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LANSCE: facilities
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Motivation

Enable new nuclear physics experiments (defense program
applications (DANCE) ) that are currently limited by neutron intensity
or energy resolution available at LANSCE.

The target is being redesigned so that the Flight Paths in the upper tier
provide a higher intensity in the epithermal and medium energy

ranges.
. |Energyranges
Cold neutrons <5 meV
Thermal neutrons omeV-04eV
Low energy range 0.4 eV -100eV
Epithermal energy range 100 eV -10 keV
Medium energy range 10 keV - 1 MeV
Fast energy range 1-100 MeV _
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Current deSign: Mark "I R\?ac:l 100 e FP12
eV-1MeVgs

Protons

Use of MCNPX to model various arrangements
of moderator/reflector/filter materials

Issue: impact on the thermal flux in the lower tier |
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Translated Target Design
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Simple Model :
Thickness Study

A

Thickness of upper target
varies from 0.5 to 35 cm.
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By increasing the thickness of
the target, the energy and the
intensity of the proton flux that
reaches the lower surface of

the target decreases.
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Upper surface of the lower target (103)

Simple Model :
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_ _ _ _ Two peaks :

By increasing the diameter of the hole in 570 MeV and

800 MeV

the upper target, the intensity of the proton
flux that reaches the upper surface of the
lower target increases.
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Neutron Spectrum on Outer Surface of the
Upper Target

beyond a diameter of about 7 cm,
neutron production starts to decrease :
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Figure of Merit : Hole Study
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Hole in the upper target with a Anti-hole and

Plate study middle target study middle target study

Filter Filter
with 5 cm with 3 cm
diameter diameter

of tungsten of tungsten
study study
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Figure of Merit with All Studies

Figure of merit
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Conclusion

« Be aware that some parameters in reality are very instable.
« Next idea : change the field of view
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Thank you !

Questions ?

Contact information :
laurent.ferres@ecole.ensicaen
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Annexes
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Hole Studies on
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0 plate (translated target) 3 plates

The thickness of the plates
varies




Neutron spectrum : plate study
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The addition of plates from top to bottom brings the intensity of the thermal range
in the lower tier higher but brings it down for the medium range in the upper tier
(as expected)
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Neutron intensity : plate study

Lower tier (FP-1) Upper tier (FP-12)

9
o x10 x10°®
£ 40 025
E. C I cold neutrons g— :
c 35 thermal L
C [ 1ow neutrons c — I cold neutrons
C I epithermal neutrons ~ Ithermal neutrons
30 - medum neutrons 0.2 [ ] ;)vilt::::l:':lseutrons
C BD fost neutrons B medium neutrons
L [ [ fast neutrons
25— L
C 0.15
20— -
15— 0.1
10/~ -
C 0.05
S - I

0 (Mark I11) 0 (translated target) 3 5 7

5 7
number of plates 0 (Mark 1) 0 (translated target) 3

number of plates
The addition of plates from top to bottom brings the intensity of the thermal range
in the lower tier higher but brings it down for the medium range in the upper tier

(as expected)
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Figure of merit : plate study
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Hole study

1 cm diameter hole 2 cm diameter hole 4 cm diameter hole
=
6 cm 8 cm
diameter diameter
hole hole
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Neutron spectrum : hole study

Lower tier (FP-1) Upper tier (FP-12)
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The enlargement of the hole brings the intensity of the thermal range in the lower
tier higher but brings it down for the medium range in the upper tier (as

expected) ’s
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Neutron intensity : hole study

Lower tier (FP-1) Upper tier (FP-12)
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Ratio to mark Ill : hole study
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Figure of merit : hole study
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Uranium studies
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Results :

« Thermal neutrons decrease a lot : who cares
because only medium and fast neutrons are
interesting

* Medium and fast neutrons increase a lot :
good but delayed neutron have to be
considered
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Lower Tier
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Hole in the upper target with a middle
target study
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Neutron spectrum : hole and middle

study

Lower tier (FP-1) Upper tier (FP-12)
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[*The enlargement of the hole brings the intensity of the thermal range in the
lower tier higher but brings it down for the medium range in the upper tier (as

expected) */
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Neutron intensity : hole and middle
study

