EETREAMET, FHEMOARS, B2 - UhEH &V BRE

WAL e RNoEHR #RETD. UUNICEKmERT o7 FoRETREZ =T,

() EKET 7 F DRI
FHZEMICER DI L 2 DR OBIEZEAENOMLHL, KEZHNTUy R EOX S ITELEE5.
M1okoe, EAFTEREL R->TBY, IMUIOBIIREANE OB BIEZ L L, WO/ T AT
NEPOTNA T AZEAL, BIEZHRBICHRIETS 5.

(2) BB DFEAL
i O EW B LR 2 BRI R D, B ESE 5.

(3) Bk D BIWTINT
HRE 7 > 7T OEHEE LTERT 572012, #E L2RICOWn T2 iEd. nir—¥—u v &2 —2 M5,
EEOMNE TOURAIETHY, I v g CERITS U TOkm 48R T 5.

W) FEREOEBI—T 4T
BRESF D720, SEREICEBa—T 7 aliL, 77 e LTHEREIED. a—7 ¢ 7EAN
v H )T RDBBHRETIT) . a—T 4 7T 28BOMEIL, 77 T OERERKICEHE TRIRT 2.
T HIRAROBEE THW LD — IR AR TH 2 86Hz (1113 L TIEX7 LV INERME LTEALND.

3. BUEEFEOFMm

HARM 2R T T T ORI ESE CH 50, Lo FRcETE 2RIIERE TH . oz, BRm &
DEEEBETHLERDD. 22 THE LT, RAKEITIT < HFEH & OBE T—BRIICHW S 2 &S 8GHz @
BATOHBRCTELT VT T EHRROBEERTT 5.

JEE 8GHz DR A [m]i, YeiE clm/s]3 L OVEEEL f[Hz] 2 H T, BLIFoR (1) tREIh 5 [3].

A=c/f (1)

—RANCHFATE D7 T T RIADRET,
Bk ANm] 20T, BIFoR(Q2) TtRanD (2]

VEREGE = 1/ @)

B 3 ki & BmmE ORET AR
XOBLFOQ LY, 77 FREOEEL L. 9m LLFTHDIZ ERNELRD. TV RUEHX TESRRDE
BAE100m 328, ERAMNOEIY H LA ST RBELWMET D7 T TOEMRIT 14 n BELS(X3).
7L, BT T FREOMMIBHETE HITE/NESL, REBEICHENRNEEZ, I THEMMORNE
M OEREAEE L TN 5.

4, £+

L, NENFHEH T -0 REERRRES RO OND. oT, TNHEFARRICTEH H L LT, BERT
T T EFHEMCEE TS EAEE L. L, iETERART VT ERET S Z i, fTH ETRROHIK
NOWEETHD., 2T, ERT VT TOEHFEEFHEMTIELTLLE LT Yy R UVEFRY 2488%T 5. 0k
Rizk-C, EETEZ@HICTE, FHEMOLKRS, B - MEHEWVOBEREZTHTLI N TES. L
oo C, EROMEHETCIINEECh -7l L COERT 7 iR R ¢ X, mEREEICRE <EmT
XHEBZLND.

5. BETER

- [1] mERIENE FHLPY ) —X4 FHEEB LOWEKE [2001, = v )4:]

- [2] HHEEEZIE U —XBRORIE FHEOBL (2)-EHK K CF (2009, H A L]
- [3] JREERZE B4R JEEEmEE PITT R (4.28) [2010, FAREIE ]

111



112

#AE 52

PRanet—ES

Perfect Rovers And NEw Technology Exploration Sample return
~EH e — L BTN A~
$Fi12m ENMELFEHI v a3 PLANET BE
Sl K (B 3) (BRI R SEHE K], BH G (6 2) [WERFPEESSEER], w8 (5 2) [EiRlg e s,
ek K8 (& 1) DRGEALZBE A i 2], BEF ik (A1) [DRBOFRACIE R @S], M 2536 (1) [RANAIE B m ]

G|
RIEOREEZIS U CEREE Y o A ZEIRTE DNAEO L 2 HINBRME L2 D725 5, T2 T, 1EDO7T4 b
THEEM AN O TIARGOND I vy a v EHE L, 20Oy v a NIEEOBEN TGSV T AERIITE
T EDLRMEIEREDRE D,

L DORKDOEIETTOY > TNV ER LB DFRENDNDIES S, & AR, ROV F L) ¥ — i3 1 [ETR U
Lo IVERETER, 20D, HHEEHTOYV > TV ERLIIEEEO 7 74 NaeT 2 0ERS D,
[ JELD

—EICEREERRY TV DORINETZD X217 5L L bic, e — N X D% TVENER & #iEk LA o Rk
TOTHa T EBBO T T T HAROEGL,

2. Jvva U ME

RO B EE B E AT 5, Z L CHENOEES 2 THT X &0l W—RIKOEH OB - EFTIC
THET o ERNTIr —NEEESE D, TO%, ThENO T —A"TH U T LVERET S, BELZY T
T T I L. T o T T OB A PR O EEEE EICFTD B BRI S,

IR B Y A A A BE L BR~RIE 2, [ 1]
RBIZTHE, HEREEZT AL L, ET LTI VEK K- RKE LTHF LT,

3. WU INAREFIE
T DT U AREOREA ERICIT LS HINETE L, RRRIRS S0 3 RET 2,
@R  HEEOHNTYMIT A NE AT TCREERET S, [K2]

[ ZN SRR 5 15 00 B

W2 2 22 % i fE R Ry LR [ 3] X ATTL S
AU vk |BERD L CTED TEE MR L D220 TME7 R % B L 722\
FAU v kBB RoREORR KRR £ 5T TENRS DN

JEEMIE U B ATREME FEALZR U ATRERE AL ATRENE
ok RIS HEO H

W TR EXT S R U LNl [ 4] AL L CHREl
AU K |BRBES R 72 < T WP kB LN 5 BV EEE D Z &R
FAY v kb EROBEOEN LB S I IRIEH W 2333 %

S0 B8 B RO R AR TRENE B BB A K B 9

DHERAN IR

OithER% ¥
QHMRRGBDOREFENZA

SR LAY
®ATEIET

®O—/NZEHS

LR

2 KEEREN TV

G©REHMED S BiEh
——
@FnZhBHOY > 7 ILZIRE

M1 Ivva X4 KELERFY L

3OKERAERRL ) L



113

4. T2 T T OB~ DIFEFIE

LENE, THa T TR RIS MEO S D, FRRENS T T F &S EF 5 HEORE /R Lz,
@A L7 Tk

BRI H OV e e s V2T B H Lo CTH D 2 T T R S,

RS - - - FHES LT T AR AL T, AEEE W TRIOBERETH BT,

iR - FROMETRIALF—ICL o T, BT,

CEyF Uy s By TF U= DX LD EES TITL,

cEHAOD BT - - BEAZBENORLIL, T T T EL oDIFTEIE RITF S,

CFHTLAR—H - HI L R OM ARSI FE T LR 2 BT S,

FT 0P 5 100 b il S

AUy b T 7 Iy
BT 2 O b A+B:C D
AR S B D
L) A - C —EA - KR T T RIEEES T < 25 - EABKEWVRIETITHE LW
EyFrr~vi—r |A-B:C TR 23 B L
EHAO0 B A-B E - BA LT T %< 500 DO BEER
FHT L N—F A, oA GK 1) bR |E

KA B (BALE) A REIARE (BHAE) B @VIRLITHHILA  C : TR S 23w
D : fTH LR OFERE T o — AREHEGOBNA  E SR RIROF PEIC AN D BEA
X1 BRERFOMREGYL - T T T & JERGEIC AN 2 5D Z O ORE A

5. PRATFEMBEZE

@ BT HERE @ 7 — P g

OER (A F =H#F + KEtEN) OEWR ~VTF =FF + B b~ A 7 m i TEIHHR)
NOAEE TORIM 2 EE, @urtit A 7 X 2 (SLEERD)

@Qr—¥Axx T QFFREY 2 — L (T2 T FET)
SRREREOFM R G T — & 2R @Y TNREEY 2 — ( RUNLE)

Q@ARSMR, IR O 1T XA
K ORERLITLR KRS 1 O OFEEY 22—

@wrtieh A 2
KM AR T DR E

AR TLIRNRNSDE R D720
OV —YmAEEt
PR B RO @ & IERE IR 5 72
@RI R > F 7 —24
DIFEL TRV
HERIZIE S E D0 7L
®r—
6. £&
MR VTN E—EDT T4 N TEINT 2512, BIbik e —"E2EEHN NI Iy va VERELL,
ARy v a VIFEEN ML b SRS Y TR AT & S DR FRIER DR E W,
IOIvvarEEITTAOOFEE LT, YT T HE T AT BT HIEERG L, A A
R Lo, MEtoRER, EEOHMMELR K-> TWD T eI L, LovL, ZOMBERMR LR BIE, 6425
ET A O B RIRED &9 DI L7,
BBIZ, REEREIEL DL THELO LLADRY v T OH 2 IZIEA RS EEE E Lz, ZO8EMY THEITL
RLETFET,
@5 ik
(1] ENCARHAFZERT, FEfR [ K — A% KRG ImEFHE ],
http://polaris. nipr. ac. jp/” domef/home/ japan/index—j. html

X5 EREHA A—2C6



114

#4HE 53P

H#H9y FREFE2013
—BIRAIHE EY Y b Ot YTk 2 BEREIE & RTHIE—

i K (m2) [ TR E R & 5 2K

1. [FLHIC

BN THEE Yy b X, Ya—AfHli~vfarvéword, IATREEHHRLEZD
DTHY, ZEHETHICATHEZEEFFICHEITI vy ay GRE) 23T 5,

BV > NRTREIL, RAEMToOFES T, BELEEYy hTI vy v a &8 H, 2013
L OFLEIIMOE TEAS (20134ETHI3H~16H) (2&hn L., duiE cirbni-z2E ke (A
F8H2H~4H) ICHG LTz, &FE6MX O FiEASZEE L-1RICE Y REKRESM T
77

By RHFROBRETIE, %y bInsry MZEEL 72D, $v U7 (RS |
ANDEVNENRNDH D, ZMEITEE - T a—b ¥ U TE2EV, 25 &2 EA150mn -
£340mm + E X 1000gi2IXH 5, LT, ZHTXXY U T EZHANTHIT T, Tvva /75_»{790

2. HELREEYY L (KL R7A41)—)

FELEY > ME, XT3 a—MZXY U TRERLEBIRTHS, Z0xF ¥ U 7L,
NRTYa— MEROZDDHIET — 2R TWD (K1) ., EIEAONT#EE X, 2oy
ThU ., EITE LITR L,

B U T 5o K1 HEYy b TAYAY—) fEF%

AV
7 — .

L& BB & senang RS osasg
FriFEaMsR A mm
B 2L 1 . | Z20mm = 23k
o i RMTER MR (MnaTIsaL)
-
= —_——— = MEEescr00n E2EAS
o el #-':EE #iTEM MFL113A2
[t — p— o En| = SE.EF (s
- T®_T—sam FLAkSomES, KEee
iﬂa e | EENsT YRRI-10507
i 'r ] HAIET (Senaor—viden Syrckic—
e .i i BLwR Syskanm)
R W= 3
E@xE iR A bl
1 b Ao ) —) 2 AAHEP e T
== AR 1300 mm
EYENE R B S r00—200mm

3. SwiavikAk

— Iz ﬁ%/b I, NT7 v a— FTHRETTS, LarL, Fil
FTAFETICEIZHEEINTLEY, EINRAREIZRAZ EH H D,
zz T\ﬂé® v a ik, BIRENICLTERRT S LD
W, by hNOBMEOE FICEMEIED] L& L, &
DO, B L DT — % THEORITIRILZ T A 3] W7
L., Th#xb & TFRITHIE ) CrRIgICY 7 772 L, B
TEED BHHAYA LYY — [K3)

a. H A B

X3 794 b v—Frr=R
F . BEEORITIRM A2 NNEE & o T 5, IEE+E



o0

B0 L
ar>a2=0 ar>az ai=az p2>p1
(1) BRI EE (2) AFRRPINIEE (3) EHERPINHE ELEIRF AU
5 EEER W o HARHIET 6 REELHO
X D RENIHETT I 10 &2 K e e

VA, AR L ROy FICEE L TH D, D200k Y BEET DN E & ik
L. [El#EE) D, EEEE W5, KR T L 9ic, BT MEEICERH I,
RiZalds (MEERAREO Biis - HEEIEY FIREEOAER) LTWnWb, 72, IEEN%E LiITH
X, BELTWD LW TE 5, &6, BEDNELEL TWAEEICIE, [E' V) CHIT
ORI 2T 5, KEY W ITEES AR L, RSN E ORIE (R D24 FTICHE
BELTHD, 20200 RIS TLIEEIL, EATHD FAICEE LN K& WEE
RTOT, [RIEDRKEZWEREITHRETS ., /NS0T RET M%7 LW 5,

b. 71T il il

Yy FAKEHICH—REAREL, 2OV —RTHET —2ZHCTAT L 2a— DM
MEEREIET, TOHFMICEESE S, AiROKREENKE WIGAITIE, #HOEE CEA
TWAH LML, BRSNS FRfs+ 5 £ TCORMZ2EL 75, Zhi
EMWT D ETHEY IRT,

Flo, XTI va—bOEIT R ERIEZ Y OFIZBFIZRIC THLINERHD . T
22— M EBEROMEEZ RS L, FTABETHEODT 2, Zhicky, "Tva—FRalt
NEEZ LT, HodT s M@, HY > FORIE T RN EICE CIJFHICH >,

4. F&O

KRS T, AL T a— FREBE CHDEREN/NS< 20 | B FEENRE L
D Io T, Y F—F BB LI, £IT, AT v a— MEMEKE S L, RITHD
SELYOTF—AEBEEE LT ANy I T v 2L AL CEL AERSICOFLTR,
LoL, @l iy a— b L TEENBELR o TLEW, HIHEHZI R 2 iR
FTBIERTERP-T, BIE, FFEKETOI S LIPS (20144321 H-230) 24T,
b ERLI y¥arERl BT 5, FEIE, STV a— bOERIET TRATHIEZ 95 O
TR, BEOBBZIHE L TS OICHIBE R A& THRT 5,

5. BifF

A KRS TITESE OB RFZORAS, 2AFEHE oY 27 POk, T L T2 A v
v kF— LTOKAI ROCKETEERS D k(1T . 7= 2E KRS TiX, CAMUI 2 7 v OB SR E
OBERIZTZDA~ABHERIZRD E L, HUNRES TS VE L,

HRTEREM BB AR EEF Y hTF— L4
F—A SoRoLi : it EK(GEi2), M 4 (m2), AifE) B (@i2), il dhit (s 1)

HYy VTR THEEIR LS R28E) FEITEEBSTM  http://www. space—koshien. com/cansat/

115



116  58&#E 54P

FHEYTIRF)IOLETT F—LOERK

(CESENTEE S|
fm Bor, Cm FF (w2) mA &M (&1

1. Bht&
WA FHORCFICHEZ £ > TV D AR TWDOTIERW o ? 25 B0
DIRNDTIT 22
FOBRIZH AT, IR Z VU LEEY UBETEBT 22 L1z, 2O T X%
VO L%ERDZET, BEMNG OBRELHECL TUI LY, FHORIAICHEZ R -
TIELLY,
SEITARBOT IR Z VT LERDD, ZORBMHPITDORPIIRAPFER I TN D,

2. TEME (B BE)

@! fEREBK
PERIZ, TAIR—NAT 7 Uiz, FUALTREDHITDHETIES T, L,
T DIIETIE 300 HRRE Lse TE RV, T THRANBRALTIEZL, TV A7 4
VA LW RFERIR T 4 VAILR LR D REBETH LN bDIE o,
ZOHRDOBINT T, BWIELE 7.5 Eihk, &EEE 25000 2 FEBL 5 2 LITHIIL
Too eB, ERLET 07T AEHEHRET — X%, M RKFERFRZO S D&
TWelEnwiz,

@ =ik
MANEZ RD D72, T IMAEER Lz, 7V Itz UlErd
DHOWNET TA U —% R LT, #icide—2 U —$H0n-o
WTWD, X7 EXRT Y T EHENWEETHE<,




117

@) EER
FIRIC I, N EREFTO TWPS Bk LW ) EEREM -7, 2 2VSA OER
ENE LTS,

3. I7 K—L(BH BREVAS)
INERE IR B O FBTE 2 & 5 L BHEURES R F—a % o> TIE LW &V 5 i
D/INH ZAEE OB 55 FERR B3R A 7=,

il {1

@O FE#

HHEEXD THREEXT VA ZEH Lz, IR E 99.9% >~ FL, BEX
LR T TR LY Y LAHOTT R—AFE ML LTL, BN O Th 7203,
ERGF ANRHELTNOT, ffEICITMOOFERE LB DRIER BT RELE ST,

@ 1R IA
FERIG A VRE L, K, A, RIS T TR 2R L2, Zholil %
EO . PCT7 4 VLB TEEE, UIDRWe b D a7 —7 CTHeE LT,
FEE SIS 2T T, b EEET D,

@l =7myr
WEIERLEZZT F—AZ F—AabtxzTa v 7 THFLATWER, AEITHED
HEORLTIE2BEL T, F—ab—KMbs®, ANEFHEsoREEEZFIAT S
WEEE LTz, Zhid, afnic o,

4. ZF 3wk

*+ home.kobe-u.com/tenken/activity/plane/index.html
PR R R FER DR — L=



118

4= 55P

7722V LIGRRA K- LOIER
Sl R 3, il P, 5% OAE Q)
A WEHER, BIE AR, R S, O B, 2B KRG, Bk BR BER OB 04
(2B &SRR S ]

1. @FLIC

R BITEEUEETT I X2V T LD ERE LTS, 7 I R4
VU AOEEIEBEB T AN LHTND TRADOEE] OX v M &fEH
L. R—= A3 OB OFBRISF SAERO 7 7 - F— Lz
PERR LA » T& 72, =A@k EE- 7228, fiEE- 726 O d
{TpoledT, EEEH LAEVE LTz, L ZAP, F—ADMENT
SALBBEER L T LE S DIEV ET Z &2 LT,

—
ke L 7=, FEAREE D
B F— A

HL7=

2. SEEZ F—LERMBHE> 7= K—LDEN

bR o729 b, FIOITHREERN -V, ZERIZT I 2F v 7 BER— NV afliol, HEDLD
. MERADOT IR F v I BAR— NV EE o, FESABEROL O, MBER—L 2V, TLATE
FRIIARAEOITDALK T, RIS T 5 2 L N CTEHEHNLATRER OB CTH D, SRS
FUL77—RObL0xEELZ LI L), BRSEICEVWTE OTHL T Y 5T 2 NEITR Y, £2
TEAROREEY OREEGDEDLILOEELZLICLE. EHIChloTIHEA v X —2y MY A K
ldesert domes| #&&IZL7T-,

AFETIHHEER L, ZUTEDLE TNV E2TD RS T2, EOFELEEN—=Y E2EHIZonT,
DADBHEINTY A ARED>TETLEN, ERICIERT 2 2 ERHBRR o7z, SRNTEAR—L 03—
Y DG —o— O FEEAER LT,

FANNSWT Z PO F—=2 %D | AEEDOITRICEIL, £ F—2DKREZ RO TAREMN F— L4
DYERIZIED Z & 1T LTz,

3. (@FERALAEMHEEAAR
CBRR—L s HATF—F AR R
cHvHE— cHLDOEL

4. {ERTE

A H—Fv bV A b ldesert domes| (http://www. desertdomes. com/index. html) {2 CTH-£& 133. Tem
ZAAL, 75— R—LDWUOES LHERD D (FE 1)
HE LV A X > TEBRR—ANH =Y 240 19



N— K AAB30K FCD30KK CFD30K CCB30# DDE30# EEEIL0#
E1OTNVT7_Ry hEAB-C-D-E - F&2 UL TAH5=ATF)

