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Data used

Data since April 2025 are divided in 5 phases:

Phase 0

HT + 7% tracker missing
| General conditions:
37.9 days of data

Phase 1

LT + 7% tracker missing

25.6 days of data

| Phase 2 + 3

|

|

| |
Algo = Cimrman |
I

|

|

LT + full tracker

90.8 days of data

Phase 4

LT + full tracker + low radon

155.2 days of data
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Internal backgrounds considered
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238 chain

O Zb2nbackground

O Z2b0n background

Internal backgrounds considered

| = secular equilibrium nTh

5520 keV
«—| 5
b
.

232Th chain

O 2b2n background

O 2b0n background

@

Means Aﬁrst — Asecond

3.6d

5789 keV
e

— We must compute
only 4 internal activities

Stable
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Internal backgrounds considered

| = secular equilibrium wTh

5520 ke

232Th chain

O 2b2n background

O 2b0n background

238 chain

O Zb2nbackground

Means Aﬁrst — Asecond

O Z2b0n background

5789 keV

8%
g &

— We must compute

only 4 internal activities l
“Po /%P0
0.14s #ha \3_00115/

Some electron are suppressed l
by the energy threshold “ph
@\f @@w Stable
s Tl
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?@4 Simulations used

***Pa = 17 mBq/kg [NEMO-3]

Generation

foil bulk

Tl = 54 yBqg/kg [BiPo weighted average]
1“Bj foil = 290 yBag/kg [BiPo upper limit]

*1%Bi foil = ?? not measured

Granjon Mathis
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Simulations used

col

Only Radon 222 taken into account

Generation
Phase 0 Phase 1

Wire and foil surface IR 88 mBg/m* | 101 mBg/m’
Phase 2 + 3 Phase 4

76.3 mBa/m®+65.7 mBa/m*| 9.7 mBg/m?
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Simulations used

External backgrounds considered
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foil surface activity ~ 5 %

Vertex X position (mm)

02/03/25 01/05/25 01/07/25 31/08/25 31/10/25 31/12/25 02/03/26 02/05/26 02/07/26
Date

tracker activity ~ 95 %

Plot and measurement from Antoine Lahaie
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Simulations used

col

3 activity simulated in PMT glass 8"

Generation
A(*"“Bi) = 141 Bq A(®8TI) = 40 Bqg A(*°K) = 417 Bq
3 activity simulated in PMT glass 5"
3 simulation generator = g_veto, x_wall, MW
A(*"Bi) = 56 Bq AC®T)=3.15Bg  A(**K) =123 Bq
PMT glass —_—)
Measured by BiPo docDB #4263
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Simulations used

col

Generation
Flux, scaling factors, simulation results
has been done by Sam Pratt
— included = fast + thermal neutrons
Neutrons (Sam Pratt work) > _
isotopes: Cu64 Cu66 deuteron Fed5 Febd7
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Simulations used

Generation
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Simulation produced by Xalbat Aguerre
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SNEMO DATA:
RUN 2041
EVENT 93503
2025-05-29
19:35:26.426052
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SNEMO DATA:
RUN 2041
EVENT 93503
2025-05-29
19:35:26.426052
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SNEMO DATA:
RUN 2041
EVENT 93503

2025-05-29 If e- < energy threshold —

19:35:26.426052

Granjon Mathis



jo=g Double beta selection

llaboration

Condition of selection:

At least 2

Choose ? time closest

ATOF < 1.5 ns

SNEMO DATA:
RUN 2041

P VA2 + Az2 < 100

19:35:26.426052

tgg — te- > 20 ms

tgg — Ty > b0 ns

Bo
Aty_ps > 10 us and Argg_o > 200 mm

No kink for each electrons

No 85 in hot spots
2

Granjon Mathis
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ATOF < 1.5 ns

20 channel:

