What is coherence length?
A property of a beam,
or the size of the wave-packet
of an individual particle?
How to check?
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Neutron is not a plain wave because of the life time

A. Steyerl introduced the individual coherence length

[ =\ ht/m=~7.5mm

n

The neutron can be described by the de Broglie’'s wave-packet,
which can explain UCN anomaly, if its size is

[ =10°/k.=10°A /27 ~1.5mm
However the size can decrease with energy like

| =10°/k=10°A/2x
How to check it?

And why de Broglie's instead a gauss wave-packet?



| propose 2 experiments to measure the size of the
de Broglie’s wave packet
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Split coherently a neutron into 2 components with equal speeds
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Analyzer transmits only |+x> polarization

Let’s move analyzer away along x and see the transmission
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The second type of splitting with rf spin-flipper
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Analyzer transmits only |+x> polarization
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current £{30)

Interferenc

X = 2kx6°
What are the
difficulties?
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To see oscillations we need small n
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Spectral averaging
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An alternative
105 105
q T 10 kCu q T 10 kCu

n=q/k0=10" = E=1meV,0=10"

Au~10"tang =4 = 0 = f—;taw ~10°°

X = XA X:1,9:10_5:>X= Xﬂdzzlm
470° 470

0)

A=10A



If we use a gauss wave-packet

k-Kk i ikr—iot — ’ Kr'—i
w=wl+wz=jd3kexp(—( 4Ak§) j@" +jd3kexp(—(k k) jelk“wt

f(Ax)=2 Re(j drdydz v, (x, )y, (x', t)): C j dk exp [— 2Akxz) jcos(kAx)
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If we have simple plain waves
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In this case there is no extinction



Thanks



Interference current £30)
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B cny4ae korga cKopocTu pasnn4yaroTcsi U Mo BENTMYNHE
N HanpaBreHunto

J(X) =277_1[dscos(sX) exp(—X\/1—52 +772)

A OCHOBHYIO pOSib UrpaeT HanbonbLLInn napamMmeTp



PaclienneHue Ha 2 KOMMNOHEHTbI C pa3HbIMU HO
napannenbHbIMU CKOPOCTAMU
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I, (x)= f(X) ZzﬂdeCOS(SX) exp(—X\/1—52 +772)
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Everyone knows that uncertainty Ak in beam preparation
creates coherence length /. =1/Ak. It is possible to see it!
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Take a Si plate and neutrons instead of the light then
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Forlight =+ - =13 R(K) = 7 I—SXP(%dnk)
K=k 1— 7~ exp(2idnk)
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Ak =0.03
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The second type of splitting with rf spin-flipper
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a surface of 10 mm X 10 mm

Volume loss: 0.03
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