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A Far-Infrared Light Source to Calibrate
STJ detectors
for the COBAND Experiment

Fac. of Eng., Univ. of Fukui, “Fac. of Eng Chubu Univ., “Univ. of Tsukuba,
“FIR Univ. of Fukui, °Kindai Univ.

C. Asano, M. Saka| T. Nakamura W. lehlmura T Yoshida, S Okajlma ,
K. Nakayama S. K|m Y. Takeuch| KMorluchl . Ogawa Y. Kato~



Experimental Data
> STJ detector

mZ —m2 = 2.43 x 1073eV? .
mf —mf = 7.59 x 10™°eV? vy vy E, ~ 6~25meV (1 = 50~200um)
¥m, < 0.59eV LH % Cooper pairs superconductor
14 : (Nb, Al, Hf )
100~200 nm thick

Assume the neutrino mass

Energy of photon
insulator
(AlOx, HfOx )

2 < > , .
(meV) | (meV) [(meV) meV um) = METME (oM system) \ ~100pm X ~100um  1~5nm thick
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The number of the electrons pass through
insulator by the tunnel effect oc E,

50 51 71 Far-Infrared region
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194 194 200 (E, = 6~24meV,1 = 50~200um)
apply 200Hz | 200um square
. pulsed laser Nb/Al — STJ
> Light source to evaluate STJ A= 57.2um, 5SnW@ST) I-Vcurve | @ -
(1.4 X 10°photons/us)

CO, + N, + He mixed gas\llln Spectrum analyzer Hollow THz fibre ——

CO, laser
Far-Infrared laser

e (CW) (30~50mW) j
P High voltage ~5000V ] O—> ==
Optical chopper f=20cmconvex lens

(Max 100 rot/s, 200Hz) :
Pulse width of STJ amplifier

(oscillate 40~7000M)—ee 1 | 5 |l
ﬁjl' I STJ detector output signal ~ps
N [} i
~ H LHe

= 2.5m resonator e

Alcohol in
Far-Infrared molecular laser
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STJ detector evaluate experiment  1MProve optical system!



Beam intensity (a.u.)

» How to make pulsed laser ?

Optical chopper Rotating mirror

Off-axis parabolic mirror

Plane mirror
FIR laser to Freezer

—|'| 600mm

a
i

, <—Transmit pipe
crystal Polarizer ?n

200 z ®y
—> "
Optimized optical system SR (Il eF Pinhole
(0.1mme~40)

Requirements for shorter pulse width :
- Smaller beam spot size

- Longer distance from Rot. Mirror to detector

. . /1084
Rotating mirror /-oormm

Vertical intensity gaussian fit

_ ¥2 / ndf 247.7/18

E \Asi Constant 94.9 + 1.423

= With Immo e | Mean  -0.01025+0.0119

= Pyro.det. Sigma  0.6711+0.01524

= Legend Exampled

= * Data

= — Gaussian fit

3 .

E .oi ™

:_ . ) E 4 >

E ey 1 40- L

__ |II\I|IIIII‘II||I\II|\II\\I\IlI:I\IIIII‘III
—2 -1 0 1 2

Distance in y direction [mm]

[mm] ol
[UI S
3 |
e
0o o
S ) || I--%"“.--
| | [/ il NN
% I VAR l‘.!ﬁ-“---ll---h
M gl | ﬂ-.--i- % Elni Eﬁlilr‘u -=

—

0 800 1130 2443 mm]
Convex mirror  Parabolic mirror Distance  Retating mirror

Pulse width from measured spot size (40)

2.35 2.47mm+(0.1~2.47 )mm
4~ * T084mmxcos7° x2x377rad/s —

& Simulation 1.5~2.9 ps (40 = 2.05mm)

= 1.9~3.6 pus [FWHM]






"PER Yutaro SONODA = &
Univ. of Tokyo, ICRR, Kamioka obs. ./ Hyper-Kamlokande

AbOUt me \ favorite parts
I\/Iaster course student (2nd year)

K-Hobby . DIY computers, Overclock

Pentium4 HD5870
2004~ 2009~

About study

- Hyper-Kamiokande project is in progress.