I
> B | | |
g 14— | | + |
B = | | | >
& 12— i [ I 9
| | e
LI:.J - | | : c
: . ! i =
10 I 1 | L
I see docDB #6133 for 1 1
. | TOF computation : !
| | —¢— Data 18.5+0.2 /day
: : MC 2,p3: T =8.7x10"
6 : : ——— MC Radon (95% vol + 5% surface)
I I ————— MC Bi Foil : 290 uBqg/kg
4 : : ——— MC **Pa: 17 mBg/kg
I | —— MC “K : 58 mBqg/kg
2 : : —— MC *Tl : 54 uBq/kg
I I MC PMT GLASS
[J_:3 5 ] 0 ] 5 3 MC Neutrons
. —— MCTotal
& ?-.- 'i'-. : E
O 50 )
?-5'; - +¢ - et et _:" : =
' D E}__ ___________________________________ 2t . A -
E- - b +- A * H.*.+ ++++ ...* : g
£ s0f- R aad + - I 8
S - -, e | 0
~ N 1 ~
1003 ~5 - 0 1 5 3 !
|
ATOF (ns) |
|
|

Granjon Mathis

Possible improvement — compute S/B to find the optimal cut

VAY? + Az2 < 100

—+— Data (62.64 events/day)

3

1.5

ﬁﬁ

2vpp

Radon

Bi foil
—— ®Ppatil

i3 "
K ol

208 ,
Tl fil

MC PMT {toutes especes)

Meutrons

MC total yx%/ndaf=569.21150

108 —

’ !
),

+

Nt

I

M1

|

50

5

150 200 250 300
sqri(Ay®+Az?) (mm) [N-1 cut vdist]
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tgg — ty > 25 ns

> I
o 10 |
B |
= ]
@ |
> i
L [
| |
1 I
i
|
|
|
i
10 i :
|
i
|
|

-2
10 i
|
L

—¢—— Data 18.5+0.2 /day
MC 2,pp: T =8.7x1 0"

MC Bi Foil : 290 uBg/kg
MC %**Pa : 17 mBqg/kg
MC “K : 58 mBq/kg

MC 2°®TI : 54 uBqg/kg
MC PMT GLASS

MC Neutrons

MC Total

MC Radon (95% vol + 5% surface)

Events/day

i

L LI

Granjon Mathis

30 4

0 5 60 70 80

o

100

tps — ty(ns)
« SOmme gamma isotops missing?
« More gammas in data?

« Needs some investigation

ZOOM

I‘|III|I_‘_II||||

8

—<¢— Data 18.5+0.2 /day
MC ZVBB . T =8.7x10"

MC Radon (95% vol + 5% surface)
MC Bi Foil : 290 uBq/kg

MC 2**Pa : 17 mBq/kg

MC “K : 58 mBq/kg

MC 2Tl : 54 uBq/kg

MC PMT GLASS

MC Neutrons

MC Total

0 5 10

15 20 25

tgs — ty(ns)
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Electron and gamma cut

A AR e ] tﬁﬁ_te_ > 20 ns

SNEMO DATA: RUN 2089 EVENT 41837
2025-06-05 17:2B:48.282245

10 —4¢— Data 18.5:0.2 /day

MC 2y3p: le =8.7x10"

MC Radon (95% vol + 5% surface)
MC Bi Foil : 290 uBqg/kg

MC ?**Pa : 17 mBq/kg

MC “K : 58 mBq/kg

MC 2°®TI : 54 uBg/kg

101 MC PMT GLASS

MC Neutrons

MC Total

Events/day

I IIIIII%L

1072

1073

1074

=

We could keep energy sum of three
electrons but S/B is quite low

®. )\ Bordeaux
- &
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r ----------------------
i
i
1

