
Ᏹ
ᐂ

⥺
ᮃ

㐲
㙾

䛻
䜘
䜛
ᴟ

㧗
䜶
䝛
䝹

䜼
䞊

Ᏹ
ᐂ

⥺
䛾

◊
✲

䠎
䠌
䠍
䠕
ᖺ

ᗘ
Ᏹ
ᐂ
⥺
◊
✲
ᡤ

ඹ
ྠ
฼
⏝
◊
✲
ᡂ
ᯝ
Ⓨ
⾲
఍

ᮾ
ி
኱
Ꮫ

Ᏹ
ᐂ
⥺
◊
✲
ᡤ

㔝
୰
ᩄ
ᖾ

2
0
1
9
/
1
2
/
1
3

1
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u



K
nee

2
ndK

nee

C
ut off

1
0

1
5e

V
 –

1
0

2
0e

V
䛾

Ᏹ
ᐂ

⥺
䝇
䝨
䜽
䝖
䝹

Ankle

ᴟ
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ
ᐂ

⥺
ほ
 

•
@

 E
>
 1

0
1
9e

V
 

•
⢏

Ꮚ
䛻
┤

㐍
ᛶ

䛜
ᮇ

ᚅ
䛥
䜜

䜛
•

▷
䛔
ఏ

᧛
㊥

㞳
•

␗
᪉

ᛶ
•

䝇
䝨
䜽
䝖
䝹

䛾
㐪

䛔
•

ኳ
య

䛸
䛾

᭷
ព

䛺
┦

㛵

�
໭

༙
⌫

䠖
T
e
le

sc
o
p
e
A

rray
ᐇ

㦂
�

༡
༙

⌫
䠖

A
u
ge

r O
b
se

rvato
ry

z
1
0

1
8-

1
9e

V
 ௨

ୖ
䛾

Ᏹ
ᐂ

⥺
z

ప
䛔
฿

᮶
㢖

ᗘ
z

኱
㠃

✚
ほ

 
z

኱
Ẽ

⺯
ග

ἲ

2

฿
᮶

㢖
ᗘ

䛜
㠀

ᖖ
䛻
ᑠ

䛥
䛔
䛯
䜑
䚸
኱

㠃
✚

䛷
䛾

ほ
 

䛜
ᚲ

せ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



⌧
ᅾ
ࡢ

T
A
-
T
A
L
E
-
T
A
x
4
ᐇ

㦂
ほ

 
ࢧ

࢖
ࢺ

2
0
1
9
/
12/

13
3

ᆅ
⌮

⦋
ᗘ

⤒
ᗘ

䠪
3
9
°

䠳
1
1
2
°

⡿
ᅜ

䝴
䝍
ᕞ

D
e
ltaᕷ

ᶆ
㧗

䠍
4
5
0
m

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
᪋

タ
(F

D
)
x3

 ⟠
ᡤ

✌
ാ

୰
ᆅ

⾲
᳨

ฟ
ჾ

ྜ
ィ

8
4
0
ᇶ

༡
໭

1
0
0
 km

 x ᮾ
す

6
0
km

 

T
A

x4
 (N

o
rth

)

T
A

x4
 (S

o
u
th

)