- detector concept is very similar to Super-K, but it is difficult
to use the data transfer system same as Super-K due to
huge tank size especially from photosensor to computer.

- | suggest 3 candidate models of data transfer system.
mesh model

- right figure is one of the design plan. computer

- place front-end board in water
and make the mesh network.

- | am developing a test board to use In  mcduk

!chis plan. S
Test Board (FPGA Kintex-7)
quickfire talk Neutrino Frontier @ Kanazawa Nov. 28-30
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Stop-u Analysis for
Atmospheric v, / v, Separation
In Super-Kamiokande

Misaki Murase
(Nagoya Univ, ISEE)



<> Super-Kamiokande
Water cherenkov detector filled with
50,000 ton pure water in Kamioka

7 SSTERLTEER
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Cosmic ray U
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‘ Reconstructed
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\olecay-e vertex
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To improve
v,/ v, separation
p~ — e + 7.+, |inoscillationanalysis

<> Cosmic ray stop-u and decay-e

Distance
P

Check special
correlation between
L stop point and
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Wt/ separation using decay electron

information (decay time, N50)
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< Result

Apply atmospheric v MC and check likelihood input parameter distributions

N50

nu
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# of events
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Entries 27547
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# of events
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Entries 14538
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From IceCube to
Gen2

Achim Stoessl, IceHap, Chiba university
Neutrnino frontier workshop ¢ 29/11/2016




Previous work

. “Asearch for particle showers at the edge of
. IceCube’s instrumented volume”

PhD theseis, Humboldt University Berlin, 2076 ~ ***

m ——

B exp m 0.8 xPy,, [H3a]
m 09 x®,, [ERS]
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m 19x1078 (k)7

[E Z MC (stat. uncert.)

Events in 675d
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ICEHAP
Current work - D-Egg @ (B

CHIBA UNIVERSITY
Chiba IceCube group, helping to develop a new

photosensor for IceCube Gen2

- o PMT
Characteristics
e Module/Readout ™™™
. L
Design

IceCube e .
e Physics | / :
Performace M‘“‘wm — oeepcor =
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. Investigating performance of Daya Bay
type magnetic shield for D-Egg
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ARA Slim Detector R&D

Simon Archambault

ASKARYAN RADIO ARRAY

CHIBA UNIVERSITY




Quick Background

* Previously worked on the VERITAS experiment

* Measuring whole-dish reflectivity of the
telescopes

* Looking for VHE emissions from the final evaporation of primordial
black holes

Summary Limits

* Whipple Limits

®  CYGNUS Limit

A Tibet Air Shower Array Limit
Previous VERITAS Limit
HESS Limits

o Milagro Limits

®  New VERITAS Limits

Rate-Density 99% CL Upper Limit (pc™ yr)




Current Work

ARA Station & Antenna Cluster

Trigger processor ;-
50-80 m To DAQ/power hub

"'?,'/ DAQ housing

Vpol
antenna

* Joined the ARA Experiment

. Future ARA: 49 Hpol
Stations
antenna
Future ARA 200 m
Cabling 1
Deployed ARA:
* ss:atiyons Calibration
antenna Lower
| antenna pair
! Downhole configuration

—_lceCube Antenna cluster

Skiway

neutrinos from GZK

process

~ AGN Core Neutrinos
Cosmogenic Neutrinos
IceCube Cosmic Neutrinos
Auger Limit

- lceCube Limit
ARA 5 Stations 3 years
ARA 5 Stations+PIRESO 3 years

Hpol
antenna

EF(E,) [GeV cm®s™sr)

Vpol
antenna




Current Work

* Currently developing new, slim antennas
* Loss of sensitivity
e Saves on cost, manpower and time
* Can drill more holes to compensate

¢ Gain measurement done at Chiba U

BB Aeff200m
B Aeff 100m

e Acff 50m

* More details in Poster Session!






