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Development of a scintillating fiber detector for a detailed understanding of
the neutrino interactions

Minamino, Akihiro
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The goal of this research is a performance confirmation of a scintillating
fiber detector which enables us to detect all the charged particles around the neutrino interaction
vertices to improve the sensitivities of the T2K experiment. The following three key features of the

detector are confirmed by irradiating its prototype with the positron beam at ELPH, Tohoku
University. (1) The detector has high detection efficiency and light yield for the minimum ionizing
particles, so the particle identification can be performed using the light yield. (2) The
attenuation length of the scintillation light in the fiber is longer than 2 m, so the meter-scale
detector can be realized. (3) The high position resolution, 200 micro-meter, can be achieved for the
minimum ionizing particles by using the light balance among the neighboring channels.

MPPC CP



# L C—19, F-19—1, Z2—19, CK—19 (Him)

1. WFERHMA YW O R

WFFERAE S A, T2K EBRIC K 2EF ==
— ) HBEFSBIOFREA =2 — 1Y
LR EF=a— I JHKFEROB
WLy, RUETH-> - EEOETH0,;
NER CTRVWERRMEEZRFFOZ ERHEEL
ol, ZOE, h#Eg==—FrY /
—LZRAWERERINER =2 — Y IR
HERICBITI2ESF=2— ) HEFES
OREBEINCZXY, =2a— ) 2IZBITS
Wi+« SORIF R FME(CP SRR DRl O
BNFREL RV =2 — U 2RO KX
IMHE L IR T,

2. WHEOHEM

T2K Bk X O o B A g s =
2— FY JIREFEERN, =o2— MY 2B
5 CP XFMEDIIL DR 2 T <
Ex,=a— MY SHIEAE O AR EMED,
BE DRKE ZHIRT 2 EERFKOOE S
LD, RO B, BEFORIE= =
A T e A - Y= A =AY (VA o
iFRE & RO R H3s OB FE 21T\,
ZO=a2— U RSO EEER I @
TEfREDTDHZ ETHD,

3. WO ik

T2K EBROMFORIE=>— M) /&
HEgix, a2 I0mm Dy FL—F—
ZRWTHIEZEIT I 720, IR EWGE
KrZ2o L TRIETE 20 E, ~N—F
U7 —I X DIEREMIIR A & FFo, = DBE
ORI ORRZFT B D~ W
DFiE=a2— U HERE LT, X,
BEAF DR 25 D) 10 fi5 DONALE 53 fREE % £F
D, VUFL—arZr AN N— ey
"R L=,

INET, YoFL— a7y A R—
BN =2 — bV ENHRATERL - ~ 7

v H—E L TCERINTERNEN ST,

AHFFETIE, 7 b2 A TEEHEL, ==
— MU JKtigs & LToMREICEET %R
AT o1,
BHIOFHHE B DT & LT, J-PARC
K1.1BR E— A T A > TR 13k BIFER I,
NRBEUR— LV TOREEORETE — LT
A URFBR S TWARW=H, ERHTER
Mol-, bV ICHIEKRF R v
A —CHRHIZROMREMZIT 7=, 44T
ELTWEBFORIE=2— Y /Rt
CHAEDLE-HIEX, F Ik L7z, #HI,
MROBPTRELEZHBVE Y 77 A /83—
DONEHZ WD Z & TEWLED e
EHTHFEIC, ==2— M) JKRig & L
TEVEWVEREEZER U720, TH5%
BELI-T-DTH S,

4. WFFEALRE
2am DL FL— g T 7 A N—64
KL 64F v RLDOT LA A

MPPC (Multi-Pixel Photon Counter) Z{# -
le7m A TSR EAHIEL, R
AR—RNZETF ¥ RV OB EFEBLT
XDHT L EEFE LT, RIRRC, Wrmm Ok,
K&, 77y ROEDORR L o FL—
varZrANRN—EHNTTr NFA TR
HERZ 6 lEHRHIEL7-, 2hon7 e b4
A4 gz, mAL RSN TFsEE &
—THBEFE—LERE L, /BT
Wk L TRVR BRI R & R E & %
FFoZ LEHALMNIL, XEICL DR
BIMAHETH D Z L HHEFE LT, £/ LED
ERWEENS 7 7 A _X—HDv F L
—¥a VOREREN n L EHY | A—
NP A XD DEBFRETHDHZ & %
FEiELTz, ST 74 N—DOFRMEIT G
Mo BBE 2 B 2R Y A9 F v %
IVEIDONFR 7 1 A b — 27 RN EIT X
HEEBLHART, EEERO T 7 A R—%&
ONEDDMPPC TREAIET 2 EIZ LD Fidr
HLF = RmAEERO T LRIZOWVTY
BREIToT,
LHTEL TR o T kEE LT,
T 7 AN—% B — A AR H ISR L T 45
FEET TRBICE R, BEVE D 7 7 A "—
DONELLLZFWD Z & T, ®mONLE D fRRE
EEBTLFEEBRL, 2m DT T
L—vary 7y A= NWPPCEHNWTY
o Z A TR EEEER L, MIP #i5R T
ELAS DB 200 1m OB 53 R RE % JE AL
L7z, ZOFEZR TR &S DY
THEZIX, RIEERICE ST N T v 7T
ReffE 2t 5 C& | PRt & v F
L—a Ui, T ABMER E ONA T
Uy REENAIREE 725, ZOREIZON
TIE, AR R, KREERi4A) EEEF
2> Future Potential of High Intensity
Proton Accelerator for Particle and
Nuclear Physics 2016 (HINT 2016) T A
A —REEITV, FEZEBRIEEZZE L
776