T
A

L
E

T
A

z
T
A

 ᐇ
㦂

•
10

ଵ଼ܸ݁
׽
10

ଶ଴ܸ݁
z

T
A

L
E
ᐇ

㦂
•
10

ଵ଺ܸ݁
׽
10

ଵ଼.ହܸ݁
z

T
A

x4
ᐇ

㦂
•
10

ଵଽ.଻ܸ݁
׽
10

ଶ଴ܸ݁

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



2
0
1
9
ᖺ

ᗘ
T
A
ᐇ

㦂
㛵
㐃

ㄢ
㢟

୍
ぴ

2
0
1
9
/
12/

13
4

ㄢ
㢟

␒
ྕ

௦
⾲

⪅
ㄢ

㢟
ྡ

㓄
ศ

㢠

䠟
0
2

㔝
୰

䠰
䠝
ᐇ

㦂
䝃

䜲
䝖
䛷
䛾

㉸
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ

ᐂ
⥺

ほ
 

䛾
䛯
䜑
䛾

᪂
ᆺ

᳨
ฟ

ჾ
䛾

㛤
Ⓨ

3
0
0
,00

0

䠡
1
3

బ
ᕝ

Ᏹ
ᐂ

⥺
ᮃ

㐲
㙾

䛻
䜘
䜛
ᴟ

㧗
䜶
䝛
䝹

䜼
䞊
Ᏹ

ᐂ
⥺

䛾
◊

✲
9
0
0
,00

0

䠡
1
4

⸨
஭

䠰
䠝
ᐇ

㦂
䝃

䜲
䝖
䛷
䛾

᪂
ᆺ

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛻
䜘
䜛
ᴟ

㧗
䜶
䝛
䝹

䜼
䞊
Ᏹ

ᐂ
⥺

ほ
 

2
5
0
,00

0

䠡
1
5

ᮌ
ᡞ

䠰
䠝

×
䠐
ᐇ

㦂
ᆅ

⾲
᳨

ฟ
ჾ

䛾
Ᏻ

ᐃ
✌

ാ
䛾

䛯
䜑
䛾

◊
✲

㛤
Ⓨ

3
5
0
,00

0

䠡
1
6

Ⲷ
ᑿ

䠰
䠝
䠨
䠡
䝝

䜲
䝤
䝸
䝑
䝗
ᐇ

㦂
䛻
䜘
䜛

1
0
䛾

1
7
஌

㡿
ᇦ

Ᏹ
ᐂ

⥺
◊

䛾
◊

✲
4
0
0
,00

0

䠡
1
7

᭷
ാ

䠰
䠝
ᐇ

㦂
䝃

䜲
䝖
䛻
䛚
䛡
䜛
኱

Ẽ
㏱

᫂
ᗘ

 
ᐃ

ἲ
䛾

◊
✲

䞉
㛤

Ⓨ
3
3
0
,00

0

䠡
1
8

ከ
⡿

⏣
ḟ

ୡ
௦

䛾
㉸

㧗
䜶
䝛
䝹

䜼
䞊
Ᏹ

ᐂ
⥺

ほ
 

䛾
䛯
䜑
䛾

䝣
䝺
䝛
䝹

䝺
䞁
䝈
ᆺ

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛾

㛤
Ⓨ

◊
✲

5
0
0
,00

0

䠡
1
9

ዟ
⏣

䠰
䠝
ᆅ

⾲
⢏

Ꮚ
᳨

ฟ
ჾ

䛻
䜘
䜛
㞾

䛸
㛵

㐃
䛩
䜛
≉

␗
஦

㇟
ほ

 
5
5
0
,00

0

䠡
2
0

෠
⏣

䝗
䝻
䞊
䞁
䛻
ᦚ

㍕
䛥
䜜

䛯
ᶆ

‽
ග

※
䛻
䜘
䜛
኱

Ẽ
⺯

ග
ᮃ

㐲
㙾

䛾
ග

Ꮫ
⣔

䛾
㍑

ṇ
2
5
0
,00

0

䠡
2
1

෠
⏣

᪂
ᆺ

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛻
䛚
䛡
䜛
᳨

ฟ
ჾ

ಖ
ㆤ

䝅
䝇
䝔
䝮
䛾

㛤
Ⓨ

2
5
0
,00

0

䠡
2
2

ᒣ
ᓮ

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛾

⮬
ື

ほ
 

䜢
┠

ᣦ
䛧
䛯
ኪ

㛫
㞼

㔞
 

ᐃ
⏝

䠟
䠟
䠠
䜹
䝯
䝷
䛾

㛤
Ⓨ

䛸
ゎ

ᯒ
3
5
0
,00

0

䠡
4
0

➉
⏣

䠰
䠝

-
䠢
䠠
ほ

 
䛾

᏶
඲

㐲
㝸

ไ
ᚚ

䛻
䛛

䛛
䜛
ほ

 
䝃

䜲
䝖
䛷
䛾

⎔
ቃ

ᩚ
ഛ

3
2
0
,00

0

4
,7

50,0
00

௒
ᖺ

ᗘ
䛿

䛣
䜜

䜙
䛾

◊
✲

䜢
䛩
䜛
䛣
䛸
䛜

䛷
䛝
䜎
䛧
䛯
䚹

᥇
ᢥ

䛒
䜚
䛜

䛸
䛖
䛤
䛦
䛔
䜎
䛩
䚹

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



Telescope A
rray C

ollaboration
T. A

bu-Zayyad
1, R

. A
ida

2, M
. A

llen
1, T. A

rai 4, R
. A

zum
a

3, E
. B

arcikow
ski 1, J.W

. B
elz 1,T. B

enno
4, D

.R
. B

ergm
an

5, S.A
. B

lake 1, 
O

. B
rusova

1,  R
. C

ady
1, B

.G
. C

heon
6,J. C

hiba
7, M

. C
hikaw

a
4, E

.J. C
ho

6, L
.S. C

ho
8, W

.R
. C

ho
8, F. C

ohen
9,K

. D
oura

4, C
. E

beling
1, 

H
. Fujii 10, T. Fujii 11, T. Fukuda

3, M
. Fukushim

a
9
�

22,D
. G

orbunov
12, W

. H
anlon

1, K
. H

ayashi 3, Y. H
ayashi 11, N

. H
ayashida

9, K
. H

ibino
13,

K
. H

iyam
a

9, K
. H

onda
2, G

. H
ughes 5, T. Iguchi 3, D

. Ikeda
9, K

. Ikuta
2,S.J.J. Innem

ee 5, N
. Inoue 14, T. Ishii 2, R

. Ishim
ori 3, D

. Ivanov
5, 

S. Iw
am

oto
2,C

.C
.H

. Jui 1, K
. K

adota
15, F. K

akim
oto

3, O
. K

alashev
12, T. K

anbe 2, H
. K

ang
16,K

. K
asahara

17, H
. K

aw
ai 18, S. K

aw
akam

i 11, 
S. K

aw
ana

14, E
. K

ido
9, B

.G
. K

im
19,H

.B
. K

im
6, J.H

. K
im

6, J.H
. K

im
20, A

. K
itsugi 9, K

. K
obayashi 7, H

. K
oers 21,Y. K

ondo
9, V. K

uzm
in

12, 
Y.J. K

w
on

8, J.H
. L

im
16, S.I. L

im
19, S. M

achida
3, K

. M
artens 22, J. M

artineau
1, T. M

atsuda
10, T. M

atsuyam
a

11, J.N
. M

atthew
s 1, 

M
. M

inam
ino

11,K
. M

iyata
7, H

. M
iyauchi 11, Y. M

urano
3, T. N

akam
ura

23, S.W
. N

am
19, T. N

onaka
9,S. O

gio
11, M

. O
hnishi 9, H

. O
hoka

9, 
T. O

kuda
11, A

. O
shim

a
11, S. O

zaw
a

17,I.H
. Park

19, D
. R

odriguez 1, S.Y. R
oh

20, G
. R

ubtsov
12, D

. R
yu

20, H
. Sagaw

a
9,N

. Sakurai 9, L
.M

. Scott 5, 
P.D

. Shah
1, T. Shibata

9, H
. Shim

odaira
9, B

.K
. Shin

6,J.D
. Sm

ith
1, P. Sokolsky

1, T.J. Sonley
1, R

.W
. Springer 1, B

.T. Stokes 5, S.R
. Stratton

5,
S. Suzuki 10, Y. Takahashi 9, M

. Takeda
9, A

. Taketa
9, M

. Takita
9, Y. Tam

eda
3,H

. Tanaka
11, K

. Tanaka
24, M

. Tanaka
10, J.R

. T
hom

as 1, 
S.B

.T
hom

as 1, G
.B

. T
hom

son
5,P. Tinyakov

12
�

21, I. T
kachev

12, H
. Tokuno

9, T. Tom
ida

2, R
. Torii 9, S. Troitsky

12,Y. Tsunesada
3, Y. 

Tsuyuguchi 2, Y. U
chihori 25, S. U

do
13, H

. U
kai 2, B

. Van K
laveren

1,Y. W
ada

14, M
. W

ood
1, T. Yam

akaw
a

9, Y. Yam
akaw

a
9, H

. Yam
aoka

10, 
J. Yang

19,S. Yoshida
18, H

. Yoshii 26, Z. Zundel 1

1U
niversity of U

tah, H
igh E

nergy A
strophysics Institute, Salt Lake C

ity, U
tah, U

SA
2U

niversity of Yam
anashi, Interdisciplinary G

raduate School of M
edicine and 

E
ngineering, K

ofu, Yam
anashi,

Japan
3Tokyo Institute of Technology, M

eguro, Tokyo, Japan
4K

inki U
nversity, H

igashi O
saka, O

saka, Japan
5R

utgers U
niversity, Piscataw

ay, U
SA

6H
anyang U

niversity, Seongdong-gu, Seoul, K
orea

7Tokyo U
niversity of Science, N

oda, C
hiba, Japan

8Yonsei U
niversity, Seodaem

un-gu, Seoul, K
orea

9Institute for C
osm

ic R
ay R

esearch, U
niversity of Tokyo, K

ashiw
a, C

hiba, Japan
10Institute of Particle and N

uclear Studies, K
E

K
, Tsukuba, Ibaraki, Japan

11O
saka C

ity U
niversity, O

saka, O
saka, Japan

12Institute for N
uclear R

esearch of the R
ussian A

cadem
y of Sciences, M

oscow
, 

R
ussia

13K
anagaw

a U
niversity, Yokoham

a, K
anagaw

a, Japan

14Saitam
a U

niversity, Saitam
a, Saitam

a, Japan
15Tokyo C

ity U
niversity, Setagaya-ku, Tokyo, Japan

16Pusan N
ational U

niversity, G
eum

Jeong-gu, B
usan, K

orea
17W

aseda U
niversity, A

dvanced R
esearch Institute for Science and E

ngineering, 
Shinjuku-ku, Tokyo, Japan
18C

hiba U
niversity, C

hiba, C
hiba, Japan

19E
w

ha W
om

ans U
niversity, Seodaaem

un-gu, Seoul, K
orea

20C
hungnam

 N
ational U

niversity, Yuseong-gu, D
aejeon, K

orea
21U

niversity Libre de B
ruxelles, B

russels, B
elgium

22U
niversity of Tokyo, Institute for the Physics and M

athem
atics of the U

niverse, 
K

ashiw
a, C

hiba, Japan
23K

ochi U
niversity, K

ochi, K
ochi, Japan

24H
iroshim

a C
ity U

niversity, H
iroshim

a, H
iroshim

a, Japan
25N

ational Institute of R
adiological Science, C

hiba, C
hiba, Japan

26E
him

e U
niversity, M

atsuyam
a, E

him
e, Japan

~130 collaborators  from
 6 countries 

B
elgium

,C
zechJapan,K

orea,R
ussia,U

SA
2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

5



T
A
ᐇ

㦂

2
0
1
9
/
12/

13
6

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
e
l
e
s
c
o
p
e
 
A
r
r
a
y
(
T
A
)
ᐇ
㦂

ᴫ
せ

•
ᆅ

⌮
⦋

ᗘ
⤒

ᗘ
䠪

3
9
°

䠳
1
1
2
°

•
⡿

ᅜ
䝴
䝍
ᕞ

ᶆ
㧗

䠍
4
5
0
m

  (3
0
km

 x 3
0
km

)

•
኱

Ẽ
⺯

ග
ᮃ

㐲
㙾

᪋
タ

(F
D

)
x3

 ⟠
ᡤ

•
ᆅ

⾲
⢏

Ꮚ
᳨

ฟ
ჾ

(S
D

)  1
.2

km
 㛫

㝸
5
0
7
ྎ

䠄
6
7
0
km

2䠅

M
illard

㒆
Ᏹ

ᐂ
⥺

䝉
䞁
䝍
䞊

㏻
ಙ

ሪ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u

7
2
0
1
9
/
12/

13

኱
Ẽ

⺯
ග
ᮃ
㐲
㙾

(F
D

)

ᆅ
⾲

᳨
ฟ

ჾ
(S

D
)

T
A

L
E
 䜰

䝺
䜲



᭱
㏆

ࡢ
⤖

ᯝ

�
“
O

b
se

rvatio
n
 o

f th
e
 O

rigin
 o

f D
o
w

n
w

ard
 T

e
rre

strial G
am

m
a-

R
ay F

lash
e
s“

J
. B

e
lz, R

. A
bbasi, J

. R
e
m

in
gto

n
  

(S
u
bm

itte
d to

 J
o
u
rn

al)

�
“
S
e
arc

h
 fo

r U
ltra-

H
igh

-
E
n
e
rgy N

e
u
trin

o
s w

ith
 th

e
 T

e
le

sc
o
p
e
 A

rray S
u
rfac

e
 D

e
te

c
to

r“
R

.U
. A

bbash
i
e
t.

al
(S

u
bm

itte
d to

 J
o
u
rn

al) arX
iv:1

9
0
5
.0

3
7
3
8
 [astro

-
ph

.H
E
]

�
“
U

p
p
e
r lim

it o
n
 flu

x ab
o
ve

 E
>
1
0

1
8e

V
 U

sin
g 9

 ye
ar o

f o
b
se

rve
d
 d

ata b
y T

A
S
D

.”
R

. U
. A

bbash
i
e
t al. 

S
u
bm

itte
d to

 J
E
T
P

, 8
 M

ay 2
0
1
9

�
"
C

o
n
strain

ts o
n
 th

e
 d

iffu
se

 p
h
o
to

n
 flu

x w
ith

 e
n
e
rgie

s ab
o
ve

 1
0
1
8
 e

V
 u

sin
g th

e
 su

rfac
e
 

d
e
te

c
to

r o
f th

e
 T

e
le

sc
o
p
e
 A

rray e
xp

e
rim

e
n
t"

 
R

. A
bbash

i
e
t al. 