Smnl Length [Dome||Sphere| #1

A ||[33.85 30 60

l ] 2] B (o)
B |[39.47 Il 30 || 60

A | 33.85

C |[39.37 |l 60 | 120
D |[#183 |l 70 | 120 B | 39.47
E |[43.44 ll 30 || 60 F/ o\ E e L N C | 39.37
F ||[39.92 30 60

| ‘ . . = D | 41.83
4-way connectors || 20 0 . 5

c © v g B\

5-way connectors 6 12 E 43. 44
6-way connectors || 65 | 150 A F F A F |39 .92

X 1
T A MR, PRICHODOETER 1 OKEZHWSE ZAREIES Z LI L,

5. RMELEDEE

H R = O DB T OFICEET D,
R AT T > TR b 0z ffi 9,
BB BT, 2mm P EORRZEEAED 220,

F7o, AL THERITIZU T ORIIEET 5,
SR ERBTTHREN IR LA, TEHEIRAL | -
JBEESDHR—= a9, BESTNALEZ A

DY LADIREZAS 2, WLz aby, TEMATERNED

275,

6. F&o

MUE EOEE] ICREMTTT A MNAEZEELESE
NIZIR, DY LADEIRER—NVDOREINESTZTZD,
ABEXZTWRNENZATLE D, £2, ZAFOKE
SNES OBV BT T LE o7z, BUEIIAEZ A
AT DAL 133.7 en®D R—LEVERT TH BN, T DR
W HERICHIVE L ThBED Iy, Ya=T%
v¥a VY RIZIEE ZETORTBHE L2V,

w%mbk%xh%®F~A

119



120

AHE 56

MoonKAMZ AL - B DR 3
JL—3—DOBREEEDEFRMNR-ADREEDEL
RAPE A2 E MoonKAM Project Team

FF OEXE (3F) . X FEX (15F) [BEEffESFFR]
KB EF (3%F) [(EAgEhFER]

2 B
MoonKAM & (%, HJE R4 2 GRAIL (H ARRERE] 0201242124 18 HIZ H I I Hl I T)
R LIENASADEE S0 77 LA TH D,
A7 HIZGRAILTHRE LT-E5EEHZ W T I L—% — DR & BEROBFRIZ OV T Ll
L. H@%&%@Ewuowf% 2 L7=,

1. [FC®IC
%Lf: IHER, N7 L—F2 —Dliglizc L5, RAEEM[IZHITHALITY XBED
BT 555 O T, JL—F—OEZLERBHEEOZR, BLO, 7L —%—

5@6@%&V~5 DEEHE, THERIZX D7 7 A > R RGO RGE 2 R 7
toikf&v~§ DHEALERSICET 2 EE] IRV T, R & =M o ik 21X
THIERIC K D7 74 0 REhE GRETFJE L7z & OfEEmICE LT,

T THIERICE D7 74 > R2hE) ik, AVEICHE Uz fHEKIZ T Tnd 2 & e
O EANZ LW ZL OBEANEZET HE VWD | AT HDON TG TH %S, Lo LGRAIL
DR LEEETIIZ L— X — ORI Z EREICHIET A Z EDRH L, A6, #Hzic 7
L—H =D L EEOBGR] ZHWT THERICKD2 7740 P8R K2 RIET D
NP Y el

2. FHRIAE
ESCEN MMETE%LKE@ﬁE7V~&~%%Iy7L\%R#EL&%%&?%
Wiz, 7 b= —Ok%E THHMI L—F— PRI L—H— « ) L—F— -
wHY R L—% —J®4OV\D&—Vay%r%®ﬁ-§@%%-%®@-%®%
HIDADIZENENGFELC AN T A =Y TUIEL 7 L—F—Ex T v v N5,
WX SN DB, ANTE VIR LI ZREEN LI ZOHEELZ B> T LE I 2
W, WEEHTIIREOL IV RGOEINER D, 22T RO - EOW) 1RO
i - o) AEnEntigdT sz L b L,
ﬁ%MWMMM?~&@ﬁ?Vn~P#4%ﬁ%EWHu%~ﬁm’#~Ez%ﬁ
LTEY, BRESATGRAILORE BB EZH WD Z ENRTEX W, A TIEEE
720 NASA Catalogue of Lunar Nomenclature ®5 — X &2 L7z,

3. #&
F%i{ko) DT&)O?L.O



£ 100% £ 100%

7 oo% 7 o0%

L oso% mZEYLS L so% LEZ- 92
))L 70% ,}[I 70%

[ 60% uRRE [ 60% mthiF

c 50% [ 5%

& 40% FE & 40% FE

o 30% » 30%

2z 20% m Hiff z 20% mEH

@ 10% @ 10%

a 0% & 0%

B £ (km) BE1E (km)

£ 100% 2 100%

7 ook 7 oo%

I/I 8% mEEYLY IT 80% LE3-UP%)
5 0% 5 0%

| 60% mhRE | 60% nHhRE

(c 50% i 5%

& 40% EE & 40% EE

B 30% o 30%

z 20% mEH Z 20% B

@ 10% @ 10%

& 0% & 0%

B (km) B (km)

EHELETHERYT &, BEEANI0~30kmBBED/NME Y L—5—(F, REAITEPRER
DEENFLA, RAITHEME - FEENKFZEHDH S, F1-100~130kmDKE S L
—5—Tlk, ELLLFRBEPREBOALELY, BIEGLERER—THD,

—7. BELTTHET S L. EENOkm~DY L—2—TIlE, REITEHEMBENAR S
NELDIZ L, RATEEMECEERARLNS,

4. &R

EHIOBER10kmAEE O/ 7 L —Z —Z i3 2 & B O J7 23 B O EIG A3 0,
FWEO, EAENIKkM~60kmD R 7 L—x —TH  FHITIER SR WERRN R
b, ZOLMWREDOL I ZFDOHPROENTE SITHMM Y L —F =R Eh
LHETnE, UE2oDlignG, EOLIY RABOHFBENEHER LD,

5. §1EZDRE

AADABRER [0 B L —Y—H 0 o F—CEII L 7= R [ OO T,
L) 2R E LR EBNREICERSTZINT 4 —aiEThoTe, 7 L—4—F
WEBEROBRIZOWT, IR OGN LNV T — X ZME L T E o,
Fo, BEROWEDO 7 L—F —Z2O0 Tk, NASAD U A MIFLHiNFE L7 < BEHER
DOIEHEE LKW, 5%, MoonKAME 4% FH\WCTF — % Z4fise L TV & 720,
B, JL—F2—0ORRICZFIE -V T L —F = VT Y T L=l P4
DEIZHYTEELRVWLDOLEHIFE LT, TENL Y L—F —DIIREIMIZHFET
XD X0, EBENRAOHFEIZONTHFATHE T2,

6. BEEH
NASA Catalogue of Lunar Nomenclature (Leif E. Andersson, Ewen A. Whitaker,
1982)

121



122

BE 57

HECRT D0 T A KD KON 2 k3 % 37

MR ARE. MR R (R 2)
PEa SRS, 8 fnZE. BUE 28R, o AR TH OEAN (E1)
(55 5 SR SRR 78 1 4 S A 2 )

1. IZC®IC

ABREMH TS0 1, B AXT vvT a7 v A4 7 =2 K DR 50 e
BB AEZ b—% — O Rzl > 7 AL K A E1050nm & b &5 5
700nm~1500nmDO IR # 3 F Uiz, B T v Aald~ v MREOEIREE FTEMKR S
b EE L THKT I M THL LD, A7 V—¥% —OAKITEAHEZRIZ X
LbDETLREEMT LD THD, HxIZZDOH T AT K DWINZH DD

BHNZ L > THRHT 2 2 L2l ART,

2. B &R

(1) 20124E7H31H  FERKR AT B K 3L B T oL

- Bl I RRE LT UK R TR B R SR

B DST (F—A U ARSI iEsyLes
Photometrics CH350 &£ i U AUMHIC C D I A

- BUZ—7 N fEEEOWE

- BIFYE 750, 875, 1050nm @43 i & e

CFER WIRET 51050nm T ORI E RN Z L iIXTE o T,

(MEOY2=TEyyarTHRE AV BRX—F v FEIZTLTWARESEH V)

(2) 20134F8H18H~20H FAHLKFABIREH K CH TOELH
- B I R LT UK A R R R A
- BT DST (F—A L AKBYEES) APyt
Photometrics CH350E i NG HIC CD I A Z
B Y —y b aeYL=g AR
- BUE 750, 875, 1050nmd 4y YRR A I E
WEAEDOK B B E 2, WOELEIToT,
A=y NEBEEE DY T VW a L= AR EICER
C RO AR I AT

SRR EBOE YT 4 T ETH TR b OOERBEO DB T E 727

.

(3) FEBR=ETOIEFEER

- AN E R A B T R =

- BRI E s [ ] L ATEDE i EICCD

71 A 7 (Atik Titan-mono), AT KEER (=4 He—4%—)

776



H—=Ty N TR, A, SRS (5 )

(BT, FiRaid/ e 0L LK)
- BIJ71E 600nm~1000nm OG5 (600nmEL F D RIZIR1 7 4 V% —THh > )
- FEE 600nmM LV BRI E CTORS LS HMEDORE LT 70, ZOfESE, K217 &
DN D KB TIERRD BV T AR O700nmAHE K 0 Kl Rl T ORI A 1%
HT D2 ENTE=, FEHLED A Z1X1000nmA0T TIXIZ E A ETREN L D728,
1000nNmAH i TO KA A DEWTHH TE R0 o 77,

el
1r Dkt
1

03 S= — ==
0.4
0.3
I S U] BT oA (R)
0.2
580 630 680 730 780 830 880 930 980

R&Rlhm]
[(K2] oo om, Fifa, KB X 5 S0 57 58 /A

3. BE

2 FE DIRBER LA COBM CHIR SN DT — 2 BEBLNARoT 120, BEFRREL O/
A b SN EBR O L7240 688 % RO T H O/ BN kR L T B, INEOE®
BTN HE VBRI U TR DIER E XD T LI 0L &
PIBR, B, AP THY . HREIVa =Ty a v ORETREETEXHTETH
%,

4. FLo

ASBEIOBRING, BENERTIIN 7 o A0700nmE D BRETOWRINEZIEZ D Z &
MTETz, EEOABICBITAZ2RINEAZESZDZENEETHY, TIANTEDH &
BETEH Ly a g AEZEZ T,

5. BiEE

TREE R S T OBMIF L OEHIT — % O TlE. 2< OMEFOHFICH LT\
PExFE L, 2O CHELE L BT ET, Fo. AFFRIIREEIFEREED [H
EAEORFEIEBIER Y 0 /T A OMBA S CTITWE Lz,

123



124

AHE 58

H Z21H O R S8R
W DB, BIE R, SE Q)
(5 I 6 #7057

1. [ ZL®IZ

AFLOHEREHET Tl LAiD B EE 4 72 515 TH OB 21T > T & 72, IRIMRBGHE
FEGFH &2 W2 AmiRE ORIE, A OE A7 MBI CThD, Lo, KA
7 MATETTIX, AOWgE mHOENZ AT OITE LW 03 nole, £2 T, FA
7= BIIR BN X ARFFEIC Y B L=, WFED BANILL T D@y Th 5,

- HoWEB AT L, Rt~ v 72 ET %

- AR T-E DY TV ERE L TEREZITVKT S

T gay Tay=s 2] 2ED7 L—F—DNEDOFRHERZ RGBT X 5

2. B

L= HI1E20134E8 H 1T HO H iR LT~
Z OFFD H#nlE 10. 5, (ZAHMA IR 400 TH o
Too EEBICH AT LRHT 4V Z—% Y
37 (K1), 7 4 A Z—I21E 10° 55 180°
FTHEOVDNSS>THD, 7404 —% 10°
ToRrsE, 19K TlEy hERDED 2
BE &R Uiz, T, FITS B RICE
fal ., B{go - ROMUEEIT->7-% T, RGB )
SENREIT o, SBIT, LT 41— H1 BRMICE L
DEEEE & B2 SI2ON TR, BELEE O R 1 L —
JFIa) & A TR & BARD TR 2 5HE LT,

3. EER

A ORABEFEROEWEZ D DT, FEREIZB W T OIRIERIEZIT - 72,
ARBEEZI L TW D EREAITENZRSE, mHARES TH D, FERICHEH L2
YT TIROEY TH D,

#HEA (0.00lmm, 0.0lmm. 0.25~1Imm)
ZitA (0.00lmm, 0.0lmm, 0.25~1mm)

A DOIRICEOBRNL. ALAHMA 407 ITBWTITh 72O, Y 7V &R, &2
EHEOMEZFEL 40" ITRE L. A LERRICRET 4 V2 —2RBI LN LIRE 21T -
oo SBNZEBIT. AOBIE R U XL O ICE L7z, ERERS ., XREORLE
DI, FRAZVRE»o7, Flo. READOY 4 X DFLEDOEN, 1TLA
ERO b0 T,



4. B

ER SR EEG (K2) b, Ho
MHEEmMHE Y SRAEINMERNZ DD o
7o 2. M3ET 42 - 7 L—H—DN5
2R X—X" OWimETH 5, K5O
Sy OARNCEDMENZ L3 b 5D, eSiTho
By L0 BARIEE DK 0. 5%IK < 2o TV B,
EHIZTE 7 L= —3REARETH
L0365, AT HOEBRMNIE L E$iUE, B
LW L—& —(ZBE T 5 1E O RN
RWEH X, HA 0k A X2k b0 T
W70, 22 K - TAERR S TR G E MK
WEEI DR 72 ETH A 9, TILHIFRIREIC
UL LTV Z &LV, RIEEDER WY

125

M2 WS G 7 —)
fLAHF 40°

IZED> TN EEZXBND, RLBIIZ, 7 L —F—DFERRELHTET L/ 12T

BETHDIEAD,

5. £&8
RIeBidme7 o2 —%HnC, A
FHORHE~ ~ 7 OVERIZEE) Lz,
Flo. M DOIFER T FEE A BRI K o
THED DT, ZOfER. AR AT
LUE DRI DM o T2,
c ZRETTE TV DAIOREEILR L .
FHEAE TTE TV D EH ORI
W,
« I L—H—NBIEOD WS DRIEE I,
JEF L0 0. BUFREER Y,
+ 0. 001~ 1mm DOHFPHTIL, Ll DRI
JEITRL A AREVWEEL R fBHE
A DRI EE TR A KIEAFE L2,

HE

2400 2500 2600 2700 2800 2900

XAROE St/ IR

3 T 4 ANDBIED D NERORICEIRT

3000 3100 3200

CLERIHT LN =2 — DI, JEARDIRICE MR DIE, I K D ERI T H

L AT REMED N R,

6. ZEHK
(1)
(2)
(3)
(4)

MHRER ], ENRICEH, ALE. 2013
MR ORI

"%*j{:\ *K?%%ﬁj\ %/ S

(BB R ), AT R R R, A s, 1997
TicHr « A OB, B —, NHK 7 > 7 A 2008

=y

=N

THEALEAER, 2013



126

#AE 59

ADBEMNREANT NEDH
[N—FETZIINY 2 =7 REEEE]
g KRR b D [PRBHSCPE TSR] BE w8 (h6) (IR miszs B/ e
fan K Ohe) DIRASZOrE B/ ER], R #ix & (h6) [RIEMNZHRV/INER],
B ROE UhS) [—EHNERE/NERZ] Bm /A& UNG) [—EHNem /b,
WE #H Oh4) PPIE TSN

E 5
ADEBEBENLIHRITEZRDTZEZA, BAMCHEIZC6 HLDIXH > 03 7, il
HRITHE X DA% H OANESEE 21T TE X ZHMRET LV TERI L, B#oES >
XEMEOENE LTHIK & ADRENRHELE CTRWI ENHIA L, EHIZ5EEDH
DOREINSHOHRE () 28T 25L, AT HHILELLTWD I ENGhoTz,

1. B8
GRS CTHOMBLRITOEE RS, (BFEREO HIEEHIZOTD,)
il HRIT O ETAREEN DRI EME2 RS, HOEEET LV EBERT D,

2 ImERE
RIELmEEOEEN T, £1DXIITHAEZ 1 5y
L7z, RehlzX 1 I12R LT,

=1 AomERE
g E | OFL SonlEifSiel - £ orER 1800w (F12)
B A & |- CANOMN EOS D
e | EEEEE (L7 2~ t-ERD
RERE | anpee agnan 1 260m
W [ EEERE T OEHEE 104 ToRE
B |- I80 100800
rol| JLERNER BFLU - ARER
3 fam - BAmitE #EEoElL FEIshe s
. =

Sk BilbRITDRER

E1  BOimE:451(20134£5 8220190 16m)

ADMHRIOR  goem —— -
O RIS s |\ oz s
iy smEx s " 4 r :
(2 2 DR 746 v W - N T v
TR ET o, A a0t
EmEmNS TR, By s h "

b R.5 L BARDELS < L Tt
MEHMABERTR B2 AOESRIORBADHSLRHREHOEE) —~&T N
BT LATE B \\r/ v
MEREL TN Z & T, bR EHIATE 3, g

B A OROBEFGE A LI L, MoE#EzAD 90 E Tk A I} B
RO L 70 BERRAS 360 FERIET B & b K 1F 213K e
+% /1 EER A

° P | wemzoess
4. BEROELDSHERIARERD S BS AEXITRRROBBACKDS

1 5EOBUFEROEEZ L LIZK3OEIITER L, ZNENOREEMfZRDT-, 2
F ORI S 1 THBRITEEHI RO 55,

A O 6 R ITEM =8I O 2= (BaEREE) —FERA DA X360 « « - K1
RO HRITEINEL, K&/ (©26.9 H) LK (32.9 H) T6 HH DEWAH -T2,



5.mbRITRAPDIES D=

o, 6 BEDIZH XN H DO EMIZEV, [
4R TEBY T IR E R AN, 7T 7%
BAEWHE D > TWEDOT, bt 0EETIX
W EEZT,

ZZC. ADHERDE Y 2N T 5 7T V&
Bz, ZONEEETATHDOEBXRITELIE, K2
THRTZLENTE D,

A O H KT JE =438 o [ &8~ A EEE - - - 22

A DSHH 7 FfiE THIER 2 B 2 e, il S R JE
EOHFERIIKDOEBY TH D,

JFIK  a. HOBGEOMERE TN ED D

b. AR E 2N E D 5
c. H OWEDO M JE & NREE D TR ED D
ENNZLIARBHD =D, a ZHITRICEZ 2 ED T,

6. ADNEEEMA & NEREENDELE

H ORNEEOER) 2 8 HIZ T D T2 D IRDIE Z TV,
HoOE#E Z X TRTZ I LT,

E OHPAEET DS T —E

@A OfaE XM #aE

X2 &2HMIZT L &, FFE=t-E 12725, K
FIWCEVESIT DT, 1 2RATH LA 20T,
REREI=EREC 22 0 | BRI OEE O F it L CHHE
TExhHZ EIT B,

127

RO@ELKEHOELOEE Al

W5 o) WS AEs
-
-

0 200 250 300 B0 40 &0

HiEEaE)

H4 #@HREAMOESOELAIDELL

E5 Pz uEGEBRIT ERD OE L SHME0E

K51k MEBRITEHAOE W] 2 THEMNOREIDEN] L LTRLELOTHD,
2MIOBIAIH O FRICAREDOHOMEZBATHE ., ZhEEAEKBRAEZ <, 2
DR, HOGEIX THEGETIZRV ZER35nh5, FEHEER-T-,)

HERIZITW AT RE S EBOVAHIINESS AR50 T, BHEEZFWK S5 THW-/EM %
BRRE L7, HOMLEMZFIERFHNI /2D | 2Tl 50 L ®ODFED A OB %2 M- 72,

FE AR OO & T3,
B &0 & FEBRITENZ N5l

2ODIF—EH LRV, BEENS AR ITWEIL, 7

WO A% B2vd B ITEIET D L,
HUEEENESZVHELELS D, I
Z[6 R CRI A v 5, BT TOH OEE)NX
Wb, BNADOHEITWB OA %K
RAH L HERICITWRTE S | EORITE
SEYNTWDZ Enn0 ., THPELE L%
WS 1%, 2T sL0nz 5,

7. fEmESHR

BN DEDNTAERITIRD 2 HTH D,
OH OREHIEIIAEH TH D

X6 ANFEEICKYEREL-ADIEMEE®B)

@ H O /NESEEE 1T HUER |2 TR 13058 < 5m VO BRI S T R D
INFTOELEL, HAONIRE T 2EE LIZHMARET LV THD TE 7=, 51%I%., HEk
DAIEHLEZICANTZETVEED . EHICEHELWHOEFHTET VATV E 20,



128  5&# 60

EE2NEDHICTED
Rl s (B 24 Mle B E GRS ]
AR A (B2 TR RS

1. SRR EIRE

HIAERFZFEED TH L EPOEH TRILFHEIZR ST ] ODAX MIT, Fxld
SEELCFEEICR o TEHEICOWTHIET S Z il o7, HERIZOWTHANTNL H
HIkkA REOEROGEZ RO, ZREEHRIZIIAOENRHDLDONE VD 2 L2
ZFRo-, FEOEREOEAIIANTHICERINTZ DO TRYDEATII/ZRWE WD Z &gy
MoTeDEN, BEIZIIMERD)N, £, REZOAIZE R D DONEBRICBIIZ1T 5 Z
ETHRTWS Z LT LT,