Lower tier (FP-1) Upper tier (FP-12)
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Ratio to mark lll : hole and middle study
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Figure of merit : hole and middle study
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hole study

Ant
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Neutron spectrum : anti hole study

Lower tier (FP-1) Upper tier (FP-12)
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Neutron intensity : anti hole study

Lower tier (FP-1) Upper tier (FP-12)
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Figure of merit : anti hole study
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Shield study
with 5 cm diameter
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Neutron spectrum : 5 cm shield study

Lower tier (FP-1) Upper tier (FP-12)

% 5
£ 107 2 10
L 8 S 10°
810 S, 7
@ §_10
g10° 210°
810 10 *g 10'9 E
z D, 10 |
10™ =10
10-11 !
102 — 1012 | I
107 — H20 107} — H20
10 — D20 10™) — D20 N
-15 [[[] !
107 translated target 10 N translated target S
—— mark Il 10° .
ma . mark |l
107 10
. 10~18 Ik
107 107
-18 -20
10 lIlIllIl 1 llIllIll 1 Illllll] 1 lIlIlJ.IJ 1 lllll]l] 1 IlIlI.lJJ 1 IIllllJ.l 1 lIlIll]I 1 llllllll 1 Illlllll 1 lIlIllll LIl 10 :éi
10-3 10-2 10-1 1 10 102 103 104 105 1(Ener107 10'21 !'_ lIIIlIIl 1 IlIlIIl[ 1 IIllll[] 1 lI[IU.IJ 1 IlIll]l] 1 IIIlllJ.l 1 lIlIllll 1 l]IIU.I] 1 IlIlI.lJ.I 1 IIlIllJ.l 1 lI[ILI_I] L1

gy (eV)

UNCLASSIFIED

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA

10° 102 10" 1 10 10> 10° 10* 10° 1%‘5 107
ner:

gy (eV)

40

« Los Alamos

NATIONAL LABORATORY
EST.1943



Neutron intensity : 5 cm shield study

Lower tier (FP-1) Upper tier (FP-12)

x10° <10
o~ = ~ o
£ 40 € |
8™k S
a N Q - Il cold neutrons
c - c 7 [ thermal neutrons
35 - 0.2 [ low neutrons
B I cold neutrons ' I epithermal neutrons
— thermal neutrons [] medium neutrons
30 [ 10w neutrons [ fast neutrons

I epithermal neutrons
"] medium neutrons

[ fast neutrons 0.15

25

20

0.1

0.05

iy Ik

H20 D20 without reflector translated target marklll Be H20 D20 translated target marklll

UNCLASSIFIED

« Los Alamos

NATIONAL LABORATORY
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA oY e




Ratio to mark Ill : 5 cm shield study

Lower tier Upper tier
o [ o F .‘
"é 1 N "é‘ 40 : ‘l.‘ |
0.9F 35} (
- —— Mark Il I
= C ge - — Mark lll "
0.8 301  ge .‘
- —— H20 - !
- 020 - —— H20 f
- 25 —— D20 /
0.7 - — tranalatod target E —— translated target ) / /
- 20f g
06/ - | /
- /
050 -.\ /- TS \DQE;OJ\% - ;.,‘L"‘H f
‘ [‘J e AV AL ,L . W %{v 10 N \ 1, ff\ Y
04 I . A - i : I A }(,j
- T 5 S
0.3 o o ;_’_/;//QM U
:I EENE Ll Lo Ll L Lo A Lo N L LLlll 0 Ll T T ] [ Ll e i 1 1 1 IIVIIIII RN L L1111l
102 10" 1 10 10? 10° 10* 10° 102 10 1 10 102 10° 10* 10°
energy (eV) energy (eV)

42

« Los Alamos

UNCLASSIFIED

NATIONAL LABORATORY
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA oY e




Shield study
with 3 cm diameter
Beryllium shield | Of tungsten H20 shield
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Neutron spectrum : 3 cm shield study
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Neutron intensity : 3 cm shield study

Lower tier (FP-1) Upper tier (FP-12)
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Ratio to mark Ill : 3 cm shield study
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Field of view

48

« Los Alamos

NATIONAL LABORATORY

UNCLASSIFIED

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA Tere



Neutron spectrum : wing study
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