Aty_pg > 10 us and Argg_o > 200 mm
Simulations

Data

(7)) —
e hist
1 i O 50/~ Entries 1011
&L = : —_hist > Mean 317.5
(- 600 " Entries 11108 - Std Dev 349
(D) Mean 145.7 o) I
S I Std Dev 1RE 4 Underflow 0
) : o 49| Overflow 2
4 0 I ¥s! X2 / ndf 150.9/ 141
o | ! g _ N 35.92 + 2.20
o) 400 [ : 200 > 30] T 174.3+ 8.8
S | | Argg_q > mm > |
S 300[— I [
| 20
Z I i I
200 - :
: 10f—
100 I In
| |
0 : 111 1 | 111 1 | 111 1 _nJ—uh—L.-.J—rL.—ln.l_rJ-rLrl_.n-L_nL—..Ln_L I o B O I | | | | | | 1 | | | | I | i 1 'ril "ur'ﬂ'” "”Tr]ﬁ |-L|_|'|_‘|-| I-L!-LllJl-Ll Iljll'l L L
0 100 200 300 400 500 700 800 900 1000 0 200 400 600 800 1000 1200 1400 1600

Arﬁﬂ_a (mm) Ata—ﬁﬁ (“3)

T7/9 = 174.3 = 8.8 us in agreement with theoretical value 163.4 us ° 1 poi
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Z (mm)
NI
Q
o
o

1500

1000
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1 electron selection

Before hot spots removed

140
120
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60

40

20

After hot spots removed

Z (mm)

100

80

20

2 [ 2+ 850 2<1v y — 1144 2+ z—196 >
140 = 25 40

y— 1114

25

2 z+ 257 2
+ -

40 -

Ul |yl > 2360 v |z| > 1340.
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Ellipse spot removing
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Because of MC problems (see Antoine’s talk) — bulk itep foils has problems

We choose only lapp foil with geometrical y cut:

Ymid S
U

U
U

1400.5, 1941.5

2239.0, 2368.0

—1807.0, —1537.5| mm
—271.5, 271.5| mm
U [564.5, 1108.0] mm

mm

mm

Granjon Mathis

N

&
S

N

2000

1500

LAPP

1000

500

0

-500

-1000

-1500

IIl||l|l||IllllllllﬂlllllllllII|I|IIII

ITEP

| l | | |

—_ 1 ] I 1 | 1 ] I ] | 1 1 1
2099000 -2000 -1000

0

+ same criterias on OMs as before — see docDB #6171

+ cut on electron energy > 350 keVV — avoid low energy spectra

1 1 | 1 1 1 |
2000 3000

y (mm)
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0+1+2+3+4 - LAPP foils only

y spectra

betabeta energy spectra for Phases

« DATA > MC for E in
« DATA < MC for E In

0 0.5 1 15 2 25 3 35 4 45 5

> - —+4¢— Data 18.5+0.2 /day
X ol — . _ 19
S = +++ MC 23R 11'/2 =8.7x10
E 1.8 ——— MC Radon (95% vol + 5% surface)
S 16:_ ————— MC Bi Foil : 290 uBg/kg
g F ———— MC **Pa : 17 mBq/kg
i 140 —— MC “K : 58 mBg/kg
1.2 —— MC **Tl : 54 uBq/kg
F MC PMT GLASS
E + MC Neutrons
0.8 B MC Total
0.6
0.4
— 4
0.2 |J—L'-|_
L T
_I | N .I—l—! LI 1 1 JJ | - j -
— 100E_
LR !
O =
% 421822 _________ + 40900000y &, . + _____ 1P S R I
= _28;: ¢ +++++ <
& “g0E ++
8 _80;_.| PR S T T ST SR S AT ST SN ST S SN ST SR SN U N S TR S S S T T |+I ...................
<
o
o
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« One calibration per week E=aQ+b

0,2] MeV

2.5,3.5] MeV

P LP2i
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Events / day /100 keV

—<¢— Data 18.5+0.2 /day
MC ZVBB . T =8.7x10"