2. AEAE
REBHTEEREZE LOABATHRS ZENI DS, BRICOVWTIIUTOEHE CTEE,
B EKE « 577 0 20134212 A 23-24 H AT RXHE O& A (0£21.83m)
BURIK . T—a v FUEHERE (154P)
T R - Mok (RSB B : 60 X34, V60 X34, R:60#X3H
Sy 222 ) » b (JEHk 3200~6800A) : 120 X 6 £
F—HEMIZONWTIE, TIEDEBGLEE Y 7~ ~H U 2R TREGET — 2 2161 5,
LR ORESR « BETIX, 2PN — A 7T —=F b HN T 5,

3. HER
(BB (SRR~ T S54R)

S 0 B 16.06 S5k, VO 14.43 558k, R 12,73 S5k

tiE% : B—V=1.63 , V—R=1.69
T—HATT—=REEPEDL L1 DL HIThD, (e L TKREOARELEED)

——+E2 T ool B2 STVAERE FI—( AR
<;i> ‘ll' ‘ll' "l' >
0.30

55 h

Ly Ly

OIS B—V DIE

M1 B—V OEIEHORE
V=R bRERICKG LD bR IFVE WIS ERBEFE LN TN D, (=— MEEREIIHISH)
(53 L)
B L= 7 —A v N EHREOSRN V N T 14.43 5 L REM - T-7280 ., 5 8L
TR T — X 2T L CHO R Z BT 5 2 N TE ol



4. EE

IZUDIC, HERIIKBONEZRF L THo TWDEDENS, BIEE S KB & F% M)
/O THAH ETHRLTWE, LAL, FEEFIRGOAKERIVENIREL, Rk
WO FERMB S DN, THIEERSEOME TRV EEZE XN, R’ A2 5 HEK
IIZEDE I 72T EBRBZLNDEMNIZONTELTFD 2 DDELE T,

Species* Transition Systemn Name Wavelength (A)
FE1 - H20 OFFR o BT (00) Viotet o
AT BIHROEHOK e o
80%7% H20 72 L 3o t-, ik s DIELXIE (00 Ve s
EX T2 275 L H20+7204270— & pl Xz Comet Head Grou 340-4100
T540A DFEFICH D Z EBND, & o BEET00 Tt
DEHRIZH H20 < EEATNS M ATXE 00
LEZLN, ZRICEAERAREE ., 6300, 6354
MTEL HIEDEREMO O 23 R o82s n645
FNX—mNEEEAMOLD LD % co* BIE-_X25* (0,0) First Negative 2190
Y, HEEMOCKBEY bE o Ve comet Tl 2885, 2596
EHICROESRDEBZOND, e amme o Doetemes 25 09
OH+ AT-X3Z- (0,0) 3565
H,0+ A2A -X2B, 4270-7540
Ni BIZ+-X2E* (0,0) First Negative 3914

2 Sy &R ORISR (Feldman et al 2004)
EE2  EEAR ML DEADEIE
AN A ML > THEEREO KT S 0T <, ZRUCT LV BITRS e D, iz,
HEFIKGOBIZE > THENINEHVIZH A NRERBELa~vE KL TS, 202
EnD, ERWERCTHDH=— FEE(C/2001 Q4), ¥ v 7 v FEE(C/2009 P1), 77V =
A EHF(C/2011 W)L, HERAHEHRE TH LT L—A > b rEHREQAB4AP) L 0 A7 &b KD
JEA Y ZRlSTBER DR XA NES DRV, ERDRK 1T OBABREOBERICENLTHNDD
TiE W, EEFE2LND,

5. FLHESHRDEE

—RENCERRIT KIS L0 b BT RS IENE WS 2R bhotn, FOFRKE LT
PEDEEL EEBR 2R EREILND,

AENI BRI CTHI 2T — X 2o =8, B2 < UK EE
LTHNTHILT, BRI EEBZ2OELLN/KMZONERDLZENTELHDT
(ECA AV S oY W

6. 7—hA4TT—42I12D2L\T

TV aAEHR AIETRICED bR

=— MEE  HEBUIH 2004 4 5 H

v Iy FEE : http://www.lpi.usra.edu/meetings/acm2012/pdf/6075.pdf

129



130

AE 61

TA Y EBRITRIAEC 2 =0h
ATH B (2 4F), #1258 (2 4F), BT K (L4F)  [SRRRIRNORSAINE ks F R RSB ]

E B
KBTHER URREE L= 7 1 Y A /2012 S1 1225\ T, K235 < F TORDZEL(L, - FUSE
H ASOEERT OME 217, TR, EEN KBTS B TEIMITHEE L., FoailkE
ICHOANEZBLLTND Z Lo Tz, BIZUTH S OmiEtE, EREOIEEIN NS < 72528 kR
Roni-,

[ZC®IZ

TA Y UERT, EERES Ry hU—2 (ISON) OWmEsE TR RS-, TELR-TE
PRV HRIIE DELR T 5, BRI IRE 4 7B NI D O RIIWEIC LV [EE TH D,
VB & Ao THEOAOI b ARG CRIII L, ZOEENED X 5 WEEKNT 500
e 25 HE 23T T3, BUIORTD 11 ARICT A YV U EERREL CLE -7z, 2T,
10 A D Difffee L TELZR S > T AILOIRES Z S A bERERZTHS Z LI Lz, £72, i
EERR CER OB X (D) 7= DK 2 SOHO DOEHRIZE 77 A V) L EROE)X
HFTHRDHZ LT LT,

WEI 74V EEDEBDEL
BT — 4 BUAER: Celestron C11 28cm F6.3 +SBIG ST9-XE
W 1014 - 11/19 @ 15 B30T —X
B FREHE S A B LR A

AR 7 R o> Makali'i 2> T, REAR) & HOB) OGN HEE L ERIOEEZHDE L,
% ETOS SERR)ERDIZ, £7-DS9 L) VT R affio TENLDEDIAL SEFH, K
7ZHEE FOEDOIAL X LIS L TEREDO RNTORS S 2R, KO- R & B DD IOZEND
KBTS NZONED XS IZER OB T DO EFH~T=,

KIG~OHEILIZRE S RB ENENDMIERR DO, K OZEDZEDE N E FIORT,

KE~DOERITHES B 5 DL f: ISONEE 0 &0 E (L
KB & ISONE E DR DIEEEAU) 0.8
0.6 0.8 1 1.2 14 0
6 . . : .
.t
& oR
g ‘I3 a5
2 9 'Y
10
t_ @
1 g P
¢ ¢
12

MEI ZEO:IRRERHEOEE
F—4%  SOHO "h—LX—T DT A ¥V AT H U\ OB 2% 3 BRI X 128V H L7 it
ZERR L=,



Makali'i Zf# > CTHEif% EOERDONEZH T, KDD
N-frfE %, SOHO [HEifg FO KO R E K&K, FEED
RSB L CENENOREINC BT D 23R T-, &
DITHIER & B2 L ONEBIRA I, K0 IE LV~
Wi UNREE 2 3R 677,

KU e UIIREE OB b2 R LI b O Th 5, Hifil
Vo B SEIEG 11 A 28 H 18 i 35 437 b ORI 2 i
I CRLTWA,

VT H pEEg, HEME T LEENRE - EDEE 2o
TR OND, LvL, mIDHFENTHIL Y
HIELS 2o TND Z EDoT,

(km/s) ... @ i .

*

N g
D
D
=

[85)
*

e e
. o™ *
o000, 0

* * 00.0'0

- SRR (m/sec?
L 3

)
T

=0 -
oY
- L4

D
I~

T Ty — 7 t(hour) B T B/ T
-50 <40 -30 -20 -10 0 10 20 30 40 50 B AEBRE D OB

ERELEFLED

7E T DD SOOI LY | B & KIGOREN K L% 0.8AU FREICE T2 A, &
e D Z LNy InD, BEOHGEREA L v 2t 11 A 8 AEOHHEZ LHEHITE 5,
Fio, BREOAL, HWEAREIEDIENLOND, Fa~EE LT, Zhunid, EENKGIOE
SN, LEWIHRAERH LT-T20 &2 b, HELONZEE & —Ed 5,

UL H AR OB E IR O 7 T 7 D in 2 LN TE D, ITHAEEE TOKARM, 22
IR S A U728, IR SRR L VIR T Lz, 2 OfERIT, EROAEORE TS
DDOEFTIHMENN = ATEME A RIE LT D,

SEH
C/2002 T7 (LINEAR) D% - Speiill,  JHEEIG, 730 ERCEHH, pl0-45

i
ZOBRICEEL T, BT — & 24 12 S oo 7~ F 2 T RIFORERE S by HEEIREL
TS ST R AR OB S AR 5.

131



132 58E 62P

TA Y EHREFGED 23 HHE

@l Hef BE OER (W) [HERSAMELF SR - i)

BE
2013 4, 7TA YV UEERRL T D+« +, FAET 20134 11 H 1 Ab ZOEEOBRIZ 16D,
R HREL L T2 DI A BRI TIE 572D T, RININMNERFFE TE R o720 BV MREDRN-
720 L7z, 18 Hib 23 HETO 6 HIEDIREIZHKI LTz, #&¥E L GHEZ AW TERROAAEZE(L Lt
EERbERDD L, BRI VI L—2a V7 bOTHEBEY OBEEHO -0, PRIV S22 &

ﬁi\%ﬁ)") f:o

1 B®
CEBEONMBENEE L, 77T — 0% JERIB O SO E D D EEND D,
X777 —0OF B
IR LKW & & A SR DY BALIRF RN B < AT
—ETHD D EA
- Astro-HS OBLHFRR I, HEDIEE(L 28T 5, X1 77 —0% FHl

2 Ak
AT TFEF == ANTT A YV EROMNEE T,
ZOHAIZM)> THRITENCEE A2 RE T 5,
- BUGET AB OB (BEE RATET)
- BUNIHEF 2013411 A 1 H~23 H
- kRS NIKON D60 (#25), NIKON D7000 (V%H) M2 TAYUVER
KR MR IR O & BRI IC LD B2 D

MERE AT TFEr—F—LEEE RS, BHEOMBEORERELEL,

FEZEE B Lim BB DERAEL Y 7 b vega &M CHEOMNAHKE L, =/ 8L THEML
2L ZARKOW D ENPLEREOW D S EFIVTEEDOREZHT, AUEEOFNLER L VEVE
REMREL LTED, BELABIOLEZ T, BEROSHNHEREOSREZE L,

53

3 BARR

(A7 7)) A7 75 75— —DFHlE (BH - R TNEhRELIZbDEFaLH LD
(THEEH - THRE) ZENRE LI bOZERE - RENLH LT b0

lre—@) TREEERY: W BERECCRY T L] TERLEE, AU T A Y VEHRIZONT
RRELTWIAIBE —ERICT —F 2t L ThZiEniz b o



X3 (iEZE1L X4 StEEL
8 2
—— AT
* BE 3 °
A EH 0 R N
— 73) 4 Py "x
B TREE iF .
o ° A
O TEH -12 w 5 o) .
it o ® ° L
6 o ° b
14 o R 4
# 7
&
-16 7 8
9
-18
. 10 X
*
=20 11
15 14.5 14 13.5 13 11/5 11/8 11/1111/14 11/17 11/20 11/23 11/26
i [h] e X7 T willt—E  AEM Sl R
4 EE
PEZEY, 2FS5FEeHFr—F—DIalb— g ERENBHILABIZZE L, 220680

=R

I 77—l oRTF Bk, R TH D,

HEEL RTFFFEHF—F—0TIab—alfERE0, BiELIBE @SR O ERE DR R
HIZTFES>THDOT, FRIITEENTEEL bEroZ R HEIND, BRI THELOKL
Rz, BIZABIZHAZ L o TS TRT BT 7 70 bbb, RAEET VA L—IRV T AT %,
WEHE—EBIIMEN CCD I A Z & AWTHRE - HEREL Lz T, HENP PRIV Ro7enix
HATZOMETIEZNEBZZOND, BEIZHIZLICHLL 2o TWo7eh, FRFICKGIZIESX, &
FOELRALL o TNoDT, EEPARLThoDiZ 22 HOH o7,

5 SH®ROEFE
7T —OF JERIRER Y S0 Z L EHEDDTZ,
CSAFERITBEICEM L TN T — 2 2 AW T 17 BURIOEZ O E2WIE L2V,

6 fERAVIGb
KX Rab—rar VT =T AT FFES—2—9 (AstroArts tHHY)
s RX¥Ialb—var V7 MY =7 Stellarium ver.0.10.6.1
- BB T T vega

133



134 8% 63P

T4V EE (/2013 S1) DERGFROEET

200 I vt A T IS S e S /NI 22 i 3= <
O BUA, BRI HhE, B W LG8 @A FiE (8 [P - KLREH]

ZE B
TETROALVWERIZR DL EnWbeT A Y U EHRIT, %BEHH%E:LHﬁ%L
WLUEEE, AL CLE 70, BRICERBLTCLESAREENREWE SN THDER, =
SINERERBESTVDE NG LV, FAEBIIAT IN X =L W) VT Ny =T %
o CEDMT R L THT,

1. PTA4AVEEZDWT

ﬁikﬁ%ﬂﬁ%ﬁ%ﬁ%%@@§ot*?&éoﬁ%ﬁ\t%mﬁd<:kf\k%
MEZITHZRNAX—TCTEHEREKNL LY ZRE T, TOBREEERKE ZOFEMHIC
DIERL LTz T2~ EMEh D80 & KGO Rk @Ut%@%ﬁxtf%tfﬁj
DR 22 T L <<, AR (REBICRBIES< H) ISROAL R0, HEK
M RDIZIE, T HAITRBBICITE S TR L Sb W, EERICBIZICHE L-8ix=
DRI TH 5, it ENHEKICEI L TnWH A<, BRESAZD, HEDH
L BLUESFEHICR > TEB LT RBIZITE SN H6RITEZ~MToTLEY., ELE-
TRABVWEREZIEFWER - F

Do

TA Y ERIIIEFER T,
KBRS IZ IS < BB & R o
THEY ., I ABIBREORTZIC
X, BB D65 BT
WZETET D RIAALTH T,

UL HSOEIE RSB EE LT &
SNT=T A VU ERIZONWT,
KizEFHR (NASA) iI11 1. BRIBRERRCRSRE0B - @i RS ERE L
H30H £ TIZ, BEO—E1% 2013/11/15&2013/11/17TD7 A V o EE

STWAHAREMENRH D] LIEFE
L7,

3. #AlAE
BRI 20144F12H 14 A 280214y — 2905414y
- Qs X S~ FS152 CELESTRON NEX STAR 8SE
< I AT H/HICCD (SBIGH-HUST-9E, SBIGHHLST-7XEM1)
< Y67 4B —: Clear filter (SBIGLHEY)



BRI - 60FbER H, A > 7 — L 7a L Te0RuE ik
{% -IVBSE‘I?Z}] 11.65v
- PRAG

HORIZONY A7 I Zffi o TPl L721/24 28:30 JSTD 7 i L

* TYC957-937-1 10,74V

AV EROTHALE X

FRPE16M7104542. 77£/jf¢;%—14&%11 748. 8Fb
T, W~y TF bR N (K2) |
FREE1605094559. 067D iR &+ 145174528, TR
ZHls & L723057 48 O#iFH

B 2. BB RIARPRSR I
4. RTINVEI—IZELEBBRAEADREAE | L-wk
AT TN B =L, A CHiPH O BB 2 it Lo
WO NLREIZa ZICH o TOWDLEEEZHEBITHEAL, TNOOREKEITE LS
X 2T MEERDITHIENTE D,
c 6O DEGETICT T v MiIEZT D
cEHBY T T BT T, HENOEEEZRIET S
NLEGDEEITV, WREGOEEOTNEEE
c AHAPBEEATV, BETORKEBGOEROWALIE2LAHRD
Y AZME A LT, BEILARWEREERE
c AT L o TS TBET A RIED I B, FEOHKEO LD EHMHT 5

5. mHEHER

I SN RIERNTME S 5 L HESINTZ, 1 OEBRWTIEEST<EnZehoTz, B
DDO1OF, EFIZEETEBH L Wl b NTHEL EBbLsd, 1TH2 ED
HIRTIE, TA YV ERONT BT TE ol

6. £&H

2014412 H 14 A 29512, 7 A 2 L E2 (C/2012 S1) DG DER 1T 9 BT, THAL
EOREOMGIRGE AT T2 B b N Eg 2 AT I X — TR L BB RIEOAE4
FART=DNTEL Y L W B R IKIIER S e o Tz,

135



136

FAE 64P

SEZENEHR LA

Ky B (m2), fEE AL, AR kv (&D

(RS — 5 M ]

ZE B
Z OHDLVEERTRISN, “aAXy b Y—" L HMEINT20134, FE2DHH
HENTWEIEEORER IR LN o2, Ikx EHNTEHRE B OESeHEmILFk~
BHFEOLEESETINE, RFFEETIITAREREZLD Y H, N A —XER
(C/2011 L4), 74 YV EHE(C/2012 S1), T7 ¥ aA £ (C/2013 R1) D3EZZHBLH - #ix
BL, TENGHEZNE LT,

1. A&

BRNZAER LI T o@D Th D,
< BEEE (D210 bemB 2, 0AE20emy = 2 v kB LK)
< WHICCDH A Z (SBIG ST-7XE) - N R7 4% (B, V)

BISEIIBANY RT7 4 VB EVRY RT7 4 W E DEE 2 Z LN flat, darkfLBE - 232 R
v hL7E#%, RROTWVEI LR L0 TIT o, WET 2 HEATIIOE B L a<),
QR (TAN), @&IE O3BV, WG Y 7 N TERENDOEFT L OB ED v v
MEZRD, FrRo &) (K7 o) 2HCTERkzE2EHET 5, £, 2k
ToBEER & VAR D 7% (B-VEEHR) N ERE T, ZOHMENR K E VI EREKEHFR-BEWT
b5,

S 512, RozenbergDHEEA2 HW T RKWIUIC L AHIEEEAMIET 5, ZOMIEIZDON
TIIR A Z —|ZFEMA T, B, MESOB-VERIL, BEHK, VERTENENMIEL

I RO THIT 5,
M=m-2.5log(L/1l) -&n
MRHDER mLLBEEOFR LROIEFOADVU ME EEEDOHD Y ME
2. H#R

Bff sh0EEE B0 5EE VER B-VE#R
A B (AU (AU) 58 E  £RxE = E SRE
4 13 1.373 0.936 7.62 573 528 0.88 0.59 0.61
PANSTARRS 5 3 1.544 1.328 9.90 984 722 0.45 0.58 0.82
ISON 11 9 1.028 0.796 9.66 8.19 7.50 1.68 1.29 145
1117 0884 0.563 5.46 592 469 1.90 1.64 1.69
Lovejoy 11 17 0.405 1.053 6.85 6.38 5.40 1.28 -0.30 025

(R WER

B [ e BEEVER BIEEBVER
A Bl ™= 58 B SRE iz} = LHE
4 |13 19.26 6.78 489 444 0.18 -0.11 -0.09

RR

PANSTARRS 5 3 33.87 940 9.34 6.72 -0.29 -0.16 0.09
ISON 11 9 3042 9.11 7.64 6.95 098 0.60 0.75
11 17 11.20 404 451 3.28 1.80 1.54 1.59
Lovejoy 11 117 4414 6.45 5.98 5.00 0.38 -1.20 -0.65

(R2) WIER



3. BR
OfEIZDOWT

R H—XEHE)

T H ASGEIE D S RFEIARE S, HUOHEEE S BOBER RKRE S RDIZTONTHEN TR -
TV TR TE 12,

(74 Y EHR)

IT B SIZIEA IZHONTHZ IR L TV Tz,

(77 a4 EHA)

T—HR1HS LN, BURER CTIIZ LA T 5 Z LI TERVWR, &) — &
BHZTEL TS, THANLEINY, ALER\/EHLETFHILTWD,
O'fE#HIZDNT
BB HOWTIIEOHEICHL A TORMMBE D, WOEEDMIED 5 < Whiholz
ZENRETEA D D,

R H—XEHE)

SHEROOERIZIEL L H4/13K 05/3DHFBMMEN > T-DITxt L, RO aFEEIE5/3
DI T I E D> T2,

(T4 vV EHAR)

11/9 & 11/1TOEAFEEDZENE L < . FRZ1/1TIERWNR T 5 R L e o7,
N ERE:Y

SHIZARR R H 0 | B2 E U TIXF RN, JEEE L RERIC, WIEOFER & O Lk
L THRDLEZEZ LTV,

4. BhYIZ

A BIOPAERITITEZRRMNIERD, 5% T OBEDFRKNEZBIE L, BEZ SO,
Tz, CORMERETTITMIZRICNERTEDLZ ENRVNBER L TNEZY, L L,
AR L3ZER T ENEREMERE TR, b)Y EEBHTLIZENTE RNV
O, DB U CE ot Z EBLED Th D,

