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Motivations

161Th is a clinically interesting isotope for theranostics!!!
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(Medical Motivations: terbium-161 production)

e Chemically similar to lutetium-177 (used in theranostic as y and B~ emitter)

* Similar half-life T,,, = 6.9 d (against 6.7 d of Lu-177)

In addiction to being a y and 6 emitter (like Lu-177), Tb-161 is also an emitter of Auger
and conversion electrons;

The higher LET (compared to Lu-177) can be effective in reducing the survival
probability of tumors cells.
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Motivations

...and influences the abundance of Dy in stars!!!
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Motivations: Model Calculations against
Observations
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Motivations: State of the Art

Exp. Data and Main Evaluations

Cross section (b)

Incident neutron data / / Gd160 / / Capture Reaction
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Type: The letters and numbers in the column labelled type’ give information on how the cross
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c Directly quoted from the reference itself

Mario Mastron b Calculated from smooth cross sections with maodel fit: In{sigma) = a + al In(E} + a2 Imn™~2{E)
= Evaluated value taken directly from the reference
t Theoretical wvalue


https://exp-astro.de/kadonis1.0/

Motivations:

Unsatisfactory situation triggered the n_TOF Collaboration to
perform a new measurement of the 1°9Gd(n, y) reaction from

thermal up to 300 keV at n_TOF facility (CERN)

Mario Mastromarco @ n_TOF General Meeting, 22-24
November, Valencia (ES)



Samples: Gd sample and Dummy

(Sample available in the form of powdred Gd oxide!!!)

Step by step samples preparation...
START




Samples: Gd sample and Gd,O, Composition
 msimg

Gd oxide container total mass 1459
Gd oxide container after oxide removal 1141
Gd.0 318 In the past the 1%°Gd(n, y) measurement was
23 hampered by the natural isotopic presence of
155Gd and *’Gd
PEEK capsule 795
kapton 17
glue 114
dummy (capsule + glue + kapton) 926
Gd,0, 317
Gd oxide sample (oxide + PEEK) 1243
Gd mass (oxide is Gd,0;) 276
Gd-160 mass (98.1 % enrichment) 270

Mario Mastromarco @ n_TOF General Meeting, 22-24 November,
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Samples: Gd sample and Gd,O, Composition
 msimg

Gd oxide container total mass 1459
But this time...
Gd oxide container after oxide removal 1141 . .
Sample irradiated for 55 days at the thermal
Gd,0;, 318 reactor of ILL: 15°Gd and 1>’Gd burned out!!!
PEEK capsule 795
S 17 Gd-160 enrichment:
glue 114 Isotope [%]
dummy (capsule + glue + kapton) 926 Gd-152 3.80E-05
Gd-153 3.90E-10
Gd-155 3.30E-05
Gd oxide sample (oxide + PEEK) 1243
Gd-157 4.20E-06
Gd mass (oxide is Gd,0;) 276
Gd-160 mass (98.1 % enrichment) 270 Gd-160 98.1

Mario Mastromarco @ n_TOF General Meeting, 22-24 November,
Valencia (ES) 12



Samples: Gd sample, X-ray Spectroscopy

Average thickness ~ 2.10 +/- 0.01 mm

Distance 1: 2.0296 mm)
5 [Distance 3: 2.1280 mm|

Distance 2: 2.0909 mm|

Distance 4: 2.1405 mm|

Mario Mastromarco @ n_TOF General Meeting, 22-24

November, Valencia (ES) 13



Experimental Setup @ EAR1 and EARZ

EAR1

* Flight Path: 185 m

* Flux: 108/cm?2/Proton Bunch
* Very High Resolution: < 103

neral Meeting, 22-24

November, Valencia (ES)
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Experimental Setup @ EAR1 and EARZ

Liquid scintillation detectors with deutered benzene:
(C¢D; & STED)

* Low neutron sensitivity

* Low y-ray detection efficiency

The total energy detection principle by combining the
detection system with the so-called Pulse Height Weighting
Technique (PHWT).

For details see:
P. Schillebeeckx et al., Nucl. Data Sheets 113, 3054 (2012)
A. Borella, G. Aerts, F. Gunsing et al., Nucl. Instr. Meth. A 577, 626

(2007)

Marto'Mastromarco @ n ToFGeneral Meeting, 22-24
November, Valencia (ES) ’



Experimental Setup @ EAR1 and EARZ

The total energy detection principle by combining the
detection system with the so-called Pulse Height Weighting
Technique (PHWT).