A
stro

part
ph

ys
V

o
lu

m
e
 1

1
0
, J

u
ly 2

0
1
9
, P

age
s 8

-
1
4

�
"
M

ass c
o
m

p
o
sitio

n
 o

f u
ltrah

igh
-
e
n
e
rgy c

o
sm

ic
 rays w

ith
 th

e
 T

e
le

sc
o
p
e
 A

rray S
u
rfac

e
 

D
e
te

c
to

r d
ata“

㻾
㻚䇫㼁
㻚㻌㻭

㼎㼎㼍㼟㼕㻌㼑
㼠㻌㼍㼘㻚㻌㻔㼀

㼑
㼘㼑
㼟㼏
㼛
㼜㼑
㻌㻭
㼞㼞㼍㼥㻌㻯

㼛
㼘㼘㼍㼎㼛

㼞㼍㼠㼕㼛
㼚
㻕

P
h
ys. R

e
v. D

 9
9
, 0

2
2
0
0
2
 –

P
u
blish

e
d 2

4
 J

an
u
ary 2

0
1
9

᭱
㏆

ᢞ
✏

䞉
ฟ

∧
䛥
䜜

䛯
ㄽ

ᩥ



᭱
㏆

ࡢ
స

ᴗ

2
0
1
9
/
12/

13
9

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



2
0
1
9
ᖺ

ᗘ
T
A
ᐇ

㦂
㛵
㐃

ㄢ
㢟

୍
ぴ

2
0
1
9
/
12/

13
1
0

ㄢ
㢟

␒
ྕ

௦
⾲

⪅
ㄢ

㢟
ྡ

㓄
ศ

㢠

䠟
0
2

㔝
୰

䠰
䠝
ᐇ
㦂
䝃
䜲
䝖
䛷
䛾
㉸
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ
ᐂ
⥺

ほ
 
䛾
䛯
䜑
䛾
᪂
ᆺ

᳨
ฟ
ჾ

䛾
㛤
Ⓨ

3
0
0
,0

0
0

䠡
1
3

బ
ᕝ

Ᏹ
ᐂ
⥺
ᮃ
㐲
㙾
䛻
䜘
䜛
ᴟ
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ
ᐂ
⥺

䛾
◊
✲

9
0
0
,0

0
0

䠡
1
4

⸨
஭

䠰
䠝
ᐇ
㦂
䝃
䜲
䝖
䛷
䛾
᪂
ᆺ
኱

Ẽ
⺯
ග

ᮃ
㐲
㙾

䛻
䜘
䜛
ᴟ
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ
ᐂ

⥺
ほ
 

2
5
0
,0

0
0

䠡
1
5

ᮌ
ᡞ

䠰
䠝

×
䠐
ᐇ
㦂
ᆅ
⾲
᳨
ฟ
ჾ
䛾
Ᏻ
ᐃ

✌
ാ
䛾
䛯
䜑
䛾
◊

✲
㛤
Ⓨ

3
5
0
,0

0
0

䠡
1
6

Ⲷ
ᑿ

䠰
䠝
䠨
䠡
䝝
䜲
䝤
䝸
䝑
䝗
ᐇ
㦂

䛻
䜘
䜛

1
0
䛾

1
7
஌
㡿
ᇦ

Ᏹ
ᐂ
⥺

◊
䛾
◊

✲
4
0
0
,0

0
0

䠡
1
7

᭷
ാ

䠰
䠝
ᐇ
㦂
䝃
䜲
䝖
䛻
䛚
䛡
䜛
኱
Ẽ

㏱
᫂
ᗘ

 
ᐃ
ἲ

䛾
◊
✲
䞉
㛤

Ⓨ
3
3
0
,0

0
0

䠡
1
8

ከ
⡿
⏣

ḟ
ୡ
௦
䛾
㉸
㧗
䜶
䝛
䝹
䜼
䞊
Ᏹ
ᐂ
⥺

ほ
 
䛾
䛯
䜑
䛾
䝣
䝺
䝛
䝹

䝺
䞁
䝈
ᆺ
኱
Ẽ

⺯
ග
ᮃ

㐲
㙾
䛾
㛤
Ⓨ
◊
✲

5
0
0
,0

0
0

䠡
1
9

ዟ
⏣

䠰
䠝
ᆅ
⾲
⢏
Ꮚ
᳨
ฟ
ჾ
䛻
䜘
䜛
㞾
䛸
㛵
㐃
䛩
䜛
≉
␗

஦
㇟
ほ

 
5
5
0
,0

0
0

䠡
2
0

෠
⏣

䝗
䝻
䞊
䞁
䛻
ᦚ
㍕
䛥
䜜
䛯
ᶆ
‽
ග

※
䛻
䜘
䜛
኱

Ẽ
⺯
ග

ᮃ
㐲
㙾

䛾
ග
Ꮫ

⣔
䛾
㍑

ṇ
2
5
0
,0

0
0

䠡
2
1

෠
⏣

᪂
ᆺ
኱
Ẽ
⺯
ග
ᮃ
㐲
㙾
䛻
䛚
䛡
䜛
᳨
ฟ

ჾ
ಖ
ㆤ

䝅
䝇
䝔
䝮
䛾

㛤
Ⓨ

2
5
0
,0

0
0

䠡
2
2

ᒣ
ᓮ

኱
Ẽ
⺯
ග
ᮃ
㐲
㙾
䛾
⮬
ື
ほ
 
䜢
┠
ᣦ
䛧
䛯
ኪ
㛫
㞼

㔞
 
ᐃ

⏝
䠟
䠟
䠠
䜹
䝯
䝷
䛾

㛤
Ⓨ
䛸

ゎ
ᯒ

3
5
0
,0

0
0

䠡
4
0

➉
⏣

䠰
䠝

-
䠢
䠠
ほ
 
䛾
᏶
඲
㐲
㝸
ไ
ᚚ
䛻
䛛
䛛

䜛
ほ
 

䝃
䜲
䝖
䛷
䛾
⎔
ቃ

ᩚ
ഛ

3
2
0
,0

0
0

4
,7

5
0
,0

00

⿦
⨨

䠄
኱

Ẽ
㏱

᫂
ᗘ

䠅
䛾

㍑
ṇ

స
ᴗ

䛾
䛯
䜑
䛾

◊
✲

㛤
Ⓨ

⿦
⨨

⥔
ᣢ

䞉
㐠

㌿
䛾

䛯
䜑
䛾

◊
✲

㛤
Ⓨ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
ᐇ
㦂

✌
ື

≧
ἣ

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

1
1

•
㏻

ಙ
ሪ

䛜
ഴ

䛟
(2

0
1
0
)

•
ὥ

Ỉ
(2

0
1
1
)

•
㢖

⦾
䛻
䛒
䜛
୙

ල
ྜ

䠄
S
D
䠅

•
䝕
䞊
䝍
ྲྀ

ᚓ
䠬
䠟
୙

ල
ྜ

•
㞾

䛻
䜘
䜛
䠯
䠠
೵

Ṇ
•

ື
≀

䛻
䜘
䜛
䜿
䞊
䝤
䝹

䛺
䛹
䛾

ᦆ
യ

䠄
G

P
S
䜰
䞁
䝔
䝘

, ↓
⥺

L
A

N
䜿
䞊
䝤
䝹

䠅

•
2
0
1
9
/
0
5
᭶

1
2
ᖺ

┠
䛾

ほ
 

䛻
ධ

䛳
䛯
䚹

✌
ാ

⋡
ᖹ

ᆒ
9
4
%
 

䠯
䠠
✌

ാ
⋡

䠄
N

S
D

x ᫬
㛫

䠅
/
(5

0
7
x1
᪥

)
䠢
䠠
✌

ാ
⋡

ᮏ
ᖺ

ᗘ
䜒
Ᏻ

ᐃ
䛧
䛶
ほ

 

•
2
0
0
8
/
0
5
᭶

䡚
䠯
䠠

+
F
D
䛾

䝝
䜲
䝤
䝸
䝑
䝗
ほ

 



T
A
ᐇ
㦂

ࣂ
ࢵ

ࢸ
ࣜ
࣮
㟁

※

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

1
2

•
௒

ᖺ
ᗘ

T
A

x4
᳨

ฟ
ჾ

䠄
ᚋ

㏙
)䛾

䝞
䝑
䝔

䝸
䞊
䛒
䜛
䛔
䛿

C
h
arge

䝁
䞁
䝖
䝻
䞊
䝷
䛾

ึ
ᮇ

୙
Ⰻ

䛻
䜘
䛳
䛶
䝞

䝑
䝔
䝸
䞊
䜢
䠎
䠌
ಶ

⛬
ᗘ

஺
᥮

䛧
䛯
䚹
䠄
᝿

ᐃ
䛧
䛶
䛔
䛺
䛛

䛳
䛯

)

•
T
A

S
D

 䛷
䛿

2
0
1
1
-
2
0
1
2
ᖺ

䛻
⾜

䛳
䛯
඲

஺
᥮

స
ᴗ

ᚋ
䠓
ᖺ

䛜
⤒

㐣
•

ᑑ
࿨

䛿
䠑
ᖺ

䛸
䛥
䜜

䛶
䛔
䜛
䚹

•
㟁

ᅽ
䛛

䜙
ㄞ

䜏
ྲྀ

䜜
䜛
䛣
䜜

䜎
䛷
䛾

ᐜ
㔞

ኚ
໬

䛿
-
1
0
%
䡚

-
1
5
%

⛬
ᗘ

䚹

ᆅ
⾲

᳨
ฟ

ჾ

㏻
ಙ

ሪ
㟁

※

•
௒

ᖺ
ᗘ

ᪧ
T
A

 ㏻
ಙ

ሪ
䛾

䜂
䛸
䛴
䛷
䝞

䝑
䝔
䝸
䞊
䛾

ຎ
໬

䛻
䜘
䜛
㏻

ಙ
㏵

⤯
䛜

Ⓨ
⏕

•
䝞

䝑
䝔
䝸
䞊

1
2
ಶ

䜢
඲

஺
᥮

ඹ
ྠ

฼
⏝

◊
✲

䛾
䜂
䛸
䛴
䛷
㉎

ධ
䛧
䛶
䛔
䛯

䝞
䝑
䝔
䝸
䞊
䛷
⥭

ᛴ
䛻
ᑐ

ᛂ
䛷
䛝
䛯
䚹



㏻
ಙ
᮲

௳
ࡢ
ᝏ
࠸

᳨
ฟ
ჾ

ࡢ
ࡓ

ࡵ
ࡢ

ቑ
ᖜ

ჾ

C
h
an

n
e
l po

w
e
r +

1
2
dB

m
 (R

x)  (P
e
ak fre

qu
e
n
c
y +

5
dB

m
)