SE 3 - URL
HEBH AN 7w 72004 (ERRAEREBH LR > 8T —72 (Astro-HS))
ERAERAEBRI R >~ N U — 727 (Astro-HS) (http://www. astro—hs. net/)
HHE— DR — 22— (http://www. aerith. net/)

ERAY I+
KXy Iab—varyY 7 =y AT7FE75—4
REEBUEY 7 N =T AT T4 A=
TIXD MG Y 7~ <~
Microsoft Excel 2010

INVRZ—XEE (2013/4/13 VN2 F)

137



138

AHE 65

BENLE W Cepl T4 FH—TICEET HHEK
RREBRINESEFRHMPM S KXHESR 2F A BAH 15 X5 K KB KE
(BZEHE W Cep &1F)

BENRRE LT, 200EENEVOAD Z[E> THWLHEERDZ LT, 2 2OEEOA KR FICBHA
(HER) D LT, 2ODEEROEBZIZL Y AMIZENTORL EHEDLLIRIETH D, HEER
ERERLT D 2 DDORNERDREORE IR T 2N LI, 2 DORNZW TR HR, JCEI R &
DT LEMREMES, VW Cep FAZNEOTTHENAMMARL/NSVWEWRAELNET, —BTI1
S DT A4 N1—T7 % T& 5720, MEOxRE Lz,

T . f’\
FHDT T Z1Z VW Cep OBIT =2 DF A b I1—7T \1

045

b5 EHNEORKER K, BIAGOBRE |, Lo
FEOMRET DL, BADIID SNELVRE, Hfm 5
KOFH DV, 5 MR DA S VD 3 /34 .G\/Q\ ﬂfR
— VR TER, ZhEV, ko2o08SE R -
VB EAFRTE B, L -
[K2O0RDHI L, FHIZEANEL TS (BRET V) >
KERENORE Y 28852 —HHO 2 50K > b 5T
EENREL TS,
I 220ED[Y ZHRENANLLTND (KEET V) D

2 SORIKD Y %5 = OB HAE L TV B, VW Cep DAE f .
Db O LS OIS FIE . LT FADT A A —T % -
52 L CHIT 5D LARTEL, ﬂ/wk\ﬁwhv

(REDFi%)

OEBRICBIZITV, T4 M =T 2B T 5

QBN LT T 7 DY E & >12 7T 7 % AR T %,

FLEIL, SROFEE L oT2F A4 M —T % RDIIE, TNEEBICKBREOFEEOT A N —T &
W L7e L EORER T E2MRT LI ENAMREICRDEEX, 5HA14HNH6H6HETOIA M—
TTEHDTA M A—T&RDTz, BRI > TS VW Cep DIHAANEEH 0. 2 7 8 3 HAEMLV, 4
INOREZ A FEEIZ U TR ORI 2 £ A 2, EEML LT T4 NI —T RSN S BT, TSR TRIRL 72
FTA =TT, BRI LIERKEZTA NI—T OTIHPHERSND, FIIB LT A4 N —7 %51k
L7eoA4 NAI—TTh D,




QOFTDTA " —T EVEUEDTA N I—T DFEERD, FHDTA NI —T OHEMLT O & 7~k
HaFmAHAED (FNENDTA NA—T DORFEBEHLNZT S),
) Fpk2 54521 HBO8ES (F571) — (F572) T (F573) B35,

(r571) (7572 : FE¥Hh) (7773 : ZALDOKEH)
VW-Cep(H25-5-21)
L) 4 i 1 _‘f‘{ ; -
7
l\ i / oses | /.wni\ i ;5 i “M\”\J‘.ms
3 Wi Y

28 40 452 160 1716 1828 19:40 0828 0878 0928 0978 w\"‘ 108 1078

“}g,s \ k”'“’\t\,\‘,\"ﬂig\ﬂ—}

v\ (\,
v/

ONEAR T O & 7oL A 12 & S BT 2 02T~ D

< RED : REEIR T ORI (MR CHRR) O TN ORI D%,

< FEORME  SEEAR T AR S e < 72 o 7o IR

- B - ERBUINRER) A A L L7 R - b - B A Ry

(Bt - BBDHER)

R/ NER 31 2 7 LI S AL TWe 3 1 DIl o7z, 5 AD 6 A DSt
KFEIBEIL, 59ATLATLIZENbholz, 7AITNER T 28
WESNZ2hote, 2B LY 2 ODRMEIRIET D,

Rt OREAGEO L LIC KRR B ER TN S 2D et £l

BN, BENENAET 2L ERLMHEEOFAI A TN BB T 20T, 2EORERTEZREZTZ LMD
D55, QW CeplE5 9ATLIETDZENHERTE I, FEERENINTZIT Do VAEEXREDREY %
NETHORORENE LV HYBNTODLERS Y | AIFFICL VY, OB, L RZEEDMIC
BEREDFAE L7 < 24uE, BERTIRB S ey, Zhid, 8§ =RIKo Ak HEk ) 5 OBLHI7
) & VB ITESEICE X 5,

REi2 OAFEUE 2 BIONERTORE ZRANEL L TWD, BANR 2 EAEL DL T, 2 BONGEK
TEMHTEDL, QW Cep 859 HTLEATAHZ LiX—HOEE E2 BN B TEduiiLzv 55,
KBE2S 30 A CHERT 22 & KLY 59 HIZRYREFLEEZ LN, OBNTONBEI N2 2D 81X
BRPSHRT 22 LTl TE 5,

LRV, BIEDQ L ZARB2WER T D, £1o. SEIOBHAI - AT LY 2 SOER TR D0
PABEETZSGG., —HONEECOEREFIEH T2 LT 5 —HONEEEZ L & B+ FIEL L
THIENTE,

139



140

#AHE 66

HERES QBB & EHRDER

B % (BE3) (ML TSR]

ZE B
EEWCTHD SNETH2EEEDFL B X 9V E B A~ JEEV0523 & I B
L. BoN/T — X ZIRAF TIN5 2 & TREMBEZ/ERT 5, £ LT, AEEONER
A& KNBIR A EERT S, ek, BENXMILEHFEHICH D2 EERLE EELREALI—R
=R & —TIFo7=,

1. [FL®HIC

EXEOFEICIIREL pT DL, EEPAWVWCELAEVWET2RELNEZ Y A
JOW D ENET HRENE (BEE) &, 52BN EBRICHE - DOEZ 80 k9
T LT IR T HIRENE, SIOLEA AR RE BB AR LI TS &N
TE 5, AFRETIE, ZoFTHHRGEROO PN EBHELEOHEHEMZITH> Z i L
7o TLT, IRAFED LR LIZZ RSB o772, IRAFCT —Xfifffrz D 5 Z L 1Z
L 7=, IRAF(Image Reduction and Analysis Faclilty) & 1Z7 A U & ®NOAO (National
Optical Astronomy Observatories) TR S 7z KICFEH O BEBRENT Y 7 KT, AL
TOBEGIRIT DFEFIEREL 72 5TV D,

2. BRAE

V1191 CygD#FIZ8H6H (k) 122:00~E4: 000, &
3050 & 6050 . 708D CTLA30RM R\ Z 22T TR LT-. = DR
,f%)zﬁ Lf:%ﬁYE”%%%ai\ %EX/\D*—X ﬁ_ ]\“—]Z ‘/&_0)50(3[111‘;32@
$i (1) ,CCDA A Z XM F 402048 X 2048pixel THEF10045 X 100
Iy 7 4V —13Wi (5880-9380A) TH 5,

V0523 CasD#RHZIL10H 12 H (42) ©23:00~F5: 000 T, #&
I RI40FD & 60FD TEM244MCIRES L 7=, = ORI L 7= 8Lk S .
I, EERILAE10lenFimHi, CCDA A 7 IXMmi5E 471024 X 1024 K1 50cmiZEds
pixel THLEF6. 843 X 6.84y, 7 4 /L Z—R (1380-6380A) TH %,

3. T—AEM

b & LT, V1191 CygD 54 13HD228695 (A0) . V0523 Cas DIGE1ZIZUSNO-A2. 0 1350~

00691230% M L7z, £7=. LLFOFNETT —& &t L7z,

D! IRAFZ W TIREEG NS X — 7 LA T AZOE, Wiga 77 v b TEIS,
B—= bRXAT RO Z &I ThgBEg O ) A X %72 L, 77 v MNEfBTH
52 IRV IREEGOELBOLEMIET DS Z ENTE 5,

@! IRAFCESKIE A DOEK R OLENE L IR OE B EONEFREZISEL, X7 A —X
R ED b BEERDE AT 9

@l BHEELWRED T T v 7 AZR[EL, K7V O () ZHWTERLEEZRD D,

Am = 2.5 X logml;—1 - (1)
2

72720, Amo: HHRRICKT D ME, L WRED T T v 7 A L, . BEXREBEDOT T v 7 A
@ YT —2 %277 7352 & THREHBRIHFOLND,



141

4. fRITFER
W Rk T B ERE R 75 71 L b DAL RIS R, el el R w4 5 2
7= (Am) TR R ERZ] (UT) Th 5,

0.4 3.8
045 37
o | -36
35
2055 53.4
206 >33
W
065 g“ I
0.7 W3
75 N
0. 29 -
08 28 -
10 12 14 16 18 20 14 15 16 17 18 19 20
B%ICUT) BFZICUT)
X2 V1191Cygd B dhis X3 V0523Cas D)t HifR

T2 780, RELDICEAETIHHDCHE D LD R2WER, SICE L TWD
N DZEN gD, Fio, RO ZRD 5,
(DKRFFOE—27 0 HROE—27 £ TORM Q) M/NNFOE—27 02 HIROE— 7 £ TOR
IO ORRNTEABI ORI TH L6 25 L TEAMEZH L, Z0W¥HE L5 L TE
7%£§0>I?ﬁﬁész&>%> KE ST ANEREHIIVII91 CygAATHERI2343 T, V0523 CaslI 50
DTHD,

5. &L
MR & bEMBICEERSEr D 20T, LTFTO X 5 ITIRKE LT,
REL : AEE FICHERDS & 5 RE2 : BN LTV

RELL Y, HER D R BEOMEEAEBICL > T8+ A2 L. RE2LY . EDOH S
SIIMBA TR I T D 2 ERNDN 5,
<V1191 CyglZ DU\ T >
IOHAEIBIC, IES: BEORXINELL, <, (KE3ILD,
B OH 5 S NI U RIS 8 5 = & 2300 B, LT, <:> O
kT — 4 & L, @ﬁ@%ikk<i%%%f%0\ﬂﬁiw%
M313 TH D006, SR RITIZIE L TnD,
<V0523 Cas&_/au\7::>
BAEILIZ, HEL: —ODEROREIIFIFE LWV, 2B<,

REAL D 2O L S I3M/NRFICEICELT D Enmnd, £ L
L BIEEER B LT, B3 L 0 T b2 Ll (3 ) Q O
BRGNS (K3 B> D Z LRSI X b, £, X7 —H# & LT
V%Z&&miiﬂb<iWWGWVC%D WIS 1y TH D D
IHTFRERITIFIE—E L TV 5,
%E@ﬁmmowf@\E@%&mmx5y7\%Efié\iix&~xﬁ~Ft
VA —DERRICBHERIZ Y E L, T ZICHEBELET,

6. SEX

[1] kHFFEOBENEBRDR— http://eclipsingbinary. web. fc2. com/
(2] 94 MO—THENrOFF51Z http://www. toybox. gr. jp/mp366/

[3] SIMBAD Astronomical Database http://simbad.u-strasbg. fr/simbad/



142

AE 67

HEREZE D ILE A

e #mEE (& L M B (B2
[l (L PR R i 72 HARFL 2T ]

1. B®

EEEEREZEBH, Ry 7T — 7 METOBITIC L FORME T,
PNEEM RO L EHZHIE LT,

2. B

201 3FE8HA6HANL8HA8HIIHT T, EERIEBEFHD TEDHIK2
0135 Z&ML, 101 cmPiESFLEHEH L CBIH &MITE21T -7,

3. AR LT

EARMICEREMEIN D REREEZFLE LT, ZOFEAIC/N S 72ERENRN
b5, TNUHIFENENENEZFHTWT, ZNONREELEI ZLI2koT
KIEFNCKBERICE T DK EHRED L 5 RN KRS, AREE) Tl
AN R Z 72 RIKEHLZ L THES> TWD MR, 20O RIKOKE IN[EFEE O
By HVWOBENTE > THELATA TN, ZORERBAELZEHLEZHOIIA
HAEFN 2 {TH> CTWVWDHRENEHEETH D,

4. BIIEEE

YEsE--101 cmPEE BT LUER

Gy GER B e

CCD # # Z---ANDOR DU-440BV
5. BUAIBKE - BT

HEf---201 3% 8H6H 20W464 ~ 8HAS8H 28HEF57%H

G- (LR R 2T KA LR R A
6. BRI

V1191 Cyg

7. FENT A

Alal, BT — 2 OfENTIZIE iraf 2 L7,

KEEBRT A, Ry 7T —BRICE - TRIED S IE S BB IIRE MR
<, WO BBICIFFONE 25, £ T, fE LI EENLONXESHL
T2BRIC AL RV BICEN TR O ©— 27 5 DI E & DEN S RIKOA G
WERDDFHEEZ Ry 77— 7 MEEWW, SENEZ OFIETHT LT,

ABIOHTClE Ha & Fell DGR AMHH LT,

OVBIT — X2k L CHE— 7 LB A 4T 9,

O X — I B DT — R 2K LT T T v NLERELIT S,
OV DT — X v AT MV ERIHET 5,

@ LEEBETRESE NS b AT ML EHHT 5,



OV EERIEEIT D,

@ FEWIEETT ),

DVER O = & B %2 77 7{b3 5,
8. MEH - B

77 7 OffEdt, Ha 3 X Fell OB OZEER E 603 10(A), #lhix
REfEI(F)ZF LT\ 5,

40
20
o~ K\
0 “ T T T T T T 1
g/ 005 o) 0.1% \0.2 02M 0.35
-20 ——&% *o &

e * >

-60

-80

Fell

90

80 *

70

60

AN . /
30 C ¢ * /
20 & — >
o CNS

5 0.

0 : .
$ 0.05 0.1 0.15 02 @ 02
10

3 0.35

A Bl Fe Il OERRCTOMHT OFER, AfzE B L2 7M1 35 &0 5 748
SN TV AEEH 7 B 3 0 WA R 7=, Ll Ha OFEFRTO
ENT OFERIT, ANIRFAMB L ZF 3K 3 045 &V ) THEREN TV AR ES X
D 4ABFNE EEWEE RS2, 2N OFRERIZKH L CIHEEZORMAEH D729,
ASBOBERITHLNZL TS DH 0 72,

9. WEE
Bl —ik S A (EERLERE). iR A (EERIR), AiEELIA
GLENE RSB MILBLATTTE) ASERIOFEFROHT-VIFEL T EEVH MR
Ly TEWE LI,

143



144

a4 68

jo g SRl Bl 730 T NS Y

SRR 2442013 B BT
K FX [ZmBRrmigesEew] o g £ (A Eaa7R&eE2®R] . B »77 [Mikhz
FHEEFR] | M S [BERkRlmE&EE ] o Ao R [BESEEK]  (&3)
B B [HROUERSE B e @S] o BF mA DDA p)ImsEsg] o K B B IRSLE
REEFR] BERE 585 [RERAEHFEEEARL] . AN HE (kR RSDERALE 2] (52)
B E [BORRFHE MR ERE K] (h5%5)

LIXE®IZ

T2 HIX20 133 A SR AR BB Cirbi e TERIEZ2013) 1oL, (R - 3 irkhE
B OfeE Lz, 22l LOEENGD THEE) 13, EACEL > THOE, EAZKIELHN, &
LTV 5, EEOARM EICHERAIET 2561203, H2E83ORZET. &) S oBank
&%, ZHUTAHHZAL SOLLTHRBETELHRLTH D, ZOMETIE, ZOL S RiIEHEERTH
%CSS081231:071126+440405D ] 2 S DAL DR 28I L 72 (ZhdEix (R —F — (Polar) ) LI
EN DR EDOREKTH D, ZOREBELUTFTR—T7—LIER), ZOBRPFRKERNH2REOH 5 S0RE
DIFR, 2RO, FNENOERLE VS TIFRAMEEL, ZOHEEZRDLITHEST-,

2. BRI H A BsAIER | TR | T s —

CEEE RS E R 201342 A27H | 21h58m40s | 22h13m47s y
105em ¥ = I v FLEiEsE 20134E2A28A | 21h25m48s | 21h48m5ls R

M TanZ— VR 20134E3H25H | 22h46m49s | 23h27m03s R
B 208 20134E3H26H | 20h35m20s | 20h44m54s y
R B K10 201343 H26 A | 22h45m01s | 23h03m34s v

(HEE OFeAH LS TR 00D )
< Al AEROMEY (EITBOTHREL ORTH4045 )

3. Fik 0.0700 |
O~ A Y 4 TEBO—WLIZITV, HRO X 5 R RO/ e, 1 ‘ & polaricomp
QRAHREM T RO REMRNR & R L7000 TH D, ZD L X, 0.0400 h\_

EREGEINDR) LR (ERLRTR) 08 ke KBE 0.0300
BOXSTOLREL T, 777 —0FE3ERN S 2K M 0.0200 .
DEEE KD 5., & DIc, HERASIREOAGE Fichs 00100 L""H | |
CER DL ERELE IS, RIFEDSTINLELRS, 00000
ERAHZBOLID B L abeT, Spngr 0 e
MB2RIEOYRERD D,

@@ TRDIED BN O RECBE 4R 5,

@R - tHEOW D SO D, HAHERE S0 OB 2 S 2k
b, Va7 Ty - OB FEREEEEOIRED A RD S,

2127 VAU RTHRE LT
R—=F—DOREDONEE



OFELEOBDOENETRL T, RAY REV ALY ROREDORMZE(LE KD S,

4. FER
A PR
REes ~1.2X10%m 1. 1X10°km~
B 1.6 X 10°%kg/m*~ ~2.1X10°kg/m®
JEEELE (R/V) TR B B
. - ” \ 2 R AR L EfE
BOER] | BOKT | BOET (EE/fER)
0.41 1.2 0.35 6. 4~ 5.5X10°%m (0. 003A U)
b, Z%

2RIRMOEEET, KGO ERE Y H/hE < HERNS A ECTOHRE (38774400km) D 1. 435X & Lo
2, DR VIEWEEHCH B EBE X B,

cBORFIIEEORTLETNRREZTWARETH LR, ZOLERALV R/ VAV ROPIER SN &)
LRIV EEBZ NS,

c FROPFITHIROFEEDL IFIZLE L, L TH/NIWVA, FEEIIREY, THITHEKIRE DT D
320005 ThH V., FEDHEEZAMIETH Z 5 L. — 5 DEE (1en®) T160kg TH D, KE ST LT
BERRKREWZD, HEEBETEROWNEZSZ LS,

CRBOFEBRTERDOHRENEDLS>TWNDLI D, FEABRPERETHLZ BB LND,

6. FRRE

cEERARPERETH L 0IXETDOA D= LERHI L2,

c EENEN D E TORMITEEOREMZE D 7T 7 BNEABICED LT\ 272 Z OB O KR4y fREE
THAHOMEE (Lo L bHNEDTHATH THo7) LV bENSL L, WO LI E2RZEZE
NTERDoT,

« RO, AT O b DIZ 2N T, AT O BITIZIEROERTO K HED B IER DK HEE THER TR -7,
ZOATROWNRIL, 2TNBEBROZAMN LSO, 20003BHTHLZ &b, EEBRBNDET
DORFRIE3ER & 72 W ATREME DS R,

C I OBE LBHOLEAETHHALTAD L, HEDERITHEVED LRV, 3BRDRE & 158
DA T, FROPEREITH2. IMFITR D, o, BEICEHL TL 15805 E M3 DO5E D135
BRHSTLEIDT, BEORTYENRKRELIESTLE D,

- ZORHSRRE DR S 808 LM AR NEEL AR A D Z LR IANLORETH 2,

1. HEE

Z ORI KRR GBI O FER Z A2 T LD &1 5, < OERIER2013D R L v 7D
T2 NPOIEAY A = AT —va  ETADERNZEN S A, WHES A, SR IAIZEZL OIS
LW EEEE L, Z0BEEY CTESBILH LT ET,

