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The goal of the tests

* The goal of the performed tests is the proof-of-concept of transmission studies for their
feasibility and viability

» Step 1: Test the method in samples with well known (n,tot) cross section

» Step 2: Test the concept first to the Filter Station and then to the newly constructed
Transmission Station
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Filter Station: Al --3 cm thickness

Transmission
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Filter Station: Al --5 cm thickness

Transmission

stat. uncertainty (%)
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Transmission ~0.65

Proton statistics
Sample PTB MGAS
Al5cm 8.27E17 8.27E1l7
Empty 7.40E17 5.10E17
50 bpd in the energy range

Nice agreement between
U5 and B10
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Filter Station: Al --8 cm thickness

Transmission

stat. uncertainty (%)
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Transmission Station: Al --5 cm thickness

Transmission

stat. uncertainty (%)

2 o8
g

1

0.8

0.6

04

L

;=

] I

gl Ll o " by i
wmery P '"ﬁ| T
i u'}{i"”
H'ln'll

le uli|]|n |’|d|'i!] I |

IH—’EI\ [TTTTT

=

i

l||| ty

0.6

04

0.2

7:H L| [ ||J,1|J[H |‘|‘ ]l —PTB —MGAS —TC (PTB)
R 1

T m\%u

=
pn e
=
4+
e
P
-
—
e
3=

} 1
T

FUy p 0 st

oy
=
=

E—t—

10° 10° 107

m L
B c

o F
g o

T T T T T TR I T T

i - - |
IR L muinr B
o
\

T

al
3

o

m
Y
=

1 —PTB —MGAS —TC (PTB) -

LR

I .
1 T 1 1 il [ T
v T R r"-uﬂf“.,,;ﬂ"lfﬁ LB L) A A e
Il n . e LarE . o T LR
" . T S aratl i

L { T ITITT I
i
]
{

10 10? 10° 10* 10° 10° 107

m [
E] F

o F
g «

Proton statistics
Sample PTB/MGAS

Al5cm 1.24E17
Empty 1.85E17

50 bpd in the energy range
Nice agreement between
U5 and B10
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Al --5 cm thickness: MGAS comparison of Filter (FS) and Transmission Station (TS)
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Al --5 cm thickness: PTB comparison of Filter (FS) and Transmission Station (TS)
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Transmission Station: C --1.2 cm thickness

Proton statistics
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Transmission Station: C --1.2 cm thickness + Filter Station: Al --5 cm thickness

Transmission
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Transmission Station: Bi --1.2 cm thickness

.I
|

Ll
|

—PTB —MGAS —TC (PTB)

10°
E, (eV)

107

10°

10°

10*

10°

10?

UOISSIWSUE. |

10

* Proton statistics

PTB/MGAS

0.96E17
1.85E17

Sample
Bil.2cm
Empty

* 50 bpd in the energy range
U5 and B10

* Nice agreement between

I

L] o Ty e e

107

—PTB —MGAS —TC (PTB)

10°

10°

10*

10°

10?

0000000000

444444

(%) Aurensoun 1BIs

qa - -

10
E, (eV)

0

1

§ Zinovia Eleme

10

n_TOF Collaboration Meeting, Valencia, Spain
23 November 2023

" University of loannina



Transmission Station:

Bi --1.2 cm thickness

Transmission

stat. uncertainty (%)
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Transmission Station: Ar gas in a 3 L scuba tank @ 200 atm pressure

Transmission
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Transmission Station: Ar gas in a 3 L scuba tank @ 200 atm pressure

Transmission

stat. uncertainty (%)
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Conclusions for gaseous detectors

Proof of principle test successfully performed

« Two converters: U5 (PTB), B10 (MGAS)

 Measurement of several well known/characterized samples (Al, C, Bi)

» Data matches calculations within stat. uncertainties

Transmission station (upstream colli2) vs Filter station (upstream collil)

* No systematic difference observed within stat. Uncertainties

« Gives confidence to proceed with transmission measurements upstream colli2 (easier
technical implementation)

First measurement with Argon gas-data matches calculations within stat. Uncertainties

(little statistics due to delays)

How to proceed?

detector/converter?
Further technical implementation of the Transmission Station

\ Zinovia Eleme n_TOF Collaboration Meeting, Valencia, Spain
University of loannina 23 November 2023 14



Thank you for your attention!!

