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Vi, Vo, V3, V, !

propagation (mass states)
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— = — ‘No oscillation
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T Experiments
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Phys.Rev. D83 (2011) 073006

With oscillations (3 active v’s + 1 sterile v)
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STEREO detector

sin(20)=0.14, Am?=2.4 eV/?

I 1 1 1

———
Furthest cell
Closest cell

= Compare 6 target cells to measure oscillation-driven
distortions in the E;_spectrum.
Mitigate sensitivity to predicted spectrum.

0.95-

0.90 .

20 cm thick acrylic buffers
for homogeneous detector
response. PMT coupling via
oil bath.

observed/expected events

0.85- -

visible energy (MeV)

" No oscillation
" Furthest cell
Closest cell

2 mm acrylic

plates e — ' The STEREO experiment,
Refiectve (arXiv:1804.09052).

' 1~ vm2000 foils

Liquid Scintillator

Nylon net

Spectra (arbitrary normalization)

7 ¢=100um Target: 6 identical cells Gamma catcher (unloaded):
- Gd-loaded (0.2% in mass) - Vetos ext. background L D
- 3 > 1 2 3 4 5 6 1
-Vi:=2.2x0.9x0.9 m - Captures escaping y’s visible energy (MeV)

Pablo DEL AMO SANCHEZ,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc 4
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Q@ -
LL Site

Compact core

 58.3 MW_thermal * 3-4 cycles/year each of 50 days
* @40 cm x 80 cm e 10" s purev, flux

* Highly enriched: 93% 23°U

Reactor
pool

/ c
[}
©
E
=
Ke]
™
Q
>
o
STEREO & ||
N
©re
\/b@/?
Pablo DEL AMO SANCHEZ,
ESCAPE 2018 01/06/18

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc

Challenging mitigation of
the background generated
by:

- Neighboring experiments.
- Cosmic-rays.



&
UdlilReactor sources of background

= Extraction of neutron beams for neighboring experiments.
= Extensive campaigns of characterization of n and y sources before shielding design.

Heavy passive shielding added on front and side walls

E " [—upward ¥ | ==L
- 41 y ==
§, - A — downward o L (I
o E K 3
5 F "H(n,» 3
£ Ehhw|/ 1 07 o :
510" { R E|
87 E % Bl 4 *Fe(n,7) 3
i i Nud i
-3 _ 1 |
e “Fe(ny) g
PUSPYF SO WU S PN P -
107
0 200 00  s000 8000 10000

Energy [keV]

<
<AT_]
N 0

.,/’

* High Ey’s from n-capture on metals,
41Ar in and 10 in primary water

circuit hovaste
. . spectrometer
e Stray magnetic fields from IN20 ,
? ¢ I Heavy concrete
magnets. %\ Lo

Il Polyethylene

Boron-loaded rubber

Water channel
footprint
ESCAPE 2018  01/06/18 Pablo DEL AMO SANCHEZ,
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(A
LL Site

Compact core

 58.3 MW_thermal * 3-4 cycles/year each of 50 days
* @40 cm x 80 cm e 10" s purev, flux
* Highly enriched: 93% 23°U

Reactor
pool

Challenging mitigation of
the background generated

.| — Correlated

—— Accidental

P :
A —

1~300 v/day["™"

overburden

OFF

©,
X indued by e i O
ﬁ\.n"' . . .

%f‘[\
P | . l

I — 1 | 1 H
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Neutrino selection

Selection cuts

Background rejection (cosmic rays)

IBD
® Eprompe = 1.625-7.125 MeV
® Egeiayeq = 4.5-10 MeV

* At=0.25-70 us

Stopping Muon

* Charge asymmetry per

e At > 100 ps
cell: Q,,,/Q,; < 0.50 last-p H
* Isolated prompt-delayed
Topology cuts: pair
* E_ompt IN y-Catcher < 1.1 MeV L L LU
*  E,rompt IN Neighboring cell < 0.8 MeV
Edelayed in target > 1 MeV pr;n':;pi;:gg;;;ed
y Dprompt-delayed <60cm e =S o= il
Pablo DEL AMO SANCHEZ, prompt delayed .
ESCAPE 2018 01/06/18 LAPP _IN2P3 - CNRS/ U. Savoie Mont