For details see:
P. Schillebeeckx et al., Nucl. Data Sheets 113, 3054 (2012)
A. Borella, G. Aerts, F. Gunsing et al., Nucl. Instr. Meth. A 577, 626

(2007)
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EAR1

(Resolved and Unresolved Resonances Region)

Mario Mastromarco @ n_TOF General Meeting, 22-24
November, Valencia (ES)
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Amplitude (MeV)
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counts/bin/protons
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High Thresholds: HE background rejection

Sn_Au =6.5 MeV

- Sn_Gd = 5.6 MeV
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counts/bin/protons
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High Thresholds: HE background rejection

Sn_Au =6.5 MeV

- ~ 8.5 MeV Sn_Gd = 5.6 MeV
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Evaluated Flux
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Au-197: normalization factors
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Au-197: TOF — neutron energy check
(transport code and SAMMY)
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Au-197: TOF — neutron energy check
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Au-197: TOF — neutron energy check
(transport code and SAMMY)
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Normalized Yields

Gd-160: normalization factors

160Gd
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Normalized Yields

Gd-160: normalization factors
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LooNOUAEWNE

RSA by SAMMY code

Gd160 dummy case 0.9
%’,Eﬁ?( 151.920066 > RADIUS PARAMETERS FOLLOW
USE NEW SPIN GROUP FORMAT NUMBER 7.4763380 7.4763380 0 0 1
REICH-MOORE FORMALISM IS WANTED 7.4763380 7.4763380 0 0 2 3
PRINT ALL INPUT PARAmeters 7.8000000 7.8000000 0 0 4
BROADENING IS WANTED 7.8000000 7.8000000 0 0 5 6
ggEBEEEE GAS MODEL OF DOPPLER BROADENING 7.9000000 7.9000000 0 0 7 8
NORMALIZE AS YIELD Rather than cross section 7.9000000 7.9000000 0 @ 9
eV 7.9000000 7.9000000 0 01011
PUBLISH 7.9000000 7.9000000 0 01213
20415 1839252 0. 607 7.4000000 7.4000000 0 014
7.4763380 3.3109e-4 0.00000 8.5000000 8.5000000 6 01516
CAPTURE 8.0000000 8.0000000 0 017
1 1 O 0.5 1.0 0.0 #gd160
1 1 0 0 0.5 NUCLIDE MASSES AND ABUNDANCES FOLLOW
2 L } g -0-§ é-g 0.0 159.926848 .98086900 0. 0123
3 1 0 1.5 1o 0.0 157.923640 1.290E-02 0. 456
1 1 0 1 0.5 156.924053 4.200E-08 0. 078
4 1 @ 0.5 1.0 0.0 #gd158 155.922449 5.900E-03 0. 0 91011
1 1 0 0 0.5 154.922862 3.300E-07 0. 01213
5 1 i g -0--’1’ é-g 0.0 153.921257 3.3025E-4 0. 014
6 1 0 -1.5 10 0.0 152.921671 3.900E-12 0. 01516
1 1 0 1 0.5 151.920066 3.800E-07 0. 017
9 1 B 0.5 1.0 0.0 #gd156
1 1 0 0 0.5 BROADENING PARAMETERS FOLLOW
10 L 1 g -0--’1> é-g 0.0 7.4763800 294.15000 .0003309 0. 0. 0. POO0OO
11 1 i g 'l'i é:g 0.9 MISCEllaneous parameters follow
14 1 0 0.5 1.0 0.9 #9d154 TZERO 0 0 .000MOOOO .0OOOOOOO .99999999 .MAONOAOOO 183.9252
1 1 1] Q 0.5
NORMAlization and "constant" background follow
2.100e-1 1.00 0.0 0.0 1.00000000 1.89773-8 0. 0. 0. 0. 910000
USER-DEFINED RESOLUTION FUNCTION .005000000 1.00000-9 1.00000-8 0. 0. 0.

FILE=RF EAR1 v2 CORR.txt
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RSA by SAMMY code

Gd160 dummy case

Gd 160 151.920066 5
TWENTY

USE NEW SPIN GROUP FORMAT NUMBER

PRINT ALL INPUT PARAmeters
BROADENING IS WANTED

USE FREE GAS MODEL OF DOPPLER BROADENING
DOUBLE

eV
PUBLISH
294.15 183.9252 0.007
7.4763380 3.3109e-4 0.00000
CAPTURE
1 1 0 0.5 1.0 0.0 #gd160
1 1 0 0 0.5
2 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
3 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
4 1 0 0.5 1.0 0.0 #gd158
1 1 0 0 0.5
5 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
6 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
9 1 0 0.5 1.0 0.0 #gd156
1 1 0 0 0.5
10 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
11 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
14 1 0 0.5 1.0 0.0 #gd154
1 1 0 0 0.5
2.100e-1 1.00 0.0 0.0

