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The n_TOF facility at CERN

A High resolution neutron cross section measurements
A Time of Flighfia® Technique
AKEl/ ECERRY) ( 1-8®MEAR2(19m)Y ~810°
A Flux(n/crd/puls@ EAR1:~4-1¢ EAR2:~7.51C
A Neutron spectrum ftbermal to fewdeV(highest among similar
facilities) e
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A Applications:

n_TOF EAR-1 started running in 2001
n_TOF EAR-2 started running in 2014
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A Nuclear Technologie s
A ADS, Fast reactorsii:
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A Basic Nuclear Physic/Es
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PbSpallation Targ&Technical Details

1 cm cooling (water) = Water-cooled lead target
= 60cm®, 40 cm length
= 400 neutrons/proton (MeV-GeV)

Neutrons (EAR-2)
(meV to ~300 Me

4 cm moderator (water/borated water)

| Neutrons (EAR-1)
| (meV to GeV)

Protons
(20 GeV/c)

Neutron
Exit

Window

A EAR1l1cm Water+4cm
Borated Water
(1.28% of BO,)) before
beam pipe.
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Aluminum vessel and support structures

= EAR2: “triangular” shape from the CAD drawings

entrance to beam line. |
NO Boron, just water. g



Full Geometry Model

A 20GeVc protons, with an
Incidence angle ofd&Q).

A Gaussian profile proton beam
(FWHM=3.53&m

A Precise implementation of the
cooling@nd moderation layers.

A All the components have been
implementddllowing the
technicadrawings.

A Special carén thecomposition
of thdeadtarget and the
surroundingaterials.




Geometry ModélDetalls

Lead Target with surrounding vessel and
structural support (Allloys)

Detail on the proton entrancé
and neutron exit windows
Grid beam line entranceﬁgjrned 450
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Geometry ModélDetalls n

Exit toward EAR2 and Moderator layer with
aluminum Support grid

Target support structures, concrete container and beam line;
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Simulation Output: Scorers @ target exit

EAR?2 Detailed 3Bcorer, beam line shape

A Scoring surfaces defined sisnualations with
FLUKA carried ounby Ofeollaboration.

A To use existimginsport codes to get results
EAR1 anBAR2 from the GEANT4 simulatic
target.

A Angular acceptance limitedleg@EAR1
and 1@eg@E AR 2 7z dpectoatwithi |
this solidngle.

A Collected information storer:
Positionmomentum, energy, type of particl
time.

EAR1: 2D scorer @ entrance of beam li
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TransportCode

COLLIMATORS

\
TARGET \ . SCORER/

EXIT \_EAR1 /
A.Tsinganim_TBl?&n/alysis Meeting. O2011 \/

V.Vlachoudisprivate communication

AReal simulatioto the EAR'$Jnaffordable CPU Time

A~Thousands of instarex@screated for each scored neutrodi (wiidheg
andsentscanning a 2cm radius scorer in E3&(distance) or EAR2 (319 1

Alnput with the position and dimensions of the collimators in both beam |

ASimplified transpartIf a neutron hits a collimator is discarded
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Results after transport to EAR1
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Flux/In(E)/pulse

Residuals [%]

Neutron Energy Distribution @ EAR1 (vlo.ﬁ

| neutron E distr. @EAR1 (v10.1.1 & ENDF/B-VII.0)
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Flux/In(E)/pulse

Residuals [%)]

Neutron Energy Distributi@ EAR1v10.1.1)

| neutron E distr. @EAR1 (v10.1.1 & ENDF/B-VII.0) |
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calculated using flux
Integral ir10keV\.

QGSP_INCLXX_HPT (x0.808)

QGSP_BIC_HPT (x0.610)

10°

FTFP_BERT_HPT (x0.501)

Evaluated

* INCLXX_ Hphysic:
lists provide better
normalization factors
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Once normalized,
FTFP_BERT_HPT
follows slightly bettel
spectrum shape at
spallatiorenergies, b
It has the largest
deviation as fgeld
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Neutron Energy Distribution @ EAR1 (vlo.ﬁ

A More precise
collimation datased.

A It improves
significantly the
integral flux
calculated.

A Trends between PLs
are similar to those
found with v10.1.1

Epithermal Evaporation Spallation

A Tracking ofeutrons
wassuspended belov
1 eVto improve
simulation speed (mc
on this, later).
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