Construction of new water module
for the WAGASCI experiment

Fuminao Hosomi, The University of Tokyo — WAGASCI collaboration

WAGASCI experiment T2K and SL‘JJ%%rI;KSch)gkayr;e
Aim to measure cross section ratio J-PARC T59
between H,0O/CH at J-PARC (WAGASCI)

Constructing new water module with

3D grid-like scintillators : Construction work at J-PARC
I 32 fibers ) . Qg

gm—'. «ﬁ’u‘?é bundled « Gluing fibers on scintillators

008 7 * Painting reflector on fiber

 Black painting on scintillator

* Light yield measurement

x +grid +y + grid + ...

[
i

Come to see my poster!

eutrino Frontier VWorkshop — Za— U/ 70OV 7 4 VRS 2016.11.28-30 @ L{UER DD < [TKHEE MERE EmAR ¥
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Rena Wakasa (Univ. of tsukuba)




Search for Neutrino Decay

@ Neutrino Decay

» Energy of photon from decay is formulated (
m3 mz -
E, = - L
2ms

If we measure the decay photon energy, the neutrino mass is
decided.

> Since neutrinos have a very long lifetime (>10?year), we
need a lot of neutrino sources.

::> {\pr
T,

W The Expected Decay Photon Energy
» E,=25meV (A=50um)




Development of cold amplifier

M We should be careful of thermal noise and load capacitance.

=)

M Requirement for cold amplifier

» Operation at low temperature

FD-SOI-CMOS PD-SOI-CMOS

A A

» Low power consumption

» Fast response speed

I’ll present the current R&D status of cold amplifier using.

X Please see slide by Yagi, if you want to know practical amplification
of signal by cold amplifier.






Development of High Spatial Resolution
Cold/ Ultra-cold Neutron Detector Using
Fine-grained Nuclear Emulsion

N. Naganawa (Nagoya Univ.)

Collaborators: S. Awano, M. Hino, M. Hirose, K. Hirota, H. Kawahara,
M. Kitaguchi, K. Mishima, T. Nagae, H. M. Shimizu, S. Tada, S. Tasaki,
A. Umemoto
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350 years Jater,

gravitation is still not understood.

1687 (1665?) I. Newton Universal law of gravitation

1915 E. Einstein General relativity

t (a very much simplified timeline)

Still one of the biggest dream.

With nuclear emulsion, we can add some information to
accumulated knowledge of gravitation.



Gravitation experiment with Ultra-Cold Neutron

Previous work
2002 V. V. Nesvizhevsky et al.

Ultra-Cold

Fig. 3. General scheme of the experiment.

V.V, Nesvizhevsky ef al. [ Nuclear Instruments and Methods in Physics Research A 440 (2000} 754-759

V(r) =G %(1+aGe-r/X)

With nuclear emulsion,

Z [um]

Z ()

=
[}
[=1%
=
=
[
']
u
1]

in=2, E,=2.5paV
'n=3, E,~3.3peV
n=4, E;=4.1paV

WP 2
Bcd't{:m mlrr{:r

\—dILUIdLCU pl UUdUIII y
Figure 1 Wavefunctions of the quantum states of neutrons in the potantial well formed by
the Earth's gravitational field and the horizontal mirror. The probability of finding neutrons
at height z comesponding to the mth quantum state, is proportional to the square of the
neutron wavefunction ¥ (2). The vertical axis z provides the length scale for this
phenomenon. &, is the energy of the nth quantum state.

Nesvizhevsky et al. Nature 415, 297 (2002)

A

resolution will be better by 172 orders » = 100 nm

Also useful for other neutron experiment using interference pattern of neutrons.



High resolution detection by emulsion coated 1°B,C layer

Detection principle : neutron absorption by 10B  ©=1.69x10%bam (v,=5m/s) 10g o
n+18 > o+ 7Li (ground state) + 2.79MeV (6%) n //m B
o + ’Li (1%t excitation state) + 2.31MeV (94%) 0\-_5-“’«\ e
1OB C
50 4™ - absorption eff. to 10m/s UCN : 46%
. nm >
(5' 0.4 mm) NiC 60 nm Fine-grained K 35nm AgBrﬂ? *
substrate C 30 . * crvstals < en.
~e /- nm Nuclear emulsion i Yy % Y
10 um . <
& soomﬁ ¥
Absorption
UCN N / po| nt Detect tracks of a or 7Li.
————=—— J
Decide position (X, Z) of
Q’o,)l. absorption points
Ors 'y
/l/b % ]
Resolution should be = 100 nm