USER-DEFINED RESOLUTION FUNCTION
FILE=RF EAR1 v2 CORR.txt

Mario Mastromarco @ n_TOF General Meeting, 22-24

0.9
RADIUS PARAMETERS FOLLOW

7.4763380 7.4763380 0 0 1

7.4763380 7.4763380 0 0 2 3

7.8000000 7.8000000 0 0 4

7.8000000 7.8000000 0 0 56

7.9000000 7.9000000 0 0 7 8

7.9000000 7.9000000 0 0 9

7.9000000 7.9000000 0 01011

7.9000000 7.9000000 0 01213

7.4000000 7.4000000 0 014

8§.5000000 §.5000000 0 01516

8.0000000 §.0000000 @ 017

NUCLIDE MASSES AND ABUNDANCES FOLLOW
159.926848 .98086900 0. 0123
157.923640 1.290E-02 0. 0456
156.924053 4.200E-08 0. 078
155.922449 5.900E-03 0. 0 91011
154.922862 3.300E-07 0. 01213
153.921257 3.3025E-4 0. 014
152.921671 3.900E-12 0. 01516
151.920066 3.800E-07 0. 017

BROADENING PARAMETERS FOLLOW
7.4763800 294.15000 .0003309 0. 0. 0. Oo0000

MISCEllaneous parameters follow
TZERO 0 0 .00000000 .00000000 .99999999 .0OMOOOAO 183.9252

NORMAlization and "constant" background follow

1.00000000 1.89773-8 0. 0. 0. 0. 010000
.005000000 1.00000-9 1.00000-8 0. 0. 0.
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LooNOUAEWNE

RSA by SAMMY code

Gd160 dummy case

Gd 160 151.920066 5
TWENTY

USE NEW SPIN GROUP FORMAT NUMBER

PRINT ALL INPUT PARAmeters
BROADENING IS WANTED

USE FREE GAS MODEL OF DOPPLER BROADENING
DOUBLE

eV
PUBLISH
294.15 183.9252 0.007
7.4763380 3.3109e-4 0.00000
CAPTURE
1 1 0 0.5 1.0 0.0 #gd160
1 1 0 0 0.5
2 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
3 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
4 1 0 0.5 1.0 0.0 #gd158
1 1 0 0 0.5
5 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
6 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
9 1 0 0.5 1.0 0.0 #gd156
1 1 0 0 0.5
10 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
11 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
14 1 0 0.5 1.0 0.0 #gd154
1 1 0 0 0.5
2.100e-1 1.00 0.0 0.0

USER-DEFINED RESOLUTION FUNCTION
FILE=RF EAR1 v2 CORR.txt

Mario Mastromarco @ n_TOF General Meeting, 22-24

0.9
RADIUS PARAMETERS FOLLOW

7.4763380 7.4763380 0 0 1

7.4763380 7.4763380 0 0 2 3

7.8000000 7.8000000 0 0 4

7.8000000 7.8000000 0 0 56

7.9000000 7.9000000 0 0 7 8

7.9000000 7.9000000 0 0 9

7.9000000 7.9000000 0 01011

7.9000000 7.9000000 0 01213

7.4000000 7.4000000 0 014

8§.5000000 §.5000000 0 01516

8.0000000 §.0000000 @ 017

NUCLIDE MASSES AND ABUNDANCES FOLLOW
159.926848 .98086900 0. 0123
157.923640 1.290E-02 0. 0456
156.924053 4.200E-08 0. 078
155.922449 5.900E-03 0. 0 91011
154.922862 3.300E-07 0. 01213
153.921257 3.3025E-4 0. 014
152.921671 3.900E-12 0. 01516
151.920066 3.800E-07 0. 017

BROADENING PARAMETERS FOLLOW
7.4763800 294.15000 .0003309 0. 0. 0. Oo0000

MISCEllaneous parameters follow
TZERO 0 0 .00000000 .00000000 .99999999 .0OMOOOAO 183.9252

NORMAlization and "constant" background follow

1.00000000 1.89773-8 0. 0. 0. 0. 010000
.005000000 1.00000-9 1.00000-8 0. 0. 0.
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RSA by SAMMY code

Gd160 dummy case

Gd 160 151.920066 5
TWENTY

USE NEW SPIN GROUP FORMAT NUMBER

PRINT ALL INPUT PARAmeters
BROADENING IS WANTED

USE FREE GAS MODEL OF DOPPLER BROADENING
DOUBLE

eV
PUBLISH
294.15 183.9252 0.007
7.4763380 3.3109e-4 0.00000
CAPTURE
1 1 0 0.5 1.0 0.0 #gd160
1 1 0 0 0.5
2 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
3 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
4 1 0 0.5 1.0 0.0 #gd158
1 1 0 0 0.5
5 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
6 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
9 1 0 0.5 1.0 0.0 #gd156
1 1 0 0 0.5
10 1 0 -0.5 1.0 0.0
1 1 0 1 0.5
11 1 0 -1.5 1.0 0.0
1 1 0 1 0.5
14 1 0 0.5 1.0 0.0 #gd154
1 1 0 0 0.5
2.100e-1 1.00 0.0 0.0