Æ
ື

స
Ⰻ

ዲ
. ᳨

ฟ
ჾ

䛻
౑

⏝
ྍ

⬟

ᐇ
㦂

ᐊ
䛷
䛾

ヨ
㦂

㏻
ಙ

᮲
௳

䛾
ᝏ

䛔
᳨

ฟ
ჾ

䛻
⏝

䛔
䛶
䛔
䛯
ቑ

ᖜ
ჾ

䛜
㈍

኎
೵

Ṇ
䚸
᪂

䛧
䛔
䜒
䛾

䜢
᥈

䛧
䚸
ヨ

㦂
(㏆

᪥
୰

䛻
」

ᩘ
䛾

T
A

 S
D
䛻
タ

⨨
ண

ᐃ
)

ᾘ
㈝

㟁
ຊ

䛾
ᙳ

㡪
☜

ㄆ

䝣
䜱
䞊
䝹

䝗
䛷
䛾

ヨ
㦂

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

1
3



኱
Ẽ
⺯

ග
ᮃ
㐲
㙾

㐲
㝸
᧯

స
໬

2
0
1
9
/
12/

13
1
4

䛣
䜜

䜎
䛷
䠖

⌧
ᆅ

䛷
䛾

ほ
 

䛿
䠠
䡁
䡈䡐䠽

ᕷ
ෆ

䛾
ᐟ

⯋
䛛
䜙
䚸
㐲

㝸
䛷
⾜
䛖
䚹

䜘
䜚
┬

ຊ
໬

䛧
䛯
ほ

 
䛷
ຠ

⋡
ⓗ

䛺
ほ

 
䞉
⥔

ᣢ
స

ᴗ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u

⌧
ᅾ

ྲྀ
䜚
⤌

䜣
䛷
䛔
䜛
஦

䠖

᪥
ᮏ

䛛
䜙

B
R

 L
R
䛾

ᮃ
㐲

㙾
䜢
㐲

㝸
䛷
᧯

స
䛧
䚸

ほ
 

䜢
⾜

䛖
䚹



ほ
 

⤖
ᯝ

IC
R

C
2
0
1
9
 䛷

䜰
䝑
䝥
䝕
䞊
䝖
䛥
䜜

䛯
ほ

 
⤖

ᯝ

2
0
1
9
/
12/

13
1
5

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



Ᏹ
ᐂ
⥺

࢚
ࢿ
ࣝ
ࢠ

࣮
ࢫ
࣌

ࢡ
ࢺ

ࣝ

2
0
1
9
/
12/

13
1
6

T
A

S
D

 1
1
yr sp

e
c
tru

m

an
kle

  @
 lo

gE
=
 1

8
.6

9
 ±

㻜
㻚㻜
㻝
㻌㻌䃒

㻌㻩
㻌-

2
.6

8
 ±

0
.0

2
c
u
to

ff @
 lo

gE
=
 1

9
.8

1
 ±

㻜
㻚㻜
㻟
㻌㻌䃒

㻌㻩
㻌-

4
.8

4
 ±

0
.4

8
㻤
㻚㻠
㻌䃢

㻌㼟㼡
㼜
㼜
㼞㼑
㼟㼟㼕㼛

㼚
㻌

䜶
䝛
䝹

䜼
䞊
ศ

ゎ
⬟

:
T
A

S
D

1
8
%
 @

ࡱ 
>
૚૙

૚ૢࢂࢋ
T
A

L
E
   1

1
%
 @
ࡱ
>
૚૙

૚૟.૞
׽
૚૙

૚ૡ.૞
ࢂࢋ

T
A

L
E
 (C

e
re

n
ko

v) 1
6
%
 @

ࡱ 
>
૚૙

૚૟.૙ࢂࢋ

D
. Ivan

o
v (IC

R
C

2
0
1
9
)

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



Ᏹ
ᐂ
⥺

฿
᮶
᪉
ྥ

␗
᪉
ᛶ

2
0
1
9
/
12/

13
1
7

૚૚࢘࢟
ࢍ࢏࢙࢚࢕࢖࢙࢚࢕ࢎ

ࢋࢉ࢔ࢇࢉ࢏ࢌ࢏࢔
࢓
࢖ࢇ

㉥
㐨

ᗙ
ᶆ

E > 57 EeV, in total 168 events
38 events fall in Hotspot (ɲсϭϰϰ͘ϯ

o

, ɷсϰϬ͘ϯ
o, 25o radius, 22

oĨƌŽŵ
�^'

WͿ͕�ĞǆƉĞĐƚĞĚсϭϰ͘Ϯ�ĞǀĞŶƚƐ
ůŽĐĂů�ƐŝŐŶŝĨŝĐĂŶĐĞ�с�ϱ͘ϭ�ʍ͕�
�ŚĂŶĐĞ�ƉƌŽďĂďŝůŝƚǇ�ї

�Ϯ͘ϵʍ
25

oover-sam
pling radius show

s the highest local 
significance (scanned 15

oto 35
ow

ith 5
ostep)

K
.K

aw
ata

IC
R

C
2
0
1
9

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



Ᏹ
ᐂ
⥺

໬
Ꮫ
⤌
ᡂ

2
0
1
9
/
12/

13
1
8

✵
Ẽ

䝅
䝱
䝽
䞊
䛾

᭱
኱

Ⓨ
㐩

῝
䛥
䚸
୍

ḟ
Ᏹ

ᐂ
⥺

䛾
⤌

ᡂ
䛜

㔜
䛔
䜋

䛹
ὸ

䛔
䚹

Q
G

S
J
E
T
-
䊡

-
0
4
 䝰

䝕
䝹

䛻
䜘
䜛
⤌

ᡂ
ẖ

䛾
Ⓨ

㐩
῝

䛥
䛾

ᖹ
ᆒ
<
ࢄ
࢓
࢞ࢇ
>
䚸
䜀

䜙
䛴
䛝
ࢄ)࣌

࢓
࢞ࢇ )䜢

䚸

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛷
ほ

 
䛷
ᚓ

䜙
䜜

䛯
1
0
ᖺ

ศ
䛾

䝕
䞊
䝍
䜢
౑

䛳
䛶
ẚ

㍑
䚹

W
. H

an
lo

n
 IC

R
C

2
0
1
9

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
L
E
 
ᐇ

㦂

2
0
1
9
/
12/

13
1
9

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

2
0

z
2
0
1
7
ᖺ

䠯
䠠

8
0
ྎ

䝕
䞊
䝍
ྲྀ

ᚓ
㛤

ጞ
z

↓
⥺

㏻
ಙ

᪉
ᘧ

䜢
T
A
䛾

䜒
䛾

䛛
䜙
᭦

᪂
z

䠍
ᖺ

㛫
䝕
䞊
䝍
ྲྀ

ᚓ
䜢
⥅

⥆

z
䝝

䜲
䝤
䝸
䝑
䝗
䝖
䝸
䜺
䞊
䛻
䜘
䜛
ప

䜶
䝛
䝹

䜼
䞊

ഃ
䛾

஦
㇟

䛾
⢭

ᗘ
ྥ

ୖ

z
2
0
1
3
ᖺ

-
㧗

௮
ゅ

ᮃ
㐲

㙾
䠍
䠌
ྎ

䛻
䜘
䜛
ほ

 
z

䝇
䝨
䜽
䝖
䝹

ㄽ
ᩥ

ᢞ
✏

arX
iv:1

8
0
3
.0

1
2
8
8

T
A
L
E
 
ᐇ

㦂

1
0

1
6

~ 1
0

1
8
.5

e
V
䜢
ほ

 

(31-ϱϵ
o)

•
ᮃ

㐲
㙾

䝖
䝸
䜺
䞊

䛾
᫬

㛫
᝟

ሗ
䜢
㛗

㊥
㞳

↓
⥺

䠨
䠝
䠪
䛷
䠯
䠠
㏻

ಙ
ሪ

䜈
㏦

ಙ
䠏
䠎
䃛

⛊
௨

ෆ
䛾

Ἴ
ᙧ

(>
0
.3

m
ip

)䜢
䛩
䜉

䛶
཰

㞟
•

0
9
/
0
3
䡚

⌧
ᆅ

䛷
H

yb
rid

 T
rigge

r 䛾
ᑟ

ධ
స

ᴗ

䠎
䠌
䠍
䠓
ᖺ

䝝
䜲
䝤
䝸
䝑
䝗
䝖
䝸
䜺
䞊



T
A
L
E
ᐇ

㦂
✌

ാ
≧
ἣ

2
0
1
9
/
12/

13
2
1

75S
D

s

R
un tim

e[s]/10m
in

D
A

Q
䛻
ཧ

ຍ
䛧
䛶
䛔
䜛

᳨
ฟ

ჾ
䛾

ᩘ

✵
Ẽ

䝅
䝱
䝽
䞊
䝖
䝸
䜺
䞊
ᩘ

ᖹ
ᆒ

3m
ip rate[H

z]/1S
D

# of D
A

Q
 tim

eout/10m
in

trigger condition change
any 5 in 32us ĺ

any 4 in 8 us

7
5
ྎ

䛾
ᆅ

⾲
᳨

ฟ
ჾ

䜰
䝺
䜲
䛸
䛧
䛶
䝕
䞊
䝍
཰

㞟
䠑
᭶

䛻
䝕
䞊
䝍
཰

㞟
⿦

⨨
(N

e
tw

o
rk A

c
c
e
ss p

o
in

t) 䛜
◚

ᦆ
䚸

1
0
᭶

䛻
䝖
䝸
䜺
䞊
᮲

௳
䜢
ኚ

᭦
Æ

૚૙
૚ૠࢂࢋ

䛾
䝅
䝱
䝽
䞊
䛻
ᑐ

䛩
䜛
᳨

ฟ
ຠ

⋡
׽

6
0
%
 (@

4
0
0
m

)