Rlanc



Timeline

2013 .. 2016 2017 2018 2019 2020
r ?:D g C I(\ 0(5 X | 0(‘) 0.\ \f I. 1
=00" eY' o™ o™ I oo
_:§$ |0 I\ i N 0 'I W N\i | E
Install 13 | : ! Reactor maintenance ! ! | I £
e | o [ : :T
T | | i : | ! -
\CON-H OFF-4 | ONAI 4 TeRcomaintenance b oe LON-Il 1ON-V oNVIl 1 B
Data taking — Phase | Data taking — Phase ||

e Data taking started in Nov 2016

* Registered 66 days reactor ON + 28 react OFF before reactor shutdown for
maintenance (Phase I)

* Back to data-taking in Oct 2017 - plenty of reactor OFF data to study
cosmic-induced backgrounds

Pablo DEL AMO SANCHEZ,

ESCAPE 2018  01/06/18 LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc



TR

Need to calibrate every (small) active volume independently

STEREO calib systems

3 different ways to expose
active volumes to
radioactive sources:

* internal calib tubes
(Target only, 5 cells)

e outside steel vessel,
around GC

* outside steel vessel,
below central axis

Source 8Ge | 124Sb | 37Cs | **Mn | Zn | 9“Co | **Na AmBe
y-ray energies 0.511 [ 0.603 | 0.662 | 0.835 | 1.11 | 1.17 | 1.37 2.22 (H(n,y))
(MeV) 0.511 | 1.69 - - - 1.33 | 2.75 4.43
Initial Activity (kBq) || 90 2.4 37 90 | 33 | 50 | 59 | 250-10°**Am)

Pablo DEL AMO SANCHEZ,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc 10
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ST

Need to calibrate every (small) active volume independently

STEREO calib systems

3 different ways to expose
active volumes to
radioactive sources:

* internal calib tubes
(Target only, 5 cells)

Vertical
motion

* outside steel vessel,
around GC

outside steel vessel,
below central axis

Source 8Ge | 124Sb | 137Cs | >*Mn | ©Zn | Co | **Na AmBe
y-ray energies 0.511 | 0.603 | 0.662 | 0.835 | 1.11 | 1.17 | 1.37 2.22 (H(n,y))
(MeV) 0.511 | 1.69 - - : 1.33 | 2.75 4.43
Initial Activity (kBq) || 90 2.4 37 90 | 33 | 50 | 5.9 | 250-10°(**'Am)

Pablo DEL AMO SANCHEZ,
LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc
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STEREO calib systems

* 465nm wavelength LED coupled to 3 optic fibers/cell ending in diffusive teflon balls
* Monitoring of light attenuation, collection; PMT gain calibration; electronics non-
linearities

) N | Module |
Veto muon : 12 optical fibers + diffusers
Bundle of 19 fibers a
|
%b LED board (x1)

&

« LED box Id

« LED Timing

« LED Pattern
« LED ampl.

AN

LED boxes (x5)

In each box :

+« 6LED (5blue + 1 UV)
« 6 LED drivers

+ 1 Temperature sensor

CCAPE0LE O1/0E 18 Pablo DEL AMO SANCHEZ,
ESCAPE /06/ LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc



Number of events [a.u.]

T T T Z7nd 230.2/181

............................................................................. g 09%(%;3 :001228 ° Single PhotoEIectron gain Calibration
| e 1468 £0.10 several times a day

T et fes QPE 4012 +22

: : S 126.3 + 2.1

® 0.08353 + 0.00465

. i eesescssencnccncncanesbanens o 0006967 :0000651 TG62

f E | %2 / ndf 1823 /1243
¢ ] Prob 9.103e-25

pO 429 = 0.2196

1TRT |_||'." p1 _1.855e-06 + 2.088e-07
TR

|.‘ < i A | EH ol 5.359¢ 14
. . 3.885¢ -21

0 500 1000 1500 2000
PMT Charge [ADC]

e Gaininterpolated to smooth out
fluctuations
 Target & GC PMTs ~ 1% variation

01/01 15/01 29/01 12/02 26/02 12/03 26/03 09/04 23/04
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Electronics non-linearities

