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EAR1 EAR2 NEAR

● HPGe test
● 181Ta(n,γ)
● natEr(n,γ)
● 30Si(n,γ)
● 243Am(n,f)
● 12C(n,p/d/a) SADR
● 12C(n,p/d/a) DDX
● Ar-transmission

● (n,γ) optimization study
● d-stilbene test
● 197Au(n,γ) with 1cm & 2cm B4C
● 76Ce(n,γ) with  1cm & 2cm B4C
● 243Am(n,f)
● 30Si(n,γ)
● 64Ni(n,γ)
● 26Al(n,p/a) 
● (n,p/d/a) SADR
● Si det. test for (n,cp)
● X17 2nd part of in-beam test

● 197Au(n,γ)
● 140Ce(n,γ)
● 94Zr(n,γ)
● Diamond det. test
● SiC 
● Background 

● 4 neutron capture reactions

● 2 (n,cp) reactions

● 243Am fission study covering 11 orders of magnitude of neutron

energies

● 2 neutron capture reactions have been (further) studied at NEAR and 

EAR2 with different B4C filter configurations; Activation technique; 

MACS for different stellar temperatures; 

● NEAR beam profile, flux and background measurements

● 9 detector development projects have been accomplished

● First transmission measurement at n_TOF was realized

Highlights of the 2023 n_TOF campaign



PoT status

● We received (=2.3E19) more
protons than expected (=2.
2.03E19) = 1.14E17 p/day😀

● All experimental campaigns
received the approved
number of protons

● Flexibility on the pulse 
intensity

● Many thanks to the PS teams!
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PoT status
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2022 2023

Average proton beam intensity

upper limit: 167E10 -> 220E10; 

09.06.2023

Many thanks to SY-STI, RP, and PS teams!
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YETS 2023-2024 activities
● RF - antenna analysis has to be organized for early next year. The ringing problem 

was mitigated for some detectors (e.g. SADR) but the problem still exist in the 

experimental area (EAR1). Is a beam-related facility problem that was not there on 

2021.

● Vacuum improvements: Replace o-rings vac. pipes (EAR1)

● Optical fiber data line is already scheduled (in both EAR’s)

● 230 V UPS sockets (in both EAR’s)

● Improvements on mounting of the sTED holder-rods

● Li-PE floor in EAR2

● Vacuum pipe compatible with the “new” capture position in EAR2

● Repair SIMON1

● DAQ: migrate to ALMA9 linux distribution, swap to own domain, double bunch pulse 

coupling with our DAQ, …

● Orders: Vacuum pumps, 88Y sources, Oscilloscopes, tools, materials, …

● Repairs: SPD cards, Oscilloscopes, …

● …



Main works during YETS 23/24

ESA INTEGRAL mission detects 26Al γ-rays
Many thanks to Oliver Aberle, Oscar Fjeld 6



Main works during YETS 23/24
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n_TOF Physics about to come
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Approved experiments EAR1 EAR2 NEAR

40K(n,p/a) X

Er(n,γ) X

28,29Si(n,γ) Χ

Ce(n,f) X

MareX X

Dallas NiSoC X*

LaBr3 test X

146Nd(n,γ) X

209Bi(n,γ) X

238U(n,γ) Χ

241Pu(n, γ) Χ (2025)

135Cs(n,γ) SACS X (2025)

…

More details: Michi’s 

presentation on 2024 

planning.

Prepare your proposals

asap. LS3 is scheduled

for 2026 (last beam till

October 2025)



2024 n_TOF Physics start

● 2024 Beam for n_TOF (our request: 217 x 1.0E17 = 217E17 protons or 1.0E17

protons/day)

○ 18.3.2024 - for hardware commissioning (7 days)

○ 25.3.2024 - Physics Start 

○ 28.10.2024 - beam off  (217 days of physics)

● Pulses of different intensities

○ High intensity (dedicated): 8.5E12 ppp

○ Low intensity (parasitic): 4.5E12 ppp

○ A full variety of different pulses is available

● Same (as 2023) spatial profile dimensions of the beam

● Better control of the proton beam spatial profile thanks to larger SEM grid with

more channels

● Average proton beam intensity upper limit: 220E10 pps

● Pulse longitudinal dimension: 28 ns (σ ~ 7ns) without “tails” and pre- pulses
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n_TOF so far…
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n_TOF future (High Power target #4)

Even more interesting physics cases 

(especially for astrophysics: i-process) is 

there and waiting for us! We have to extend 

our abilities to isotopes 2 or 5 mass units 

outside the valley of stability. That means 

less sample mass will be available. 