82 ĺ
75 active S

D
s on M

ar. 2019

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
L
E
 
ࣁ

࢖
ࣈ

ࣜ
ࢵ

ࢻ
ほ

 

2
0
1
9
/
12/

13
2
2

-U
se SD tim

e inform
ation that m

inim
izes 

fitting ߯
௚௘௢
ଶ

߯
௚௘௢
ଶ

=
෍
௜

௜ݐ െ
௖௢௥௘ݐ)

+
1ܿ
sin

߰
െ
sin

ߙ
௜

sin
߰
+
ߙ
௜

௖௢௥௘ݎ )

௖௢௥௘ݐ
=
ௌ஽ݐ

+
1ܿ
௖௢௥௘ݎ)

െ
ௌ஽ݎ )cos߰

M
ono reconstruction

Hybrid reconstruction

௜ݐ =
௖௢௥௘ݐ

+
1ܿ
sin

߰
െ
sin

ߙ
௜

sin
߰
+
ߙ
௜

௖௢௥௘ݎ

௜ݐ =
௖௢௥௘ݐ

+
1ܿ
sin

߰
െ
sin

ߙ
௜

sin
߰
+
ߙ
௜

௖௢௥௘ݎ

ߙ
௜

show
er front plane

rSD
rcore

tcore

show
eraxis

tSD
FD

߰
SD

SD

&͘K
͘s͘

TALE 䜰
䝺
䜲
䛷
䛾

䝝
䜲
䝤
䝸
䝑
䝗
 

ᐃ
஦

㇟
䛾

෌
ᵓ
ᡂ

(⸨
ཎ

኱
㜰

ᕷ
኱

)
෌

ᵓ
ᡂ

᫬
䛻
䝅
䝱
䝽
䞊
䝁
䜰
௜

㏆
䛾

䠯
䠠
䛷
グ

㘓
䛥
䜜

䛯
᫬
้

᝟
ሗ
䜢
⏝

䛔
䛶
䠢
䠠
䛾

෌
ᵓ
ᡂ

䛜
䛷
䛝
䜛
䚹
䛣
䛾

䛣
䛸
䛻
䜘
䛳
䛶

“M
ono”(༢

║
) ෌

ᵓ
ᡂ

䜘
䜚
䜒
⢭

ᗘ
䛜

䜘
䛟
䛺
䜛
䚹

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
L
E
 
ࣁ

࢖
ࣈ

ࣜ
ࢵ

ࢻ
ほ

 

2
0
1
9
/
12/

13
2
3

m
o
d
e

ze
n
ith

[de
g]

azim
u
th

[de
g]

c
o
re

 X
[km

]
c
o
re

 Y
[km

]
X
m

ax[g/
c
m

2]
E
n
e
rgy[e

V
]

S
D

4
6
.7

-
1
6
5
.2

-
5
.3

5
1
8
.3

9

F
D

-
m

o
n
o

5
2
.9

-
1
0
5
.7

-
5
.5

2
1
8
.4

8
6
6
0

1
0

1
8
.2

3

H
ybrid

4
7
.2

-
1
6
3
.9

-
5
.4

2
1
8
.4

1
6
6
1

1
0

1
7
.4

9

prelim
inary result

䜲
䝧
䞁
䝖
ゎ

ᯒ
౛

䠄
⸨

ཎ
䠜

኱
㜰

ᕷ
኱

䠅

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
x
4
 
ᐇ

㦂

2
0
1
9
/
12/

13
2
4

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



ᴫ
せ

䠖
9

S
D

 array䛾
䜹
䝞

䞊
㠃

✚
䜢
䠐
ಸ

䛻

•
T
o
tal ~3

,0
0
0
 km

2
E
 >

 5
7
 E

e
V

9
S
D

䠄
᪥

ᮏ
୺

ᑟ
䠅

•
S
D

 5
0
0
ྎ

䠄
2
.0

8
 km

㛫
㝸

䠅
㏣

ຍ

•
2
0
1
8
ᖺ

ᗘ
䛻

2
6
0
ྎ

タ
⨨

‽
ഛ

୰

9
T
A

x4
 F

D
䠄
⡿

ᅜ
୺

ᑟ
䠅

2
5

⌧
⾜

T
A

 S
D

T
A
x
4
 
ᐇ

㦂

䝖䝸䜺䞊䚸෌ᵓᡂຠ⋡

䜶
䝛
䝹

䜼
䞊
ศ

ゎ
⬟

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

~9
5
%
䠜

5
7
 E

e
V

-
2
9
%
 +

2
2
 %

ண
᝿

䛥
䜜

䜛
⿦

⨨
䛾

䜶
䝛
䝹

䜼
䞊
㜈

್
䚸
ศ

ゎ
⬟

(S
D

)



T
A
x
4
 
ᐇ

㦂
᳨

ฟ
ჾ
タ

⨨
≧
ἣ

2
0
1
9
/
12/

13
2
6

z
ྜ

ィ
2
5
7
 ྎ

䛾
ᆅ

⾲
᳨

ฟ
ჾ

䜢
タ

⨨
᏶

஢
⌧

ᅾ
2
2
0
 ྎ

+
 䛾

᳨
ฟ

ჾ
䜢
ᑐ

㇟
䛻
䝕
䞊
䝍

཰
㞟

z
໭

ഃ
䜰
䝺
䜲

᳨
ฟ

ჾ
㛫

㝸
2
.0

8
 km

 
S
D
ྎ

ᩘ
1
3
0
 ྎ

3
䛴
䛾

㏻
ಙ

ሪ
䛛

䜙
䝕
䞊
䝍
཰

㞟
z

༡
ഃ

䜰
䝺
䜲

᳨
ฟ

ჾ
㛫

㝸
2
.0

8
 km

S
D
ྎ

ᩘ
1
2
7
ྎ

3
䛴
䛾

㏻
ಙ

ሪ
䛛

䜙
䝕
䞊
䝍
཰

㞟

タ
⨨

ྍ
⬟

ᆅ
Ⅼ

䛿
㯤

Ⰽ
䛾

䝬
䞊
䜹
䞊

タ
⨨

῭
䜏

ᆅ
Ⅼ

䛿
㉥

䛾
䝬
䞊
䜹
䞊

ᡪ
䛾

ᖜ
䛿

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
䛾

ほ
 

ど
㔝

䜢
⾲

䛩
䚹

ᡪ
䛾

㛗
䛥
䛿

䜶
䝛
䝹

䜼
䞊
ẖ

䛾
᳨

ฟ
ྍ

⬟
㊥

㞳
䜢
⾲

䛩
䚹

2
0
1
9
/
0
3
/
2
3
᪥

᫬
Ⅼ

䛷
䛾

タ
⨨

≧
ἣ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



h
ttps:/

/
w

w
w

.flic
kr.c

o
m

/
ph

o
to

s/
1
4
2
8
8
0
27

9@
N

0
6
/
albu

m
s/7

21
57

6
8
9
9
4
0
40

25
03

S
D
㐠

ᦙ
⏝

䝦
䝸

2
0
1
9
/
12/

13
2
7

Ᏹ
ᐂ

⥺
◊

ᗈ
ሗ

୰
ᮧ

Ặ
ᥦ

౪

㏻
ಙ

⏝
䝟

䝷
䝪
䝷
䜰
䞁
䝔
䝘

᳨
ฟ
ჾ

タ
⨨
స
ᴗ

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



タ
⨨

స
ᴗ

ࡢ
ὶ

ࢀ

2
0
1
9
/
12/

13
2
8

2
᭶

1
9
᪥

–
3
᭶

1
2
᪥

2
5
7

S
D
タ

⨨
స

ᴗ
᏶

஢

D
e
lta ᕷ

ෆ
ほ

 
ᡤ

䜰
䝺
䜲
ෆ

୍
ḟ

㞟
✚

ሙ

᳨
ฟ

ჾ
タ

⨨
ሙ

ᡤ
䝦
䝸
䝁
䝥
䝍
䞊
䛻
䜘
䜛
ྞ

䜚
ୖ

䛢

ᒇ
እ

䛷
䛾

ື
స

☜
ㄆ

స
ᴗ

㏣
ຍ

䜰
䝉
䞁
䝤
䝸
➼

.䚹
ᐮ

䛔

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
x
4
 
㏻

ಙ
ሪ

タ
⨨

-
✌

ື
≧
ἣ

K
M

C
T

D
M

C
T

S
N

C
T

M
D

F
D

B
R

F
D

S
C

C
T

S
R

C
T

L
R

F
D

M
D

C
T

C
L
F

C
R

C
0

2
0

4
0

6
0

8
0

1
00

1
20

1
9/

01
/1

5
1
9/

02
/0

4
1
9/

02
/2

4
1
9/

03
/1

6
1
9/

04
/0

5
1
9/

04
/2

5
1
9/

05
/1

5

Completed / Planned

D
ate

㏻
ಙ

ሪ
タ

⨨
స
ᴗ

㐍
ᤖ

N
e
w

 site
/
A

dditio
n
al In

stall

N
e
w

 N
e
tw

o
rk L

in
e

D
o
n
e
..