MC Radon (95% vol + 5% surface)
MC Bi Foil : 290 uBqg/kg
MC ?**Pa : 17 mBq/kg

MC “K : 58 mBq/kg

MC 2°®TI : 54 uBqg/kg

MC PMT GLASS

MC Neutrons

MC Total
9
O
=
=
O
=
8
©
Q
X
@)
o

Granjon Mathis

Double beta energy spectra

betabeta energy spectra for Phases

0+1+2+3+4 - LAPP foils only

1071

1072

1073

« One calibration per week E=aQ+b
« DATA > MC for E in [0,2] MeV
« DATA < MC for E in [2.5,3.5] MeV

events are going to ~ 4.5 MeV!

in PMT glass

« Lack of statistics for

high energy

E1+E, (MeV)

P LP2i

@) Bordeaux




supernema?o

Double beta energy spectra per phase

collaboration

Data 23.421.3 fday Data 14.0:0.3 iday
% 35 MG 2vBp: T =B.7x10" E MG 2vBfi T, =B.7x10"
Phase 0 = C ———— MG Radon (95%+surtace 5%) = 16 MG Radon (35%+surface 5%)
$— Dala 26.%:0.8 /day . =2 - ———— MC Bi Foil : 10 uBaykg = MG Bi Foil : 10 pBg/kg
E MG 2vpE: T =8.7x10 = 3— MG ™ Pa: 17 mBgkg = MG ™ Fa: 17 mBgkg
= ——— MC Radon (35%-+surface 5%) o - MG “K: 58 mBakg - 14 MC “K: 58 mBgikg
— — —
? ———— MG BiFoil : 10 pBg/kg z — MC “*T1: 2 uBgkg 2 MG "1 2 uBgkg
= ——— MG ™Pa: 17 mBgkg § 25 MC PMT GLASS g 1.2 MC PMT GLASS
) ———— MC “K: 58 mBa/kg w C MC Neutrons w MG Neuirons
£ —— MG T2 uBgig o[ MG Total 1 MC Total
2 MC PMT GLASS -
w MG Neutrons C 0.8
MG Total 15—
- 0.6
‘I | S—
- 0.4
0.5—
~ 0.2
. 1 gE L Ll L—l il Ll L 1 L i 1 . 1 gE '—m_"in_l—-‘—l—Ll—l—-‘—l—-Ll—-‘_l—"H
(+] (+]
s g s g
Qo + Q
= Eg 3 ++ + ++++ * - = 23
— —
3 S 2 4 _ g
u — l'lﬂ ] — flﬂ -6
E — . = -B0 - i) —80
= [+ -1 OU 1 I 1 | 1 | 1 1 I o -1 OU 1 1 1
& g "0 05 T 15 2 25 3 35 4 45 5 o 35 4 45 5
= & Ph o] E1+E2 (MeV)
. 2 ase 3 =
o P
® . . . . : : . Phase 1 - —_ - = Dl .
o) 1.5 ] 25 3 35 4 45 5 —4— Data 18.£:0.8/day — . T o MC 2vBR: T =B.7x10 .
o E1+E2 (MeV) > MC 2vpf: T =8.7x10" g ’ ———  MC Radon (35%ssurface 5%)
= '; 29 ——— MC Radon (95%+surface 5%) - ———— MG BiFoil : 10 uBg/g
— =2 ———— MC BiFoil : 10 uBg/kg = ——— MC™Pa; 17 mBgkg
— . = 2 ———— MC ™Pa: 17 mBgkg ® 5, ——— MG “K: 58 mBakg
° 18 ———— MG “'K: 58 mBo/kg % ———— MG T 2 uBghyg
£ ——— MC ™ T 2 uBakg o MG PMT GLASS
E 1.6 MC PMT GLASS w MG Neutrons
low S/B because of HT )
: MG Total

high S/B because of low Radon

IHIHI]III|II[|III|III|III|III]]I]]]1I|HI[[II

0.8
0.6 05
0.4 ‘
S 2
v e = B
— = 2 o B
2 bttt bl + g #
B allg; F I
simu : t f .
S 05 1 15 2 25 8 35 4 45 5 g -100 05 1 15 z 25 3 35 4 45 5 ® e
g E1+E2 (MeV) g E1+E2 (MeV) L pz I
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betabeta angular spectra for Phases
0+1+2+3+4 - LAPP foils only