KRFZEIC LY, o FlL—ar7rA
N—RgaNn == — h YU AR ERL 1
FI o —E L TOERMRERFSOZ L%
EIETE T,

5. FleRmEimLE
(WFFRAREE . WFZE a3 R ONEEEF TR
N )

(MEsGam ) (Bt 0 )

=11

(FaRk) Gt s

O PASKESE, LA, PEE, TR
F. FBPEZ, AR, AREFE,

BIEN, =a—FY JEROIZOORE

P EEE T 7 A N— R T v B — DB

¥, BARMEERE 72 FFERKRE,



201743 H 17 H-20 A, KRK¥ (K
PR )
WARRER, =a2— MU RISOREER
ST T LB fRRE Y 7 A /N — b
7 v 71— OB, %23 BEIHREKFER
b EEEEE 2 — R T Y
A, 201742 H 19 H-22H, ¢
Ly UEE (RER)

SWARHESE . Development of a high
resolution scintillating fiber
tracker for neutrino experiments (7
AL —=REK)

High Intensity Proton Accelerator

Future Potential of

for Particle and Nuclear Physics 2016
(HINT2016), 2016 4=12 A 5 A-8 H,
J-PARC (FKIRIR)

AR, (WA, FEE, )R
. EEEZ, IR, SALE R
77 AN— T v h—DOBEE—
DA K D MERERAT, HAMBEY2: 2016
EAKZERS, 2016429 H 21 H-24 H,
IR R (Rl )

EARESE, (LA, FERE, )R
. B, KREE#R=2—
U WEVEBRIZ W e @Ry v F
L—a U7 7 A N RO B,
HAM B 250 T1 [RAEROR 2, 2016 42
3H 19 H-22 A, HILFFERTE (B
1)
AT, AR, PR, )R
1. EBELE, KEREE#R=2—
U 7 PREYEBRIZ W 72 & oy R RE TR R
HEROBR%E, HARMIZSE 11 FFK
K%z, 2016 4£ 3 A 19 A-22 A, HALZ
Bk (EHR)

PAREE 12K 7 v 77 L— RiZmid -
BMERE 7 7 A N— b T v 1 — DB,
%5 2 2 [RIHURUR S S8R W PR E BRI 5
T E =V R T N, 2016 4E 2 A 28

H-3H2H, 9L v EE (EF
15)
® LARZFEM, FFEE, WINRT. EEE

Zn, WHARRER =2 — Y/ IRE)E
BizmiyizyrFr—rar7Zyr AN
—RRHAR OB, B AT 70 (8]
FEROKES, 2015453 H 21 H-24 A, F
fig R (R

(XF) Gt o)
(PE € PEAE)
OiRdL Gt o)

YN
FEEAFE
HERIF
FHAE -
Ha
HFEFEHA H
E N DB

OmfsiRdL Gt o)

YN
FEEAFE
HERIF
FH¥E -
Ha
IEFAH
E N DB

(Z Dfth)
R b_N— U
TSR i = L — W A gE =
http://www-he. scphys. kyoto—u. ac. jp/

6. HFFTHELAE
() ez

FFEF &% (MINAMINO, Akihiro)

R [E ST K« REEBE TR SERE - e
¥z

roeE &S . 70511674

(2) B 5E sy 3
L

(3) I HEIF 2T
L

(4) WF5e i 17
(WA 00 (YAMAMOTO, Mika)
SR #2E (HIRAMOTO, Ayami)
% Wl (NAKAY, Tsuyoshi)



i)l 87 (ICHIKAWA, Atsuko)
FREF FEH, (HAYASHINO, Tatsuya)
AT B (NAKAMURA, Kiseki)

& IEJ: (MORI, Masamitsu)