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

2
9

B
R

F
D

 0
2
/
0
6
-
0
2
/
2
3

M
D

F
D

 0
2
/
1
2
-
0
3
/
0
6

S
N

C
T
 0

3
/
1
3
-
0
3
/
1
7

K
M

C
T
 0

3
/
1
8
-
0
3
/
1
9

D
M

C
T
 0

3
/
1
9
-
0
3
/
2
0

S
R

C
T
  0

3
/
2
1
-
0
3
/
2
2

S
C

C
T
 0

3
/
0
7
,
0
4
/
2
8
,2

9



T
A
x
4
 
㏻

ಙ
ሪ

ᵓ
ᡂ䝬
䝇
䝖

+
䜶
䝺
䝧
䞊
䝍

䝋
䞊
䝷
䞊
䝟

䝛
䝹

x6
䝞

䝑
䝔
䝸
䞊

x1
4

S
R

C
T

D
M

C
T

䝛
䝑
䝖
䝽
䞊
䜽
䜿
䞊
䝤
䝹

䜢
ᨭ

䛘
䜛

䜺
䜲
䝽
䜲
䝲

㛗
㊥

㞳
↓

⥺
䜰
䞁
䝔
䝘

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

3
0



ࢱ
࣡
࣮

㈨
ᮦ
ࡢ
㍺

㏦
㔜

ᶵ
䛷
䝬
䝇
䝖
䜢
ᣢ

䛱
ୖ

䛢
䜛

/
 䝦

䝸
䝁
䝥
䝍
䞊
䛷
㐠
䜆

D
e
l
t
a

ᕷ
ෆ

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

3
1



ࢱ
࣡
࣮

ࡢ
ᘓ
タ
స

ᴗ
タ

⨨
᫬

䛾
ᆶ

┤
䛛

䜙
䛾

䝈
䝺
䛿

0
.5
ᗘ

⛬
ᗘ

䝍
䝽
䞊
䛻
ᨭ

⥺
䜢
䛒
䜙
䛛

䛨
䜑
ྲྀ

䜚
௜

䛡
䝬

䝇
䝖
䜢
䝅
䝵
䝧
䝹

䛾
⏥

䛻
⦡

䜛
䚹

䝅
䝵
䝧
䝹

䛾
ゅ

ᗘ
䚸
఩

⨨
䜢
ㄪ

⠇
䛧
䛶
ᆶ

┤
䛻
≺

䛳
䛯
఩

⨨
( <

1
 in

) 䛻
㝆

䜝
䛩
䚹

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

3
2



㔜
ᶵ
ࡀ

ධ
ࢀ
࡞
࠸

ሙ
ᡤ
ࡢ

㏻
ಙ

ሪ

F
o
r tilt do

w
n
, e

xtra le
n
gth

 o
f 

P
o
E
 c

able
 w

ill be
 n

e
e
de

d, 
R

e
le

ase
 th

is spo
o
l to

 give
 

e
n
o
u
gh

 le
n
gth

.

༡
す

䛻
䛒
䜛

S
C

C
T
 䛿

㧗
䛔
ୣ

䛾
ୖ

䛜
タ

⨨
఩

⨨
䛸
䛺
䛳
䛶
䛔
䜛
䚹
䛣
䛾

䛯
䜑
䝍
䝽
䞊
䛾

ᵓ
㐀

䜒
᪂

䛧
䛟
⪃

᱌
䛧
䛯
䚹

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

3
3

䝫
䞊
䝹

䛿
䜴
䜱
䞁
䝏
䜢
ᕳ

䛝
ୖ

䛢
䜛
䛣
䛸
䛷
㉳

䛝
ୖ

䛜
䜛
䚹

ᶵ
ჾ

䜢
ྲྀ

䜚
௜

䛡
䛯
䜚
䝯
䞁
䝔

䝘
䞁
䝇
䛩
䜛
㝿

䛻
䛿

䚸
䜴
䜱
䞁

䝏
䜢
⦆

䜑
ಽ

䛩
䚹



㏻
ಙ
ሪ

࡜
ྛ

S
D
࡜

ࡢ
㏻
ಙ

ࡢ
ㄪ
ᩚ

•
㏻

ಙ
ሪ

䠖
䝁
䝸
䝙
䜰
䜰
䞁
䝔
䝘

•
S
D
䠖
ᣦ

ྥ
ᛶ

䜰
䞁
䝔
䝘
䛾

᪉
఩

ゅ
䛸
㧗

䛥
䛾

ㄪ
ᩚ

•
㧗

䛥
䠖
┤

᥋
Ἴ

䛻
ᑐ

䛩
䜛
ᆅ

㠃
䛛

䜙
䛾

཯
ᑕ

Ἴ
䛾

ᖸ
΅

䜢
᭱

ᑠ
㝈

䛻
ㄪ

ᩚ

•
C

re
w

 h
e
lic

o
pte

r䛷
⛣

ື
䛩
䜛

3
䝏
䞊
䝮
䛷
ㄪ

ᩚ

2
0
1
9
/
12/

13
3
4

•
0
3
/
2
5
 䜎

䛷
䛻

2
2
0
ྎ

⛬
ᗘ

䛾
䠯
䠠
䛻
䛴
䛔
䛶
ㄪ

ᩚ
᏶

஢
•

0
6
᭶

ṧ
䜚
䛾

3
5
ྎ

⛬
ᗘ

䛾
䠯
䠠
䛻
䛴
䛔
䛶

A
T
V

 䜢
⏝

䛔
䛶

ㄪ
ᩚ

స
ᴗ

᏶
஢

H
 

S
D

A
c
c
e
ss

p
o
in

t

1
km

 䡚
2
0
km

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
x
4
 
ᐇ

㦂
ᆅ

⾲
᳨
ฟ

ჾ
✌

ാ
≧

ἣ

2
0
1
9
/
12/

13
3
5

z
U

S
B

 䝕
䜱
䝇
䜽

䛜
䜰
䜽
䝉
䝇

䛾
⧞

䜚
㏉

䛧
䛻
⪏

䛘
䜙
䜜

䛪
ḟ

䚻
䛻
ቯ

䜜
䜛

Æ
R

A
M

 䛻
୍

ḟ
᭩

䛝
㎸

䜏
䚹

ᑡ
䛺
䛔
㢖

ᗘ
䛷
䚸

R
A

M
䛛

䜙
䠱
䠯
䠞

disk
䛻
䝁
䝢
䞊
䛩
䜛
᪉

ᘧ
䛻
ኚ

᭦
䚹
ゎ

Ỵ
䚹

z
㟁

※
䝠
䝳
䞊
䝈
䛜

㣕
䜆

஦
᱌

䛸
䝛
䝑
䝖

䝽
䞊
䜽
ᶵ

ჾ
䛾

ᨾ
㞀

䛜
」

ᩘ
ᅇ

Ⓨ
⏕

Æ
タ

⨨
๓

䛻
స

ᡂ
䛥
䜜

䛯
䝁
䝛
䜽
䝍
䞊
䛾

ᕤ
స

䛻
ၥ

㢟
䛜

䛒
䜛
䛣
䛸
䛜

ุ
䜚
ಟ

ṇ
䚹

ゎ
Ỵ

䚹

•
1
2
/
0
7
 ᫬

Ⅼ
䠕
䠌
䠂

䛾
᳨

ฟ
ჾ

䜢
⏝

䛔
䛶
䝕
䞊
䝍
཰

㞟
䠠
䠝
䠭
ᑐ

㇟
እ

䛾
᳨

ฟ
ჾ

䛿
⣙

1
0
 %

1
1
/
2
9
 䜎

䛷

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
A
x
4
 
኱

Ẽ
⺯

ග
ᮃ

㐲
㙾

2
0
1
9
/
12/

13
3
6

໭
ഃ

ᮃ
㐲

㙾
䠖

䝝
䜲
䝤
䝸
䝑
䝗
ほ

 
㛤

ጞ
༡

ഃ
ᮃ

㐲
㙾

䠖
ᘓ

ᒇ
᏶

ᡂ
䚸
ヨ

㦂
ほ

 

໭
ഃ

䜰
䝺
䜲
䛷
ほ

 
䛥
䜜

䛯
䝝

䜲
䝤
䝸
䝑
䝗
䜲
䝧
䞁
䝖
౛

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



ࡑ
ࡢ

௚
ࡢ

R
&
D
 
➼

2
0
1
9
/
12/

13
3
7

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



T
Aᐇ

㦂
ࢧ

࢖
ࢺ
࡛

ࡢ
᪂
ᆺ

኱
Ẽ
⺯

ග
ᮃ
㐲

㙾
࡟

ࡼ
ࡿ

ᴟ
㧗

࢚
ࢿ
ࣝ

ࢠ
࣮
Ᏹ

ᐂ
⥺
ほ

 

F
A

S
T
 re

c
o
n
stru

c
tio

n
 (P

re
lim

in
ary)

Z
e
n
ith

       A
zim

u
th

       C
o
re

(X
)   C

o
re

(Y
)     X

m
ax       E

n
e
rgy 

3
3
.9

 d
e
g   

1
9
.3

 d
e
g 

4
.6

 km
 

-
4
.7

 km
 

8
0
8
 g/

c
m

2
1
8
.8

 E
e
V

  