Data 18.5+0.2 /day
MC 2VBB . T =8.7x10"
MC Radon 1(/295% vol + 5% surface) 0.6
MC Bi Foil : 290 uBqg/kg
MC ?**Pa : 17 mBq/kg

° 14
O
0 t
~ 1
o 12— Femmmmmmmmm————— !
3 I T
~ + | gt
v I +
S +++ i .
it I
| I' :
0.8 I
I
I
I

1]

| ---------1
——
——
——
——
——
——

t
1
0.4 |
MC “K : 58 mBqg/kg ] :
MC 2°°T| : 54 uBqg/kg I
MC PMT GLASS 0.2 :
MC Neutrons i I _==_,_.==.-l":—'_l—'_T._|_ t
W — -y e -
— MCTotal 0 L.._,LT,,A,ﬁ,,I...i;.;i.;.lJ_..'L...
< 100
> 8
)
' t
S I +++ +*"+++’ e s T - .
) 0 + —————————————————— -OL————O-’:"'Q-—--"' “ﬂf-mﬂ * -.-m"'#——-
> -20 . +
& 260
S 580
é_ — 20 40 60 80 100 120 T40 7160 180 i
= Angle between two electrons (°) L o
~/ LP2i

A Bordeaux
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betabeta angular spectra for Phases Reminder of angular spectra in Frimley
0+1+2+3+4 - LAPP foils only e
o, 14 % e
> 1.23_ + + + 5 ° .
4\% B TP 1.5:— +
é T + +++ + (n i +++ ++++ ++++
:_ +++ i ‘ E + ++{+++
—<¢— Data 18.5+0.2 /day ) 08: + ++ ; + + I 1 G.S:— ++ 10402 events
MC 2ypp: T =8.7x10 B U + : . 2 ST
——— MC Radon (95% vol + 5% surface) | 0.6— +‘“ ...... o =T ,J »
—— MCBiFoil : 290 uBa/kg B + K I Angl;ﬁlgtrdis%tist?utionli?egre%?a
——— MC #*Pa : 17 mBg/kg 0.4__
—— MC *K : 58 mBg/kg — 1 . .
——— ™I 54 Baykg F « One calibration per week E=aQ+b
MC PMT GLASS .
o Edr T . Good angular agreement
< 100
S 80 . .
O R t . DATA > MC for low angle — missing ?
g _ig ++ +te T f_f.z?f*ﬂ_,;tvﬁﬂ,fmﬂufmq;__ |
e -0 « Small discrepancy can be due
o -80
X =1 O e e _
5 20 40 60 80 100 120 140 160 180 tO f0| geometry

Angle between two electrons (°) f;_ N, @ °
) LP2i

&) Bordeaux

Granjon Mathis




supernema?o

go=g Double beta OM number spectra

collaboration

betabeta angular spectra for Phases
0+1+2+3+4 - LAPP foils only

> 08 —<¢—— Data 18.5+0.2 /day
% . MC 2yBB: T =8.7x10"°
g 0.7 | ——— MC Radon 1(/295% vol + 5% surface)
e ) | ——— MC Bi Foil : 290 uBg/kg _ _
~ 06 , ——— MC*Pa: 17 mBa/kg « Huge discrepancy of OM rate due to bad foils
E —— MC *K : 58 mBqg/kg
g 0.5 ——— MC 2°T| : 54 uBg/kg
Ll MC PMT GLASS
04 MC Neutrons geOmetry CUt?
0.3 MC Total

0.2

« Some OMs count more than others

—> noisy PMT during periods should be removed?

0.1

1. | “
l 1 ‘
[ |
|
\ I ! |
P N ‘

- g r | /
' H;‘ll

S | R : .