Fission reaction studies are 

important for the role of fission 

recycling in nucleosynthesis as well 

as for the ongoing n_TOF research 

plan in energy applications

i-process
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With a target able to accept higher proton beam intensity (x10) we can:

● Extend significantly the abilities of both TOF experimental areas. Measurements  ~10 times
lower sample masses become feasible

○ Detection efficiency: 

■ x2 or x3 in gamma detection

■ x6 in particle detection

○ Average neutron flux for TOF measurements: x2 (or more)  (Maintaining the nice single 

bunch parameters for TOF measurement)

○ Potential increase single bunch intensity x2 or x3 -> important improvement in S/N ratio!

● Extend significantly the abilities of both NEAR: SACS measurements with ~100 times lower 

sample mass become feasible

○ Detection efficiency: x10 thanks (!) to Spanish HPGe Clover funding 

○ Average neutron flux: x10 (or more) by reducing single bunch properties and increase the 

average power on target (e.g. by directing to FTN all 4 PSB pulses) 

n_TOF future (High Power target #4)



n_TOF LRP LoI is endorsed from INTC
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http://cds.cern.ch/record/2872442?ln=en

http://cds.cern.ch/record/2872442?ln=en


n_TOF @ Athens RECFA
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● The feedback from the n_TOF presentation in front of

the CERN management was very very positive!

● Chair of ECFA is planning to visit n_TOF next week!

https://indico.cern.ch/event/1211715/overview

https://indico.cern.ch/event/1211715/overview


n_TOF @ NuPECC LRP
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Conclusions

● We had a very smooth & productive 2023 n_TOF campaign

● 1 (n,f), 4 (n,γ), 2 (n,cp) reactions studies were studied over an extended energy 

range

● Τhe first transmission (test) measurement was realized.

● 9 (!) detector tests were successfully performed. From first results we are 

confident that n_TOF is ready to launch new type of measurements in the near 

future

● The increase of the average proton beam intensity upper limit from 167E10 

to 220E10 pps had important effect; allows for more compact time planning 

considering 1.1E17 protons per day (instead of 1E17) but according to PS-SPS 

Physics Coordinator next year EAST area will be super-busy and we have to 

stick to the standard request 1E17 p/day

● A lot of actions for the n_TOF future plans & visibility have been done …still 

many things to do

● A lot of data have to be analysed. Thankfully our enthusiastic young 

colleagues are there (Nikos, Jash, Stella, Matt, Michele…) 16



Many thanks to the n_TOF local team!
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Alberto Mengoni, Michael Bacak, Alice Manna, Simone Amaducci, Adria 

Casanovas, Francisco Garcia Infantes, Jose Antonio Pavon Rodriguez, Elisso 

Stamati, Stella Goula, Zinovia Eleme, Michele Spelta, Riccardo Mucciola …



Thank you so much ! 
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Extra slides
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Some problems with SEM grid at the start of 2023 run
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before after

2022

Start of 2023 campaign when ppp>400E10 

2023 after going back to the previous SEM grid el. chain  

Beam start at 03.04.2023 - FTN line commissioning
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Issues during the 2023 campaign

n_TOF target borated water filter leak on 16/6/2023: Thankfully a backup filter was available!

Many thanks to: Ch. Saury, N. Roget, Cl. Pruneau for the successful intervention!
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https://edh.cern.ch/Document/General/IncidentDeclaration/9967462

https://edh.cern.ch/Document/General/IncidentDeclaration/9967462the
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20222021
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