4
ᮏ

䛾
┤

ᚄ
2
0
 c

m
䛾

ග
㟁

Ꮚ
ቑ

ಸ
⟶

䛻
䜘
䜛
䜹
䝯
䝷

┤
ᚄ

1
.6

 m
 䛾

」
ྜ

㙾
䛸
⣸

እ
⥺

㏱
㐣
䝣
䜱
䝹

䝍
䞊
䛻
䜘
䜛

㞟
ග

㒊

T
A
䝃

䜲
䝖
䛻

3
ᇶ
タ

⨨

5
6
0
᫬

㛫
䛾

ኪ
㛫

ほ
 
䜢
㐩

ᡂ

ྠ
୍

䛾
ᮃ

㐲
㙾

䜢
A

u
ge

r䛻
䜒

1
ᇶ
䜢
タ

⨨
䛧
䚸
ほ

 
䜢
㛤

ጞ
䛧
䛯

䠡
1
4

2
0
1
9
/
1
2
/
1
3

3
8

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



㉸
㧗

䜶
䝛
䝹

䜼
䞊
Ᏹ

ᐂ
⥺

ほ
 

䛾
䛯
䜑
䛾

᳨
ฟ

ჾ
㛤

Ⓨ

•
䜹
䜴
䞁
䝖
⢭

ᗘ
䛾

䝅
䝭
䝳
䝺
䞊
䝅
䝵
䞁
䛷
䛾

ぢ
✚

䜒
䜚

•
᳨

ฟ
ჾ

〇
స
Æ

ึ
ᮇ

ほ
 

•
T
A
䜰
䝺
䜲
䛸
䛾

᥋
⥆

䚸
䝖
䝸
䜺
䞊
ศ

㓄
(2

0
1
5
ᖺ

)
•

A
u
ge

rᐇ
㦂

䜈
䛾

䝖
䝸
䜺
䞊
㓄

ಙ
(2

0
1
6
ᖺ

)
•

ᇶ
┙

䠝
◊

✲
䠄
୰

᩿
) Æ

T
A

x4
ᐇ

㦂

•
A

u
ge

r-
T
A
㛫

䛷
䛾

┦
஫

ẚ
㍑

•
䝕
䞊
䝍
ྲྀ

ᚓ
䛾

䛯
䜑
䛾

䝣
䜯
䞊
䝮
䜴
䜵
䜰
᭦

᪂
䚸

䠠
䠝
䠭
䝥
䝻
䜾
䝷
䝮
స

ᡂ
䜢
㐍

䜑
䛶
䛔
䜛
䚹

✵
Ẽ

ࢩ
ࣕ

࣡
࣮

ࣔ
ࢹ

ࣝ
┤

᥋
ẚ

㍑
ࡢ

ࡓ
ࡵ

ࡢ
ከ

ࢳ
ࣕ

ࣥ
ࢿ

ࣝ
⢏

Ꮚ
ᘚ

ู
 

ᐃ
ࢩ

ࢫ
ࢸ

࣒
ࡢ

㛤
Ⓨ

Æ
ᑗ

᮶
䛾

䝝
䜲
䝤
䝸
䝑
䝗
䜲
䝧
䞁
䝖
䜢
⏝

䛔
䛯
✵

Ẽ
䝅
䝱
䝽
䞊
䝰
䝕
䝹

䛾
┤

᥋
ẚ

㍑

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u

3
9

A
u
ge

r Ỉ
䝍
䞁
䜽

㖄
䝃

䞁
䝗
䜲
䝑
䝏
ᆺ

᳨
ฟ

ჾ

䠟
䠌
䠎

T
. N

o
n
aka +

T
A

 c
o
llabo

ratio
n
 

+
 F

. S
araddin

, C
arlo

ad S
c
h
o
o
l o

f M
in

e
 

2
0
1
9
/
12/

13



T
A
ᆅ

⾲
⢏

Ꮚ
᳨

ฟ
ჾ

࡟
ࡼ

ࡿ
㞾

࡜
㛵

㐃
ࡍ

ࡿ
≉

␗
஦

㇟
ほ

 
(
E
1
9
)

㞾
ᨺ

㟁
᳨

ฟ
᫬

้
ࡢ

ࡳ
࡛

ᨺ
㟁

఩
⨨

ࢆ
ᖖ

࡟
୍

ព
࡟

Ỵ
ᐃ

ࡍ
ࡿ

ࡓ
ࡵ

࡟
ᚲ

せ
࡞

4
ྎ

┠
ࡢ

᳨
ฟ

ჾ
ࢆ

タ
⨨

ࡋ
ࡓ

2
0
1
6
ᖺ

᫓
௨

㝆
ࠊ

⌧
ᅾ

ࡲ
࡛

ࣜ
ࣔ

࣮
ࢺ

࡛
Ᏻ

ᐃ
ࡋ

ࡓ
ほ

 
ࢆ

⾜
ࡗ

࡚
࠸

ࡿ
ࠋ

ᨺ
㟁

᳨
ฟ

ࡢ
㜈

್
ࢆ

ప
ࡃ

タ
ᐃ

ࡋ
࡚

࠸
ࡿ

ࡓ
ࡵ

ࠊ
ࢹ

࣮
ࢱ

ྲྀ
ᚓ

ࡀ
⁄

ࢀ
ࡿ

ሙ
ྜ

ࡀ
࠶

ࡿ
ࡀ

ࠊ
⮬

ື
ⓗ

࡟
ࢹ

࣮
ࢱ

ྲྀ
ᚓ

ࢆ
෌

㛤
ࡍ

ࡿ
ᶵ

⬟
ࢆ

2
0
1
8
ᖺ

࡟
㏣

ຍ
ࡋ

ࡓ
ࠋ

㞾
஦

㇟
ࡢ

ゎ
ᯒ

స
ᴗ

୰
ࠋ

4
0



C
R
A
F
F
T

:
C
o
s
m
i
c
 
R
a
y
 
A
i
r
 
F
l
u
o
r
e
s
c
e
n
c
e
 

F
r
e
s
n
e
l
 
l
e
n
s
 
T
e
l
e
s
c
o
p
e

•
㉸
㧗
䜶
䝛
䝹
䜼
䞊
Ᏹ
ᐂ
⥺
ほ
 
䛾
䛯
䜑
䛾
⡆
᫆

ᵓ
㐀

F
D
䚹

•
䝣
䝺
䝛
䝹

䝺
䞁
䝈
䛸

8
䜲
䞁
䝏

P
M

T
䜢
⏝
䛔
䛯
⡆
᫆
䛺
ᵓ
㐀

䛷
ప
䝁
䝇
䝖
໬

䜢
ᐇ
⌧

䚹
•

⌧
⾜
䛾
ᮃ
㐲
㙾
䛾

1
/
1
0
⛬
ᗘ

•
2
0
1
7
ᖺ
䛾
䝔
䝇
䝖
ほ
 
䛷
✵
Ẽ
䝅
䝱
䝽
䞊
᳨
ฟ

ྍ
⬟

䛷
䛒
䜛
䛣
䛸
䜢
ᐇ
ド

䚹
•

㉸
㧗
䜶
䝛
䝹
䜼
䞊
Ᏹ
ᐂ
⥺
䛾
㉳
※
ゎ

᫂
䛻
䛿
௨

ୗ
䛜
ᚲ

㡲
䚹

•
㉁
㔞
⤌
ᡂ
䛾
 
ᐃ

•
኱
⤫
ィ
䛻
䜘
䜛
␗
᪉
ᛶ
䛾
 
ᐃ

•
ప
䝁
䝇
䝖
䛺
⡆
᫆
ᵓ
㐀

F
D
䛷
ᑗ
᮶
䛾

㉸
኱
✵

Ẽ
䝅
䝱
䝽
䞊
䜰
䝺
䜲
䛾
ᐇ

⌧
䜢
┠

ᣦ
䛩
䚹

•
᳨
ฟ
ჾ
䝅
䝭
䝳
䝺
䞊
䝅
䝵
䞁
䛻
䜘
䜛
᳨
ฟ
ຠ

⋡
䛾
ホ

౯
䠖
3
0
km

ᅪ
ෆ
䛾

1
0

2
0e

V
䛾
✵
Ẽ

䝅
䝱
䝽
䞊
䜢
㻥
䃢

䛷
᳨
ฟ

ྍ
⬟

䚹
•

ᮃ
㐲

㙾
ಖ

ㆤ
ᶵ

ᵓ
䜔

䝉
䝹

䝣
䝖
䝸
䜺
䞊
䛺
䛹
䚸
᏶

඲
⮬

ື
໬

䝅
䝇
䝔
䝮
䛾

ᵓ
⠏

䚹

䠡
1
8

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

4
1



ࡲ
࡜
ࡵ

2
0
1
9
/
12/

13
IC

R
R

 2
0
1
9
 K

yo
u
do

u
 R

iyo
u

4
2

•
T
A
ᐇ

㦂
䠖

2
0
0
8
ᖺ

䛛
䜙
↓

஦
䛻
ほ

 
䜢
⥅

⥆
䚹

•
T
A

L
E
ᐇ

㦂
䠖
7
5
ྎ

䛾
ᆅ

⾲
᳨

ฟ
ჾ

䜰
䝺
䜲

1
0
᭶

䛻
䝖
䝸
䜺
䞊
᮲

௳
䜢
ኚ

᭦
10

ଵ଻ܸ݁
䛾

䝅
䝱
䝽
䞊
䛻
ᑐ

䛩
䜛
᳨

ฟ
ຠ

⋡
׽

6
0
%
 (@

4
0
0
m

)