9




. UCN exposure at J-PARC MLF BLO5 Nov. 2016
. Detection efficiency measurement

v . .
Microscopic view

T
An observed track
by human eyes

10 um )
- e o

d slit 11k
L.

g -
o0 0 0 0 0 0 0 0
Y. o0 2 13 2 0 1 0 &Det q b f ks | h vi
\ - e . | S etected number of tracks In each view.
e 0 a 11 3 2 3 0 0\“ (1cm)?
000 1 0 4 1 4 6 0 . o o .
0212102 Detection efficiency is ...
0 q 3 3 4 00 10
0 d 01 1 0 0 0 o 10
00 0 0 0 0 0 0 0



. UCN exposure at J-PARC MLF BLO5 Nov. 2016
Detection efficiency measurement

L 4 T : e e
Ry * Microscopic view

1

An observed track
by human eyes

10 um I
<>

g ;’z:iz::;’ & Detected number of tracks in each view.

0(2%11323030\“(1””)2

0 o I—0 4 1 4 6 n ° e .

.o 211000 Detection efficiency is ...

o ¢ 3 3 4 0 0 1 0 .

c.o000000  jn the poster 11 =
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INGRID beam measurement
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—G—MUM N

: + Horn250kAE
Event rate . '+ Horn205kA! L '
i i Horn-250KA TR
- Horizontal beam dii'ection i —— INGRI| :

Tatsuya Hayashino
Kyoto University

WAGASCI experlmenf

- Machining scintillator
- Checking scintillator quality

------------------------

Vertlcal beam dlrectlpn

*i

%ﬂﬁﬁfﬂmﬁﬁ&w

2KR n5 , T2K Runé
[ T2K Run1 T2KR n2 T2KR n3 T2K Run4 y2014| Oct.2014-

- Jan 2010-J 2010 N 2010M 2011 M 2012-J 2012| Ot2012M y2013 2014
1 .

- Anti-mode beam measurement
- Plan to update analysis method to reduce

systematic error

- Check the stability of event rate «+— POSTEr

vu CCOn cross section
measurement using
Proton Module

acks

. # of traCT<mb°'°'T
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Neutrino Frontier Workshop 2016, Ishikawa, Japan,
28- 30 Nov. 2016

J-PARC T59: The WAGASCI experiment,
Development of Electronics And
Data Acquisition System

Naruhiro CHIKUMA
Department of Physics, the University of Tokyo
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The WAGASCI electronics

Interface
&DIF

ASU

A\ mEEEXN
B
~ \_—_E\‘-_
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Power Supply

signal from
trigger system $ | chip power MPPC HV Digital .!‘:g_ﬂ{ﬂ
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Hub
...... [ dout dat :
] Ethernet | 4— - Interface 20| >4 ASUs lines -
clock Board - ECOLE
trigger¥| <09 |4 reqdout data (= POLYTECHNIQUE
Configuration UNIVERSITE PARIS-SACLAY
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Les deux infinis

up to 7 DIFs per GDCC

Configuration

clock / triggers HDMI
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NuPRISM
detector performance study

Neutrino frontier workshop 2016

Tomoyo Yoshida
Tokyo Institute of technology
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—.\
NuPRISM detector

» Proposed water Cherenkov detector in the J-PARC
neutrino beamline at 1~2m baseline.

« Detector optimization is ongoing using
full detector simulation and reconstruction.