Combinaisons
e —__

B ov T Lo oo * Switch LEDs on simultaneously and
e i compare with LEDs one at a time
D 5 5 5 51 I i Target PMTs non-linearity well
Lo i io& o i ique ¢ Targe s non-linearity we
LED 2—%— PHA BEL T y
. below 1%
LED 3—3—
o 6000,
'E I Références — 3
o _ M C1—]Combinaisons a une 2 n ! ! ! ! ! ! e
€ 50001] h S - : : : : : : ]
o | seule LED allumee P R S —_— . — T =
c i = - P
o, PMT g p | TereetPMIs T
w i Combinaisons £ 1E : ’ : ’ ’ :
8 3000:__ a plUSieUFS LED Cé) N
S Cs Cyps | |9 acqu;5|t|on e — . . . =
1000 [ - h
H . 2 |l - NA NS A R —— o N\ —
: J — Ordinateur : 4MeV 16 !\/IeVE ]
"o oos oo dan oy _ 000 dn 3 000 a0 00 1000 1208 1208

Charge Q™¢s
ge Charge [PE]
Pablo DEL AMO SANCHEZ, 14
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Relative deviation [%)]

Light collection in MC

* Inhomogeneous light collection within a cell

* Little chance of correcting for it (reflection scrambles photon trajectories,
localisation within a cell impossible)

* But: model accurately height dependence in MC to match rad sources data
(attenuation length, wall reflectivity, refractive indices)

: I T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T * |: )E‘ :I I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T l |:
. i i i i - py - : : : 4o
4 _ B DATA [ .................. .................. .................. ‘_ S 4 _ .......... Cell5 | .................. .................. ................... _
| 1 & ]
[ |awmc . 1 g . I T R
H H H H H DATA : : : H
2 — - SRR e Y R S —] q>) 2 =i ‘ e s ]
[ ] O [ ]
[ ] o [ s+ MC i
0 _ ..................................... .......................... [ CTITI IR TR NIRRT NN B —] E O I ‘ - —
- © i
» : ] o) : _

_2 _ .................. - ................. 444444444444444444 ....... Phase-l ..... 4444444444444444444 _ ) :_

B : i : : : f f f
1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I L L L L I 1] -l I Ll Ll I L Ll I Ll L I L Ll I Ll 1 I Ll Ll I | I 1]
100 200 300 400 500 600 700 800 100 200 300 400 500 600 700 800
Height of the source [mm] Height of the source [mm)]

Pablo DEL AMO SANCHEZ,
LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc
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TEo el

“Bumpy” first physics run from a light-collection point of view:

Phase-| Phase-Il

Light Crosstalk between cells

— 20 — 20
2 | — cCell2->Cell3 2 | — cel2->Cell3
—" 18| —— Cell6->GCRear —" 18| — Cell6->GCRear
Cell3->GCD19 Cell3->GCD19
16 — Cell5->Cell6 16 — Cell5->Cell6
141 141
121 121~
101 10
8- 8-
6  : | —
B i :
4 J 4
of # - 2~
ob T e N N N N U B
25/11 25/12 24/01 23/02 21/10  20/11  20/12  19/01  18/02
Date Date

Pablo DEL AMO SANCHEZ,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc 16
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“Bumpy” first physics run from a light-collection point of view:

Phase-| Phase-ll

Light Crosstalk between cells

— 20 20
2, | — Cell2->Cell3
—"1g|—— Cell6->GCRear
Cell3->GCD19
L] p— Cell5->Celle
141
121
10f
8-
6
B ]
-/ |t
2 7 et
0 C 1 | | R
25/11 25/12 19/01  18/02
Date Date

Pablo DEL AMO SANCHEZ,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc Y
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Crosstalk — Rad sources

Precisely track light crosstalk with frequent internal, low energy source (°**Mn) calibs

3500

3000

2500

2000

1500

1000 L+

500

| Gc Front i

7% Indf 14.94/9

— Mn-54 @ 10 cm

. Mn-54 @ 45 cm

e Mn-54 @ 80 cm

50 100 150 200 250 300 350 400 450 500

ESCAPE 2018 01/06/18

Const 3353 =« 26.0
Mean 2955 + 03
Sigma 325 « 0.7

I

%% I ndf 19.11/9
Const 3961 + 28.3
Mean 302.1 + 0.3
| Sigma  28.21 + 0.46

¥? I ndf 20.7/9
Const 2852 + 23.7
Mean 3029 + 0.5
Sigma 35.79 - 1.03

Cell Qtot (pe)

oe

(e

(e}

oo

ob 01 02 03 04

e R
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L LR AL
o o
D i ooemQ
Dvertow °
—hegrw
¥ inat Xnuin
Coom O Loi0N « OLCI8
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Sgral L3018 « 000

s 0t 07 OB 09

oce

oce

o4

o

o o -
Eniies REL
g I8
v L
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Overtow ]
mNora

