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Monte Carlo simulation of intermultiplet
transitions in Pr
Aim:
Project an High Inelastic Neutron Scattering
experiment in the eV range energy on Prasodimio (Pr)

Monte Carlo simulation code give a prediction about
the performance of the particular spectrometer
before the realization of the experiment to organized
the correct set up.

In this particular case we want to study the
intermultiplet transition of Pr (rare-earth metal).



Summary

+ Intermultiplet transitions
» The spin-orbit interaction

* Inelastic Neutron Scattering
+ VESUVIO spectrometer

- MonteCarlo simulation



Intermultiplet transitions

Hamiltonian of a system considering
spin-orbit interaction is:
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Intermultiplet transitions

Cross section:
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Intermultiplet transitions
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Prasodimium

Background: Intermultiplet transitions observed in metallic Pr in the range: 0 < fiw < 1600
meV:1 < Q < 15 AL (A.D. Taylor et al., PRL, 61, 1309 (1988)). Transition *Hy —! G4

@1170 meV was not observed.
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Vesuvio




Time-of-Flight technique (T.O.F.)

- Inverse geometry
(final energy selection)

.

Crystal

R o

Filter

Sample L,
Analyse AN
Energy
Ei=1/2mv,”
_ fi_g_ ".r"li Detector
-rul -l.t“




MonteCarlo Simulation
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Instrument Parameters File

- Blocco note

Fil=  Modifica Formabo  Misualizza  »

1 1.80 —5.5599990E-02 11.05500 1.01395000
2 2.00 —5. 91 00000E-0O2 11. 05500 1.01=

3 2.50 —2.34999909E-02 11. 05500 1.013

4 3.00 —0.1553000 11. 05500 1.013

5 =4 0. 80000 —0.1629000 11. 05500 0. 6845000
5 —42.87000 -0.1157000 11.05500 0. 56842000
7o =44 . 95000 —0.1874000 11.05500 0. 6875000
5 —47.08000 —0.1999000 11.05500 0.59203000
9 —51.FE000 0.1 7a7F000 11.05500 0. 6B7a000
10 =530 90000 —0. 1103000 11. 05500 0. 681La000
11 —-56.00000 —0. 1802000 11. 05500 0. 6802000
12 =57 . 98000 —0.1244000 11. 05500 0. 6790000
13 —50.12000 1.3600000E-02 11. 05500 0. 6702000
14 —62.22000 —-0.14 55000 11.05500 0. 6785000
15 —64 . 26000 —F.2700001E-O2 11.05500 0. 8803000
1la —85.27000 0. 1903000 11.05500 0. 6874000
17 67 . 00000 —0. 2220000 11. 05500 0. 70458000
18 55, 36000 -0 1317000 11. 05500 0. 68925000
15 53 . 34000 —0. 1028000 11. 05500 0. 8880000
20 §l. 28000 —0. 1076000 11. 05500 0. 8889000
21 S59.27000 =7. 0900001 E-02 11.05500 0. 56803000
22 57.23000 —0. 2223000 11.05500 0. 58915000
23 55.13000 —5.8400001E-02 11.05500 0. 6798000
24 53006000 —0. 2826000 11. 05500 0. 6932000
25 48. 10000 2. 0000000E-02 11. 05500 O.68855000
26 4516000 —0. 1973000 11. 05500 0.8932000
27 44 . 08000 —0.1922000 11. 05500 0. 8873000
28 41 . 22000 8.9599997E-02 11.05500 0. 5637000
29 Z9.85000 —3.3599999E-02 11.05500 0.674 5000
30 37 .85000 —0.1995000 11.05500 0. 56849000
31 =5. 75000 —0.1995000 11.05500 0. 8849000
32 2371000 —0. 2554000 11. 05500 0. 83058000

Linea 32, calonna 72




Input File
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!' WMo of instrument paraaneter file.

! First and last detectors

' Final energy and HWHM of res frn (meWV)

' DtO in mwicrosec, DLO in om.

!' Mindimuan and maximoum tof4+ channel width
! Badius of wamwbra and penwmbrs in o ..

! Height, width and depth of detector in
! Sample geomsetry. l=slab,Z=cylinder'

! Sample angle

! B and Height of cylinder or thickness,
! Munber of different atomlc masses.

' Mass, xsect, s.d. of J(v),no atoms Ph

! Density of sample in gmScocubic cm.

! MNunmber of events

!' Maximun order of scattering

'name of outcput £ile

(Imicro—=saec)

[=ch 4

ho,width of =lab.

Ln 16, <ol 15



MonteCarlo Simulation
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Intensity

MonteCarlo Simulation
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Intensity
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S(¢,m) (arbitrary units)

MonteCarlo Simulation
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Conclusion

» Observation of intermultiplet transitions
* High Inelastic Neutron Scattering

- MonteCarlo Simulation in Pr