W 0S

:
R

B H 4
T o

v, CCQE event v, CCQE event

11/29/2016 Neutrino frontier workshop 2016



Detector performance study

« PID performance for different PMT sizes are shown
In the poster

- The performance to be validated by full-scale prototype
detector on surface

1)
1)

l OSSO o 1:_ 3inch PMT
E: o —— S5inch PMT
AN o e + L
w -
.......................................................................................................................................... r —— 20inch PMT
3inch PMT C /
errormance : B
—— 8inch PMT N
___________________________________ PEITOTMANEE — s I e/m° cut
— 20inch PMT P
¥ performance
1 1 L I 1 L 1 l 1 1 1 I 1 1 1 I L 1 1 l -
200 400 o00 S00 o o200 @0 600 800 1000

Momentum of 1ring electron fit [MeV/c] Scalar sum of 2 rings’ momenta [MeV/c]

3

11/29/2016 Neutrino frontier workshop 2016






Sensitivity studies for a second
Hyper-K detector in Korea

Neutrino frontier workshop 2016

Lukas Berns
Tokyo Institute of Technology

16/11/29



T2HKK experiment

* Important oscillation paramters degenerate in
vacuum: mass-hierarchy, 0p, 0,

e To resolve use matter effect
— long baseline experiment

Sea or Japan
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T2HKK experiment

e T2K 2.5° off-axis beam is available in Korea
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T2HKK experiment

e T2K 2.5° off-axis beam is available in Korea

Longer baseline + larger density + 2" osc. max

— resolve mass-hierarchy
> |mproved Op Precision
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T2HKK experiment

month: arXiv:1611.06118 [hep-ex]

A T2HKK sensitivity study was proposed this

* |n the poster, an independent sensitivity study

for mass hierarchy, o,p, 0,5 octant is presented

Wrong mass hierarchy rejection significance (true = NH)
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Counts / 50 MeV
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Appearance normal mode
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New Design of BPM
for Intra-bunch tfeedback system
@]-PARC MR

Wataru Uno (Kyoto University)
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Disadvantage of exponential tapered coupler

transfe nction

w

; n (
a N 01w O
T[T T T T[T TT T TITT [ TTTT T

e Difficult to make accurately
->unbalance between pickups
->Background on the signal

« To solve the disadvantage
->trapezoid tapered coupler

« But larger fluctuation than exponential one
« Groove on wall of pipe
changing the depth of groove by beam direction

transfer function

—

©
O .
TITT 1T

0 200 400 600 800 1000 1200 1400 1600 1800 2000
frequency[MHz]

My poster is on the calculation of frequency response
of new design BPM






J-PARC 160 Experiment
study of electromuagnetic
component

Yosuke Suzuki(Nagoya Univ. B4)

Neutrino frontier Workshop, 28"-30th Nov. 2016



T60 experiment .

(Precise neutrino-nucleus interactions measurement with Emulsion at J-PARC)

Ar®
: : : , " T e
 Precise neutrino-nucleus interaction measurement is important Sl
to reduce the systematic uncertainty in future neutrino oscillation S <md,
experiments. "
« The emulsion technique can measure all the final state particles with low | 1 T RGPS G L
energy threshold for a variety of targets (H,O, Fe, C,...). A T

PR v,'.f g
SRR B ¥a . K

L‘ii ) i Neutrino interaction in emulsion ;
L 1- . B £ (microscope view)
b) o) » H
RO o ( By ; A v ¥

[Preliminary measurements RUNlFeaSibility study at J-PARC ]

.Aj ;:.
N J-PARC T60 experiment | ki

[( Detector RUN TDetector performance check ] . |

- . . . & s A 7o
Neutrino-nucleus interaction stud s ( i - A
( PhyS|cs RUN I J y s, Y A /f ’ 3 M.I.P tracks (forward)
v P ; i
- i p.4 3 Nuclear fragment tracks (forward) %
( Physics RUN II J Search for sterile neutrino : 5 .' uclgarfragment fracks. (backward
/ e | Ty R =y T 13 '\. ’)’
- : fr o CETA00 MM f S

Emulsion detector
Position resolution :sub-micron

Angle resolution :2mrad~



Shower event detection

More than 10 shower events are detected in
emulsion detector.

In the future, we will analyze v_e interactions
so it is important to understand these

detected shower events. | try to analyze the shower

They are probably cosmic ray event because event.
of these energy. . Origin

But they have a possibility to become v_e  Energy
interaction background. « Angle distribution

« Position distribution

| use many ways to
analyze them.

L *  Multiple Coulomb

e : & Scattering

i = «  Compare the simulation
* Shower development



Shower event detection

More than 10 shower events are detected in
emulsion detector.

