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PS Protons 
(20 GeV/c) 

20 m  

The n_TOF facility 

The n_TOF facility is a high 

instantaneous intensity spallation 

neutron source driven by the 

CERN PS synchrotron. 
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• EAR1 (185 m) 
 TAC (BaF2 calorimeter) more than 

10 measurements 

 C6D6 with TED more than 50 

measurements. Using big detectors: 

 

 

 

 

 

• EAR2 (19.5 m) 
 ~30 times larger neutron fluence 

and a ~10 times shorter flight times 

than EAR1. ~300 times higher 

instantaneous flux  

 The BICRON and Legnaro 

detectors are not optimal for EAR2 

 

Capture measurements in EAR1 and EAR2 

CRs for a BICRON detector at 10 cm 

from a 197Au sample for both areas 

BICRON (0.621 L) Legnaro C6D6 (1 L) 
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The big C6D6 detectors can present various 

effects in EAR2: 

 

• Gain shifts for constant high CR 

The big C6D6 detectors present gains shifts 

for CR as high as 0.05 counts/µs in 

measurements with calibration sources. 

 

The big C6D6 detectors at EAR2 

Figure from F. 

Garcia-Infantes 
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The big C6D6 detectors at EAR2 
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The big C6D6 detectors can present various 

effects in EAR2 : 

 

• Gain shifts for constant high CR 

The big C6D6 detectors present gains shifts 

for CR as high as 0.05 counts/µs in 

measurements with calibration sources. 

 

• Gain shifts as a function of the time-of-

flight i.e. neutron energy. 

The effects are stronger close to the γ-

flash (time 0) and then are recover. 

 

• Pile-up. 

The counting rates for a standard 197Au of 

2 cm radius for big C6D6 detectors at 15 

cm are as high as 10 counts/µs. 

Figure from F. 

Garcia-Infantes 

FWHM signals ≈ 10 ns 

The big C6D6 detectors at EAR2 
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5 cm 

15 cm 

30 cm 

Empty beam induced background without sample  

The beam induced background without 

sample observed by a C6D6 detector is 

similar in all the EAR2 experimental area.  
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Parallelepipeds 

6.93 cm length 

2.54 cm x 2.54 cm 

49 cm3 each module 

PMT model R11265U 

Photocathode: 26x26mm 

Borosilicate window 

9 detectors available 

A total of 36 detectors soon 

PHWT and TED for analysis 

The sTED detector 
Efficiency at 5 cm from the source 

εgeom εᵧ(1 MeV)  εᵧ(
240Pu)  

Bicron 
14.5% 2.9% 6.7% 

1 sTED 
1.4%  0.2%  0.5% 

9 sTED 
13.0% 2.0% 4.7% 

One sTED detectors was used in the 
94,95,96Mo campaign. 

 

A setup with 9 sTED detectors at 4.5 cm 

from the target was developed by IFIC and 

CIEMAT. The isotopes measured with this 

setup are: 

- 79Se by J. Lerendegui 

- 94Nb by J. Balibrea 

- 160Gd by M. Mastromarco 
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sTED at 5 cm horizontal 

2021 campaign to test the sTED detector 

Big C6D6 detectors at 
12-15 cm 



EuNPC 2022 |  10 

sTED at 5 cm horizontal 

Big C6D6 detectors at 
12-15 cm 

Geant4 simulations 

Simulation of a 88Y calibration source 

sTED 
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sTED 

No gain shifts observed in the 

measurements performed  with a 

20 MBq 137Cs source at different 

distances. 

Voltage = 800V 

Tests of gain shifts with calibration sources 

Big C6D6 

Figure from F. 

Garcia-Infantes 
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Response to variable counting rates in a 

 197Au(n,γ) measurement  

Counting rate for a 197Au sample of 1 cm radius and 0.1 mm thickness at 5 

cm from the sTED detector 

The 197Au 

sample 
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Response to variable counting rates in a 

 197Au(n,γ) measurement  

Counting rate for a 197Au sample of 1 cm radius and 0.1 mm thickness at 5 

cm from the sTED detector 

The 197Au 

sample 

Counts are observed but is the detector 

working correctly? 

 

• TOF dependent gain variation  

• The experimental yield is compared with 

the evaluated yield. 
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Experimental versus evaluated capture yields 

The experimental yield normalized to the evaluated yields obtained with SAMMY and 

convoluting the resolution function are compatible. 

Compatible with 

the JEFF-3.3 

library for 197Au 
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sTED 

The Big C6D6 detector at 

EAR2 only works until ~1 keV 

The sTED detector at EAR2 

works until  300 keV 

The differences at energies higher 

than 300 keV can be attributed to 

the inelastic reactions. 

Experimental versus evaluated capture yields 

Big C6D6 
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sTED 

Gain shifts as a function of the time-of-flight 

The energy deposited spectra in the 

C6D6 detectors for the capture 

reactions in an 197Au sample should 

have the same shape in this energy 

range 

Gain shifts as a function of the 

time-of-flight (neutron energy) 

are observed in the big C6D6 

detectors but not in the sTED. 

Big C6D6 
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• The different effects observed with the big C6D6 detectors at EAR2 have been 

studied and the sTED detector was designed to be optimized for the EAR2 

with small active volume per detector and a PMT optimized for high CR. 

• The comparison of the experimental and evaluated capture yield for 197Au shows 

that the detectors work properly (at least) from 0.01 eV to 300 keV.  

• The detectors has been already used in four experimental campaigns 

(94,95,96Mo, 79Se, 94Nb and 160Gd). 

• There would be 36 detectors in the future. 

 

Conclusions 

   Future work  

 
• Above 300 keV, the discrepancies 

are probably due to the (n,n’γ) 

reactions. More work is in progress. 

• Study the different methods for 

analyzing the data with the PHWT 

and 36 or more detectors. 
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• Some Spanish institutions (CIEMAT, IFIC, 

UPC, US) are working together in the design 

of a new capture detector for n_TOF under 

the HIDALGO project. 

 

• The main idea is to build something similar 

to sTED but with a high detection efficiency. 

 

• The detector will be built with many 

individual C6D6 detectors, each of them with 

a relatively small volume. The total detection 

efficiency would be up to 60-80%. 

 

• The detector will allow to perform 

measurements with better statistics. 

Hidalgo 
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Back-up slides 
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CR: 10 c/μs 

Pile-up 

Au01: full beam x 0.2mm 

The differences at energies higher than 300 keV can be attribute to the inelastic 
reactions or to the elastic scattering. More work is in progress. 

The inelastic channels (z,n’) 
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Detector 
Vol in 
litres 

Availabl
e 

Comments 

BICRON 0.621 4 The behavior of the 4 detectors is different. 
PMT: PHILLIPS, XP-4512B 

L6D6 
 
 
 
 

International report 

1 8 

OLD (L6D6)  
PMT: 9829QSB (12 dyn. BeCu )  
VD Model E628BSN2  

NEW (L6D6) 
PMT 9214QSB (12 dyn. SbCs ) 
VD Model E238-12ASN2 
PMT order: 6 by INFN-Legnaro 

sTED 
0.049 

 
(0.049*9 
=0.441) 

9 

PMT model R11265U (H11934) 
Photocathode: 26x26mm 
Borosilicate window 
Funding request for up to 36 detectors in the future 

C6D6 detectors at n_TOF 

21 

 

 

 

https://cdsweb.cern.ch/record/1558147/files/n_TOF-PUB-2013-002.pdf
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137Cs at 25 cm 
137Cs at 0 cm 