USER-DEFINED RESOLUTION FUNCTION
FILE=RF EAR1 v2 CORR.txt

0.9
RADIUS PARAMETERS FOLLOW

7.4763380 7.4763380 0 0 1
7.4763380 7.4763380 0 0 2 3
7.8000000 7.8000000 0 0 4
7.8000000 7.8000000 0 0 56
7.9000000 7.9000000 0 0 7 8
7.9000000 7.9000000 0 0 9
7.9000000 7.9000000 0 01011
7.9000000 7.9000000 0 01213
7.4000000 7.4000000 0 014
8.5000000 8.5000000 0 01516
8.0000000 8.0000000 0 017
NUCLIDE MASSES AND ABUNDANCES FOLLOW
159.926848 .98086900 0. 0123
157.923640 1.290E-02 0. 0456
156.924053 4.200E-08 0. 078
155.922449 5.900E-03 0. 0 91011
154.922862 3.300E-07 0. 01213
153.921257 3.3025E-4 0. 014
152.921671 3.900E-12 0. 01516
151.920066 3.800E-07 0. 017
BROADENING PARAMETERS FOLLOW
7.4763800 294.15000 .0003309 0. 0. 0. 000000
MISCEllaneous parameters follow
TZERO 0 0 .00000000 .00000000 .99999999 .0OMOOOAO 183.9252
NORMAlization and "constant" background follow
1.00000000 1.89773-8 0. Q. 0. 0. 010000
.005000000 1.00000-9 1.00000-8 0. 0. 0.
40
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RSA up to 10 keV

Yield
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Main 1°0Gd capture resonance
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Yield
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Yield

RSA... unricognized structures
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RSA... unricognized structures
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Unsigned structures above 10 keV
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structure @ 635 eV
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48 rows

Search Incident particle Evaluation Material

NEA Incident neutrondata |JEFF-3.3  |As72 635 0613 P

MNEA Incident meutrondata |JEFF-3.3  |As74 637.2687

MNEA Incident neutrondata |JEFF-3.3  |As74 637.3422 ) e

MNEA Incident neutrondata |JEFF-3.3 Srg4 635

MNEA Incident neutron data |JEFF-3.3 Srgg 636.8112

MNEA Imcident neutron data |JEFF-3.3 Ru99 636.2

MNEA Imcident neutron data |JEFF-3.3 Pd108 636.2

MNEA Incident neutrondata |JEFF-3.3 Pd110 636.5

MNEA Incident neutrondata |JEFF-3.3  |Ag108 £35.36

MNEA Incident neutron data |JEFF-3.3  |Ag109 634.5

MNEA Incident neutrondata |JEFF-3.3  |Ag110 637.1204

NEA Incident neutrondata |JEFF-3.3  |Ag110  |637.4988 i

MNEA Incident meutron data |JEFF-3.3 Cd106 635.087 :

NEA  |incident neutrondata |JEFF-3.3  [In114  [634.3417 n_TOF
NEA  |ncident neutrondata |JEFF-3.3  |[n114 637.0182 FIT

MNEA Incident neutron data |JEFF-3.3 Sb12s £34,5823 ENDF/B-VIIIL.O
MNEA Imcident meutrondata [JEFF-3.3  [Tei21 £35.9277 JENDL-5
MNEA Incident meutron data |JEFF-3.3 127 635.75 JEFF-3.3
MNEA Incident neutrondata |JEFF-3.3 He127 637.111

