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The n_TOF facility

Motivation:
High precision neutron induced cross

section measurements for:
a) Nuclear astrophysics ALICE A North Area’ LHCh
b) ADS systems and G4 Fast neutron
SPS
reactors >~/ AWAKE

c) Medical physics P ATLAS
d) Basic research M .,
e) .. b ELENA ISOLDE
S/ O REX/HIE

* Proton beam from PS (20GeV) ~ o

— East Area :

1 pulse / 1.2s —_

« 300 neutrons /proton L :

LEIR

* 7el2 protons/pulse
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The n_TOF facility

Two experimental areas (EAR)
* Horizontal flight path
EAR1 at 200 m
e Vertical flight-path
EAR2 at 20 m

Both beam lines with
e 1stcollimator
halo cleaning, initial beam shaping
* Filter station
* Sweeping magnet
« 2" collimator for beam shaping

Protons™
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The n_TOF facility
34 generation target
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EAR1 beam line

SmCo sweeping magnet

Neutron shielding ‘
15t collimator ~—

Spallation target
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EAR1 beam commissioning

Tiﬁé&

‘TAC - TotaI,Absorptlon Calorlmeter
> ) BaF, crystals V™= by
MGASl 235U&1°B '
gas Ionlzatlé'h detector :
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- ‘

PPACL - 2x 235U

International Conference on >
IAEA-CN301-154 Slide 6/18 Nikolas PATRONIS i TOR- i /) B

and Sustainable Development \ PRI o



The n_TOF facility

+  High instantaneous EAR1
neutron =
«  Well collimated 2
neutron beam (two @ 5 10
options: 8 cm & 2 S
om) S,
 High energy = .
resolution (~104) S 7 T phased i
* Large energy range E 10° =f — Ppac =
(meV - GeV) H _ 3222_?, 7
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EAR2 beam line

2" “shaping” collimator

Filter station
15t collimator SmCo sweeping magnet

Spallation target
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EAR2 beam commissioning

'.,"_!‘ Q4
T

MGAS2 - 235U &10B %
_ga‘s,llonization detector

(Tirhepixl)
'Si detector i
- s~ TSIMON2 -5Li
"4 Si detectors
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The n_TOF facility

 High instantaneous
neutron flux (EAR2:
10°n/cm?/10ms)

EAR2

o
n\l

©
. 0 Low Intensity MGAS U5
«  Well collimated 3 Low Intensity MGAS B10
o SiMon2
neutron beam (two o 5 Phase 3
. Simulations Phase 4
options: 6 cm & 2 i
P w 106
cm) =
: =
 High energy =
resolution 5 NS N O U N R W I O T N !
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The NEAR station

The NEAR Station is the n_TOF facility’s new e Cemcs™
high-flux irradiation station. -

Two regions of activities

1) The irradiation area i-NEAR. Located next
to the lead spallation target: high neutron
dose material studies

2) The activation area a-NEAR. Located just
outside the target bunker shielding, at
only 3m distance from the target: nuclear
astrophysics studies
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The NEAR station
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The NEAR station

n_TOF target area
shielding CLOSED

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

/ g
Sa m p I e+ fl Ite rassem b Iy Su p p (0] rt Proposal to the ISOLDE and Neutron Time-of-Flight Committee

Neutron capture cross section measurements by the activation method
at then TOF NEAR Station

[5 January 2022]
Elisso Stamati!2 , Alice Manna3+4, Gianpiero Gervinos:6,
Ana-Paula Bernardes!, Nicola Colonna’, Maria Diakaki8, Cristian Massimi3+4,

Alberto Mengoni®# , Riccardo Mucciola!®.11, Nikolas Patronis2!, Pedro Vaz!2, Rosa Vlastous,
and the n_TOF Collaboration!3
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The n_TOF facility

EAR2

EAR2 EARD
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9Se(n,y) XS @ EAR1

* Physics motivation:
* s-process nucleosynthesis (A~80)
 Stellar site thermometer

* Nuclear waste disposal and transmutation
* First measurement

Absorber PSD
" _~Scatter PSD

 Sample: 78Se irr. @ ILL, PSI preparation & characterization

* i-TED — n_TOF detector development

combines compton imaging (n-background reduction)
with Total Energy Deposition technique

» Advantageous for isotopes/energies with high (n,el)
* Gain (n,y)/background wrt standard C.D, detectors ~4-10

Neutron
beam

Photosensors (
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9Se(n,y) XS @ EAR
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Conclusions

* The n_TOF facility is expanding: one more experimental area is

already in data-taking mode of operation

 The excellent characteristics of EAR-1 are preserved or even
slightly imporved

 The EAR-2 neutron flux is increased by a factor of 2

* The EAR-2 resolution function is hugely improved with respect to

phase 3

* New innovative detection setups are already there: new physics
is about to come ...stay tuned
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