In the future, we will analyze . e intero-

SO it is impqr’ron’r to underste hese
detected §~awer events. . J to analyze the shower
They are pr¢ Semi¢ {1ont

of these enel

But thev bhes-- —nergy

: “ngle distribution
—osition distribution
e many ways to
2 them.
*  wiawere Coulomb
Scattering
« Compare the simulation
Shower development
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Sensitivity of CP violation and mass order

by joint analysis of neutrino oscillation

on Hyper-Kamiokande Miao Jiang (Kyoto. U)

- Neutrino source __________________________________;_—;';7__"_5;'_"';_:?2_"”1._”?
| *Beam neutrinos: * Atmospheric neutrinos:

i *precise energy and direction *  high statistics

| : . e various beamline length

| fixed beamline .
e e sensitive to matter effects

\/Ax® Wrong Hierarchy Rej

I
' * notas precise as beamv
I

Beam v, Atmospheric v, Joint Analysis

e —————————————————— — — — — — — — — — —

Mass Hierarchy Sensitivity

?_ T || | | | | r| _b _|| ||||| T
~ 10years . 10l B
6~ 2 tank staging = - -
5F- 4 8 .
45— — B |
- ] 6 —
3 — y
- ] 4 ]
2 B B i
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Konosuke Tetsuno
Osaka University/CANDLES collaboration
CANDLES detector

CANDLES is a project to search for neutrinoless double beta
48 _ o PMT CaF2 crystal
decay of "~Ca with CaF2 scintillators.

Current energy resolution is 0~2% @ Q-value (4.27MeV)

4dm

Explore inverted hierarchy — normal hierarchy region,

Required two improvements

scintillator
v
» Pure water

MMuch better energy resolution
(to avoid 2v B B background events)

— Developing “CaF2 bolometer”

5meV : OV

vp3B:4.0%

Liquid // :
<

Relative Rate
=

M Realizing highly enriched *3Ca, and ton-scale detector ~ 10

— Developing “**Ca enrichment technique” 10

We are aiming to excellent energy resolution by
. . 4100 4150 4200 4250 4300 4350 4400 4450 4500
developing bolometer technique (0~0.3%). Energy(keV)
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Konosuke Tetsuno
Osaka University/CANDLES collaboration

Thermistor2

New BG candidate in CaF2 bolometer. (Scintillation signal)

Light detector
48Ca Qg 5: 4267keV /238U Qa: 4270 keV —
required particle ID — Scintillating bolometer \

Thermistorl >
(heat signal) 5
s cm
Scmtllkllatlon OVBB rgg' "
4.27 MeV T .
siT I::eanon[ CaF, Crystal
() Heat signal
Qo — Scintillation signal
( | ~ Heat

4.27 MeV
Simultaneous measurement of heat and scintillation enables to identify the

particle types (a /B particle ID)

Now we are developing a small bolometer with a few hundred grams of CaF>
crystals in the surface laboratory.

In my poster, the current status of development and future strategy will be
reported.
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Energy calibration by means of

(n,y) reaction for CANDLESIIL + project
Takaki Ohata Osaka Univ.
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Study on Nucleon-1°0O Reaction for the Precise Estimation of
Neutrino’s Neutral Current Interaction Cross Section

5 H 7R (Yosuke ASHIDA)
HAPR R BB A e bl
L)L — B oe =

(Kyoto University)




Neutral Current Quasielastic Interaction

NCQE

150% or 15N* @

de-excitation ]
@Super-K

At Super-K (and also future SK-Gd and Hyper-K), NCQE events with

160 of atmospheric neutrinos are one of the main background in ...

7,0
16()

* search (< my largest interest)

Proton Decay and GUT Monopole search
Light Dark Matter Search
Sterile Neutrino search

Precise Measurement is Very Important!!!



Secondary-y Problem

NCQE

150% or I5SN*

de-excitation
ﬁ > % ey

secondary-y\)
n or p @
de-excitation %

n orp 150% or 15N*

70
16()

secondary process

Secondary processes mainly by neutrons are the obstacle in NCQE estimation.



My Poster is on ...