MNEA Incident neutrondata |JEFF-3.3 He129 636.8

MNEA Incident meutron data |JEFF-3.3 Ba131 634.9718

MNEA Imcident neutron data |JEFF-3.3 Ba131 £35.5911

MNEA Incident neutrondata |JEFF-3.3 La138 635.7065

MNEA Incident neutron data |JEFF-3.3 Cel137 636.527

MNEA Imcident neutron data |JEFF-3.3 Cel43 636.832

MNEA Imcident neutron data |JEFF-3.3 Pri41 635.8

MNEA Incident neutrondata |JEFF-3.3 MNd142 636.4

MNEA Incident neutron data |JEFF-3.3 Cd149 635,845

MNEA Imcident neutron data |JEFF-3.3 Thb159 637.6

MNEA Incident neutron data |JEFF-3.3 Dy161 £35.3

MEA Incident neutron data |JEFF-3.3 Dy163 637.17

MNEA Incident meutron data |JEFF-3.3 Ho165 634.8

MNEA Imcident neutron data |JEFF-3.3 Er167 636.9

MNEA Imcident neutron data |JEFF-3.3 Tm170  |635.7607

MNEA Incident neutron data |JEFF-3.3 Yb168 636.2426

MNEA Incident meutron data |JEFF-3.3 HF177 634.32

MNEA Imcident neutron data |JEFF-3.3 Ta181 636.29

MNEA Incident neutrondata |JEFF-3.3 Re187 636

MNEA Incident neutron data |JEFF-3.3 Re188 635,007

MNEA Incident meutron data |JEFF-3.3 Re188 637.4905

MNEA Imcident neutron data |JEFF-3.3 Qs187 636.5

MNEA Incident neutrondata |JEFF-3.3 Uz34 637

MNEA Incident neutron data |JEFF-3.3 U235 635.3746 i o
MNEA Imcident neutron data |JEFF-3.3 Uz23s £35.9864

MNEA Imcident neutron data |JEFF-3.3 U235 636.5639 700 750 800 850 900 950
MNEA Incident neutron data |JEFF-3.3 Uz3s £36.5637 neutron energy [eV]
MNEA Incident neutron data |JEFF-3.3 Pu239 £37.2519

MNEA Imcident neutron data |JEFF-3.3 Puz40 £37.56




48 rows

950

Search Incident particle Evaluation Material

NEA Incident neutrondata |JEFF-3.3  |As72 635 0613 P

MNEA Incident neutrondata [JEFF-3.3  |As74 637.2687

MNEA Incident neutrondata |JEFF-3.3  |As74 637.3422 ) e

MNEA Incident neutrondata |JEFF-3.3 5ra4 635

MNEA Incident neutron data |JEFF-3.3 5rag £36.8112

MNEA Incident neutron data |JEFF-3.3 RU99 636.2

MNEA Incident neutron data |JEFF-3.3 Pd108 £36.2

MNEA Incident neutrondata |JEFF-3.3 Pd110 636.5

MNEA Incident neutrondata |JEFF-3.3  |Ag108 £35.36

NEA Incident neutron data [JEFF-3.3  |[Ag109 634.5 27 TOWS ENDF

MNEA Incident neutrondata |JEFF-3.3  |Ag110 637.1204 —

NEA |incident neutrondata |JEFF-3.3  |Ag110  |637.4988 Search Incident particle Evaluation  Material E

NEA |incident neutrondata |JEFF-33 |Cd106  [635.087 NEA  |Incident neutrondata |[ENDF/B-VILO |As73 637.6

MNEA Incident neutron data |JEFF-3.3 In114 634.3417 .

NEA  |incident neutrondata |JEFF-3.3  |In114 637.0182 " INEA Incident neutron data |ENDF/B-VII.O _|Rb86 636

NEA  |incident neutrondata |JEFF-3.3 |5b126  |634.5823 MNEA Incident neutron data |[ENDF/B-VIIL.O |5r84 635

HEQ :”C?geni HEUEFOH gaEa jEEEgg E“}_?“ ggg?g?? NEA Incident neutron data |[ENDF/B-VIILO [Ru99 636.2
nclgent Nedcron aata -3, . [

NEA— fncident neutrondats EFF 33 Beizr 1637 111 .. NEA Inc!dent neutrondata |ENDF/B-VIILO [Pd108 £36.2

MNEA Incident neutron data |JEFF-3.3 ®e129 536.8 NE.IE'!. |F‘|CIC|EF‘I|: neutron data ENDF}FB'U”LG Pd11ﬂ 636.5

NEA |incidentneutrondata |JEFF-33  [Ba131  [634.9718 MNEA Incident neutron data [ENDF/B-VILO |[Ag111 634.5

NEA _lincident neutrondats |EFF-33 [Bat31 16355911 'NEA incident neutrondata |ENDF/B-VILO |[Cd106  [635.087

MNEA Incident neutrondata |JEFF-3.3 La138 635.7065 .

