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Exploring the neutrino mixing @

Oscillation parameters :
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Neutrinoless
double beta decay

Double beta decay

which emits anti-neutrinos
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Neutrino oscillations ("t~
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The Double Chooz experiment |Dﬂ?@”

Aim of the Double Chooz experiment:
— Measurement of 6,, through the observation of v_ — v_ transition according to the
oscillation probability :

Am3, L
4 E

Piosp. = 1 — sin’(2053) sinz( ) + 0(107%) forL/E<1

» Reactors: Pure Ue, low energy, high intensity (102 Ue/s), Cheap”
* Short baseline (~ Tkm) : no matter effect
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Unoscillated flux & spectrum
— Cancel flux and efficiency
uncertainties

Oscillated flux & spectrum
- 0, measurement
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2 reactors
2 x 4.25 GW,y,
E l{jhlﬁe I,I'III--S
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< L > 1050m
~ 407, /day (Gd)

s
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~ 3007, /day (Gd)
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2014
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Combined analysis
arXiv:1510.08937 (2015)
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JBLE _
Inverse B decay (IBD) |@
:Eﬂémm'prompt signal T Prompf Siqnal.'
Y P * et jonization and annihilation

T g « Energy proportional to E
S %
Ve :; B - Eprompt= Ev_En_0'8 MeV
T B 10-40 keV
| % delayed signal Delayed signai:
e ~ * yrays from neutron capture

—»onGd:8 MeV /1~ 30p
—onH:22MeV /1t~ 200p

mm) Clear twofold coincidence signature
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. + pt — et +n

prompt signal: scintillation + e* annihilation delayed signal; Y ray(s) From neutron capture
Eprompt = E(ve) - 0.8 MeV n-Gd Edelayed = 8.0 MeV AT = 30 s
or n-H  Edelayed = 2.2 MeV AT % 200 ps

Gamma catcher:

Buffer volume:
transparent mineral oil
with 390 x 10" PMTs assembly

Inner Veto:
liquid scintillator (LAB)
with 78 x PMTs 8"

Outer Veto:
plastic scintillator strips

liquid scintillator PXE (no Gd) <

— 398 PMTs

—— 78 PMTs

Data:

* ] Waveform:
— 128 * sizeof(double)

* IBD threshold : 1.8 MeV

* Shielding: Far — 150 mm of steel

Near —» 1 m of water
Timothée Brugiere February 9th - CCIN2P3 - Lyon
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Background D@

Accidental BG Correlated BG

Fast neutrons Stopping u Cosmogenics

@ A
2 Radioactivity f l Neutrons from cosmic u ‘
2 adioactivity rom materials, e Cosmic u entering from Electrons from °Li/®He
5 PMTs, surrounding rock he chi B + n decays.
< (208T]) protons (low energy). the chimney.
m .
- J
4 : ™
Neutrons from cosmic u Neutrorns from cosmic Neut " 3Li/5H
) spallation captured on Gd/H, Jpelaten c;llptured on Michel electrons. B +e;1 ;ceazas ::;n tu;ed zn
8 or v like prompt fake signal in Gd!H’. or Yll'ke prompt : G)’deP
case of H analysis. fake signal in case of H .
& analysis. )
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* Single event selection:

After-veto
Others

* |BD selection:

E_ ompt WiNdOW

Eyeiayeq WiNdoOw

Multiplicity cut (prompt)

Other vetos

Isolation (prompt-delayed)

ANN

n-Gd analysis n-H analysis

1 ms 1.25 ms
Light noise rejection

0.5 20 MeV 1 20 MeV

4 -10 MeV 1.3 3 MeV

200 pbefore — 600 pafter 800 pibefore — 900 piafter

OV, IV, FV, °Li likelihood

0.5<AT <150 ps 0.5 < AT _,<800 s

AR <1m AR <1.2m
p- p-d

d

ANN output > -0.23

— All analysis done @CCIN2P3 !