]
e 341/8
Corsl DALY 4 22008
Mean CO84TY » 200080
v

Pablo DEL AMO SANCHEZ,
LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc

Avoid energy
deposition in
nearby
volumes: select
only events in
right-hand tail

Height
dependence of
crosstalk
observed

18



* Independent method: look at correlation of charges in different cells in single
triggers (mostly cosmics)

Crosstalk — Cosmics

* “Online” measurement
* In good agreement with source results

Cell6
N Il 3 v Il P o .
pe Cells Cell3 Vs Ce Ce_m = 16 Cosmics
140{)0__ Entries 10568 08 B Mn54 Bottom
i e N Mn54 Middle
12000 SwDevs 1485 S r Mn54 Top
: Sid Dew y 348 OO :
10000 12—-
8000 B
- 107
6000 -
_ Co 8-
4000 T e -
- et T 6.4% slope I
2000} T T =
ol ' -
1 TR TP AT O R IR o A T A SR A B A A B 41—
0 2000 4000 6000 8000 10000 12000 14000 -
C | | 1 \ 1 | | | 1 | \ 1 | 1

ESCAPE 2018 01/06/18

|
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1 |
/11 01/12 15/12 29/12 12/01 26/01 09/02 23/02
time

"'dUIU ULCL AIVIU DANLUTILCL,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc
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Q%
Eﬂﬂﬁﬁﬁ Crosstalk-correcting E reco

Qi=) E" xCjxLj

Correct for cross-talk in energy reco algorithm - greatly simplifies Data/MC
comparison

Light crosstalk

dep q -1 =
=) Ef"M; M|
; :

J Calib coeffs

— 400 — e
% B Cell 3

e e S Rt
g E n C:HS
|.|J 360 e ] O GC Back
o Fo |
b - | |
1 | R —
O s | |
1111 S S —
S 280f | 3
@) : | |
© D60 s
O SORSETIE PR R R R
§ 240 e T
__§ 290 :_=,, LI LN T L B R I LN T
© - : : ]
O 200 1 1 1 1 | 1 1 1 1 | 1 1

07.10.17 13.12.17 17.02.18 24.04.18

Time line phase 2

rec
Q() El
rec
E2

Q9 E ;"ec

27,

Maximum
response

No signal

Pablo DEL AMO SANCHEZ,

I2P3 - CNRS/ U. Savoie Mont Blanc 20
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E\W%iiﬁ Calibration coeffs tuning

Counts [a.u.]

Energy scale anchor 0.835 MeV (**Mn)

Iteratively tune C; and L; so that energies
reco’ed in Data and MC match

9.4% energy resolution at 0.835 MeV
0.2% systematics from true E deposit

1% cell-to-cell uncorrelated systematcs

—
I

— MC

0.8

0.6

0.4

0.2

Il I Il I Il
08 0.9 1

ESCAPE 2018 01/06/18

1.2

1.1
Reconstructed Energy [MeV]

Pablo DEL AM(
LAPP - IN2P3 - CNRS/ U. savuie viuiil biaiic

Deviation to MC [%)]

Deviation to MC [%]

2.0 = T T T 1 T ]
15 E_ —e— Cell 1 _E
Cell 3 .
1.0 - —e— Cell 5 B
0.5 - : =
- ¢ ]
0.5 e - E
—1.0 [— | - —
‘Data/MC whole detector comp.3
-1.5 S s —
-for >*Mn calib runs after tuning

- .91/20/17 12/20/17 01/19/18 02/18/18 03/20/18
Date [MM/DD/YY]
4:‘*!**”z”**z””z*”*z”*w”:
) SR B .| Cell response |-
2 -~ """""" e — | — Target average é
1 e e e =
E o ]
0F -
: i " E
1 [ —— . S =
-2 -Data/MC cell by cell comparison]
-3~ -using cosmic-induced n-H -
_4 :l 1 I 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 1 :

