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REAZIONE MX17 DMX17_STAT DMX17_SYST TAU (s) EVIDENZA
7Li(p,e+e-)8Be 16,70 0,35 0,50 1E-14 >5 sigma
3H(p,e+e-)4He 16,84 0,16 0,20 >7,2 sigma
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REAZIONE 7Li(p,e+e-)8Be

NIM, A808, 21 (2016)
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3H(p,e+e-)4He
Eg=21,01 MeV
Gg=0,84 MeV
Ep(exp)=0,9 MeV
Ep(nom)=1,6 MeV

REAZIONE 3H(p,e+e-)4He
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3H(p,e+e-)4He 3He(n,e+e-)4He

Fisica:
• Conferma (o esclusione) di X17
• Massa, numeri quantici, coupling, vita media di  X17
• Misura s(E) 3He(n,g)4He, s(E) 3He(n,e+e-)4He

X17 @ nToF

Idea di base: Misura indipendente sfruttando la reazione coniugata:
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Possibile setup

TPC with MPGD 
(GEM/MM/RWELL) 

He3 target
n-beam

e-

e+

E.M. calorimeter



Target

Tubo 3He @ 30 bar (diametro 2,54 cm, acciaio 344 da 0,5 mm) prodotto commercialmente 



Tracciatore
TPC con lettura MPGD (GEM/MM/RWELL)

MPGD anular end plate

Central annular 

cathode
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Gas drift volumes

Ar/CO2/CF4

Ar/CO2
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ED= 0.2÷0.5 kV/cm

Thikcness (um) X0 (cm) % X0
Cu 3 1,43 0,021
kapton 50 28,6 0,017
glue 30 33,5 0,009
MILLIFOAM/honeycomb 3000 1312,5 0,023
glue 50 33,5 0,015
kapton 30 28,6 0,010
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Layering of inner/outer cylinder including field cage (in Cu)

Field cage (inner/outer) cylinders ~0.1 lunghezze di radiazione



Tracciatore

If the rate and then the occupancy is not so high  each quadrant could be divided in 
n.128 r-strips (0,78 mm pitch – max length ~ 15 cm) and n.640 (128-192-320) φ-strips
with a pitch of 12 – 8 – 5 mrad (roughly 0,58 – 0,62 – 0,53  mm). Globally each
quadrant will be readout with 768 (analog) electronic channels 768x4=3072 channel
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The most common MPGD as readout options:

• triple-GEM • µ-RWELL • MicroMegas

ALICE TPC KEK TPC never used as TPC readout.
foreseen as Cylindrical-
RWELL for CREMLIN-plus

MPGD END PLATES



• 768 chs/quadrant (n.128 r-strips + n.640 φ-strips)  à n.6 APV25

• 3072 chs/end-plate à n.24 APV25

• 6144 chs/TPC   à n.48 APV25 (n.3 x (8 master + 8 slave))  ………..    7152 CHF

• n.3 ADC ……………………………………………………………………………………..    3708 CHF

• n.3 FEC  ……………………………………………………………………………………..    4785 CHF

• n.1 SRS-crate …………………………………………………………………………….      809 CHF

• Connectors, cables etc ……………………………………………………………...   3000 CHF

TOT     19454 CHF

FEE & DAQ (tentative estimate)



Background:
The e+e pairs (Etot~9+9 MeV) are a unique signature. However :
• Gamma flash (1,3 µs in advance in the worst case (En=1 MeV @ EAR2)
• 3He(n,g)4He (~18 MeV, single shower, no IPC tracks)
• 3He(n,p)3H (not a problem, maybe can be exploited)
• Cosmic rays (not a problem, asyncronus trigger)

Rates



• R&D (targhetta, tracciatore, calorimetro)
• Theoretical framework (invitare Attila per un seminario?)
• Simulation
• Executive design/costs…
• Fondi esterni (Prin, ERC..)
• Analisi rischi (targhetta ad alta pressione)
•
•

Grazie per l’attenzione

Prossimi passi