Timothée Brugiere
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Candidates Selection p@

-
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Neutrino Data |D@

* Gd analysis: 460.67 days with reactors / 7.24 days 2-reactors off

)

~ 100 . , . ,

Neutrino Candidates Rate (day

DC-lll (n-Gd) Preliminary
Average Rate: 37.1:0.3 day™”

=== == Expectedv rate

80 MC Average Rate: 37.5:0.0 day™

<— 2reactors ON (~ 60 %)

<@—— 1 reactor ON (~ 40 %)

* H analysis: 455.57 days with reactors / 7.15 days 2-reactors off

T T

160 I:’C-III (n-H) Preliminary !
Average Rate: 68.9-0.4 day™

Average Rate: 64.9-0.0 day/

140

120

100

Neutrino Rate (day")

80

60

40

20

T T T T I
== = o= === Expectedv rate

-] Measured candidates rate

Timothée Brugiere
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0 reactor ON

13



Reactor Rate Modulation RRM) | (T2~

* Gd+H combined analysis :
— Compare observed and expected IBD rate at different reactor powers
— Fit 8,, and total background rate

Ay
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T | T T T T
4 n-Gd data .
n-H data ¥
-------- Best-fit: sin’26,,=0.088 "

__ [ Jeo%cL

g
o

0
o
_._
|
Gd Background rate (day ™)

17

Observed rate (day”

I
o
i
|
day™
[ve]
[6)]

]
(o]
| T
»
|
u

."' .o“' 1 I '
) & 6.5 5% C.
-/ | , | , , , a4] [ea.3% C.L. \\H

| |
0 20 40 60 80 1 L 6.0 B o . KBestit ] o
Expected rate (day 0.00 0.05 0.10 0.15 0.20 ) 5 10
P (day?) sin22813 Ay

Unique 2-reactor

off data sinz 20 , = 0.088 = 0.033

No correlation assumed (minimal impact)
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Rate + Shape fit |W@”

° The rOTe Ond The Shope informOTion Were Used | | | I Izztzsn_:illlation+best-filbackgrounds
in the fit for 6,, measurement

sin®28,, = 0.090 at Am? = 0.00244 eV?
Accidentals
Lithium-9 + Helium-8

777777 Fastneutrons + stopping muons

10?

0.25 MeV

* The major improvements with respect to
previous analyses are:
- Finer binning (more statistics)
- Larger energy range (0.5 20 MeV)
— more precision on the background ! // /10//1/;1% 18 20
- Data driven background shape ——

DC-lIl (n-Gd)
Livetime: 467.90 days

Events

10}

arXiv:1406.7763 (hep-ex) arXiv:1510.08937 (hep-ex) 0.6 3

- Reactor off-off data included as a separate s "5 A
. T 14F n-H data
Tel'm N The X2 (lOW STOT - I’Cl'l'e Oﬂ|y) E 1.3; n-H rate+shape best-fit
o [ . ;
g 12 ;_ I:l n-H systematic uncertainty
Results: % 11 S I A
On Gd On H 2 oo R PR
+0.032 +0.030f = os}
sin® 2013 = 0.0907 054 |sin? 26015 = 0.1247 5 020 § oob 1 noom
% - HIH]]]]]]]]I” n-Gd systematic uncertainty
S
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Excess @ 5 MeV |Dﬂ?@”

* On Gd: excess ~ 30

(computation on-going for H) I SN Sy S
90 6000 :— :g 5 _— All candidates Q:c:aled
S i % n-Gd J I
* Given the results of RRM + the tests with '»5000 £ : |
e a0 Q B [ T !
addition artificial excess around 5 MeV: g I ol N om0 —]
— no impact seen on 8,, measurement w4000 h.Gd + n-H ST
. —— Region of excess ]
3000 | —
- —4}— Side-band data :
* The strong correlation of the excess with the 2000 |- —— Bestitinterpolation 4
reactor power (in both Gd and H): - n-Gd ]
— points indeed towards an unaccounted 1000 ]
component of the reactor flux 0:' L e, i
— disfavors the possibility of an unaccounted 3 4 S 6 7

Visible Energy (MeV)

kgroun mponent
bac grou dco pone (From Gd 2014 analysis, uses a simplified n-H selection)
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Future with Near+Far data D@

Far detector Double Chooz

hy
e c
TR » COMMISSIONING DATA
: oA
=
:E L 0
T~ - KL o’
% i = :i.: i A '-""r ""-“5- \ e 2
BE A %
m . .
£ N
LYo = 2 neutrino cat_ndldate
B i A >
- =
L
[+ I . wa,
I f;..né '.'-.- 'l-..;e‘.".h e
8 & - 'r."s, .-h.. il I ..: .
: -J'q.'-'-|'|-'.| G i 1 |'.|.|'.'|"|.'| oy T ey IO

accidentals Prompt raw charge (arbitrary unit)