* More detailed descriptions on NCQE interaction and secondary process
* The results from our first pilot experiment (E465) at RCNP

* Some plans and discussions for the future

g9 o 68 m
meﬁg‘

Please come to my site and let’s have discussions!!

g
2







Quickfire
84. [J-PARC T60 - Study of neutrino—nucleus interactions
with nuclear emulsion at J-PARC ]

Toho University
2016.5.30 @ J-PARC Hitoshi Oshima



J 'PARC T6O GXDerlment %10® A.A.Aguilar-Arevalo et al., Phys. Rev. D 81 (2010) 092005.
N ]]/28 S Ogawa BO] talk _}E —%— NOMAD data with total error

—t LSND data with total error
 There are large systematic error in neutrino
oscillation measurements. Our understanding 3
of neutrino interaction including nucleus ] 10 B (Gev)
effects are not sufficient at Sub-GeV to v_bmergy (Gev)- Hiwx
* . I A
Multi-GeV energy region.

..........

——  MiniBooNE data with total error

- RFG model with M =1.03 GeV, k=1.000
RFG model with .\-Ia':I.]-:'- GeV,xk=1.007
Free nucleon with .ﬁl\=l,|15 GeV

o (em?)
=1
F||||||||'|i||||||||||||||||||
re
*-If

Qo
Y

[TeB2 0N

‘_J Ls GA2.9*

- We T60 group are studying neutrino — nucleus fé ;JT)
: : : : | oy
interactions by using nuclear emulsion @ J-PARC. o
One of our purpose is precise measurement of
neutrino cross-section and is to get a precise data of
interactions at Sub-GeV to Multi-GeV energy region
to reduce the systematic error of neutrino oscillation

measurement.
Metal plate R — 546um

S e

&y

Lmulsion (ilm

281.6 um\

Mcta} p_latc

N

Lmulsion film | 5




Poster contents

1760 Detector Run - 60kg Iron target run - Swelling result

I ECE: finds ool layos thicknoss {monsused aflor swellg)

- Hardware treatment e ::
- preparation of nuclear emulsion [N '
- development, swelling

- Data taking ( Scanning ) Data taking IR
- dead pixel noise rejection _ bmutsion fim ki k) _

- adjustment of scanning parameter L E ‘!‘é

E S I

- status F lf

" penetrating (muon) track analysis | e

M ; Teieal T

(very preliminary) 25em .
dead pixel noise rejection Scanning parameter
Before R After - :r:w.-= i e e a2k

LI

JAAREEfLT LAy







Neutrinoless double beta decay search
using nuclear emulsion detector

Neutrino frontier workshop 2016
Dai Hamabe
Tokyo Institute of technology

16/11/29



Nuclear emulsion detector

@ Nuclear emulsion : Photographic film to observe the trajectory of charged particles

@ Use of emulsion technology for 0¥ 2 8 search

+ Emulsion layer + 82Se layer

¥+ Search for events with two electrons emitted from same vertex

+ Distinction between Signal and background
Use difference in total energy distribution of two electrons

Total energy distribution of two electrons
by Monte Calro Simulation

Nuclear emulsion Detector g © resolution 3% L
) & a5 resolution 7%
Q a5
Decay ] ° e
vertex : ° S 20 o0v2gp
° £ Signal
\ © Emulsion L Z s
LV mu S|?n ayer I i 2y 28
mm 7 . Background
e /
d : Source Layer S5
e trajectory ~1mm -
. L
2 - 8% 24 |2.‘6| ‘ |2.‘8‘ 3 3.2

Sum of two electron's Energy [MeV]



Backgrounds

Double beta decay 2v 2f3)
— Energy resolution : energy reconstruction using trajctries

Radioactive series ( 238 |, 235 | 232Th )
— Tracking and e/ & identification

In the poster, | estimate energy resolution and evaluate the sensitivity
to effective Majorana mass by Monte Carlo simulation

Double beta
decay
Radioactive
a series







Web applications of the online DAQ system
for the Double Chooz experiment

Michiru Kaneda

Tokyo Institute of Technology
On behalf of the Double Chooz Collaboration

29/Nov/2016
HEMBEMAE—a2—r) /20 T47DRE EEL IR S 2016 @ INE



Near detector FS8S
L~400m

] e =g -
. e L 5 iy - R\ &
. o . = -
= il P  — :
il . >
B

ReaCtOrS (
2x4.25GWth: ~10217,/s

 The reactor neutrino experiment at Chooz, France.
* The main purpose is to measure mixing angle 0.
 Detectors placed in the power plant, not a scientific laboratory.