145



146  58# 69

75w R—ILEZSSAIZDER R AT

B3 R B OOR. M OMIK. AR 51 (&2)  [RERBSLE RS

2 B
SS4331%, 7T v I HR— N EEBEIZONTWHERLEEEOERETHLIHEENL R D HE
LTS, Frexld, ZDSS43312 2\ T, FM40H 7= 5 L aARPDEBIH 21TV,
BEONIROFZ TN, NEEMN18.1H THhD Z & aRdiz, 2. HPEBLIEAR o
8A2 HITIHERA B B ATV, H O T, EENPOHHINOIFHY =y hD
PR Y 2 1.21x103km/s3 L TY, 5.31x103%km/s & R 672,

1. [XLC®HIC

Hxid, b ERTITHBERZHD ., L VDITT T v 7 R —)VEDRR 2 RIRIZHER N
BLERF-> T\, 7T v 7 hR— VOB EZ LE S EE 2=, L, L
STHRTHD E, B THEAETET T v 7 R— VAT Z L3 LNZ ERNbho
Tro 2T, 7T v 7R — N EERDEENEWVICAE LH>TWNWDET T v 7 R—/Lif
BLWIREBERRLZ LIZLT,

A RlIF 2 DB & L CRAERERIX, D LEEICH HSS433THH, SS433L 15
4 #%. Stephenson & Sanduleak?¥ 19774 AR L 7= MR E 0 ¥ 1 7 D5 433% H I
FENTVDARIKEVWIBEKRTH D, ZOREKEZBINRRIRATZEBIL, REH DL
N L, BTTRERFH G 2 DHFFEAR 72— L EBE L TV TH 5,

2. BWY

Fox OMEOENIE, £ LTUTDO2ERTH D,

(DN« Re * Ie/N RTOZERANBRIZITV., ZORENDS . HEONEEO FFHECME
ek 5,

() MRS By B ATV RIKD A7 RV OO TN LY, FEELHmTOH A
OIEFRREZ D,

3. Ak

<BISEERRI > 20134E7H EAI 58 HAICHT T, KRIKEE KPR ILHE O A£5lemE
1S C S L7,

(D' FEIZV - ReIe7 4 VZ —ZZNZY 117 T, SBAICCD A A 712XV, SS433
DITARTL—h, 7Ty hTL—Ah, X—207 7L —hZL&5~10MEE LT,

@V =BV (EZRXE: B T7A a7 —>) 12k, R EIT-> T,

@ T=HV ] ZHNT, BENOLESE L DL SOEICLY . THENOBHA O
KT 4 NH—ITBIT HSS433D 5k A R, SRR & R L 7=,

<HHEBI> 2013F8A2H, EEESIKFEILY £ RILHEO N2m P CF i L7z,
(1) BB AR B  YE8s 2 B0 ffH1F, SS433 L I WiEHER DT A4 7 L—A4, 2R
VT b—Ah, 7Ty hTL—Ah, F—2rT7L—ARR YOG ETIEG LT,

Q" =AY gk, RO EIT- T,

(3)! TBe Spec) (HIREHK 1) ZHWT, —RAFE L 7= — & 25803 &, fedh
DHLED T T 7ICEH LT, I, 7T 7 OMBOEEMENS ., TELEE L,



4. R
<BISeE A >
7HA6H 7H168 7H268 g8HAsH gH1s58
10.00 —TT — T —T — T — T — T —T —T —T
10.50
11.00 'A'ﬁ\ﬁ\'.. 5 .&‘:vf———
11.50 [
e, il =Y
g 1200 /‘h\*‘}(‘ A 1 -\W!‘ ——y
1230 —r—Rc
& 13.00 ——|c
13.50
2 H\_ adh 10EY.04
14.00 NG o7 ¥ V
1450
15.00
475.00 450.00 485.00 490.00 49500 500.00 505.00 510.00 515.00 520.00
27 Z H+2,456,000)
200 T T T T T T T T T T T T T
% 250 ‘!
& - |
2= 500 3 m a3 22 RN o i
3.50
7H&H 7H168 7Hz26H g8HsH gH15H
<G FER >
5. X e
(HeEMEoEMmNL Y HEONEEH - Ha

THIIB1ETH D L EZBND, 5
) VAR D ER/ N DRI TIRNZ L o
Lo, BEMERLBHKRE TELEE W
STWDH EHEESIND,

GINEFEB VT OZ{bE 75 & /oK
IARIRIZ 2> TWD Z & D AR

i FhicHa "

DLEE N I S RS 72 o T B P A% s
ZRERLTWLHZENHETE S,
WIERELETORLZOBRO 7T 7 10 Fox3kEe6563AITIZF IV Ha

WMERE L, FOEEDMIITIC,

5200 5600 6000

6400

R CA)

6800

7200

7600

S HI2RDTNIHaM P FIET D Z & v binoTz,

G TFNTHafRIZHOWT, Ry 77— RO L0 BREEZRD 5 &, 1.21%x103km/s
BELO, 5.31x103km/s &2, ZHIEFHY =y MZLH2bDTHLHEBZZLND,

6. FT&£H

DO SCHR & BT 5 & EREORERAHIT OV TR S R EAKRE -7,
HY =y ML DHaftiZ, TRICKLTELLLRGREBELEZ Lz, £2 T, 5%

FHY 2y MIOWTOMELZFEICED DL Z 212KV, SS4330FF AL AR T- 0,

LL, F

BAEE AWIZE AT OICHT Y . RIRAE RZOBITESE . MAMEZIS i F A7 2761 Y
FRUEOFHFEBIC IEATEXE Lz, $. KIREEKRFORFBRAEDH T, B

HOFNEIZHOWT, ZHEZHEELL, ZO%HEZBMHED L TESELE L BT ET,

147



148

#E 70P

\3

BENEZREIT DM H—T &
VEial—Yal ERAWEFEDEIL

T KR (E2). ik HEE (& D RPN &EREE S S Ktsi =]

111
4

1. lZLwic
AMFRETIX 2011 NS, T4 M I—TEBET 285 4E1n LT, BRELEREEIT-
TWb, BERBEDTA N —T %S 5 & NS~ 7N BN 5 Z L IR AT
W, TORBOBERTEIZBEZELE L, BRENELZSHELE S EE R,

2. WD ik

BENREITIEERZE ZTE, i/ & I/ NIV T, #if L @m0y nnoBig s
2T, D & XX TA NI —T BT Ty NMIRDIFFER AN, T4 M1 —7 %K
D 3D THZ ERHRNIE, BERENRED L I RBETH LONEHRTE 5,
A =t - BN CTOREZEREEX S (HoR)

O BINCTT A =R 7T v b (i) 1225, (E8)

M7 . EWNTTA M =T BT 7y b (i) 12hd, GEER)

2. WO ik

S TT

D20cm D ESEEBEITIEN CCD 1 A T ST-402 A4kt L. *IBRIKZE 30 s X2 8 BRI
Wb,

Q@EHEALEE Y 7k AYPAWIN (2 L » THMIICEONEEZFH L, 74 b I—7 %<,
WFE v alb—varEAWCTA =T & 6 R TEEIT 5

OFg 1006 (7Y » F), #it 7106 DEFFHEHET 5, BEOL T OERE% (0,0) & F U,
F BRI (100, 70) 1272 5,

QOMEOHLERED X EEE 1 T oA ~BE S lifm IR L Ky NofziEd 5>
R alb—vg AT,

@F R - EROALE, AR D D, FREDOHLIELEIX (35,50) TRAEOHLAEET D,
PERE O IMLEZ Y X, Ko—0 X 512, 35, 40, 45, 50,
55. 60 & 6 EEpEICE L. FH6oDY I al—varETY, 2
DL EERO Y FEFE 35,40, 45,50 (FD 4 SOKED) 13554
%, 5560 (Lo250%KH) X, WogrsERT, £/, FL
BOLbBRE L7z,

@D Ial—rarO7A4 MI—7%#i&, 6 REFTERIT

I




%o £O T, HERLHIEOEIE I OREBIZ A O D R A BLRT 5,

QBRI LI=T7 A4 b —T&HEBRT D, Zhak, ¥Ialb—varyTHRoNETA M I—TD
RS LAY T, BUILI=T A4 M —T7 20T 5,

3. YIal—Ta R

500DV al—varaw{toln, ANR—ZADBR EFFICEE /R 250 I 2 b— g 77
TR EIT I,

YVER. 3 NI A—F—(FEDO¥R)=24 (FEEOFR)=18 £V (F): (fL£)=4:3
B2 ST (FEE) - (fER)=4:3 EDOYEN VER. 1 IZHRTREL RoTolh A=A D
Btk b, BHEORE &4 1306, fit 706, Him B L 5ERRITE A2 V=40 & Y=45 ORIZ LT,
PASEES (I 1)

e | 6% | 5% 4% 3% [2% [ 1% |sewon MUY

Y=35 3E-11  2E-19 2607 2E-14  5E-04  -3E-11 05843

Y=40 5E-11  2E-19 307 7E-16  6E-04  3E-11 05904 -
Y=45 5E-11  2E-18 -3E07 3E-14  5E-04  4E-11 06305

Y=50 4E-11  3E419  -2E-07 6E-15  5E-04  3E-11  06%66  EMEE  8 95 85 54

(@i 6% (6% |4% [3% |2: 1% |ssod| .
Y=35 8E-11  -3E-19 -4E-07 2E-14  6E-04  -3E-11 06193 A I (FER): (fEE)=4:3, oF
Y=40 OE-11  -2E-18  4E-07 -2E-14  6E-04  2E-11 06322

Y=45 8E-11 -1E-18  -3E-07 3E-14  5E-04 3E-11 0.6817 TEDIF PR EAY" N2NGNI! EQ%;‘:EO)%S
¥=50 SE-11 1E-19 -2E-07 -1E-14 5E-04 2E-12 0.7466 % @C f£ 6 5

(K1) X ZEREROMINIIBNT 6 ORI DK E W@, /NS WA & 72 5.
<(X2) kv 6 FTIE, (BRORE/MRHORE) 23, MAOBIZESICHONT/HEL 2> T
W5, KB ORED > FEfLOFRED L0, GEEORE/ R ORE) D1 LD,

YVER. 4 NI A—FZ—(FERDO¥F)=24 FEEOF¥E)=18 OFV (F&): (fE£)=4:3
5 S id (FER) : (fER)=3:4

PASEES

EETETEESEEEEIENET < (X3) (K4 |

Y=35 2611  3E19  -2E07 3E-14  4E-04  -3E-11 06708

Y=40  4E-11  6E-20 2607 -1E-15 5E-04  3E-11 06756 -
Y=45  4E-11  -TE-19 -2E07 2E-14  4E-04  8E-12 07598

Y=50  4E-11  5E-19  -2E-07 -6E-15 4E-04  1E-11 07598 ﬁlﬁ%ﬁﬁ 9 3 04 Kk

D EH(FR) (FER)=3:4, DEVEREDIZ
s e o e mw wn 0w O BUZLOT, IEMSEOBEICARD,
SRS RS SR 03) k0 2B ORI NIEB T 6 DMK
BoORZ W@, NEWTRNERLE 725,

C(R D LY 6 FTIE, GEBEORE/MREORE) 25, A BITES T N T/REL 2o
TW5,

4. YBER L A% O RS SRR R
F=Bix o4 bh—T7 L,y ab—va B HWESETFE
WL LT, COFEAZSATE. RERRICRL T, Hx
REETRECVSBEEMEZ LN TE S,

149



150

FE 71

FUPINHATICED, BROWD S LAOUTE

10 5 [ e A AR

HE R, ad ERES. R ARE (m1) o HlH SAE (R 2)

W OT 4 X NH AT (NikonD5100) Z#HWT, HEOD 7 —REZITV, £OD
3BT —AZCEBEZAVWTALHL, HEOWPHS S L ADEWEZEREMICTHARS LR
EAToTc, EBRTIE, H2SRAOMEMDIXL2E, BLOHIEDRKEZ, M
IZHARTz, ZORER, 1 DBREOEIFHORERZEIL, TA XNV IATOEN T —
BOWH D EOWRETO0. 08 LR ETH - 72, Btk GHXME) X, Thbn#EE LT

DHEERR DO TRO 57,

1. 1T

HEOW D EOELZMERFIETUNET D Z ENTENEX, HEDOREBNRE
Y (e 2 FREAXEOEEHBRCERILG) ORMZREITHENLTHZENT
X5, BEFHEKRTIZ. EE3IHO Y 2=y a T, TAINOELET —
~ L LT, AREFEKERFIETHEROBE S SOWEZITV., BRE2®E L, 45
X, AOBEVWREERQELEOLBREN S LT, AVAVEOEEZMEHA L, HS S

EEDBEVORIE L, TOHEDOKRTZ1T -7,

2. BLRE
AlENE, HEDOW L S L FEBFICADENE BRIET 5D
T, ZHREOEEZE0RHEKE LT, ) AV EERY

L7z WIEICHEHALZEREZ, £HO, a~k FTOTE
TH D, HiEI O~V 7 RFEOME R 1L 2~3 2k Th > 728,
AENE 0. 1~2. 2 8k & INEPHIC 72 > TV 5,

3. RIKDOHREE DRI

K44 : Nikon D5100 4Z=#EL X (18~55mm, f3.5

140

~5.6)
BR% . IS0 800, £, fE/UERME 40mm, 1 BEEINEZ 0
$ml, B BEREOEIEBARBREDO, 77 NET

T —NABRBET D, (BBONEESAAITAE TX)
HIF . 20144 1 H 16 H 18 If 30 4 piif4

Biir . WAL E1-, BRE R ERREE -
Wi . PR TH o723, A BRI ITH -7,

120

80 -
60

a0 2
f

SESNFILEd

20 {=

4. F—F L ZDRHEDRKIL

1357 91113151719212325272931

EZEN(xFHH)

AR jpg Wi %, gimp & VT ppm ([T L CHENT L7=, RAW HI{R & jpg Hif%
TlE, B2 BB T —DEGIZEN DD Z ENbro=0, AEINT jpg BB %
OO FREMT U T-, Jpg HifE 0 v 7 & L HT 4928x3264 Td o 7=, 723 . ppm W14 Tl

LEZELOH DT 1L A b, T78bE 0~255 o5 TW5,

TUORNET 74— DATIRE LIZEDOBRIE, RVALIVWETHKDO X H1272- T
W5, BEEARIT30EZBARE, E— 7l 150 T, 255 ITEL TV WD

L ARMER LTz,




151

BT — XN O FIAX, RO EBH TH D,

1) Jjpg Hif% % ppm E{RIZZEH (gimp ZFIH) .

2) N7 7T ROV YLDV EIERERZEZ, BEOHHT S L ICH5,

3) NwJ 7T RDIEL-EE2BE L LT, BBoMEEZHET D,

4) T NET 7+ =N AOEGE Il E0aEEZY 0 L, v ViR E O R R AR
Z. RGBmIZEAET S,

5) BT 22UV L, Ny 7Ty ROMBERERET S,

6) RGEOBEMNO NNy 7 7T 7 FOBEMEGIWT, METFT—F &35,

) REHEY 7 NEHNT, WET—XOBRFEIT .,
AENIWTRONE L, CEEEZHWEEEL Y0 7 7 A E/ER L TITo 72,

5. TNEFNOHEMNR
1) RNy 70 KOYHIE & HEERF
B [ 2R DO TEBEIL 26 FAEE T, R, GBHFATIFIER U TH 7228, Wmo L&
T THRRKIBEDODRKEND -T2, T T, N2 777 MEXZENLEFNDE
B HOEEEZTN OV H L THETAZ LI L, 200 O EREIZ, RO T 17
+1.8, FHT31£2.2 Tho7=,
2) BBELT, N2 7T FMELY SLLEREWEDOE 7 BV 30 @ L4 E
HHLOEMERNSRLE L TEE L, TORRE., sido, AV A FEa~ck D TE
ERERGE Uiz, 12 S O®AIT, EHERT, BO0.1HFE~D2.2% L5,
3) BBOE I EAEEMESRICBE LD L, EEOERE O
Ny 2 779y ReERELREEYZ BABEEME (6 OHE) %2, HEGHEIC X > THK
EIzHE L, BEAERICBH IN TV IKEOERER LB LZLON, TEK
ThbH, PIELZEMREH CTIXRRERENSONLZA, HE1X0.77 T, HpIBE
BRIZIE > TR, T2, EERERS ORZEE, 0.8/ TH-7-, KT,
L5 2R Ll EOPNGEPH TILLEFIRIR N D Lo TWAH LD IR 2 5,
4) B BNLEEMOBRBILOGCEHFKDEL, EEO B-V & ORM%
BEBIOGOMAEME L RBRICERICHAEL, BCORIEMEE LT, FEDOHEFE
FERICEDEOBHEB-V LB LI 0N, TAMTH D, AENE, +1 BEO G
DENRNoT-OTRHIERED RS DV IZRETH 8. -0 IFREDEIZHOWVTIL,
R BRI G EME 52 TWb X9z d, Ll ol (fa¥e% 1.85)
WZOWTIE, WEMIERES BT 5,
TS, BEREOMEIZ0.35 Lo TWAR, ZOEMSENSDFAE0.03 1L, Ko
BRI BREOHFECREOREMOMEREE2 52D EE2DND,
HRDOLEE BIEM DL
20 . 1

Hl =
E15 -
L
1= -
G 1.0
()]
= 05
g
0.0

0 05 1 15 2 25 3

SRS 0.5 0 05 1 1.5 2

6. i L BEisMB-v

WBHEDT A HANIATEHANTHEZ PRI L, [HEDH L IGO0 T
ZEORBRERETXANIONWT., T— X EiTo7-, ZOfTr7ra /5 AEiE
HWALL CRERICEEZH N TDHZEICED, 2EZERNT AT T RO RN
EEoH—TBHIENTEDLIDTIEERWEA D D,

0.5

MmO o —m i
o



152

#BE 72

AEDBOEHR ~XEHDAIN~

A B, R % (5 2) (IR RASZI L& k]
(=~ ET LI\ A AR T — L)

1. =

LT oI L1 S5 S B S PR 1, 8 0 PN — B A, I B RN R I S SR D
3KT, "N—hETENRLEFWAE Lz Ta— k7 %\ &R F— 2
(AstoroHA) | & L TREx RTFFIEB 447 > T\ 5, A4EEE, [REOBR %8772
5 b LEFEEHED TS,

AED TAEHE] X, 3KAFATTF> TV ABRAHEOHETORETH Y, £3FkK
RENZNOMMT T2 H ] BRI L7,

2. B®Y

AEOAEHEIL, 201348 A 12 Az, ZECTELBH SN, SROBHEITEX, A
EAOEN - HBLZEE & L CRLdk L, TOREND, A - HBLORZZ EfEIZE 5 2
HE bz, AV TOBARE L RHBFFORPEZIT, Bl SO (LZH oI TH &
ERHIMET S,

3. #ARE

EFAEIa—IL

GHS-0SD

EFALo—%—

(M1 #gAR] (M2 #MEY {31 E]

BIGHT  BoES HRIEBR o7 — (RIS LT BT RR)
(dbké 35 £ 56 43 51 Fb, AR 137 FE 543 1 #D)

B2 2013 4E 8 H 12 A% 06 BF 35 43 00 Fo~4-1% 07 FF 30 4y

A 1% 06 B 41 4y 00 ) 866~71-1% 06 IF 44 43 24 Fb 280

Bl % 07 B 22 43 17 #) 234~7F4% 07 F 25 43 00 # 959

Mo =a— b RESE, SEE CCD 7 A (WATEC100),
GPS %)% A LA AR —H%— (GHS-OSD), GkEHET A H A F

¥ EE ¥ m



4. $ER

——

J 13-08-1Z 18:43:55 .348

B |

J 13-08-12 18:43:55 .385

J 13-08- 1;‘;3\&&52 389

(B3 BAEREER]
BB O HEFZNE, 18 B 43 43
56 b & TS 7o, Fox DIEENT L7k
18 HF 43 4y 55.365 TH Y, FHEY
DEEANREHZ & 72 o 7=,

5. EE

Analyzed file narze [1 Photometry in each Frame / Object: Distance=334401km Velocity=700m/sec
. . . .
. .‘ Event Time : 18h43mE5341s +/~ 00045
+ .
+ * *
son|T2 tel o+ Tt o
.'o e wle, + 1t . ' AR b
- T e ..‘ at st . ey |
wole o it [E T L Ly Jeind o
ool «% | [Te 101, RN :"0 b
. ..:-""‘ i 'r’" ".8. , ! it Y
g U Sy PP 1L gy b gt
Aot ol St A% il . If
il A
3000:.0 ..,p‘:o".o“.' 3 0'%0-'0":
APy o ¥ | s | b vey o) | % RS Jhpki
PRatSR S IPAES Uee S o [Flettl
st o, Ml ., 19 <" -
- st o < Pl .
* * * *

100

. . e
o

4800 4830 4860 4890 4920 4950 49805010 5040 5070 51005130 5160 5190 5220 5250 5280 5310 5340 53705400 5430 5460 5490 5520