NEA  |ncident neutrondata |JEFF-3.3 |Ce143  |636.832 MNEA Incident neutron data |[ENDF/B-VIILO  |Pr141 635.8

HE: :”C!ge”E ”eUEm” gaEa jEEEgg m“:z gggi NEA Incident neutron data [ENDF/B-VILO [Nd142  |636.4
nclgaent nedcron aata -3, . " [

NEA  lincident neutrondata LJEEF3.3  [Cd14s 635 845 MNEA Inc!dent neutrondata |ENDF/B-VIILO [Pm145  |634.7093

NEA  lncident neutrondata |JEFF-33  [Tb159 16376 MNEA Incident neutron data |[EMDF/B-VILO  |Dy161 £35.3

NEA  [incidentneutrondata [JEFF-33  [Dy161  [635.3 MNEA Incident neutron data |[ENDF/B-VILO |Dy163 637.17

NEA _lncident neutrondata |JEFF-3.3 [Dy163 163717 NEA  |[incident neutrondata |[ENDF/B-VILO [Ho165 [634.8

MNEA Incident neutrondata |JEFF-3.3  |Ho165  |634.8 .

NEA  lncident neutrondata |EFF33  E167  leses NEA Incident neutron data |[EMDF/B-VIILO |[Er67 636.9

NEA  |incident neutrondata |JEFF-3.3 [Im170 |635.7607 MNEA Incident neutron data |ENDF/B-VIILO [Re187 636

HEQ :”C?ge”E HEUEFOH gaEa jEEEgg :’F}?? 2223225 e NER Incident neutron data |[ENDF/B-VIILO |Os186  |634.7
ncigent nedtron daca -3, . [

NEA fncident neutrondats EFF33  [Ta181 1636 29 MNEA Inc!dent neutrondata |ENDF/B-VIILO |Os187 636.5

NEA  lncident neutrondata LUEFF-3.3 |Re187 636 MNEA Incident neutron data [EMNDF/B-VIILO |Ir194m  |634.3605

NEA  [incidentneutrondata |JEFF-33 [Re188  [635.007 ... NEA Incident neutron data |[ENDF/B-VIILO U234 637

NEA_ncidentneutrondats EFF-33 RetSs 6374905 NEA [Incident neutrondata [ENDF/B-VIl0 |U235  [635.3727

NEA  lncident neutrondata |JEFF-33 U234 637 | NEA Incident neutron data [EMNDF/B-VIILO (U235 £35.9863

NEA  |Incident neutrondata |JEFF-3.3  |U235 635.3746 ﬁ MNEA Incident neutron data |[ENDF/B-VIILO |U235 636.5657 o $)

HE: :”C!ge”E F‘EUEFC’” ﬂaEa jEE:g Hgg ggggzgg - NEA Incident neutron data |[ENDF/B-VIILO [U238 636,5637 900
nclgent neutron aata -3, . i '

NEA  lincident nevtrondata |JEFF3.3  1Uz3s |63 5637 NEA Inc!dent neutrondata |ENDF/B-VILO |Pu239  |637.2534 neutron energy [eV]

NEA Incident neutron data |JEFF-3.3 |Puz39 637 2519 MEA Incident neutron data |[EMDF/B-VILO |Pu240 637.4241