N Neﬁr detector

* The near detector commissioning ended in December

0.07¢ ! ! ! ! ! ! ! .
x D] T uesem ey 2014 and the data taking has started
n 0.06 s e e DCHI] (153 only';: Far detector only
@Q E —— DC-lIl (n-Gd only): Near and far detectors
N 0.05 £ Rangs of potential n-Ga-based precision with near and far detectors |-~ . P . .
= N « The projected sensitivity shows an error on sin?28,, of
S 0.04—N .
s N — 0.015in 3 years
S 0.03] “‘“——..._____\_\\ BB bl et
o - =
o 0.02" \‘.\“"‘-— — o . : :
g = — Further analysis improvements will make possible a
& 0.01; reduction to the level of o ~ 0.01
00_ H1HH2HI|3HH4HHSHHGHH'}’HHS

Total years of data-taking since April 2011 ‘ New results Coming soon !

But also more data !
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Dynamic Data Reduction (DDR) |%5__€f

43HILI0 I30l 4 To0lddd

Dynamic Data Reduction:
Near Detector = More Data !  Online cuts:
— Muon flux higher @ Near - 75% of the LN events removed
(less overburden) - reduced data for ond after-ievent
— "Light Noise“@ Far — Threshod raised after a muon
(PMT radioactivity) - avoid ghost trigger, PMT ringing
2 Far only Near+Far
; = g0 M R _,e.iﬁ
% e f‘“-lﬁl Im‘nmmr o n\,\fl]r*(”'.‘umE J"I.r‘-"*"]] \l[""] ............................................. ]
. e 61N | il e llll_m\_._’,.-__'_l_fx_,(,i,,Wr
1 = il ENnmEen B h 1 ________________ VoA }l ______ B 1HIE |
1 T T N N 0 e 4 ) e ..
TH;{E\?;;?}LD P I gi . . _Iarl Feb Mar apr hjla:.' Jun Jul Aug Sep oct Mow Dec |Jan Feb Mar
[ Average bits in M Average bits out
; : Data transfert Chooz - CCIN2P3
10'10’ 10° 10° 10" 10° 102 X

10 1
At last-u (s)

— Bandwitch occupancy Near+Far lower than Far only !
Timothée Brugiere February 9th - CCIN2P3 - Lyon 18



dcfmysqlo.in2p3.fr:3306
master v5.5.40

I far
:3306 == lab

users

dcnear0.in2p3.fr:3306
master v5.5.40
dcnmysql.in2p3.fr:3306
alias
dcnearl.in2p3.fr:3306
slave v5.5.40 slave v5.5.40

ccmydchooz02.1in2p3. fr:3312 ccmydchooz01.in2p3.fr:3311
slave v5.6.13 slave v5.6.13
off .
lab ccmydchooz03.1n2p3.fr:3313
stand alone v5.6.13
S = ek magnet tape @ cc-in2p3
tivoli storage backup

users
- Write =g daily backup

hear
lab
users

dcfmysql.in2p3.
alias

Far

E dcfmysqll.in2p3.fr:3306
Lab

Timothée Brugiere February 9th - CCIN2P3 - Lyon
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DB monitor

I | ST LRNN. AT 1 F30E

Tyl EnDg3. )
Wi | &

Mave v3.5.40

pcaydchoaztz - iad compdchooril], LaZpd, frz
Alave ) wlfleal E' shave J wiftasl [P

, AKTpY. P
sthnd-alote / virtus

Eeshil, iadpd, frayale cedbly. dadp3, fr=300"
clwter node vi.6.10 ciwntur mode v5.8. 013

S— — L RapAET ThpR ) (0 IRDRD
— :::.1’- — ;.:l:—c:zm tivall storege bechuy

codbi2. in2pd. tr |

uunllmu-r::{ resd section 4.8 of the shifter masual J L rasd the 0B nm.u.LJ | see stalled asta flows |

Diagnostics (for experts): | sse current disgnostics JL see long temm diagnastics || see the server logy at Dhoog JL ser E0G J | see the service status of I |

Bedow bearn whet the sisbes maan

WARNING NO UPDATE

St it expeciaton |Deta Bow o
{dmectors iz sl

The =yse=m = =l At et Cares ch=tecion
ST, I Bs ust siow.  |campanes has
wery acapied ara (unespectsdly SSopped

| Cantact a-u;"'. uuu-m.au J

reduridat comprne [0 wiite dat o e | wevcr nas e

P el S0 . Tres i et g ' :