Frame Mo52320 / Frame Gentre= 00h00ms, Frame End= s / Event centre=Frame cnetre -0007s +/-0004= / Contactfngle=0Odeg

(K5 fETHER]

. SERORE
XE?M)EET&)%) EWVWZ DI
LT BRERD B,
cARIOBR T, ACTRHOWHH TWDHE
o, HBRFOWRER TE T,
LLEXY, S%AEDORRIET TIERL,
BEANZ ST T VLERSD S,

7. ERAV Ik
- BRETAMNT Y 7 b7 =7 [Limoviel
CBRTHRY 7 by T TOCCULT Ver. 4 |

J 13:03.'1;‘:1!% 152 .418

(K4 HERE

HELIZ I TIE 19 BE 20 4

WICK LT, fRATRERIE 19 B 20 4

53.416 #h L 720, T IV 4 FHEEW
HEL L 2o 7z,

B & ER]

49 DT

Al % TR A Ny Ay
Limovie] DMENTHERE L D
NIX 18 W 43 4y 55.365
+0.004 Fb & Apntm, E17,
BARTEBAZTIE, B &
D EAIL, 501 Th

Do

AT NEETHIHEE,
FTA NI —T1% 2 BFEICE
b3 203, 5 BIOMHTCTH S
NI A4 b =71, 2 B
DL TIZRNENS, A
HIFERTCRWEEZ BN
Do

I, ke U CEL, BT ZER, EENE D
b B L2, Ao E2%

OEEDERZBNIS L OMITZ L, &

1

o)

3



154

#HE 73

V339 Del (2013) ~UW\BHMEHEDSDH - Bk~

[N — = & e
IR o (F2) . #7U&$Miﬁﬁ(%l)

1. [FCHIC

Oy an—7%2MrTARBE L RAENEVOENTEELA V., REEND AAE
BEORMIIKETANSOVEL D, T LT, KEVARDIRBREEEINT-HKIC, KEHA
@&%%%E:sz*w%—ﬁmméﬂ\ﬁﬁﬁ&f%é<@@(w%ﬁUL>\ﬁ@
BRENT TEATLEARELS 2o TS ERNHE (FHEE) THhbH, WHLNEFREIZZO
HHBIETH Y, 20134E8 H 14 B ITH L R ST,

ZOBRL, BHELEFNOBRTHD, AKRTIE., TOARKBEDEELERD D AT
BRI Z1T o 7=,

2. #AlIAE

(D) #e

WAEICCDH A Z %10, 5em (ST-7XE) T Eim i F 72 1320em> = L b & 7 L o A Limbi
WO AT T L2, (201348 H 18 H ~)
FER L7 4 vZ—l3ED@BY Th D,

V7 4 V& —(FEH1s~15s) <*B7 4% —(§2H1s~30s)

cR7 4 NVH—(BEH1s~15s) <17 4% —(F2H1s~15s)

« Stromgren y 7 A /L% —(25s~30s) (1/240F 5)

(2) ikt

N— M ETEIINRKILEIZBNTT0enl & 7 L ST EESE & SCS4y tas (% H1120s, 300s)
ERAWTAXRY MR ZIT - T2,

3. WE, 7371

(1) #pe

WMHCCDH A ZHMEM L TR Ll (¥—2, 77y b, B7F—%) &, —IRLH
(=2, 77 v M) L,

~ BV EERHL, IREERKE, Ty 7 ED 3 5% 5 AOMADE L,
FOWRERT Y o OXERAW, REFE Y7 T 7L, (EROT T 7 EHR)
FE72. VSOL] (AAZCEBINFER) OW#lT —2 L ZNETNOT7 4V F =28\ T
[/l 272 7 ECeig Lz,

(2) 4k

kee LT B D AT bV % skyup., data, skydown® 3 -D|Z431F T,
~H VDT T 7HRE T 7 7k LTz,

skyup & skydown® 1 7 v MEEW AR D, datanbH3|< 2 E TR I T NES
BlW iz LTz, £D%., KEBXDO T FZ 7 L L THEEARE LT,

R
- —

e L & &
[y




155

4. R

(1) 74 bI—7

EOT7 4 NH—DFERTH, BRRESIZON T, BHIZERN FR-7z,
F72. LR V,B, yIkic, VSOLJO T —& EFEMER A BTz, GERIZA R ¥ — 2 H#0)
KISIA T, 5~6ZEfR TN o> TWNDZ ERNOMBN, TNLBEIXITE AL TV,

8/18 10/7 11/26 1/15 3/6

3

4

5 _

L. % o TSR
7-_ﬁ___ii mRE
9 Q_i QB%&
10 Xyt
11 }—! :s *

12 s =

13

(2) A7 pv

By MEZSH220~2THICHI»72& 2 A, 2THIZEERAINIC200 LV Ao v MEN TR - 72,
ZOKRETEG OB EI LD THD, Uy MEBKROH L TWAHESIEL, KE
HEOBEBRORBIZIEIDLOTH D,

8H 28 HIXFEEHI 2320 H D5/272 DT, FEREDOH 7 v MEIZ20H D2/5Th 5,

(=471 d21158)
(COUNT) 8/20 -4kl (120s) (COUNT) 8/28 2~ 4b)1.(300s)
12000
e 12000 BT
10000 + 10000
8000 N 2000 FHENR
8000 * 6000 ¥ -
4000 HE# ;ﬁ 4000 ; ::
3
2000 W k"""h- 000 . . 3t
a 0 MWLHQ- |
350 450 550 650 750 350 400 450 GO0 550 @O0 650 700 7ED
(nm) (nm)}
e
<
5. BE

VERORER LY MEEAEDIER LTI-7 T 72— Z28bYE -2 A, ZOHEIT
KEEEIV BN N THAINS,
B, MEEEDODWTEFEIIKGEEDL fFTH o7,

6. 5%DES
WADEFROBEEMEL, T4 N —T R, HBREOHEEEZRD D,
WO DRET DB BRI N SO0 B3, TORKNEEL LI\,

7. #EE MY T b
g TR Sk Ty 7o F =l XMoo TT o)

[ 22 BB Gm D LV EBH )
[ 52 o (A VI EFRITND 722 )
http://www5f. biglobe. ne. jp/ hosizora/de/index. htm
VU —X BROXIFE 7T HE  VSOL] MLE Y TF—X %5
TIEHEBALE Y 7 v~ ) Excel AT T e —H




156  3EE 74

INIERRICEDRNBRED S Dy MRHA
EH R, A SR EM A (72) [EIRSEEE eee]

1. 1ZCDIZ

KGN OTEEDE Y %R 5 KP-RNE CUT DRINKE]) 1E, SR H D & 5 2N
THARYIBHITE 500 2 R BITFNE MDD 5 Z & & BANC, BRICED A THND, i
FTIELARHCCD I AT 2722 L3zel ARIOBRIZT5I12HT=>T, BEICCDA
AT OFEAGER EDE 151 SR8 L7 H OB & /a7,

FRIMEKEIE, 19 9 SARTHIO TR CTLISIk A LS TERY . BIFEZOHIE8 0 0%
B TWD, TE, IBRELERSCFEORED 1S S5 THBETIRWES Y, RINKED
HFIZIIARH D EZEZBNTHWDAEDOLH Y | EmOFELIFF STV 5,

2. ik
(1) B H

TN E SR — =R ORNE  (H% 133.65766° | bifé 34. 13222° )

() FER L7cibt, V7 1%

ShmEsE (BEfA  # Ny I 2—nm 2 250CRS (A£% 250mm.,  FEAPERE 2500mm) |
TRERE « ¥ N3 EM200 Temma2M) T AT T4 —%—Ver.8) (2L 0 il
MAEAICCD 7 A7 (SBIG ST-402ME) ., Eif§f#ElT 7 & [Makali'i] % HCHDE

(3) BRAFVE

PR 2T D 5k LT, Ay VRO SSEE T HEIIFTREL ShTWnWd b TPy Mk
WD Z L2 LT, HERDS B CRINREDNMERE DRI
YD L SEEONNEEISES N, [HEN DTN
<72 (M1), ZOLIRRINKENEZ T R T v
v MZEAEN AR5 2 & T RINEDTAEEH
BNNCLEIETHDON TPy METHD,

PR L XIS, w0 Es:, mH
CCDAAZHEWMOATT, ¥y MREZIDLHET
WENTOWBHIERZEANCHRE L. IR IBEADEL T BT P72y ML SRt A=
EOBEAETRDZ LI LT, R TPy R THRINTO DI & ZORi% 3 0 I E %,
1 0~4 OFINZ I D —A T Uisel T 7=, BRHREI, BIHZUTIi U T, CCD 1 2 7 D&
FEORRSR & RS20 K 9 ITERE L=,

4
£
0]
&
%
&

BElzLER

3. &
F1 INFTIEECTETRABEIZEL D M TPy MO
RO RT LYy NOTHIR TEE DS O3 D5k BRE S
HATP-11b | 2013/9/20 22:51 I 9.59 & 0.0043 % | &P DB TEBIITE) T
%1 | 2018/9/21 1:09 #% (IR 10 7D)
WASP-12b | 2013/11/17 1:12 k& 11.69 %¢ 0.0151 % HAECEDD T2V HEBL
2013/11/17 4:12 & HICET- (BRI 10 7))
CoRoT'1b | 2013/12/23 1:53 & 13.6 &% 0.0247 % | BP)SESTBIITE) T
2013/12/23 4:12 #& (RS 4530 B)




HAT-P-36b | 2013/12/30 2:08 %5 12.262 % 0.0204 % HARTEDPDD T2 HE
2013/12/30 4:21 #& BIHICET- (FRHIFHHAS 20 79)
Kelt-3b 2014/1/6 23:32 i 9.8 % 0.0098 % | i CouFEA BN C&T
2014/1/7 249 #& (BRtHE] 45 20 79)

1 ZOBRIOAFELY ERCE GER) N6 0 c mOEingisfiH
4. fEHTRES
BT 7 b TMakalii) 2T, %1 OF0 5 WASP-12, Kelt-3 OEHHIT— X 2 fi#hr L
77o BPEDREEZ B O DHT-DITIE, —RERE LT T v MiIER, BV BIlok D /A X&2H bR
SE—=VWEREATH BN D, 77 > NERIEZ, KATRY FOEEIRE L THEoD NUA Z
A N7 Ty N Len, S FERAREY) CEFENBT 20 ad, SRIOAERZITHV T
AN
RO T—4 L X — T B DT —2 ZHNT, F 7Yy BRATHRINTWAIER L, Rl
WOMMOTESR GEHER) Z2HPE L7z, ARITEER & O AITH 728, HEEROfEZ 1 L Lizd
TOBMRIGORHEZ, 507 #BR7 7 7{ELT (K2 - [K3),

1.4 4.5
19 4.0 A
\ , > \ l ! , 3.5
) 3.0 -
2.5 -
2.0 TTTTTT
43127 23:02 23:32
B (2013.11.18) 4:40 BEZ1(2014.1.6~17) 3:26
2 WASP-12/ R#eE  CGRUED 3 Kelt-3/ MR (¥ —7 WWH%)

INHOT T 7F, AEL WX ) RIBICIT e bleioTz, Lol WASP-12 CRALER) (12D
VTR BTFEOEL TS K DI RA D, ZEHLTHDEBN O9h DA, ZiUuthoZER
IZRDHDIELEEZTND, IHILT—FORIREED, LD EDERIZL THETZLY,

5. 5% OiE

FHNBED b TPy MTE DR, BV 0.02 SR & IEF ICHE RO T, TEXDRYE
VIEEECBIIICE 259, 77 v MEIERCH —Z iER E DT — 2 WA L O EFUATVEV, F
ToRDEDRR, HDEHEERZIZA DD UEZTTET T EICRESEET 25572, LUk viE
7SI D DNMES TOE T2,

6. HEE

AWFFEEAT O | RSP AR « BRI RSB o 2 — a3 £ R3CEE
B —ROFRRE—IE, B ORmAREE AR BV IEE E L, ZoRERED LT
BLE L B ET,

7. 2% URL

ETD(Exoplanet Transit Database) http:/var2.astro.czZETD/index.php
SIMBAD Astronomical Database  http://simbad.u-strasbg.fr/simbad
http://www.ep.sci.hokudai.ac.jp/~dm2semi/2006/0419/pub/html/011.html

157



158

/| 75P

IMORDOERFEEZES-EREH ~REBUOHZIAERE~
AR KR BT, N T (1) RIS R ]

1. [FL®IZ

AT HITEEOLESE (D4 c mEYT) 2> CTEEORBEHNZITV., 7 48
DFRER L HRD Z LT, IRABIOREEIIRMFICL > TEIEDLLIONERITE TIN5,
IITIE, 1EBAYIOERBELA%RE 13 v Aqr DEBOBRKERIZHOWTHRET S,

2. EAOBREBNESCHSIES
ERBR O EIL, OHipparcos £F D EAE
BT AT LAOREDOKGE QH BEHE 17> <X0)
D HZOFAEETHAD OB ONBBIRE L
BT AR OER A IR 5, 7 8 IR
SNTW B, BEIE EF A R 8, AL
FEMNNRARBLR 2 L7=0i%, 1995 4ELLRT OB D
%< DBIRRBHITH S = L inb, 20RO L AEHHA BN T DIEAT
DREED E D < BTl B0, EF A8 & IR (E7ARAOER)
B O B RS E D\ B TS T LT L D BB O R 2 5 5 A
7-HTH D,

3. BRADAZE
(1) BEEFEOHE . " s

JNZflE D 7= IcEimdEd 1 A1 . .
BRI 5 72 W\ B A 1 A 1 U g}_ @i_ﬁLQ
o =

SFTofEoT-, A4 cm, EEEE = : R
. o o e AR i S
BEA2 ¢ m. 23R 21 (20 RrEmes ety ) N
(aFy bAED) ThDH, 2l M2 SEsEoEX

72Xy R THLIN L XROMERED K
<VHEDEEREBHOVWTWDS (K2) , FICEDLRIIERATOXRLEZMA, BT, ®ZE
DNHEBHENTNDTZOENARLT D2 b, BREBNICEECTHD, o, B A
T OEINCED fHF b s o TERITH S,

(2) BAlAE

HEEIEAZD /NS WE SN TS, BERMITITEIND I0BFENC 725 FE S AN
AN D10 LF%H T BURNICLOFTORRLL ZE T IRETHND L2k D, B
B E TR EDLFIE 5 e & T BB R 2 BLHE — A T2l 20 TR, Eioa
BOVHEFE L, B 2Rz, R & L Cix, GHSHRtoE 2 H L,
DD O T ABMNL, O£ 30em DEEEEIZET A A T 2B 15 TRosk - B L7z,



4., R - EE
(1) REHDEZEA (8A12H)
ORZDEF

AT 1FEETHLI DS TOTHBFIZEA LT o7, BAOENTIZIAE LA
CRp L NELKBEZTEDBAEFE CTlEoE 0 AT\, BAMEITZEEE THC

EHETFENDBAY, EENSHBE L,
QERIFER
EF A B TTIE, 18h45m45. 54s Th Y . IRHHBLIHIT

(2) 4% 213 v Agr(z¢3093, SA0164182)
DEREDHF

“IZ. )T 18h45m45. 85s Th o 7=,

ZOA4ERI3 v Agr bR 4 c mOLEEEEITRD Z N TEZ, BUNETE 203,
XV oT, T, FREEENRKEIVEUA L, HATE TENRH TV TARYIZA
ZDDPAREZIRY, BERIEFICLTHLIOTHDOE N TETCLESTZ, ALY
HOREL VI, - ZTVHEXT-EMIETE o7z, VWODEIC

N

QERIFER

B A BT, 20h05m19. 63s &\ ) FEERTH

V. IRMRERITTIE, 20h05m20. 1s & 7257,

(3) Teterm %
A4 cmOYEEETA4EEOERZBINTS 2

ZEBHHEETH D,

c AV ETIE, BT B L0 IREER 0503
0. 3IFEBRBWFER Eeo72, i, WA
LU DDONENST=DO TR W EEZEZ BRI
B0, JRRIZFEZIZ & D LTV,
45213 v Aqr OFFTENRINZ &0, B

N v AN &&&ﬁ%35£#ﬁ%<ibﬂ;&mbﬂé
BOEDLZENRUNCR D LD

- IERER B BB O DI, TE S EEF 2 A THIC

]

|

MHA TV L TZ 572,

e5A
U5 5S4 g

BR AR R
)

S5F 4]

4‘5| 't ST

.

|
| o
i

F‘

-

/ :

A

ReHR

héoit\Eﬁ@%%%ﬁéif_E%%bé_kﬁﬁgﬁ%éo

5. SHROFRE

b b, O4 cmOEESE TR TR.Z2 50,

EaN

FNHDOEDOEENE

)

%2%3%#%5%5%7%8%9%0
X3 BHAHICLIHKZDESDE

EXHORZ TCHHIETORZABENED L IITEDLDENTONTHNTVE 20,

7T AT A IRRER OBNDER SN ERNDTTA M ERMx-hEE2 vF

FERRETHRTAHAAEL T, REENEZONFAITNE 20,

6. SEXH

EEHN A RT v 72013 (BRI HARE 2 —F + % —

aFy FAEH AN THBHAE (B Are 4 R)

Z —ifh)

ES

159



160

$BE 76P

& 5 EM Cyg O GG [A B

L BRLAS ARGE D, BA mE (62), BB K

BF5 EE MK S T KM S 00, T SRR 3)
(AN RS AR

1. [ZL®IZ
726 BARBM R TlE, 2 OFE AR ORIV 21T > TV 5, 4RI AE 2 EM Cyg
D43 & WD RN &2 3l A 7o O THE T 5,

2. WZEE EM Cyg I2oWT

EM Cyg I%, 1Z< B X BICHHEHE &V O WA
BEO—FETH Y B EITH 7 KR BEEEIX 350~500
N—t 7 Thbd, MERLIIAREEZTFE, REE
AR LT HHEET, AGEREDOEVITHEENORKE S
CTEITAPRBEEMNBREERLL TWDIRIETH D, B
EHMICHERN DO AN ED L, WANAGRKE
IZSEIZMED L D27 D, 2O, KFEHT ANEBEL .,
Mg AR 5 <L,

3. B

ISYBNITEIZ Y £ R LCEDOE 2m D72 b7 Pmss & MALLS 25884 FF U7, M
BN 60em ST 258512 CCD (R /32 R) T ) PRERE 5 724 CCD O ARFHD 7= IZia L
7o =7 R U R A LTI L TW 2 KIREE K7D CCD (Ie N> M)XK E b LT,
Lo TRIFFEMIT 2 Z STk Lz, E70D80 B RRX, S HRFEIT 30 o B #hE 1T
HD, IEBINL. 2013455 A 24 H 21 I 45 45~28 1 34 45, 25 H 21 B 43 4y~27 I 37
5T, 300 BEBEHOT — 4 & 6 ERADEL b DEK) 40 B EICHF L7z, 24 HT 11
B, 25 HCOMMDANYT MF—Z5iBa 2 LRTXT, FL—F 127 1E 300 A m.
K530 — R (R~1000) T Fdkid 4600~7000A TH %,

4. fiRMT

(=2 U] ZFH L THDEE DT — 2 O—RAB L7z, DB 4 >DHEkAE & EM Cyg
DAL S% T=H V| 28 L THE LFERICEZ T2, 20XIFRERCAREED [BeSpec
SIT =Y 7 b TEEMIT L, A7 ML b L —RIZEZ T,



161

T T T

Ha (6562.8A)
| N -
v
MMW L A
D 2k,
WMN’“/\W\,W/\W@D ég é)
e ® ' -
: — ETFNYI a2l —
E“WWWMfKNMMNWW%@ SR AT ) i “
[ 1® 20134524 H vary fERMNRE
wwwﬂwMW\WwWMMMM{>nU¢zEQ%@mxm AR A B L C o
i @ EMCg&%@E@““# 5 IR () DR T
WWNM O@EF'@%( XA FLvdD
BTG LTV B,

EE

5. fERLEHBE
P O T E—T SRR 2R L CET AEE A1TV . EM Cyg
WE(A) OB EAHEE LT, 7 AEE a2 — NiE, 5

HaWfROBRDI (524 R)  Jeopmpippypiep sy SR a2 0 7, fatiE-
TVRZTW=5H 25 HOFEMBENORERL LT
(D) #EER A 670 T2 EEEDIERE 150
(2) FR—REEMME 57 fEE 70 Ry PAKRY b 12 X7Z L EEO¥ERE 3 L1 5,
()L S —fEMM 100 fEE 45 Ky hAKRy b 67 E& 200
Nohole, (EFNENOETIIELD T2 DBFIIT AL 72 \0,)