= 1000 2 200 | 400 600 700 « Small increase as a function of OM number?
> i

© -20 ' s L ) el LR LT, ‘]7'_ Lt AL |

£ ) el

S} D | RN RN SN i L S ——

)" LP2i

@) Bordeaux
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. First double beta decay spectra including PMTs glass simulation

. Still small MC/data discrepancies on energy spectra

- MC/data small discrepancies observed in low angular distributions
Next steps:

« Use new MC production with correct bulk for ITEP foils

« Use new reconstruction pipeline (simRC) including ON/OFF calibration

« Use curved Se foil measured by Antoine (waiting for official production)

Granjon Mathis
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collaboration

betabeta y vertices spectra for betabeta z vertices spectra for Phases
Phases 0+1+2+3+4 - LAPP foils only 0+1+2+3+4 - LAPP foils only
L = -
E 35 +++ t E 35
- 1 ++ ' $ < -
o ~ + + 4 + s C
2 e AL # g 8
> F ; y —4— Data 18.5:0.2 /day O :
_r.‘éi 25— ' ¢ + +++ * + MC 2,pB: T =8.7x10" 9 25—
- F H 1 ' t ! b — MC Radon (95% vol + 5% surface) S F
I Ui —  MC BiFoil : 290 uBq/kg TN
T - H 1, " tow ——— MC **Pa: 17 mBq/kg :
15 § ‘ —— MC “K: 58 mBqlkg 150
- " . ——— MIC 2®TI: 54 uBg/kg -
oy MC PMT GLASS 1=
= MC Neutrons E
05} —— MC Total 05—
. “Smap ] Ftrar i mem - -~
_ wf}: T MTL::FU} I e ﬂ: L ey
%E ?ﬁ%g; * 4 . . .‘ﬂﬁ g 1§8§: "ﬁ.
CE e et 1 TR N
sE B
7000 2000 1000 0 1000 2000 " 3000 & 2000 800 1000 500 0 500 1000 1500 2000

Y starting point of electrons (mm) Z point of starting electrons (mm)

« Z discrepancy due to old reconstruction formulae

° . . ? ' 7" M
Y discrepancy due to LAPP selection” - )° LP2i

& ) Bordeaux
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Total list of simulated isotopes

)° LP2i

.
& ) Bordeaux

Granjon Mathis




Try to fit Activity of 214Bi and 208T!

)’ LP2i

& ) Bordeaux
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—«¢—— Data 18.5+0.2 /day
MC 2yBB: '|1'/2 =8.7x10"
MC Radon (95% vol + 5% surface)
MC Bi Foil : 290 uBg/kg
MC #**Pa : 17 mBg/kg
MC “K : 58 mBq/kg
MC ?°TI : 54 uBq/kg
MC PMT GLASS
MC Neutrons

MC Total




	Double beta analysis
	Data used
	Data since April 2025 are divided in 5 phases:
	Phase 0 HT + 7% tracker missing
	Phase 1 LT + 7% tracker missing
	General conditions: Algo = Cimrman 309.5 days of data
	37.9 days of data
	25.6 days of data
	Phase 2 + 3 LT + full tracker
	Phase 4 LT + full tracker + low radon
	90.8 days of data
	155.2 days of data

	Simulations used
	Internal backgrounds considered

	Simulations used
	Internal backgrounds considered
	= secular equilibrium
	→ We must compute only 4 internal activities


	Simulations used
	Internal backgrounds considered
	= secular equilibrium
	→ We must compute only 4 internal activities
	Some electron are suppressed by the energy threshold


	Simulations used
	Generation
	234Pa = 17 mBq/kg [NEMO-3] 40K = 58 mBq/kg [NEMO-3] 208Tl = 54 ųBq/kg [BiPo weighted average] 214Bi foil = 290 ųBq/kg [BiPo upper limit] 210Bi foil = ?? not measured

	Simulations used
	Generation
	Only Radon 222 taken into account
	Phase 1
	Phase 0
	101 mBq/m³
	88 mBq/m³
	Phase 2 + 3
	Phase 4
	9.7 mBq/m³