Flomse just dhisesve [Planse ask e shilt

e systemn mare le=ader b0 drop an emal L call export wia su-r.mJ_

Eecuermy Dse= il [0 Me detntases expet :

recovers or it { b et e et Ry = Sype aoount '
armybady. You can get b
mare irda try FEsing e R——
s siadied chia
mows" man.
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File fracking

Double Chooz Run Info Tracker Homepage

This page was last updated at Sat Feb 6 23:50:51 CET 2016
PHP version 5.3.8

Far Detector:

Run 212758

Run Summary

Shifter: losecco
Profile: DCPHYS_RUM_D2
Length: 3600 [s]

Run Config

RUN_DESCRIPTION=PHYSICS RUF-J:=:=F-Jeutrino Physics with DDR [NuDAQ CN with 256ns Window and OVDAQ ON)
DCNUDAQ_DDR_SCHEME=DDR_SCHEME_DYNREDUCTIONO DCNUDAQ_TRIGGER_EXTERMNAL=0N DCNUDAQ_TRIGGER_INTERNAL _ID=0N
DCNUDAQ_TRIGGER_INTERNAL Iv-' N DCNUDAQ_TRIGGER_FIXEDRATE=0MN DCNUDAQ_TRIGGER_FIXEDRATE FREO 1
DCOVDAQ_CONFIG_TABLE=online CHOOZ 45 DCOVDAQ_OFFLINE_THR=73 DCOVDAQ_OFFLINE_TRIGGER_TYPE=2 DCIDL|_ENABLE=0OFF

DCIVLI_ENABLE=0OFF DCNUDAQ_IVLIPMT_ENABLE=0FF DCEXTLI_ENABLE=0FF DCLASER470NM_ENABLE=0FF DCLASERS?SNM ENABLE=CFF
DCRADIO_ENABLE=0OFF DCRADIO_TAGGED_FENABLE=OFF

Comment
Phys D2

Enabled DAQ

[NuDAQ [MuDAQ[OV DAQ
1 1 [1

Start/EndILog Time

[Start Time [End Time [Logged Time
|2016—02—06 22:39:06 |20']6—02—06 23:39:.06 |2016—02—06 23:39:20

Hosted by IN2P3
Maintained by RWTH Aachen Double Chooz Group
This website is broken, ugly, wrong or hard to understand? ... Please contact the website maintainers.

Timothée Brugiere February 9th - CCIN2P3 - Lyon
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File production and access @CCIN2P3 |Dﬂl}@”

HPSS
XROOID Permanent
Output buffer IO OIEEL
for HPSS

QT
o]
Q
5
Q

Interactive session
@CCIN2P3

IRODS
,,,,,,,,,,,,,,,,, /% Input buffer

for HPSS

=

"""" » Command Grid Engine (GE)
—» File access/copy Job manager Workers
—» Only for Production Execute jobs

— local scratch space

Timothée Brugiere February 9th - CCIN2P3 - Lyon 22



DATA Production @CIN2P3 |("cc7

Timothée Brugiere

"Normal CT

BIN to ROOT data — Dogsifier

DATA Production —» CT

DATA Selection and Reduction — LT
— Analysis by analyzers

IRODS — HPSS = XROOTD

@CCIN2P3

/ \ Final dead channel map (Manual)

Bin data
@OV-DAQ

Bin data
@Nu-DAQ

CT w/
cali. const

CTw/o
cali. const
Automated Manual

g CT-ed data

for Physics Llidat

g _ I-ed data
for ID/IVLI

‘Fast CT

Bin data
@Nu-DAQ

Automated processing

R

-
Dogsifier RAW data

Temporary
cali. const.

- — 1-ed data LT data

for ID/IVLI

— DATA + MC to be produced !

February 9th - CCIN2P3 - Lyon
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Lyon Batch Resource

The table below shows the total Lyon batch (GridEngine) resource availability and the current usage.
The available number is shown in the denominator while currently occupied is shown on the numerator.

