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Start from the existing…

The rationale of FLAP
3

… implement new tools
to perform 

new measurements.
… develop and test new ideas…
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Main goal
4

To implement a novel, ultra-low-energy antineutron beam line

 at the CERN AD facility.

To offer the Community an opportunity
 

to pursue new physics programs

Letter of Intent submitted to the CERN SPSC on May 1st, 2025: https://cds.cern.ch/record/2930906.
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The physics case: 
low-energy np scattering cross-sections

5

We need n cross-section data at the lowest possible energies
to improve and deepen our current understanding 
of low-energy antinucleon interactions

New measurements are essential to determine the S-wave scattering length
in a model-independent way

PLB 475 (2000) 378
PRD  36 (1997) 659 PRD  36 (1997) 659

NPB  56 (1997) 227
PRD  38 (1988) 742
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n – nucleus cross-section
9

• medium effect

• nn  oscillation?

∝ A2/3

ASACUSA

NPA 1009 (2021) 122170

OBELIX
NPA 697 (2002) 209

NPA 970 (2021) 366
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The leading idea
13

@   pp  = 300 MeV/c

Lab. frame

to take into account the 2nd solution for the n momemtum

i.e. 

to select backward emitted n  in the C.M. frame

pn  ≈ 9 MeV/c !!!

estimated on the basis of previous measurements at LEAR [PLB 169 (1986) 302]
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Expected n yield
14

@   pp  = 300 MeV/c

Lab. frame

Lab. frame

backward
emitted n

a little help from the kinematics of the reaction:

by slightly increasing the angular acceptance 
for backward produced n (5◦),
it will be possible to partially compensate 
the low cross-section value

+
reasonable production target lenght:

0.44 g/cm2   ≡   6.2 cm (LH2)

• p  momentum range: 250 – 300 MeV/c
• n momentum range: 8.5 – 10.4 MeV/c
• n transmission 62%=

1 backward n  per AD cycle (5 × 107 p / 120 s)*

percent level precision 
scattering cross section measurement 

within 1 week
* cfr. OBELIX: 13-56 n  / 106 p 
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Schematic layout of the FLAP beamline
15

300 MeV/c

~ 6 cm long LH2 target

background reduction
• non converted p
• charged annihilation products
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AD p bunch time structure
18

(background reduction)

AD fast extraction   
operation mode

(over a flight path of 5 m)

≈ 8.5 – 10.4 MeV/c

(arrival time on reaction target,        
since p extraction)

forward
emitted n

backward
emitted n
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Experimental design concept
21

n detector



Al
es

sa
nd

ro
Fe

lic
ie

llo
/

H
or

iz
on

-IN
FR

A
-2

02
5,

 H
ad

ro
n 

Ph
ys

ic
s i

n 
H

or
iz

on
 E

ur
op

e T
ow

n 
M

ee
tin

g,
 IM

T 
A

tla
nt

iq
ue

, N
an

te
s, 

Fr
an

ce
, J

ul
y 

1-
3,

 2
02

5 22

Short term tests
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Timeline
23

 CERN

FLAP tests, 
design and 
prototyping
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Deliverables

• test results

• full Proposal to CERN

• groundwork for a complete Technical Design Report

24
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Budget requests

• one 2-year contract for a Post-Doc, 150 k€                           
working on the tests of:
– slow antineutron production feasibility with fast extracted beam

• travels to CERN for tests and collaboration: 100 k€ 
(5 k€/yr/PAX for 5 people)

• administrative activities: 10 k€/yr 40 k€

• total: 290 k€
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