Special thanks to Elissa and Mirco for providing the PTB fission chamber and supervising us in the setup!!




Preliminary analysis capture setup MArEX

RICCARDO MUCCIOLA



Sample in spectra, background
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Each measurement must
be corrected for the
background.

First approximation of
the background is
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measurements with no
converter in the capture
position
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Al5 transmission
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Al5 filter vs sample comparison
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Comparison between sample
and filter of 5cm Al

Perfect agreement between
the two spectra;

No additional background
introduced by transmission
station.
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Background estimation, standard technique

* Missing background component
estimated using Pb and C
measurements

« Measurements performed with
both sample in and sample out
configurations

» Carbon spectra normalized to lead
spectra between 1 and 100 eV

counts/bin

I T 1111
V)
O

« Gamma component estimated
with the subtraction of carbon
spectra from lead spectra

* Neutron scattering component
estimated using carbon

= ' BRI Rt Rt BRI R ol v vl ol ° 1
i s u fL i 1"1—l—'-'-05 L U Both component were adjusted
neutron energy (eV) for the cross sections and areal

densities of the samples
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Transmission

Stat Unc (%)

Al5 transmission, evaluated background
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obtained with new
estimated background

« Better agreement in the
first resonance at 35 keV

 Still not possible to
perfectly reproduce
resonances at higher
energies

Error in background
estimation
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Al5 transmission, background study

Detector 1 Detector 2
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Al5 transmission, new background
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Good agreement of new
transmission with SAMMY;
Better agreement of
resonances with respect to
standard background;
Aluminum transmission
reproduced up to 350 keV.
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counts/bin

counts/bin

Ar transmission, background estimation

Detector 1

HI| T I\IHII| T IIIIIIII T \IIIIH[ T TTTIT

SIN counts Empty

~ Neutron scattering —— InBeam gamma

-+ Extra component ~ —— Background

-
o
=

107

HI‘ T IHHIW T \IIIHI‘ T \I\IHI‘ T TTTIT

—— SIN counts —— Empty
~— Neutron scattering —— InBeam gamma

«-+-- Extra component ~ —— Background

8
time - Ty (ndf

counts/bin

counts/bin

107

10°°

10°

1077

107

107°

10°°

107

Detector 2

HI| T I\IHII| T |||||II| T \IIIIH‘ T TTTI

SIN counts Empty
~ Neutron scattering —— InBeam gamma

- Extra component ~ —— Background

4 8

0 time - Ty (ns1)0
Detector 4

- ——— SIN counts —— Empty
: ~— Neutron scattering —— InBeam gamma
I | Extra component  —— Background

4 8
0 time - Ty (nd)’

N_TOF COLLABORATION MEETING - VALENCIA

« The same technique was
applied to the Argon
measurements

« Shape of background is the
same used for Aluminum

« Normalized to level of
gamma component with
respect to empty
configuration
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Ar transmission, new background

« Good agreement of new
transmission with Sammy

* Regions between
resonances correctly
reproduced
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Detection setup comparison - Al5
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Detection setup comparison - Ar
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» Capture measurement can reproduce transmission of all the

different samples and filters,

* No visible effect of the transmission station on the data, no
additional background added by the modification of the

beam line,

» Background estimation needs additional Pb and C

Conclusions

measurements to be accurate,

* Indication of possible additional background component,

probably gamma, present in the data,

* First effort to correct background lend promising results.

N_TOF COLLABORATION MEETING - VALENCIA 23/11/2023



Thanks for your attention




N_TOF COLLABORATION MEETING - VALENCIA

4 C6D6 detectors
Mounted after the TAC
Distance ~187,8 m
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Bi filter transmission

o ath ¢ it

* Transmission is compared
to the expected spectrum
using SAMMY and the
resonances from JEFF3.3

« Good agreementin the
first resonances

« Statistical uncertainty

| | below 5% in all the range

o ] « Deviation from expected

| | | transmission at higher
energies (>50 keV)
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Bi filter vs Bi sample

« Transmission from the Bi filter is
compared to the transmission
measured with Bi sample

« Bisample slightly thicker (1,2 cm vs
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with the expected values
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No visible effect on the spectra

s bl g A caused by the presence of the
107 0 ey 167 transmission station
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