1 2 3 4 5 6

Cell
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E scale time stability

—
T

o
0"

Counts [a.u.]

o
o))

' * {|H

4

5

Reconstructed Energy [MeV]

ESCAPE 2018 01/06/18

Relative Deviation [%]

w

\S)

—

o

B

Use n captures from cosmic spallation to monitor energy scale time stability
0.35% variation in Phase |

| | —= n-Gd peak
——Nn-H peak

L L L L I L B BB
—l— ——
—-—
.—.z-—‘
-
-
—

1/25/16  12/25/16  01/24/17  02/23/1 7

Date [MM/DD/YY]

Pablo DEL AMO SANCHEZ,
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Quenching

—
Y
N

Precisely determined LS
non-lineariy (1% level)

1.1

1.08 |

.......................................................................................................................................

1.06 |-

1.04 |-
B|rks Iaw = — S dx

.....................................................................................................

+ CerenkO\_Z dx 1+ KBuks

--------- B s S
--------- R T P— ]

1.02

1

|III|III|III| I | I |III III|III [T
——

C
=
<t
Te)
o
L
©
o)
N
©
£
S
o
c
>
o
S
3]
c
L
S~
O
o
S
©
<
O

0.98

0.99 [y S B L S e ot ~— agreement after kg tuning
0.98 [ — s S W— i i

Ll I e e T L e
) +{ ------ e | -------- R l ---------- - Very good Data/MC

Data/MC

Source 8Ge | 124Sb | 137Cs | *Mn | ©Zn | 9Co | *Na AmBe

y-ray energies 0.511 [ 0.603 | 0.662 | 0.835 | 1.11 | 1.17 | 1.37 2.22 (H(n,y))
(MeV) 0.511 | 1.69 - - - 1.33 | 2.75 4.43

Initial Activity (kBq) || 90 2.4 37 90 | 33 | 50 | 59 | 250-10° **'Am)

Pablo DEL AMO SANCHEZ,

ESCAPE 2018  01/06/18 LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc
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Quenching tuning in MC

* Fit to Data/MC ratio for source peak means for different MC kB values yields

C
o
©
©

o
©
o

Peak ratio Data/M
o o
© ©
(@) ~

o
©
o1

0.94

0.93

ll|ll!l|!lll|lllll

et

-illllillll

kref

0.096 + 0.007
mm/MeV

kB =
kB =
kB =
kB =
kB =
kB =

0.125 mm/MeV
0.120 mm/MeV
0.115 mm/MeV
0.110 mm/MeV
0.105 mm/MeV
0.100 mm/MeV

kB = 0.095 mm/MeV

kB = 0.090 mm/MeV
kB = 0.085 mm/MeV
kB = 0.080 mm/MeV
kB = 0.075 mm/MeV

05 1.0 1.5 20 25 3.0 3.5 4.0 45

ESCAPE 2018 01/06/18

Deposited energy [MeV]

Relative Distortion of e+ spectrum

0.04

0.02

-0.02

-0.04

Ratio of reco’ed positron
energies generated using kg * 1o

i O 3% systematlcs

"2 3 4 5 6 7

Reconstructed positron energy (MeV)

Pablo DEL AMO SANCHEZ,
LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc
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Neutron capture efficiency

* Thoroughly studied with AmBe internal calibrations

AmBe neutron capture energy spectra

H 3. H H > ' ' !
- capture time spectra o 800
C ¢  inverse beta decay events = captures in Gd (88 9+ 0 2) °°
16 - 0 700 e S B
Teap = 16.48 = 0.55 ps 0 :
14 ¢  AmBe events Q 600 : ’
C Teop = 16.16 + 0.30 us 7] H : : 1
12 SR o)
: = 500 1 : : ; f : i
10 £ n-H
® 400
8 : :
6 300
4 F 200
2k 100
oE

0 10 20 30 40 50 6070 80 90 100 03

o 1 2 3 4 5 6 7 8 9 10
capture time [us] reconstructed energy [MeV]

