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Dispersion de Neutrones




Dispersion de Neutrones
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H2 quantum aspects
Rotational degrees of freedom

EFo1 ~14.6 meV — T ~ 169 K
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Molecules in the J = 0 (fundamental level) are very well approximated by structureless entities
Interaction very well approximated by an isotropic (T independent) potential (Silvera-Goldman)
. F. Silvera and V. V. Goldman, J. Chem. Phys. 69, 4209 (1978)
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Translational degrees of freedom (crystal)

Anharmonic crystal even at
low temperatures.
Breakdown of the harmonic
approximation around

equilibrium position

Thermal expansion ~ 0
below a threshold

; i 5 temperature

para-Hj: experimental 73, = 13.8 K (/4cp)
Quasiclassical T,, well above Ty, (25 K, 1e., ~ 1.8 T3)

V {12)ge = 0.75 A




Half filled with
6 g of Oxisorb (CrOs3)

Liquid H2 were left in
this catalytic cylinder
during 5 days before
loading to the sample can
while cooling to 13 K
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Experimental: Inelastic TAS Spin Echo
rracucdl INEULron S>pin ieno

- To start and stop the precession of the neutrons at a well defined plain, /2 flippers are use¢
- For the precession in the opposite sense, instead of applying opposite B field the precession
plane is turned around (x flipper)

eutron Velocity 172 Flip per 11 Flipper Precession Analyser
Beam Selector coil i Field H,
Polarizer Precession Sample T1/2 Flipper | Detector
l Field H, . Position coil ¢
v p i Li

kf = 2.060 A_l
(Q,w) = (2.5 A1, 14.7 meV)
Incoherent SE = 1/3 Coherent SE
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Results

Bragg scattering
F1 OFF, E=0meV, T = 13.2 K
Rough scans Fine scans around 2.8
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Q A7 Q (A™h
| Qp = 2.8004 +0.0008 A=, T = 13.17 K, i.e., 0.95T},
- Monocrystalline sample
- High-purity para-H:

co = 0.001 = 0.002

Qp = 2.8023 £0.0006 A=}, T = 3.1K, ie. 0.22T},

Q,(13.7)/Q,(3.1) = 1.0007
hep with Ryy = 3.78 A



Normalized Counts

Normalized Counts

Results
Incoherent Q-scans
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p-H,, T=6K
IN20-TAS, constant k,, Flipper ON
6 - E K Q-scan, w=14.7 meV
1Q) = I, exp(-u”Q7/3) j (QR J2)
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Momentum Transfer Q [A”]
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p-H,, T=127K
IN20-TAS, constant k,, Flipper ON

T I K Q-scan, w=14.7 meV -
2 ° ; 1Q) = I, exp(u°Q7/3) j(QR /2)
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Momentum Transfer Q [A"]
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Normalized Counts

Normalized Counts

F2 ON, E ~ 14.7 meV
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p-H, T=11K
IN20-TAS, constant k,, Flipper ON
6 I I K Q-scan, w=14.7 meV =
1Q) = I, exp(u*Q7/3) j *(QR J2)
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p-H, T=13.2K
IN20-TAS, constant k' Flipper ON
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Results

5 % Incoherent Q-scans
S 3 :
2, % 1(Q) = j1 (Qd/2) exp (—
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S-F Signal [arb units]

S-F Signal [arb units]

E~147meV, Q=25A"1 T

[ ST
| T |

Ch'2DoF - 108698
R - 0oz

0 26202
Al
w

1001622

P

N
> ® o M A ®» ® o
PUREN I U (U NN N NS N

—
0.45

0.|50 '
PHM Current [Amps]

—
0.55

0.60

0.65

3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2
2.0
1.8-

Data: T-6KBA=1.00 armps Tau_echo = 160 ps

Model TASSECos
Weightng:
Y W= 0o o2

ChitaoF 072672
fr2 - 092885
26099 00154
Al om0 00188
2608806 209136
pi BB x04s167

1.64

——
0.45

O.|50 '
PHM Current [Amps]

—
0.55

0.60

0.65

S-F Signal [arb units]

S-F Signal [arb units]

Results
Spin echo scans
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Results
Inelastic Spin Echo

Full decay echo

Lifetime t [ps]

Four points scans
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