BT, MBI REZh L= 5 A 24 B O Ha HE#R (A AR OILN 0D 25 &
#J 2000km/s DL A FFOZ LN bnoTc, 72, Ha OEFOF Z R RHI TR0 D
EHXTNE—=T IV TNV E—21270) ZOE—7 OIEENPELLTWVD Z &R
%o ZOFLWEET, XL THETLHITETHS,

6. AR

AR TRRBHZ UE L2, T2 THE 2 ARISORRDE LN 5 D12 L &HE)

L¥E L7z, A4%Ii%. 4 CCD OAFTTE R o 7o W RHDCBI 2 i S, T+ 5
(ZHREE L 72T,

7. BIEE

B CTRMERC 2 o - RN, RZEIL Y £ RCEOHF F S A, WL Ry FLELHIFT
DOAH HE A, ZERFZOR E KMESA, BEIOKREE RKFZORAK HEA, TADR
RELE, HDEBRIOT — & 24 L T2 W KRB KFPICHEE 2 L B E,



162  F8E 77P

WO EHREDNEEE

M By, BB R, RIR OB, WA Rz, NI IR, K BREE, & AERY (52)
[Pl i 52 - RICRARHET]

Z B
WD BRI, 20134E8 H14HI26. 8 CTRAINIZHETH D, TOHEEL,
1THIZ4. 4O D SIZZE LN, ZO®%RBOE Uiz, FAREIIW D ) EEET 2 2R L,
ZDNEDOEA &=,

1. FEOHXEZL

BT, AR LICHEL o T KEPALEEMAERICEZEZ T2 LKV 5,
ERIEIIL, KERPERELLVWORETIETHENDIN, LIZbL ot EEiHic &
D, TABRRATNE, HERD/NSL D728, RERERITARERE L IZIERITELS HW
£ TICHETe, ZORHICZe D & HERREITH T EICE T ERY, ERKEHT X
— N HXHER DO FIRIC K 2 (D FE D AIDE TR 22 5), T ORFH % Mk X#E
(supersoft X-ray phase) & FES, Z OBEXBEH 22BN+ A2 & T, HAEEDEER
E. HHFREOWANWARYBEEZHEET H Z ENARRICARY . HHEE AR T S |k
TIHEITEIT D,
2. y-band7 4 JLAZ—IZDU\T

v —-band 7 4 /L& — &, Stromgren @D uvby @ y DI
Lo BEDOAXZ LTI, XE2T7— - T XL Wb
NDBHNZ 72 5 L BT O (F O T 5000AD & 2
A0 T & LTRENTND) R EDBRART FILR
FEFNCHR H D, JRHD V R RTI, 20OHFEN KX
<72V | WL O IERERLE N2V, 2D Oy
ZWET T, EROLR D OAERETE D L OIS
TANE—L7poTND,

3. LWAMEFHFE (V339 DEL) : VSOLJ-news 302)

UND DT (V339 DEL) %A L7 DIk, ZHLETIZS
ZEOBHRESCRKO)IEINOFREZFE R EN TS, L
BROBIEA— (WeREZo0nDh) SATYT, lEIA
%, 8H14.5843H (H:AUE, HARKFRF H /F 2112 A) :
2 A£18emD HimdE & CCDH A T % VT L7 g > 2013/12/14 60%§& H
56. 8ZEDF RIRZFE R L 14. 750 B IZIX D E60emD Lamds | K 1. WD DR O i
TIORKEMALE Lz, #iHE T Shzmifglc | 20enf+ ST-TXEML +
. COREKEIBENFCE- TR & bl ang | Ceartilter

L7z RS AOBINC L 2 ZOREKONEIZLLTDO LB



D T3 (2000. 04E4 )
RIS 2015234330, 73R JRERE +20/£464304. 1 B
4. R
- QR . X B /NIFS152, CELESTRON NEXSTAR 8SE
« B AT BEICCD  (SBIGH-HIST-9E, SBIGH:-HIST-TXEMi)
« 7 )% —: Johnson V, B, Cousins R, I, Clear (SBICH)
Stromgren y
WY TR AT T A A—Tver. 5
5. #AIAZE

BT A NE—DFBHEM A, WADNEFEDORGEDO T RN, R T b DSy

FREIZD L OICREL TRiE T 5,

AT IA A=V RN, WomEBOT Ty MEEETT O,

c AT T A A=V DOYEERIEZ AV, AAVSOD Hrifig Y A k7> 5000-BLD-824 (B: 11. 558.
V:10.525 Rc:9.971, Ic: 9.468) ZHEHERIZ LT, WAMNEFEZHETH (X 1),

- HBf : 20134F9H5H ~12H 140 O D111

6. &R

BSERE R A2 2 127, BUBEIE (10A7H) L6lH (11ATH) O TRIEIZHEE L7z,

Fo, FINDIF2FEOHL EITE EE Tz, yband 7 4 )V F —ORPDEIEIE, FHOLE% D

LOHTHDEDRV N REDENPDRRE LS RoTND.

Nova V339 DEL o8
av
6 FAP ARe
X
%oox o
8 U E [e) OClear ||
B X @y-band
® 5
10 |
MAAD
o [ ]
£ g%é@é
12 ® oo °

18 . . . . .
2456500 2456550 2456600 2456650 2456700 2456750 2456800
JD

X 2. WADEEH A (V339 DEL) DY EZE 4L

£%&URL
http://lyman. c. u—tokyo. ac. jp/ hachisu/novae/v598 pup/Xprediction. htm

http://lyman. c. u—tokyo. ac. jp/ hachisu/novae/y—filter/nova. html

163



164

/= 78P

ERED AR bR G 2

"A R, O sl K BIKD LW 80, BE AHE, #H Bl (&2)
(e BISTJHE B A RKIOPJERIAF = On— b e 7 2B T — 2]

1. 1ZL®IZ

L= BiE, SHEMPEORETARY MVELZOWTHARE, £ LT, A7 MVLTAE
®%EEE%MU@%®E®éi§iE’k%ﬁé’kﬁ?%é&wé:&%ﬁ%bko
ROIEANRY AR ZHRIZRD S Z N TE, BIZOWTOEBKEZ D 57201245 E
DAY h IR AERE OBUYEICE D MLATZ,

2. & [epk)

AlENE, R TRODZEDOTE S BV @R
BEBHTLZ LUz, ZOOEEEEHNT D
ZETRMRES A7 MR OBGRE v
f%%ﬁ@é’kf%é@?@&b#k%iko

Z OB ITITHRMNATFIZE ND 7 4 L F—D
ﬁ@ﬁﬁf%éo_@74w&—iﬁﬁﬁézk
THETEDEEZEZIDH T ENAETH S, Fil
2. AIZEND 7 4 )V —ZAERER S EIEE D -
BRENEDLDLIDEFHRTEL, B 74N F—%FTAIEND 7 4 V¥ —%E LT L&A
N ZeL 72D EEXDAEDER AL D, VI 4N —%ENTTRIEN) 7 4 /L ¥ —%[a L
T ERVPAARLBRDEEDAEDERAEL ¢, FEROBER -VERED - c LOEE

"ZEND 7 4 LB —

B-VZ7Z4/LH—

a, B—VafEHfE X L Lizbx [ 1]
A o A AE HOUME EREDCEN AR HoUME FEREDOEIL

BS54k —V ik =X [ 54639 0.18 190 55227 0.17
10 52726 0.22 200 48869 0.31
(b4+a) — (c+a) =X 20 47846 0.33 210 39811 053
30 39040 0.55 220 28739 0.88
_ 40 29652 0.85 230 18150 1.38
—C —X"'® 50 19378 1.31 240 9361 2.1

60 9719 2.06 250 3213 3.26

fﬁ@ﬁﬂ;jﬁ 9] j/)o = @Efi%}fﬂﬂb\ﬂﬂf\ IE% 70 3180 3.27 260 106 6.96

80 152 6.57 270 795 4.78
72 BARRV Sk 2 R 72 < THIEMERB—V [l ases |29 | a0 | 1w | i

110 12128 1.82 300 23376 1.11

=K D% 120 21894 118 310 34227 0.69
@‘*E ik % * &) % h 5 130 32026 0.76 320 47781 0.33
140 42197 0.47 330 59470 0.09
[2% 1] j: T ND 7 /l) }1/57 O)ﬁ};ﬂ: : k 150 50876 0.26 340 64786 0
160 56800 0.14 350 64786 0
OEWEL, ZOBBENMELRE VAL [ o

LR O LEREL Lc b &0, BRELEMAICER LIETHL, (777 1] 1%, &
DIEEEREL 7 4 NV E—DRERAEIZONT T T 7 LiZbDTH D, SIHIT, IEfMER
BT, 1° TOEREOZAN 0.1 LU EHDHEIHITFEDARVWE HicT 5, 20k
DIZND2 BLO4 ZRIETHEAT S,



165

(777 1]
AELIFEHREDOEIL
8
7 *
: ;
= 4
3 ey SEEY
2 r . i S
1 g X pat <
o 7 IS S = b St
(0] 50 100 150 200 250 300 350
N DAL BR—DEEEE

/-, I T7ERRAE, 500 ~120° R0 230° ~300° OFPHTIL 1° TOEREDOLEMN
KEV, FEREDOENRKRENWERENRELSRDT-OMHLIZ W,

3. BUHIHE
LIFD X9 2 FIECEIL 7=,
(DB 74 NE—2 DT TENBRZRLRAETAZLEN) 7 4 LH BT 5=

(777 104K

—Zhlisd, [7T77 1] 2HEVEHREEZRD S, 1.2
) 120° 7Zo7GmAiE 1218785, : q
@V 7 A A E—% T TRBRZARL RBETHLEN 7 4 AF - V7=
—ZEHRSE, (777 1] 2E0SgEs Rk 5, A%
fi) 140° 7257235A130.4 12725, ré.rﬁ.

B ARDzEAEN (1), (2) TROLFERAENS B—V afaa KD ) 150 200
B (1), )28 1.2, 0.4 720D T+0.8 (2725,

(4)B—V BN B AT FARNZEWRT 5,

B) (3) 23+0.8 D=8 G8 |72 D,

4. FL¥

ARl T4 NE—DAELEREOITNCETH 77 7 EE L 4], REEN
EHPHDR 06T, PREFKREIBRD 7T 712koT=, JREIEL, IMNBNLIENRA-T=
e, 1200 ETLMHIG RS2 EREZ b, £Z T, ML DB AL RN
EolcL, MEHHHZ 0° ~350° ICLCTHU Y MEEZRIEL, 77 7% EoT-, 5%IT81
WarESh, EEOFEEZED TVE T2,

5. =& 3CHik
- FRMEE R 23 4 LEHERSH - 27 T RHREHY:  F-E



166

#E 79

BREENSRDOEINCEEZD Fin

CESENTE S =)

HACEM, BNt E14)

1. BME

BEOPTEH, BMETIELSOH 2T ERBOREREEZED AT MLEHT, &
RO E 2k eD, BEDOWREREZRD, o, BMREEZE L, AT oXR
TILHRDHZ LT, BEOFmEZWEET 2, 4T, FICHETHEL WD Enbil
TW5D, MZEE (M1) OFEREL 7=, 2B, ZO#F3E132013511 H (ZiThbih iz,
MR- RILBEOM T Z S LI LTV D,

2. MIREE

Lelalf U786 1%, R B R CE D150emEiEss (£ S FEEE18300mm) & 4 s T
H 5,

ek, BIHNI1MH23BIC, 2EDO 3 >OMETIT> 72,

3. MERAHE

BN L > THEIZARY ML —BFLEL L 721% . REBERICE > THREZRIEL, £2
NOHHOER OB R ZRD D, T L TEBEOWRELOTNNG KNy 7T =R e, Bl
HWEEZREL D, ZORFEDICAN»PS T DHANLOMER E ., BELTW T AN OFE
MO2FENH Y, TNENOERNGHEEZRFEL Y, TOEZRBHRLE L LT,
WIZ, AT ORESLEREZTOHRHNO RBbLTmEEORE S L, FBHEEZH
WTCTEEOHEZ REL D, ANTORE IIEEREZM -7,

AW THOW R R Z VNIRRT,

s Ry 77— 5

AMA=v/c (AN : EEOTH A AROEE (HolE#R DA 136563 A)

c: e v HLEREE)
- RBEOREE
L=d6 (L:EZEokxs d: EEFTOHEE 0: ANTokE )

4. R

FEIRD IR (e



167

LEke RIRRE EEQKES Fin
FEIRD 940 km/s 3.3 4F 1000
N0 750 km/s 3.304F 1300 4
FEIEG 940 km/s 3.34F 1000

#1

£ 1IFESBIOBHIORERTH D,
Alalff o 7 1. HoER OB E7236563A . BEF TOMERENT200ETH 5,

5. &8

SRR L7 2EE, REO TRE] TRGE] ICZ0REBNTEZ O
FLERER I N TR, SRR OEEBEREZO AL O TORENTEIN TN D,
ZOZENL, A05MEICHBIENBII SN Z LR Do D, o T, ZORED
FERIT10005:TH D Z E N nd,

6. B

&R G, OB X OEIKOOFE R, 10004F & W ) FEiIEZ YRR Th D &
W25, LT, BEOEHREIIHEBICE > TEI LSOO, HP750~940km & 2272 1
TPV HETIHIEL TWD Z ENShoT-,

—J7, fE@NHIX13004F E WO RERN/ =N, BEEOREEZHDETHREL - T
WA, ZORRITEELZESA TS EEDbNS, 2RI OHEKTHLRETH 5,
FI AT MLOE T ELE L EZ LT L THARD L2005 2 LR g0

277,

7. &

A alOfRERIX, RO & IO 6 1%, FE A3 10004F & JFE S H4L, B LT,
GEEWERTHEZY L0 THY, EROICEH L TL T — X &AM s L i
BERDDEBEZXON, AR TEEIDENLRYRLOTHDL EEbRD,

F2. SEIOMIEIZEEDIEEREN, RALPOEIEZ T DI LIk TEL 22
D, TORETEEDHFEHNEBREID OREIRDIZERTFREINTEN, £V o T MH
BB -T2, ZOZENDL, ZOREITIFEAEEZZTFICHEL T2
EHERI S D,

E BT, SENIERRFRAREEZE L TWAR, ZOHETENR Y IEMICEEZEDE
WBERBLAZENTEDL Eahoa T,

8. &k
- RICAEHE 2014 (L)
9. B

AEOHFFEIAET Lz, BT — 2 2424 L T 0T KB R RUL B R 3CH D A
2y THERRIT, T OB TELE L BT ET,



168

#mE 80

FORINNASI2 8 HCME D E F & BEBE D 2

M LA & ZOb, H)I Fia BA B2 (1) [ RSz E R & S RS0 ]

1. 1EL®Ic

FLI=H R CEBTIEEBOT VAN — IRV T W AT NCTT LT T AL T T AZHRE L, T D
T —2 % IEICCMK ZES T, CMIX &1, Ml 2 sor 5k . Al (2 2 iR 2 B0 | #E Rz O
LOoOFToOT YT AIETHEDZED TEL T T7 Thd, 7V T T AL, ERIIENL-VLT
WBHTED, FoeT T AL, TV T T AL IR LT W ORATE, ZL T, TV T T AR AR
LLT, LT T AEET T AOCMKIINE N SHNTTES TWDDNE L T AT,

2. Jiik
B P -~ B0 RV AR T (i B R R )
HEF--20134E11H 1H23REZA(TLT T A), 2014501 H 1TH 19K Z A (BT T A)
k-7 2N B AZPENTAX (K-x) ,VixenED80SS ([1££8cm)
g aLEE Y 7 k- - RAW2FITS (22 /A ) fifATY 7 - Makalii
1) B, — RSN T Lk
ATV NEG - ERETRIADSDT —Z DT OO I LB M E L TiRo T2 T AR
T ATKRIGEICE E LT,
7Ty NEG - AWBER S T—EDEZAZERDE, T DI T-LZAITRANOF AN D HY;
G BT — 2RI 2N O T T DT A 2 723 b iR-7,
K —JENG - AT E BENCY — G E OSGREICLTZL 0% VW,
FENT OT= OEGALE- - RAW2FITS T, fL7= H 3R> 7- i % bluelgreen DFITS T —
R | BT — &% 7-9 12 Makaliiz W T10K E 7,
2) AT
77y NILERT | IS A Y 7 FMakaliiz HV Chlued green D Ej§ 21 > TENZE LD B %
B U7z, 7 —#%& 7% AN 7L, EXCELT, blue@{£ 5 13b%E %, greenBi{E 0 O X g% #k
LTS A SR CRL TEEZ LT, kA i E T 2R Tm B O LN EE — DA TA
TIFE =2 —DEET —ZDORORDLIEILIEICL T, bk Eg Sk E LT, D%, b5k
LM DFER LS TR Eb-gb L, g5k DCMEXEER LT,

3. il 5

AT T =2 —TCTH LI T BN R D T2 BRI L7 E 12 7o 72, (K1,2)
bR L gL DL, AT T T =2 —DF —Z L FXEBRDO BRI 2> TN, S EOHF
ZEICDEE R g A D Z LI X REZ R O S U7, IR T 11 SRR T, 7L T T AD
CMEIZIFEERINEDLLIE LT,

VER L g Ek B%#%k & b &K
15 10 5 0 15 10 5 0
' LD L 0 ! ST : 0
2 2
® 4 ¢ 4
6 6
8 8
& 10 L 4 10
12 : 12

T HEHhASVEERR, RS g5k T2 fEshASBAEL, AR A b




169

4. FE
K353 DI, TV T T AIELD TH FRVDERIZITVP D00l E 772,

INNTRINE THD, £ EERG DOFWENL NI END Ll L D3 A TRV R
IENRDND, BT T AR B DR OCENSELPHEAL TWDEMTHHZENDID,
ZDIZDET TADTTT7 DHDLNRITROFAIZBEIL TWDLZenbind, — 2O RO E
RN BT TE T2, 35N CWDBD TEDIEZ > CHEEE Dt AR 72, BHEES 21412
7B EHAXIX /4T ERITHEBE D2 I BT, 2 aR 7Y ORUTH TIEH D
L

m-mO0=-2.5log(d/d0)2
LD, ABET T AL AONT LT T AL TmEZET T A, m0& 7' LT T AD TR EDg
Sl LU CRUTHRAT D,

7.0-9.3=5logd/d0

0.346=d/d0

BT T ALT LT T AOEREDKI0.3545 10780 TV S LN bl

FULTT AR e T T RAEMDO CMK
-0.4 -0.2 0 0.2 0.4 0.6 0.8 1
L 1 2 1 1 1 l@‘j‘:ﬁﬁb!g
5‘ A
- &
o5 Y
A
.’ ® A A
2 ALT TR
® .’g L A A N T_,‘\
@ A .7]/77‘1
o? *% AL, .
® M
Ag ©
9 e e o9 o 5 —
10 %% oo
® o
B, -
5. &9

A B OHFFE T, CME D@ DT VX —RL 7 AT THOLI, BHOMWE DEWE Ho
TAZEIMNTEAZERN DT, 5% ITe T T 2L0E W EF O CMK R — & 2 ONGC884
ENGC869%HL CMEIZHI LT, oD R M DR A ek 3572 8 LI-0,

6. 25 3Lk

« K U201 44ERR

CATTFES—4— ver,7

CEIBEY =Ty al iE TR E . R 1TIM67 0 (SR X DO VERR S A HER | 47 i 52
SEAHL, B R R A R R U



170

AE 81

ZFOHREERL & FHnitE —Z2DEILEER ! —

#H 1% (§2) [(BENIMEY/A I RAT700T 14 7EFER]

1. [XL®HIC

ME, RXFIXFEFAUVTEY., BREIZHAUVNGWZEZMANEZIL, TOREMHEHBT
H5ETOHEELT. ZHEEMEIICALVLONTWS, AMETIE., EHAOHREN S EFOFE %
HEL., [BEEDEILEEBRZENLFHICODLWTHEZZENDDI I LEEREEMELTWS,
COESCHRELEZT-NICEEYEL=HIZ, EAZEBOFTHA - ®EITHEMDAR
MENREZ— LT,

2. EEBRAX

OARRBLEDE®RE (4 717 sky90) 1ZAHICCDAH A S5 (SBIGST-402ME) Z#H Y {F+#2EN &
5%, TZT, /N\YO2VATDA A SEEY T+ TCCDOPS) EXEEAY T~ TFL RO
— T hL—H—2000] [CHZREZEBSIHES,

QVIFERWTEESEZAMETHVLIHFEAEENS (fig. 1) IZBEAT S, COEM%EE
AEBHICEEEMNS T HERATIAERICFEEFUFLYRELIRESTH- L.
BAZEZTo1-8 - BEICKIBIZEMN =2 &, EBEHBEZWMEETER IR TS ZEN
Bfond, KEEAR, X"V VERICSA JTEAZBLEL., BEEZREALER
FEoEy rARETS (fig2) .