MNEA Incident neutron data |JEFF-3.3 Puz40 637.56




48 rows

117 rows

Search Incident particle Evaluation Material Search Incident particE Evaluation  Material E
MNEA Incident neutron data |JEFF-3.3  |As72 635, 0513 - MNEA Incident neutrondata [TEMNDL-2019 [Mn50m  [634.465
MNEA Incident neutron data IJEEF-3.3 AsT4 637 2687 MNEA Incident neutrondata |[TEMDL-2019 |Co&2 634.6249
NEA Incident neutron data  |JEFF-3.3 As7d 637 3422 ) e MNEA Incident neutrondata [TEMDL-2019 |Cu7ém  |634.6431
NEA Incident neutrondata |JEFF-3.3 Sra4 635 MNEA Incident neutrondata [TENDL-2019 |Ga&s 637.5577
NEA Incident neutron data |JEFF-3.3 <189 636.8112 MNEA Inc!dent neutrondata |[TENDL-2019 |As73 637.4963
NEA Incident neutron data |JEFF-3.3 RU99 6367 MNEA Incident neutron data [TENDL-2019 |Br79m 636.5836
NEA incident neutron data LJEFE-3.3 54108 636.2 MNEA Incident neutrondata [TENDL-2019 |Rb8é 635.5952
NEA Incident neutron data JEFF—3I3 Bd110 63:’;'5 MNEA Incident neutrondata [TENDL-2019 [Sr84 635
NEA Incident neutron data _JEFF—3I3 20108 635I36 NEA Incident neutrondata |[TENDL-2019 |Nb102m  [637.2151
NEA Incident neutron data _JEFF-3I3 Ag1 09 634I5 MNEA Incident neutrondata |[TENDL-2019 |Mb106 635.9606
: : g : ___ |27 rows ENDF NEA  |Incident neutrondata |TENDL-2019 |Nb94 635.6213
NEA Incident neutrondata |JEFF-3.3  |Ag110  |637.1204 . -
. , , ) , MNEA Incident neutrondata [TENDL-2019 |Nb9s 636.027
NEA [incident neutrondata JEFF-33 1AQ110  |637.4988 Search Incident particle Evaluation  Material E NEA  lincident neutrondata |TENDL-2019 |Nb98  |637.4332
HEQ :2;:3:25 ESEEE: g:i: jEEEgg ﬁjliﬁ ggigg:? NEA Incident neutron data |[ENDF/B-VILO [As73 637.6 NEA  |lncident neutrondata |TENDL-2019 |Nb98m  [635.5377
NEA Incident neutron data JEFF—3I3 n113 63?IO‘182 - NEM Incident neutron data ENDF;"B-V”LG Rbgs 636 . MNEA Inc!dent neutrondata [TENDL-2019 |[Mo103 635.8959
: ' ' : MNEA Incident neutrondata |[TEMNDL-2019 [Tc95 637.2974
NEA  |incident neutrondata |JEFF-3.3 |5b126  |634.5823 MNEA Incident neutron data [EMDF/B-VIILO |Sr84 635 NEA  ncident neutrondata [TENDL-2018 1Tcssm 1637 5628
HEQ :”C?gent neutron gata jEEEH |T61 21 6355277 MNEA Incident neutron data [EMNDF/B-VIILO |Rug9 636.2 NEA  |ncident neutrondata |[TENDL-2019 |Ru99 635.7896
R o e L = /NEA  |[ncident neutrondata |[ENDF/B-VIL.O |Pd108  |636.2 |NER__Jncident neutrondata [TENDL-2019 Rus9 __J636.2__
! ! v ncigent neutron data - .
NEA  |Incident neutrondata |JEFF-33  [Xe129  |636.8 NEA Incident neutrondata |ENDF/B-VIL.O |Pd110  |636.5 NEA  |incidentneutrondata |[TENDL-2019 |Rh101 _ [635.4865
NEA  [ncidentneutrondata |JEFF-3.3 |Ba131  |634.9718 MNEA Incident neutron data [EMNDF/B-VIILO  |Ag111 634.5 NEA  |ncidentneutrondata |[TENDL-2019 [RR111  [635.7004
HE: :EEEZEE QSEE[ on jgig jggggg E;g; ggggg; ; ' NEA Incident neutron data [ENDF/B-VILo [Cd106  [635.087 | HEQ :nc@gent neutron gata Emgfzm Eﬂ%m 636.0915
-3 : : ncident neutron data -2019 99 636.2984
NEA  [ncident neutrondata |JEFF-3.3  |Ce137  |636.527 NEA |Incident neutrondata |ENDF/B-VII.O |Xe129  |636.8 NEA __|incident neutrondata |[TENDL-2019 |Pd108__ [636.2
NEA Incident neutrondata [JEFF-3.3 [Cel143  [636.832 MEA Incident neutron data |[ENDF/B-VIILO  |Pr141 635.8 MNEA Incident neutron data |[TENDL-2019 |Pd110 £36.5
HEQ :HC!gEHEHEUEFOH gaEa jEEEgg 54214‘:2 gggi NEA Incident neutron data |[ENDF/B-VIILO |Nd142  |636.4 Egi :ﬂcigemneutron gata Emgt-mg ﬁng 634.7806
ncident neutron data -3 . ' : - ncident neutron data -2019  |Ag105 635.3285
NEA  |incident neutrondata |JEFF-3.3  |Gd149  |635.845 NEA Incident neutron data [ENDF/B-VII.O |Pm145 6347093 NEA  |lncident neutrondata [TENDL-2019 |Agi16  |634.3221
NEA  |incident neutrondata |JEFF-3.3  [Tb159  |637.6 NEA Incident neutron data |ENDF/B-VIILO  |Dy161 635.3 NEA  |Incident neutrondata |[TENDL-2019 |Cd99  |635.2761
MNEA Incident neutron data |JEFF-3.3 Dy161 £35.3 ME& Incident neutron data ENDFJ{B-UHL{] Dy163 637.17 MNEA Incigent neutron gata TEMDL-2019 |Cd99 637.3324