Pablo DEL AMO SANCHEZ,
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Homogeneity of the Cut Efficiency

normalized Data/MC ratio

1.08
1.06
1.04
1.02
1.00
0.98
0.96
0.94
0.92

25 R R EEE N S § e
‘ ‘ . |=cells

deployment position

d Neutron capture efficiency

Homogeneity of the Gd-fraction

normalized Data/MC ratio

1.04
1.03 |
1.02
1.01f
1.00 f
0.99 |
0.98 |
0.97 |
0.96 b

............. 1
—o-Cell 1 3
~~Cell 4 E
- Cell 6 =

deployment position

. NormUncor
| Souce | Contribo

n-capureefl.  0.961 + 0.008 (stat+syst) 0.81%
ooy Dets? 0,981 + 0.009 (stat+syst) 0.88%

(energy + DeltaT

TOTAL
neutron eff.

0.943 = 0.012 (stat+syst) 1.2%



@
W Pulse Shape Discrimination

* Pulse Shape Discrimination response sensitive to temperature. Cosmics rate
depends on atmospheric pressure = not just an ON-OFF subtraction

In-situ PSD calibration, PSD parameters fitted and allowed to vary with time

PSD in cell 1 Projected PSD distribution of all IBD
. . - . .
- 120 candidates in the Target
i, B +
< : +**+*I — reactor-ON
S, 100[~ e recoils } +1:+
) L (enehy) ¥ + — reactor-OFF
S .o I
c 80 * ¥ +
» + +
- t J -
60— + ++++
L | +
2 3 a5 & 7 8 B ' t I’ £ IRl
Temperature sensitivity 40__ v gttt (fast n)
— T B ++ -
0.076:— ..........oos., B . +
g_ ooraE— 20~ ‘:,, t"
" —— Evolution of - Cell 2,2MeV | . - .
E - — ;starts . -IlllllllllllIlllllIlllll_.l-I-H'-I-ﬂ—‘~‘
- 25;_—— Evolution of the liquid temperatureE e o . 0015 02 025 03 035 04 045 05
g, wuE Q../Q,,
= osE . o Pablo DEL AMO SANCHEZ, Al 027
- 20}11. °e 2.0}1; L £ .18702. - 50/03 15704 1575 I2P3 - CNRS/ U. Savoie Mont Blanc
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U

Amplitude of the electromagn.
cosmic background fixed by the
Av/ A, ratio measured during

OFF periods.

*

Amplitude of the accidental
background determined by
off-time windows.

ESCAPE 2018 01/06/18

jry
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Counts []

©
o

~,
~o

Counts []
a
o
(=}

400

300

200

100

Pulse Shape Discrimination

Neutrino
component

—&— (Correlated candidates

|
i

\
\
AY
AY
\
\
AY
A}
\
\
| 3
AY

----- Accidental component
# g \. = Tmmee Electronic recoil component
“\\\ ----- Proton recoil component
+T.‘ \\\ """ Additional (v) component
1 \\\ ~==_ Complete fit model

N

[T/

) )
Proton recoils

component fully

determined on-line.

0.3

Q._/Q.1

tail

Combined fit results

8.

5 3

= +

- + }

- + ’

- : +

- + »

- 5 o

> Ll J L—fﬁ 1 1 I 1 1 1 1 I 1 .I’-‘ L‘-I-l--l-l-L-J 1. Ll
1 0.15 02 025 0.3

Mean & o of the electromagn
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During Phase I:

* Energy scale
systematics already
at the 1% level

* Detection efficiency
systematics at the
~2% level

ESCAPE 2018 01/06/18

Putting all together

Energy scale Source | Cell-to-cell | Cell-to-cell
at 1% level correlated | uncorrelated
E™t . 0.20%
>4Mn anchor - 0.30%
Time stability (n-H) 0.35% -
Cell-wise Data-MC comparison
(from calib. sources + n-H) - 1.00%
Total 0.35% 1.06%
NormUncor
Source Detection efficiency syst | Contrib to o, e
Cell volume 0.85 %
n-capture efficiency 1.20 %
Other selection cuts efficiency 0.90% (3.1 % celld)
TOTAL 1.7% (3.4 % celld)

Pablo DEL AMO SANCHEZ,

LAPP - IN2P3 - CNRS/ U. Savoie Mont Blanc

29




Jiaaag

See related posters # 195, 196 & 197
at Neutrino2018!

BACK UP
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