•
T
A

x4
ᐇ

㦂
䠖

2
0
1
9
ᖺ

䠎
᭶

-
䠏
᭶

䠄
タ

⨨
チ

ྍ
)

T
A

x4
᳨

ฟ
ჾ

㏻
ಙ

᪋
タ

タ
⨨

᏶
஢

1
2
/
0
7
᪥

᫬
Ⅼ

ᆅ
⾲

᳨
ฟ

ჾ
׽
90%

✌
ື

໭
ഃ

ᮃ
㐲

㙾
䛸
䛾

䝝
䜲
䝤
䝸
䝑
䝗
ほ

 
㛤

ጞ
༡

ഃ
ᮃ

㐲
㙾

ヨ
㦂

ほ
 

䜢
⾜

䛳
䛶
䛔
䜛

•
㛵

㐃
ほ

 
R

&D
•

㞾
䛸
䛾

┦
㛵

ほ
 

䠄
ዟ

⏣
䠅

•
✵

Ẽ
䝅
䝱
䝽
䞊
䛾

ヲ
⣽

 
ᐃ

䛾
䛯
䜑
䛾

㛤
Ⓨ

䠄㔝
୰

䠅
•

᪂
ᆺ

኱
Ẽ

⺯
ග

ᮃ
㐲

㙾
ᑗ

᮶
䛾

 
ᐃ

᪉
ἲ

䛾
R

&D
䠄
ከ

⡿
⏣
䠅

•
⿦

⨨
⥔

ᣢ
䞉
㐠

㌿
䞉
㍑
ṇ

䛾
䛯
䜑
䛾

◊
✲
㛤

Ⓨ
䠄ᮌ

ᡞ
䚸
෠
⏣

䚸
ᒣ
ᓮ

䚸
➉

⏣
䠅

•
TA

䝃
䜲
䝖
ᅜ

㝿
ⓗ

䛺
ඹ

ྠ
ᐇ

㦂
᪋

タ
䛸
䛧
䛶
䛾
ᙺ

๭

᮶
ᖺ

ᗘ
䜒
䜘
䜝
䛧
䛟
䛚
䛽

䛜
䛔
䛧
䜎
䛩
䚹



B
a
c
k
U
p

2
0
1
9
/
12/

13
4
3

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



2
0
1
9
/
12/

13
4
4

ͳͲͲ݇݉

ᮾ
ி

኱
Ꮫ

✵
㛫

᝟
ሗ

⛉
Ꮫ

◊
✲

䝉
䞁
䝍
䞊

h
ttps:/

/
arc

g.is/
0
m

O
iL

O

ྛ
㏻

ಙ
ሪ
ࡀ
࢝

ࣂ
࣮
ࡍ

ࡿ
࢚

ࣜ
࢔

P
oS

(IC
R

C
2019)372

䜰
䝺
䜲
䛾

タ
ィ

䛸
㏻

ಙ
ሪ

䛻
䛴
䛔
䛶
䛾

ヲ
⣽

䛿

IC
R

R
 2

0
1
9
 K

yo
u
do

u
 R

iyo
u



ᘓ
タ

స
ᴗ

ᒚ
Ṕ

㸦
㏻

ಙ
ሪ

ࡢ
ࡳ

)

Date
Site

W
ork

M
anpoer

19/02/06
BR

Deploy
Solarpanelstand

Shim
odaira,Sekino,SOS,Nonaka

19/02/13
BR

Adjust level (horizontal), Install pow
er system

Nonaka
19/02/16

M
D

Deploy
Solarpanelstand

Sekino,Nonaka
19/02/17

M
D

Bring back trailer from
 M

D
Nonaka

19/02/19
M

D
Install Solar panel stand @

W
est of M

DFD <--Car accident SA team
Okuda,Nonaka

19/02/21
M

D
Install pow

er system
Nonaka

19/02/23
BR

Install Access point. 
Nonaka

19/03/02
M

D
Re position of Solar Panel stand 

Gary
19/03/06

M
D

Install long distance antenna , Install netw
ork instrum

ents
Nonaka

19/03/07
SC

Lift up m
aterialsʤ

Batteryʶ
solar panel standʶ

antenna poleʤ
8m
ʥ
ʥ

w
ith helicopter

Nonaka
Okuda

Jordan+1 
19/03/13

SN
Lift up m

aterials (by heavy equipm
ent) rain+w

ind
left equipm

ent @
SNCT site

Nonaka Okuda
Tim

+4

19/03/14
SN

Add Back-hoe loader  com
plete installation of hardw

are @
SNCT start full function @

 17thAM
ɽ

Equipm
ent are 

left at M
illard county gravel pit

Nonaka
Okuda

Tim
+4

19/03/15
KM

+DM
Lift up m

aterials (by helicopter) unable to access KM
CT via SA34

Equipm
ent  w

as leftat KM
CT

Nonaka
Okuda

Tim
+4 Bob

19/03/16
SN

Installation of pow
er system

+netw
orks

instrum
ents

alm
ostcom

plete,accident to break PoE pow
er supply by 

reverse connection of pow
er cable. 24V Pow

er supply and Hub w
ere gone. (Recovered on 03/17)

Nonaka
Okuda

19/03/17
SN

SNCT start w
ork 

Nonaka
Okuda

19/03/18
KM

Start construction, Hardw
are install com

plete
Nonaka

Okuda
Tim

+4
19/03/19

KM
+DM

(AM
)Install netw

orks and m
isc

hardw
are @

KM
CTՖ

ಊ
(Okuda san left to SLC)   Start construction DM

CT
Nonaka

Okuda
Tim

+4

19/03/20
DM

+SC
(Nonaka)AM

Preparation for SRCT
deploym

ent
PM

finish rem
aining w

orks @
DM

CT start operation.
(Tim

) Anchoring @
SCCT install Antenna pole (8m

)
Nonaka

19/03/21
SR

Deploy m
aterials for SRCT w

ith helicopter Finish construction tow
er.Installation of pow

er system
 w

as 
postponed due to heavy rain.

Nonaka
Tim

+4

19/03/22
SR

Installation of pow
er system

  there w
as no serious rain at tow

er site.Com
plete. 

Nonaka
19/03/23

BR
Antenna for BRFD-SRCT w

as installed @
BRFD  established the link (no fine adjustm

ent of frequency)
Nonaka

19/03/24
--

(AM
 )Fly back to Japan 

Nonaka
19/03/28

--
(SNCT 03/28 M

D
-SN stop com

m
unicate) Å

photo
19/04/26

--
PM

 arrive SLC஥
(04/26 UTC 00h26 TALE AP

problem
)

19/04/27
SN+DM

SNCT-M
DCT adjustm

ent of antenna, SNCT-DM
CT Adjustm

ent of frequency 5800M
Hz  

Nonaka
19/04/28

SC
Install pow

er system
ɼ

Install of AP  com
plete, but not pow

ered on.
Nonaka

19/04/29
SC+SR

Pow
er on SCCT, Install netw

ork system
 start long distance radio to BRFD

SRCT change frequency of long distance radio.Start com
m

unication w
ith 5800M

Hz
Nonaka

19/04/30
BR+SC

Adjust frequency @
SCCT (5240M

Hz) SCCT w
as able to login to DAQ LAN from

 close load. 
Nonaka

19/05/01
DM

Reinforce turnbuckle ʤ
Com

m
unication tow

er for TAx4 com
pleteʥ

Go to SLC> Japan 
Nonaka
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Scintillator(TA
, TA

x4 )
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䕿
W

e use plastic scintillators 12m
m

 thickness
䕿

M
ade w

ith extrusion m
ethod. 

䕿
W

avelength m
atch w

ith Y
11 fiber.

䕿
S

tability of light output quality is ~ ±
15%

䕿
S

low
 variation along w

ith serial N
o exist

D
im

ension 250x1500x12m
m

G
rooves w

ith span 20m
m

  1.5m
m

 depth 
(p-terphenyl 1.5%

 popop
0.5%

decay 3.5ns)

Light output of sam
pled slab

Scintillators produced at closer 
period are used for a SD

.

±
15%

K
uralay

Y
11 W

LS
F

TA 
scintillator
(C

I industry.C
o.Ltd)

U
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E
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P 2016 @
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ave length shifting fiber

48

-TA
x4 uses W

LS
Fiber  , K

uraray Y-������������'
 ���P

P
�/ ���P

��Ȝ
att ~3.7m

 )
sam

e as TA except length of a fiber

TA S
D

 
TA

x4 S
D

 

5 m
  fiber    

S
pacing 2cm

6.1 m
  fiber     

S
pacing 4cm

1 fiber route on scintillator 2 tim
e.

-Fiber layout and num
ber are changed to reduce assem

bly tim
e and cost.

–
N

on uniform
ity is sm

aller than < 15%
  at m

easurem
ent w

ith test assem
bly.

–
Less num

ber of fiber to assem
ble gives shorter assem

ble tim
e.

–
Total length of fiber is  < ~1/3 . It gives cost reduction.
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&

D
 by K
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@
500nm

) (ǻ
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 �������ǻ
4
(
�-2 %
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-Linearity keeps w

ithin <7%
 level up to FA

D
C

 lim
it

(O
perated w

ith 5x10
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-uniform
 characteristics 

(P
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Linearity test for 200 tubes
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