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Energy resolution and background

A generic source=detector case
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Energy resolution and background

SuperNEMO (source ? detector) case
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Energy resolution, foil thickness
and sensitivity

MC simulations

| Sensitivity to <m> versus calorimeter AE/E

-]
] L
E 80— B 60 mg/cm”2
£ a
v ® 30 mg/emh2 .
70— [ |
[ | [ ]
60—
L ]
|
|
50— —_— =
e @
- L
40— .
SD_III I||||II|||||III||||I|
2 6 8 10 12 14 16

AE/E, % at 1 MeV

NME from Stoica et al., Nucl. Phys. A 694 (2001).



Scintillator R&D status

DE/E = 14-17% at 1MeV DE/E = 7-9% at 1MeV
(or better?)
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Main ldeas

* Replace polystyrene with polyvinyltoluene (PVT)": BC404, 408

 Reduce scintillator thickness 10cm ® 2cm

* Polystyrene option is being pursued by French collaborators



Scintillator R&D studies to date
(funded by PPRP in January 2004)

Different sizes (2x2x2 cm?3, 5x5x2 cm3, 9x9x2
cm3, 15 x15x2 cm?)

Surface treatment (polishing vs depolishing)
Scintillator to PMT coupling

Light guides

Coating material (mylar, teflon, tyvec)

PMT studies (Hamamatsu 5” and ETL 8”
nemispherical, ETL 5” flat window).

~irst look at scintillator bar readout (new since
the last PPRP presentation
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Scintillator R&D. Results to date.

Best results with ETL flat 5 PMT (no light guide) and
scintillator depolished and wrapped with mylar/tyvec mixture

Energy resolution with ETL S5inch PMT
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Scintillator R&D. Things to do.

Block size and uniformity studies

— 100kg source P 200m?source P 400m?scint b 10,000 PMTs if
20x20 cm blocks or ~4500 PMTs if 30x30 cm blocks

Mosaic scintillator blocks
— If necessary DE/E with large blocks can not be achieved

Scintillator thickness

— Can it be increased to 3-4 cm to provide better gtagging without
loss in DE/E?

France/Russia will carry out a similar programme for
polystyrene

PMT studies (Hamamatsu, ETL — UK, Photonis — France).

Scintillator bars see later
Phoswich



Phoswich
PMT

y

Plastic
CaF,(Eu) —low Z b low e backscattering

Combined good timing resolution of plastic (t 4. » 2 ns)
with high light output of CaF,(Eu) (25000 photons/MeV)

DE/E ~ 4% @ 1MeV should be achievable
Disadvantages: cost, more complicated electronics



Baseline conceptual design. Scintillator blocks
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Schuinaic side vies of mb-meduls cmuniling sppact shacies

SuperNEMO = submodule x 50

100 kg of 82Se (or other) in
2mx4mx40m
+
shielding
5,000 — 10,000 PMTs

Schematic top view of sub-module,
i ort structure.




Double sided readout

Scintillator bar design
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Schematic side view of sub-module ommitting support structure




Conceptual design. Scintillator bars.
Full detector layout.

Top view

* Much more compact:
10x10 m? floor area will
accommodate a ~200 m? foil (~100 kg)

*External walls as active shielding

x10

‘5‘ e Save on scintillator and
’ number of PMTs:
only 2200 cheap 5" PMTs

*Bigger mass or 30 mg/cm?
foil may be affordable?
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Energy resolution
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2m scintillator strips DE/E. First tests.

Energy resolution for 2m strip BC-408

< 25 25
v’ First results look better E i .
than originally expected - L i S
® 20— g Q A {20
_ _ = | ¢ 3 & & j
v The alternative design § - & % .
looks promising e ; ? 1
15 b : {15
v’ Need full MC simulations [ & 0o by § ; 1
of this design (IC input) C W i - 1
10— —{10
B A = Left PMT —
i O -Right PMT iagl il i
- B -Sum Blue - OR .
5 5
1 1 | | 1 | | | ] 1 | | 1 1 | | 1 | | | 1 | | | L 1 | | | | | | 1 | | | 1 1 |

-100 -80 60 -40 -20 O 20 40 60 80 100
Distance from strip centre, cm



Summary

e DE/E =7 — 8 % achievable at least for the
naseline design without light guides

e First tests with scintillator bars look
promising

* Need to complete this R&D to pick the
final calorimeter design