— Normally no physicist is on site.
— A remote control system is important.



Web Based Application

* No special tools are needed, only browser.
« Easy to provide applications for smart phones/tablet.
« Based on Open Source Software.

RS 02
e “*  RunControl ProcessControl Monitor Gaibu [REIEPEETEN\EEAbSalIdN Shifter Page

X -,elcome)t»g DouEIe Chooz Run M»anagen4ent Pagé/ ‘

Go to RunControl » = K

/
b4

Go to ProcessControl »

Go to Monitor »

Go to Gaibu »
R A BRRr A H

i © 9 2 18:46

30 © 9 1 L 18:46

[ https://dcnode.in2p3.fr/D0 - [0 ¢ ) https://denode.in2p3.fr/Di | [1]

BT

LI

| A
%CManage# 7

8l RunControl
ProcessControl

Monitor

_;Welcometo DouBIe(
ThoozRun = & 7
Management Pag" 7%

Gaibu

Far Detector
Go to RunControl » ) Near Detector
Eoah STy ofl Shifter Page

Go to ProcessControl »  : " Goto ProcessControl »

Goto Monitor» =, ey SN, ~ Goto Monitor »

©)

Smart Phone View 8



WebSocket

* New generation protocol of full-duplex communication,
especially for web server/browser.

—Real-time communication.
—Small resources, faster communication.

» Most of recent browsers, including browsers for smart
phones, support it.

* Android * Chrome for
Browser  Android

s [ o
14

11 48 52 9 29 93 all 51 il

* *
IE Edge Firefox Chrome Safari Opera  iOS Safari Opera Mini

o

http://caniuse.com/#feat=websockets
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ProcessControl

BoUBE Chese RURNIERsRe:

RunControl  ProcessControl  Monitor  Gaibu [IZNAVNUSSSRRIVSVI R sifter Page

ProcessControl

Far Detector

© MonitorMode () Control Mode St e
-

Shifter:

Bulk Restart

Restart ALL Restart ONLINE Restart NuDAQ Restart OVDAQ

dcfar0.in2p3.fr Last update: 2016/11/24 11:13:53 dcfarL.in2p3.fr Last update: 2016/11/24 11:13:52
STARTALL STARTALL | STOPALL
CalibrationServer CPU: 0% MEM: 0.1% EBP-NuDAQ CPU: 566% MEM: 0.1%

Monitor

NuDAQ Online Monitor
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Time ROP-Listener Number

RunControl
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oAQstaus P—
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fnComment
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SEQPHYS2 16 DCPHYSRUN.D2 3600 P —
SEQ PHYS 2 17 DCPHYS RUN.D2 3600
SEQ PHYS 2 18 DCPHYS RUN.D2 3600

Gaibu (Messenger

o (T -

© RunControl ProcessConirol Moritor e

© [Mon 11252016 163714GMTH0900
(k)

Mailaddress updte

DCRunControlserver =63

VERBOSE LEVEL (Default: INFO)-

[Mon 125 2016 16:37:14 GMT0900 (ST INOTICE] Run Numbe
The run reached tothe end. DAQs are stopping the run.
RunSumrary will e avilabie soon ot forget o chec !

[Mon Jul 25 2016 16:36:30 GMT=0900 (ST INOTICE] Run Number
Therun reached o AQs are stopping the run.

RunSummary will be avalsbi soon,con'forge tocheck !
[Mon Jul 25 2016 16:35:46 GMT+0900 (KST)] INOTICE] Run Number: 12040
The run reached to the end. DAQs are stoppig therun.
RunSummary will be avalsbl soon,con'forge tocheck !

Popup settings

O Enable Popup new window)
© Enable B inthe window)
O Disable Popup.
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