	Simulations used
	External backgrounds considered
	Activity (mBq/m3)
	102
	10−1
	02/03/25
	01/05/25
	01/07/25
	31/08/25
	31/10/25
	31/12/25
	02/03/26
	02/05/26
	02/07/26
	Date

	Radon 222
	Plot and measurement from Antoine Lahaie
	Granjon Mathis



	Simulations used
	3 activity simulated in PMT glass 8"
	Generation
	A(214Bi) = 141 Bq
	A(208Tl) = 40 Bq
	A(40K) = 417 Bq

	3 activity simulated in PMT glass 5"
	3 simulation generator = g_veto, x_wall, MW
	A(214Bi) = 56 Bq
	A(208Tl) = 3.15 Bq
	A(40K) = 123 Bq

	Measured by BiPo docDB #4263

	Simulations used
	Generation
	Flux, scaling factors, simulation results  has been done by Sam Pratt → included = fast + thermal neutrons  isotopes: Cu64 Cu66 deuteron Fe55 Fe57

	Simulations used
	Generation
	Simulation produced by Xalbat Aguerre

	Double beta selection
	SNEMO DATA: RUN 2041  EVENT 93503 2025-05-29 19:35:26.426052
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	Double beta selection
	SNEMO DATA: RUN 2041  EVENT 93503 2025-05-29 19:35:26.426052
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	Double beta selection
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	Double beta selection
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	Double beta selection
	SNEMO DATA: RUN 2041  EVENT 93503 2025-05-29 19:35:26.426052
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	Double beta selection
	SNEMO DATA: RUN 2041  EVENT 93503 2025-05-29 19:35:26.426052
	If e- < energy threshold →
	Granjon Mathis


	Double beta selection
	Condition of selection:
	SNEMO DATA: RUN 2041  EVENT 93503 2025-05-29 19:35:26.426052

	At least 2 golden e-
	Choose 2 time closest golden e-
	No kink for each electrons
	Granjon Mathis


	Time and space correlation
	see docDB #6133 for TOF computation
	Data 18.5   0.2 /day
	MC 2
	: T

	Possible improvement → compute S/B to find the optimal cut
	Granjon Mathis


	Electron and gamma cut
	ZOOM
	Data 18.5   0.2 /day
	MC 2
	: T
	Data 18.5   0.2 /day

	MC 2
	: T
	Somme gamma isotops missing?
	More gammas in data?
	Needs some investigation
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	Electron and gamma cut
	Data 18.5   0.2 /day
	=8.7×1019

	MC 2
	: T
	νββ
	MC Radon (95% vol + 5% surface) MC Bi Foil : 290 µBq/kg MC 234Pa : 17 mBq/kg MC 40K : 58 mBq/kg MC 208Tl : 54 µBq/kg MC PMT GLASS MC Neutrons MC Total

	We could keep energy sum of three electrons but S/B is quite low
	Granjon Mathis


	Alpha cut
	Number of events
	Data
	Entries Mean  Std Dev Underflow Overflow  χ2 / ndf  N  T
	hist
	1011  317.5
	349
	0 2
	150.9 / 141
	35.92
	2.20
	174.3
	8.8
	200
	400
	600
	800
	1000
	1200
	1400
	1600
	Number of events

	Simulations
	hist
	Entries Mean Std Dev
	11108  145.7  165.4
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	Hot spot cut
	1 electron selection
	Before hot spots removed
	After hot spots removed
	Ellipse spot removing
	Mylar events rejection

	LAPP foils cut
	Because of MC problems (see Antoine’s talk) → bulk itep foils has problems
	We choose only lapp foil with geometrical y cut:
	z (mm)
	y (mm)

	LAPP
	ITEP
	COPPER
	+ same criterias on OMs as before → see docDB #6171
	+ cut on electron energy > 350 keV → avoid low energy spectra
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	Double beta energy spectra
	betabeta energy spectra for Phases 0+1+2+3+4 - LAPP foils only
	0.5
	1.5
	2.5
	3.5
	4.5
	1+E2 (MeV)
	Data 18.5   0.2 /day
	MC 2
	: T