MNEA Incident neutron data |JEFF-3.3  |Dy163 637.17 ; _ MNEA Incident neutron data |[TENDL-2019 |In122 636.9546
MNEA Incident meutron data |JEFF-3.3 Ho165 634.8 NEA Inc!dent neutron data ENDF‘{B VIO |Ho165 634.8 MNEA Incident neutrondata [TENDL-2019 |In122 637.2724
NEA  |incident neutrondata |JEFF-3.3  |EF167  |636.9 NEA Inc!dent neutrondata |ENDF/B-VIL.O |Fr167 636.9 NEA  |incident neutrondata |[TENDL-2019 |In124  |637.0118
NEA  |incident neutrondata |JEFF-3.3 [Tm170  [635.7607 NEA Incident neutron data |[ENDF/B-VII.O |Re187 636 NEA  [incident neutrondata |[TENDL-2019 [In124m  |635.2783
MNEA Incident meutron data |JEFF-3.3 Yb168 636.2476 . : B . NEA Incident neutrondata [TEMDL-2019 |(In124m  |636.6797
MEA Incident neutron data IJEFF-3.3 IHFA77 634.32 NEA |ﬂC!dEF‘It neutron data ENDF‘IB Vil.o |Os186 634.7 MNEA Incident neutron data |[TENDL-2019 |Sn110 636.6528
MEA Incident £ data |[EMNDF/B-VILO |Os187 636.5
MEA  lincidentmeutrondata LJEFF-3.3 [Ta181 563529 ncigent neutron datd /B-VIIL S - NEA  |ncidentneutrondata |[TENDL-2019 [Sn113  |637.2376
MEA  |Ilncident neutrondata |JEFF-3.3  |[Re187  |636 MEA Incident neutron data [ENDF/B-VIILO |Ir1194m £34.3605 NEA |incident neutrondata [TENDL-2019 127 635.75
NEA |incident neutrondata |JEFF-33 [Re188  [635.007 I NEA Incident neutron data [ENDF/B-VILO (U234 637 HEQ :;z:ﬂg;iggagg; g:E: Emgtgglg Egg 2;2-;186
HEQ :233:25 Eiﬂﬁﬁﬁﬂ ﬂZEZ jEEEii %383?. 2?2'3905 NEA Incident neutron data |[ENDF/B-VILO U235 635.3727 NEA  |ncident neutrondata |[TENDL-2019 |Cs135  |636.1415
NEA  lIncident neutrondata LJEFF-3.3 (U234 637 MNEA Incident neutron data [ENDF/B-VIIL.O (U235 635.9863 NEA  [incident neutrondata [TENDL-2019 [La146  [637.5143
NEA [ncident neutrondata |JEFF-33 U235 [635.3746 ﬁ NEA  |incident neutrondata |[ENDF/B-VILO |U235 636.5657 | R 1=2 :EE:SZEEEZEEFSE ggig TENDEA0S ceris BT
HE: :”C!ge”E F‘EUEFC’” ﬂaEa jEE:g Hgg ggggzgg - NEA Incident neutron data |[ENDF/B-VIILO [U238 636.5637 | NEA  ncidentneutrondats TENDL-2019 Ce1a1  le3c 4137
-3 . i v .
NEA—ncident noutron dacs T EFF 33— Usss—le36. 2657 NEA Incident neutron data [ENDF/B-VII.O [Pu239  [637.2534 NEA  lincident neutrondata |[TENDL-2019 |Pri41  |635.8
NEA Incident neutrondata |JEFF-3.3  |Pu239  |637.2519 MEA Incident neutron data |[EMDF/B-VILO |Pu240 637.4241 NEA Incident neutrondata |TENDL-2019 |Pr143 635.162
NEA Incident nautron data |JEEE-3 3 BL240 637 %6 MNEA Incident neutrondata |[TENDL-2019 |Pr147 636.7186
: : MNEA Incident neutron data | TEMDL-2019 |Pr154 635.4293
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Extracted kernels

Iy = 74.99 £ 0.62 meV
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Extracted kernels

Iy = 74.99 £ 0.62 meV
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Kernels comparison
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EAR2

(Thermal and Resolved Resonances Region)

Mario Mastromarco @ n_TOF General Meeting, 22-24
November, Valencia (ES)
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Conclusions

STEPS DONE

Kernel average uncertainty <12.0 %
Dummy background subtracted

RRR analized by R-matrix SAMMY Code

TO DO (EAR2)

Implementation of the Setup geometry and energy loss (MC code) to get the WF for the PHWT
Extract the Yield from Weighted Counts and normalize at @4.9 eV of Au

Study of the reaction at low neutron energies and the RRR

Mario Mastromarco @ n_TOF General Meeting, 22-24
November, Valencia (ES)
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Thank You

Mario Mastromarco @ n_TOF General Meeting, 22-24
November, Valencia (ES)
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Conclusions (EAR2)

TO DO

* Implementation of the Setup geometry and energy loss (MC code) to get the WF for the PHWT
e Extract the Yield from Weighted Counts and normalize at @4.9 eV of Au

e Study of the reaction at low neutron energies and the RRR

Mario Mastromarco @ n_TOF General Meeting, 22-24

November, Valencia (ES) 62



