Investigating the presence of a Nuclear
Josephson Effect in sub-barrier reactions
with the AGATA+PRISMA setup
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The Josephson Effect . [PF
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e Superconductors (Left & Right) /

1/} = woeifp(t)
e Voltage difference & Supercurrent

I(t) = 1,sin Ap(t)  Ap(t) = p, -, o< V

o IfV£0— AC

e IfV=0—-DC at’nﬁ

e AC: Microwave radiation at specific
frequency

f=2eV/h
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The Nuclear Josephson Effect

e Superfluid nuclei (e.g. ''®Sn, ®°Ni) in a cold
transfer (transfer at Qgg)

Q<2A
e Voltage difference & Supercurrent
I(t) =1sin Ap(t )  Ag(t) o< Q

e Gamma radiation at frequency

f=Q,/h
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The Nuclear Josephson Effect

e Superfluid nuclei (e.g. ''®Sn, ®°Ni) in a cold
transfer (transfer at Qgg)

Q<2A
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e Voltage difference & Supercurrent

I(t) =1sin Ap(t )  Ag(t) o< Q

e Gamma radiation at frequency
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f=Q,/h NB: we are at the limits 0
of PRISMA sensitivity!
(~30 pb/sr)
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Geometrical properties and JE
Simulations

e dipole distribution

e dipole angle

e AGATA acceptance and
response function
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Entrance detector
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The Experiment  vcr o sens)
o

Mass spectrum for
Z = 28 (Ni)
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Entrance detector

The Experiment  vcr o sens)

©;

Mass spectrum for
Z =28 (Ni) Quadrupole
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Subtraction procedure scheme

SY _ Str + Sinel inelas‘cic/_/Q N N ?\.\inelastic
S = |
£ S(0n) - N2/Ne o0 00
A A+ 2 A A+2
Str = Str-corr + Str_uncon. uncorrelated transfer
‘ tr _5_
=2-S(1n), .- N2/N1 = ‘ ‘
=2-[S(1n) -S(1n). _ - N1/NO] - N2/N1
correlated transfer 2
t;' - Sy ) S(On)lnel S(On)tr uncorr =
)-2-S(1n) - N2/N1 + S(0n) - N2/NO
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Q-value gate

Cold-transfer requirement — Q-val condition: Ey +Q-= Qgg
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JE should
Q-value gate somewhere stay

here
Cold-transfer requirement — Q-val condition: Ey +Q-= Qgg
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JE simulation - Q-value distribution and Gate effect

JE projection, Sn emission
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Q-value gate

Calorimeter Data - On

oo
(=]
o
o

[keV]

E_DCCM
~
o
o
o

6000
102

5000

4000

3000

-50 -40 -30 —20 -10 0 10 20 30 40 50
Q[MeV]

8000

Calorimeter Data - 1n

7000

6000

5000

4000

3000

2000

102

11

10

P 11
40 -30 -20 -10 0 10 20 30 40 50
Q [MeV]

8000

Calorimeter Data - 2n

7000

6000

5000

4000

3000

2000

1000

|
a
o

=Tk FE T d ELEJgd EE TS EEXTTAS BEXT ELEET ] BFEETT FE T I
. T T u T | | T

— JE locus

i r ]

-40 -30 -20 -10 0 10 20 30 40 50
Q[MeV]

G. Andreetta - GAMMA Science Collaboration Workshop, Milano, 9/4/26



Sensitivity study - Effect of the Gate

Ratio Data/Simu vs Gate Width
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Results of the subtraction procedure
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Results of the subtraction procedure
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Results of the subtraction procedure
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Discrete lines simulation vs Data
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Discrete lines simulation vs Data
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Reduced Strength
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