Jul. - Sept.
2015
93%

[ [{ROOTD Tokens [IRODS Tokens [HPSS Tokens [SPS Tokens |# Workers |CT Tokens |ROVER Tokens
[Currently Used (Count) 4@1100 7§/1025 /200 109/1100 | |
|[Currently Used (Fraction) |3.64 % 5.83 % 0% 9.73 % 0%
[Currently Queued (Count) [0/1100 fL/1025 [1/200 [2/1100 [2/1100  Jo/400 {o/200
[Currently Queued (Fraction) |0 % j0.0976 % [0.5 % [0.182% Jo.182% 0% [0 %

User: |

Name: (N

L] - -

Status: |status | 2 | Eff t d b ff .

o orT done on Job efciency:

Limit Entries:: [3000

Submit | | Resat

LOG_TIME [Job ID [Name Owner [Project Class & Worker Resource [CPU Time |Status

ggifz—();;os 23742326 [DOGSIFIER_Run5221515 dcprod |P_dchooz_prod [huge@ccwsge0764.in2p3.0r irods sps [0:00:00:25|r

2016-02-06 sps irods

|23:4_2:59 |23'?42035 |CT_CRON_SHORTLY_].602062345 dcprod |P_dch002_pr0d hpss | |qw

2016-02-06 . .00:31 -

|23:42:59 |23?41 839 |DOGSIEIER_RUI10211?BO |dcpmd |P_c1chooz_prod |huge@ccwsge[)?60.m2p3.fr |1.mds sps |O.DD.31.42 |r

2016-02-06 . .

|23|4_2.59 |23741 832 |DOGSIFIER_RUI10211779 dcprod |P_dchooz_pr0d huge@ccwsge0890.in2p3.1r |1.mds sps [0:00:17:21r

2016-02-06 .

|23.42.59 |23?40598 |DOGSIEIER_RUI10211??8 |dcpmd |P_c1chooz_prod |huge@ccwsge[)?55.m2p3.fr |1.mds sps |O:01:3?:57|r

2016-02-06 . .

|23|4_2.59 |23740595 |DOGSIFIER_RUI10211777 dcprod |P_dchooz_pr0d huge@ccwsgel136.in2p3.1r |1.mds sps [0:01:50:25|r

Egifg?,;oa |23?39959 |CT_CRON_DAILY_1602062306 |dcpmd |P_c1chooz_prod |medjum@ccwsgem 95.m2p3.fr|m)ds sps |O:DO:18:lO|r

2016-02-06 . otd

23:42:50 23733130 |[DCND_MC_runAfterPy Smonths Run0000001_Seq001 |dnavas |P_dchooz long@ccwsgel160.in2p3.0r sps 0:15:57:13|r

2016-02-06 . .

23:42:50 23732831 [DOGSIFIER_Run0211778 dcprod |P_dchooz prod [huge@ccwsge0357.in2p3.4r irods sps [0:21:14:47[r

2016-02-06 . .

23:42:50 23732255 |[DOGSIFIER._Run0211775 dcprod |P_dchooz_prod [huge@ccwsge0364.in2p3.fr irods sps [0:22:20:30|r

2016-02-08 ) O/

53:.47.50 [25732250 |DOGSIFIER Run0211774 dcprod |P_dchooz_prod [huge@ccwsge0189.in2p3.0r irods sps [0:21:13:59(r (o]

2016-02-06 . .

23:42:50 23732245 |DOGSIFIER_Run5221514 dcprod |P_dchooz_prod [huge@ccwsge0759.in2p3.fr irods sps [1:02:07:55|r J M

2016-02-08 23732243 |DOGSIFIER_R i :23:03: On ' Or'

23:42.50 . Runs221513 dcprod |P_dchooz_prod [huge@ccwsge0152.in2p3.0r irods sps [0:23:03:24(r

2016-02-06 .

|23: PEN |23732 219|]OB_NeutIt>nSh.oot\ﬁnce_7.18 fischerv[P_dchooz |long@ccwsgeoasg.m2p3.fr sps |1:D4:52:36 r 20 'l 5

2016-02-06 .00:00:

|23:42:59 |23?32 218 |]OB_NeutmnShDot\’ince_?.1? |ﬁscherv |P_c1chooz |10ng@ccwsge[)167.m2p3.fr |sps |O.DD.O0.00 |r

2016-02-06 .

|23|4_2.59 |23732 217 |]OB_NeutmnSh.oot\ﬁnce_7.18 fischerv |P_dchooz |10ng@ccwsge[)281.m2p3.fr sps |1:00:37:09 r