BCDHASDITAILEE KEDESV-B2DICh T TEIRT DIBRET . SEDEATIL.
THEFRMIEVT 4 L2 TH0F, BTZ 4 LA TI209IZERE L 1=,

@DFE2LRFEEGEFTVIFTITAV A1 AT, BELEEIAILIIBRDELEZTNTN
MEWEBL, 2BMOEZREDL %, TOEELNDIV FSA MERABL, 150@EREEZBZIC
BEFRNT D, ETANEADAXT—2F%T 0 EILIZECL, REEDHDI Y MELE
A2 (TYC2853-1665-1) AV MMl - EREZEL LI, RTVUOXEZRVWTROHIZR
MTERMD ., SLITBIEH - EEHERD S,

OROI-IEREHEMIC, BIEBEBIZEVHRRZH <, TOEMIO EHHEEHRRIZET S
RITHAENSHAVEZRAXT—2 (UTERITHERETIL) 2. RFEHV-HRREIZERED
. BEDAXT—2DRTHREICE T 5NN Y 8 BEERR) OMNEZEITHEET
JLELE LT, IO EREHTT 5,

fig.1 M34 fig.2 wBEAR



3. &R
RN 4 TERL, BONEHREETRT (fig.3) . SE. M4DIEHIEI400%E (7R bA
T—v&Y) LTz, FIIT, fig SITATARETLEEREDLELHERT (figd) .

M34 (BISE) ETRARETNEDLE
4 4
29 2
L]
0 . = 0
L L - a
g 2 Pas 1 - g
& 4 L LR, & 1
J ‘-ﬁ."r .
6 L}
3 M4 CIBRID 3 s M34CEIE)
e o M34(RIZLY)
10 10
05 0 0.5 1 15 2 25 3 05 0 05 1 15 2 25
g (V) g (e-v)
fig.3 A YE=HR fig. 4 RITHARETILEDLEE

4. BEE-FLOH
SEAWNMACET ZETHETIE. BRT—2H5B=HREEY . MIOEEHIE
200~250Myr, T HHLH2EBEEZRL TS EGEREINT NS, Fig. 20BN T 57 %
BTHBE, SEBALTELANRT 2 EATRRETILICE FRINMAY & (&
ME) NELLEEBEZEEZNXY)=0,012HY. FLAE—BLTWS, £-EX%
FIEDHCBBNEBLALERYE-TWAIEND, SEBSTRELE-EST—4
[CKRELBYBHDZEIFEZIZTCL, &-T, IwHmELEMBAOEE (X, H2EFLH#HTE
T3, Tl 27— 2REICBVTHRAEHDENKEL (=) HEDT—FHIEN

HHDIF. FEACAVONERFRORARYIDEVIERTHEEEZDND,
BERETOEHA - T T, HFHERANBIOFEH EXICEZEDHELICOVWTEBREZZRD
BIENTERIELRABIC, SEMALERER. & ITHWARICDA A S5 THE
YEBLREISGEWVSRAKRELSGOND Z e o1z, §&MMAE TRIDERDIRS - f#
o, CODAASODRDODYIZCTOAIL—BLIAASHERWEA - BHFETULL,

5. HiEF
AFRESLVHAETLEDBITHEY UTOAICSHA- CREVNEEE L,
HUYNESTEWELT,

EEAMA BRI LR K

ARYAIVRYTFSO—THRREREHHER BEHEE MILE

6. SEXH

- FIEHEGEFV IS A«

http://makalii.mtk. nao. ac. jp/index. html. ja

-B. F. Jones and CHARLES F. PROSSER: “Membership of Stars in NGC 1039 (M34)” , THE
ASTRONOMICAL JOURNAL, vol.111, No.3, ppl, 679 (March 1996)

171



172 §%HE 82

F [ HR X & F#h

AIF dhk. A HER. LA #E (P 3)  [EETAK]

1. M
Z OFFFETIL, BRIKER M2 & BBHER M37 2 Dt L7=7 —# 06, HR KZEER L.
FRAOHEZRD LD D TH D, 7ok, ZOWEIEL, 20183 FICHIAEBRKLHET
B S 7z TR o RSCHEE 2013) TR T7 —# 2RI LT 5,
F 7o, WFIEENRE I LLRTSCEE S DM T - T2 2 H O HR X % JelZ 4 i & R o DA 9Eic Bk 2 ¢
ST Th b,

2. B
BUNCEE LTI T oMM 2 VT, BLFOXRIRZ8LH L=,
‘B gE B R RFHILEGRICA -0 e T2 KA (D48 150em ., £ A 1850cm)
- A CCD 7 A7 « + Howpol
B R He - M2 GRIRERD. M37 (BBIEMD)
AT 4 H— -« VIR

M3 7
3. fEMT
1. WRIKZEIZV - Iy RERENEHH,
2. W L7oEIC— A (77 v b« X — 7 B & A 7o B L)
3. NIV RERENZIAXIZEZRSE, 7—% & LTHIZL
4, WerxDEOH U b EBRK m=mo—2.5logf (f: 2EDOB T2k« mo: FEfh~DE

BaEH) ZHWT, VI RZERZEND—2.5logf Z3H5HT 5,
RO m A2 FHWCY Z 70kt (V32 Rom)., A (V1) 2H L7,
6. WEORERE 7T 7 LTI HR K& 1ERL., Sipihft & i L <, EFoME

o1



M2
4. B

fERK L7 HR X & iR 2 Ll L72fER, U T O L 972 2 ENFAIN D,

- BiCIR 2R M2
ZHBIIER L7 HR K & SRR 2 L L7255 58, Eo 77 7o ki, 25 <
FII0BEDOREMTH D Z ENmhroTz,
- WBH A M37
ZHBITHEE L TCARIENIEL T T TEEDZ ENTE o iz,
Yo T EMDESREZTHZ LTk otz, BE S HPDEDBEPE T L 6 Did
DR ot=tBbhs,

5. &9

EROE VAT M2 DFIET T 7 E2EDZENTEEN, M3TDHIZT T 7% 9 F
SHEDZENTEeolz, 22T, b9 —HHDEOEENOLVEL, 4EIX7 7 7%

END L HIZ L e B S,
6. HIEE

AN BN TLIE B RFZDNIEIER 21T U O F DML K DR TIZRILHBEO AL
TOFRCTHAEEE LT, ZOREBHEY LT, ESBILR L EFET,

173



174

s ROt

FEKIZEDHBDUTUOADEILL2 - HOEENDENZLZEIL - EH-

REMKHRIFAMSPFER FERFE 3§ NG EE Tk EX AR KE
14 EH#E SR Bk WUT RHA

1. [XC®HIT

KEITZRERNON? WEOKE FIIT0)N 7 &K b - TR 72 2 & 2353
TWA KEDEADKIZIR S T2 F FENMREIBODBREN H > T2 58 A0 IIEED X 5 7k
(BN Z 2 DD ZFFUTKEBITEILER N S\ = L IZBIRT 2 D0 R SR AR R B 132
NEHRD DI, FIZEN T AW TEREZIT-> T 5.

Jfbifmj%%ﬁf AR L ARITE D Bk > T U HITIAEDVE C, BB ORI T3 5
5 EMboTE LTRSS o F — ISR AT > 125658, B Aok 1%
IKERAELTdH 5 ATREMERN BN T & 3o T,

2. B1Y

FERUKIZIR LT8R > T I R » BREED R 5 8R4 & HIBRIZ [ 0 1 SRBBDERRITIE
WEOICAT O 2 Tt 72 & & DAL DIENZ G5

3. ERALEEN - RE - KEF
- SRONRIRSHESE (A1) - IR ORI REHIEE(E /F) » FEROK

- AR ERE M 18mm « XA Ly 7 ZAREREISME18mm R R= % )
BT U B SRR, EAATI3~4mmIE E T RHEA TIBHAR L ONL .
4. 8%

FEERL D S EITHTFEEE O F28R & [k T d D OKH XL AP 4%,2012) £ A ka7 L <
DT RR2TIIEA > T 1 EOITHIE LT b D& LTz,

5. %8

5.1 XREHEDOHER (EER1-1E1H, 2E18)

uvCS : BICRZ A2 OKRZ Z1F,uvC & [FRIFRENZ LI EuvC &[RRI R O SGIRN Kb,
R o2 K9 ICRZ 5.

uvC : REOIELRN 2L 720 80 2T A BIEROENRIE A2 5. REISHI BN X HI2E<
o TND EZANRDH DA LA T,

uvA : EBRENCAIE -T2 L ZARERDH -T2 L Z A, ASIEL 2o T2 A B VD A DEI S
D LN D Te RE RIS R0,

f o uvAL[FRRICAIE -T2 L 2 5“‘?31'ETZJ>§>07”_& AL, EL o e A stz 72

AR 7R (A A Y= v S AN :
JUvA L D B L & Rl BHUSURMEADEHEE

£ uvA 2 I IS T2 & 2 A3 LES — Il
T fxo;;ﬂ;&é.fiﬁi‘uvgfki; 2 SBRIORE (g) RREOTE (g)

5.2 BEENZEILNENE EER1-1[EE) uvC 0.06940 0.06780
TR O 5RO T T EBT R WA 0.06100 0.06050
THE LA ERIIRIO L DT/ o T, f 0.05600 0.05590

nf 0.05680 0.04250




% 25 28
5.3 RKEADEILDEE o pp 104
BT L FRBORBOXFTOFEICHMA 2T,  |=° i
L LCOBEY LA L TR O~ A B2 |3 'ﬁ
A CREEOEIG % RDT-(K1). ol ‘ ‘ ‘
5.4 XEBRDFER (£ER2) R B "
uvCS : HIZRZ (DR E SILERLIEFE L L 51, 1. REELOES

Kb RE Do REOHIRNKDON,FHN I HON- LD IR 5.

uvC: FHDOHIRMB KD, uvCS & FERICEEm A X 5OV X S IR 2 2 23,uvCS & 0 FRE 13/
SV (X2) .

uvA A Rl ERR T, R U AR TE R R Z W EBR2DOuvCS,uvC L D BRI/ NS DD,
W ClI-o & 0 L7=Zb2s R 5 7=(1K3).

f @RI RAICELDEINRALNDLRE I To& D & LA LB A LT,

nf : SEER2OMOFEL & D E BT NS L L EIN I SO BB X 2.2 D%l
L FEBRLE LT & D & LT

®2 uwCSOEIL (£ EEET 5 =5 E3 uwADZEIL (X =BT A =8%)
6. &K

[3EER1) BESEEIZ L AR mHETILuvAlTuvCITZ E TR VWA RA DAL 2o 72, ZOFRHE D
2 bITuvCS>uvC>uvA>f>nf ONRICZEL/ NS 2o B 20T TEREE(LOFIE %
ROTAER G FRRIC R o T2 BB DEE ZRD 5 & ,uvC>uvCS >f>uvA >nf DJEIZ/NE
<720 BEFETH D0, FREBIEL L RZNEIZ 72 > T2 BRI DR ENR VAL BRI W CHE E
FAIZB O TH LD/ E < 24 TRONAZE W T & RERICHED OZELNE & A E7h>
STz,

[EE&R2] FEBRUICH AT, 2R Cld o & 0 Lo b2 /L S 7z BsEEic X 2 £l
BCTIELRENISDONWTHL RN LV T- & ) LB TE = EmOZIE, ER1 & [F
HEIZ,uvCS >uvC>uvA > f>nf ONEICEEDN/NE L poTe X9 A 5. Zhudssk1 & F UIE
272> T A,

A RO SEER T, EIENE & A EZALN R S 72 TonfSe, LD/ N E v TouvACIZ U T
HE R LNT- a2 HTTOROnfIZBWN I E D LEEZBER R SNDDIE, 2 ETO
EERTHIDRNDOTHED IR UERZIT> TS BN S 5.

- KEDE EDREE

INETFERET TITo TELERIY, KEPRI BRoFRO—>2 & LT EIMRC L
KIZ L0 SEMD UL S LSS B ODBRL 123 T X, OFRL -2 K2 ORI iR D%
RS LIcEB X bND. ET, 2 OFEBRTEINRA BT DN E KT HERD T A TORYLZE
BN X722 LD ERICBIEET D ERIMRA & KIZ K » THIERR I EIChH 280 > 7 A B &
{EEENMEESIND EEBEZ LD KR TITHERE D K& < SRIMRCOMIZEEIMRA D HE
RICRET 5720, FA 7= B2 T T D FEER L 0 BUL ST e [ GEMEDN B 5.

SE R
KHERSZFE AN (2013) : L KICE D8 > T v ADE - EDE S S L 51t -
BE- HARR 2201 3 RFFEEFE5E Y 2 =7 | v & a Vil Thatkpp172~173

175



176 &8 #02

201343 14 HICBHI L= A F—XEBRDav L BEOE SDHftE

fAEEAL I AEKR(M 3), KLz, @i, MLEiLGE 2)
[ A AZAREME TR - BAZREE —&mEER Reh—27 0]

1. LI

AR LT R A X — REE(C/2011 L)X, ~NUA RZEOM, A XU A+ A -
BEVEOWFZEREI N R CER L CWVWATF—L4A [ 2 X —X | 23201146 A 6 HIZ 19
FERORKE LTRALEZERETH S,

IR AL — ZER N THIER O BB R 126 U CHRELZITV 84° LT 728E T o b Ab~
EENNTWK, ZOEREOHEIIBIMRIIEZ < A, L RKESRICRD Z &30
VWhit T\ b,

2. WEEM
N AL = ZERZHN L TR 2l A, g LIZGRERED | RS —ZXEHED
aw LROMERZRD, EREOa~DORESLROESZHET S,

3. NURF—-XEEOHH|
A) R L~ 8LEEH
R—Z 7 REFECD-1), 50 m/E#T2EsE(BORG 50FL)
T NL—IRL 7 H A F(EOS Kiss X5)
B) #HIFE
O #HHOF, RUAF—ZERORZ 550 - SEOTHE S & BRSGT 2R ET
éo(ﬁ@%ﬁ;ai?@%*%ﬁﬁiﬁﬁ\%ﬁ3u§uﬁ05@\ﬁﬁrwﬁ
1157 0%
@ 50 m/EHT iS5 (BORG B CE A SR 21T 5.
C) BEkEE (201343 H 11 H~14 H)
3H 11 A, 12 HITEREL > X TO 2 kA 7208, BB L 72 2 B OGFIENR
VATHLZNWZ L HY, HEEOERZ L L2 DI ENTERN-T-,
SHI1ISHIFZ2VETHNT A ZENTERNoTZ,
3H 14 HIZ 50 BT Eimsi 2 L, g ailss, HE L g LTHEm
26 DAHZEOENOREETHI LN TET,

4. BEREDa<~LtRBROBSEZRETS
SRR A2 =X ER 2 L b 2 - 5EE L, A
DA 18K A8 /317 o 1= DT, o~ L JBDE/ DX BN
L)oo, RFETITEBO 2 R T A FEG#RL L,
BHRGZoi, EXOM Sy EEREDa~ LEEDR S L0
FH),




5. BEINZBEEND, RURAZF—IXBEDavDORXEILE
DEIZHET D

[ 5]

O RN RFZ—XHELADEHEZFR UFRTRET D,

BUAGPT ; AASRE —mREERA000HE 34 £ 41 47 0.5 B, #1386 £ 1157 0
) #Z0;2013 45 3 A 14 H 18 K5 48 43 (F &)

R L 7= GE I & [RE R CEIRIS 5,
BHOAOREZRBO.T)E ADEETOEZZ KL T, TEETORI LIS
% RAIKROIEA & XS0 %,
INVAH—REEOBHEBR LY, a~vOREILEBEOEIZERTHET S,
WHONSR AR — REROMULIERE(1.12265AU) & H O FERE(0.30929AU). 4 H DK
b7 B HER & T OREEE(0.99378AU) & AT T B 7 — X TR, Kb - HiEk - HED
MEER A, 1AU =10cm TIEKT 5 (X 1,2),

Oe OO

A= JAY SR €233 4 ER3

1.12265AU B2 hLCRERAR

0.30929AU

KBz Bk 4/[?

N RAI—TEED e
H1 (b)), A - ik - EEOREEF RORE 16945 £
B2 (H). "UREI—XBEMEDILAR

HhEk 0.99378AU

® (EMEXY, "R —XEREOavOREILEORIZHET S(X 3),

r [AU] =iERASE2E TOERE 1.12265AU
8 [l =y RA9-XEBEODEORERE ; 16.94

NKeR9—XEEORODRNMIORE [AU)
(RBOMORE) = 2mwrx6:360:60 ...(1)

ReRA9—-XHEOROROES [AU]
(FEoRAFORE) = (1)+ cos(33.1°)

1 [AU] = 1.495x108 [km]

NyRF—ZXER20HOROES [km)

(FREORAORSE)

2x3.1415 x1.12265x16.94+ 360+60+0.8377x(1.495x10/8)
9.9x10A5 [km]

KRYRZ—ABEOIATORES [km]

2x3.1415 x1.12265x1.83+ 360:60x(1.495x1078)
8.9x1074 [km]

89,000 [km]

B3 NURE—XBEDIATIDRITSLEDNRZDHETE

6. MR- -EZBL8

WROAR—=ZERDa~vDRKREILBOESIZFNEN 1.83 L 16.94 T, FEEEna
YOREELEOESIZ, 89 Fkm & 99 HF km ThH LRd LT,
HEROERIIN 1.3 T km THLHB, a~vOREIFZON THEOEIITNTTH#D

HD T ENTIoT,

AEOBRTIE, BEOEROZEIRITHEIANR D> TBY | FFROa~voRs s L
BOREEIZX, FENLHAMST- DI REWETPHREND,
ARITT A Y EROBI LR ROZ LR L O X THETN,

7. BEXE-FEHY 7 b

FRIHROERBR T A K, K - FHORFE, KR - ERF,
AFIETE2013F4 A5, A7 75 —% Ver9

177



MEMO



MEMO



R

E&Y, NURE—XEE (C/2011L4), TA4Y >

CREBELLTREBESNREITENGL,

TAVUEER, TEMIDECDERTRRE SN,

#E (C/2012 S1).

NORA—XEEL, EER (KEICRBLEIVEIGR) T.
L, BEOEBROEELGELHY. BRAILOISWEETH -1,
BAISH, 5 AROMBEETRZ BT SEHICIE. EFEICRVELEHAI SN,

2013 £ 2¥->-EEH]

STCa(EE (C/2013R1)TH 5.
1 E2XYRASHEL=H, BhIFE, XKBEIC
LML, SEEAEB®EY. T FUYLOEA
k& DEERBFRMNRN T

KEREDAL £BBT YT L—HF—BE2DH

AKERELBEBRICKBE(CLDEHFEINLEBETH =, LAHAL. KBITEIITONT, FEOLSIZH

FYRARZLLT, DELTW:= 11 BHRFICRER L, KBEEDOHFHEH>T. 11 B 29 A0EH AERED
25D, FEAERICARBELCLES -, FhfbICE, FE, MBI EAVSXVHE I LEE2FRHS

HEARUBRETH 1=

STV BRI, CO0BFIRAICEREN, TAVVEELYHALRVENEA
Il EBARREEZ AL SN S5 5, KBILT—

gZNELZBNT=,
FXZ. 2013 FHFEBEDETH-T=.

E:XVRE—XEE (C/2011 L4)

BB AR : 201343 A 158 1985054 (JST)
#H 435 : OLYMPUS OM-D

L' > X : ZUIKO DEGITAL ED300mm F2.8
mecth : BEFEaR (REELET)

H:57CaAEE (C/2013R1)
IR AN 20134 12 5 05 B 058 17 % (JST)

Ehf=, T7A4H55
DEET, ENFints oY, hhi-Y 358

hR:7AYUEE (C/2012 S1)

WA : 20134 11 A 16 B 05 B 02 4 (JST)

5145 : CANON EOS5D Mkl

L > X : Carl Zeiss Apo-Sonnar T* 2/135 (f=135mm, F=4)
wEM . FrigsR (REEMHEAT)

5145 . CANON EOS5D Mkl

L > X : Carl Zeiss Apo-Sonnar T* 2/135 (f=135mm), F=4)

e BEESR (REELAT) & - X KBEER
DazZT7tyva sETEES - HEA

EITEE A ER (RER). Bl BEX, #R Fi. K X=. 8 B>, W@ B

HEEA BRIR 5. N EF. BN BER. Wk 2, Kk g3, BN S5k, il e,

wA ERE. T E

T BNg Y — &% FE. 5 A, RB) BEF. ES B

WEER H EBF ERl HXed BAR



	修正A刃物02280911
	140307_第16回ジュニアセッション講演予稿集
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