	One calibration per week E=aQ+b
	DATA > MC for E in [0,2] MeV
	DATA < MC for E in [2.5,3.5] MeV
	Granjon Mathis


	Double beta energy spectra
	betabeta energy spectra for Phases 0+1+2+3+4 - LAPP foils only
	Events / day / 100 keV
	10−
	10−
	10−
	10−
	10−
	10−
	100 80 60 40 20 0
	100×(Data-MC)/MC [%]
	20 40 60 80
	0.5
	1.5
	2.5
	3.5
	4.5
	1+E2 (MeV)

	One calibration per week E=aQ+b
	DATA > MC for E in [0,2] MeV
	DATA < MC for E in [2.5,3.5] MeV
	PMT events are going to ~ 4.5 MeV!
	Lack of statistics for 208Tl in PMT glass
	high energy
	MC 2
	: T
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	Double beta energy spectra per phase
	S/B = 4.12
	S/B = 3.30
	S/B = 5.61
	S/B = 3.84
	S/B = 2.19
	low S/B because of HT
	high S/B because of low Radon


	Double beta angular spectra
	betabeta angular spectra for Phases 0+1+2+3+4 - LAPP foils only
	Events /day / 3.6 °
	1.4
	1.2
	0.8
	0.6
	0.4
	0.2
	0 100 80 60 40 20 0 20
	100×(Data-MC)/MC [%]
	40 60 80
	100

	100
	120
	140
	160
	180
	Angle between two electrons (°)

	Same side events
	Opposite side events
	MC 2
	: T
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	Double beta angular spectra
	Reminder of angular spectra in Frimley
	betabeta angular spectra for Phases 0+1+2+3+4 - LAPP foils only
	Events /day / 3.6 °
	1.4
	1.2
	0.8
	0.6
	0.4
	0.2
	0 100 80 60 40 20 0 20
	100×(Data-MC)/MC [%]
	40 60 80
	100

	100
	120
	140
	160
	180
	Angle between two electrons (°)
	MC 2
	: T


	One calibration per week E=aQ+b
	Good angular agreement
	DATA > MC for low angle → missing ?
	Small discrepancy can be due
	to foil geometry
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	Double beta OM number spectra
	betabeta angular spectra for Phases 0+1+2+3+4 - LAPP foils only
	Events / OM /day
	100×(Data-MC)/MC [%]
	0 100 80 60 40
	20 0 −20 −40 −60 −80
	100
	200
	300
	400
	500
	600
	700
	OM number

	Huge discrepancy of OM rate due to bad foils geometry cut?
	Some OMs count more than others
	→ noisy PMT during periods should be removed?
	Small increase as a function of OM number?
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	Conclusion
	First double beta decay spectra including PMTs glass simulation
	Still small MC/data discrepancies on energy spectra
	MC/data small discrepancies observed in low angular distributions
	Next steps:
	Use new MC production with correct bulk for ITEP foils
	Use new reconstruction pipeline (simRC) including ON/OFF calibration
	Use curved Se foil measured by Antoine (waiting for official production)

	Backup
	Double beta OM number spectra
	betabeta y vertices spectra for Phases 0+1+2+3+4 - LAPP foils only
	betabeta z vertices spectra for Phases 0+1+2+3+4 - LAPP foils only
	mm
	MC 2
	: T

	Z discrepancy due to old reconstruction formulae
	Y discrepancy due to LAPP selection?
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	Backup
	Total list of simulated isotopes

	Backup
	Try to fit Activity of 214Bi and 208Tl
	Data 18.5   0.2 /day
	=8.7×1019


	MC 2
	: T
	νββ
	MC Radon (95% vol + 5% surface) MC Bi Foil : 290 µBq/kg MC 234Pa : 17 mBq/kg MC 40K : 58 mBq/kg MC 208Tl : 54 µBq/kg MC PMT GLASS MC Neutrons MC Total