Timothée Brugiere
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Lyon Buffer Disk

Buffer Disk Usage |

Lyon SPS Disk Usage and IRODS Write Rate
[ File Write Rate on iRODS |

— 100 = =
£ E T E
3 M= g 10° =
> - S F TV !
WE S 2 .l Ll | JMJ].MMWMJ,}' TR,
ME - &
&0 :— § 10’ = ‘
®E- 2 E
a0 _ e E
: . 3P Dk Unage
i 10—
0= c
f —— CRIUH sk Usage 1
10
P = Tl H S [T E S RIS B SR B ) I R S R I R R R I B
04-30 011 2-01 bz-02 0203 02-04 0205 02-06 01-30 r1-34 0z-01 02-02 0203 0204 02-05 02406
01:00 a1;00 01:00 0100 01:00 01:00 a1;00 0100 o100 01:00 a1;00 01:00 01;00 o100 o1:00 0100
[LOG TIME |Crux Disk Usage|Sps Disk Usage
[2016-02-06 23:42:58(74.7 % [83.84 %

Production Statistics Summary

CPU consumption:

From left: Total DACQ runs, CT-ed runs, and subset of CT-ed runs recommended for analysis.

[ |ALL Runs |[CT-ed Runs

|GOOD CT-ed Runs

|# Runs 181341 [61231

[Run Length [day][2593.4143518510[1013.2789351852 |

Total disk space usage history on iRODS disk server.
Mote that the disk is purged once the available quota is
The numbers shown is total file size written in the past.

filled.

[ [Total Nu-DOGSifier Filesize [Total CT Filesize [Total ROVER Filesize

[Space Used [TE][|773.332 [116.105

[8.08054

Timothée Brugiere

February 9th - CCIN2P3 - Lyon

— ~2 000 000 HS06.h / month
— increasing

TODAY for CT:
— 2 months of data / day
— ~ 20 1B / day on IRODS
— up to 200 000 HSO6.h / day
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L.E

Disk and CPU usage

Détail du temps de résidence normalisé du groupe dchooz
de janvier a décembre 2015
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DC@CCIN2P3 - Requests for 2016 | (1> £~

CURRENT 1* trimester 2" trimester 3" trimester 4" trimester
CPU (HS06.h) 9 000 000 7 000 000 7 000 000 9 000 000 9 000 000
AFS 60 GB Saturated - extensive use by all dchooz developpers
THRONG_DIR
SPS 88 1B +60 TB on /sps/dchooz, +20 TB on /sps/dchooz/crux
IRODS 150 TB +100 TB = ~ 5 days of DATA production
HPSS 1657 TB* +220 TB +220 TB +220 TB +220 TB
XROOTD 562 TB* +170 TB +170 TB +170 TB +170 TB

* not a limit, used space

* 2017 - Requests ~
* End of 2017 / early 2018 —» End of the data taking, no additional request expected

Timothée Brugiere February 9th - CCIN2P3 - Lyon 27
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UBLE _
Some other comments |D@

* EDF reactor data —» confidential, access granted to only few DC users
(power vs. time, fuel compaosition)

Turn over — regular checks of logins / corresponding storage space

Data cleaning — old / non used data files (not BIN)

Backup for BIN files - @TUM (Munich, Germany), dedicated Irods account

Data file transfer to Japan — dedicated Irods account

Timothée Brugiere February 9th - CCIN2P3 - Lyon 28



DC progress |@

* May 2008 to October 2010 — Far detector construction

* December 2010
* April 2011

* April 2011

* July 2011

* December 2011
« 2012

* 2013

- 2014

* December 2014

* 2015

2015

* End 2015

* 2016

* End of 2017 /early 2018

— Far detector filling completed

— Far defector commissioned, start dafta taking !
— Near lab construction started

— Outer veto commissioned (more datq)

— 1*" results

— First indication of non-zero 6,

— First n-H analysis

— RRM fit

— Near detector commissioned

— new N-Gd / n-H / combined RRM analysis

— resources @CCIN2P3 x 4 | (effort on code stability)
— Data are 6 times faster to produce (vs. early 2015)

— First Near + Far analysis !
— end of data taking

Timothée Brugiere February 9th - CCIN2P3 - Lyon 29



Timothée Brugiere

Remerciements de la part
de Double Chooz |
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