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FIG. 2. Measurements of the reflectivity R as a
function of kzt the perpendicular wave vector of the
atom. The data are compared with the EF theory
(curve) and with the measurements of Ref. 1 which,
if plotted, would lie between the dashed lines.
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Integrated Signal (arbitrary units)
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Quantum Evaporation

it is analogous to the photo electric effect

= \oo MA K

VO.CLJLU.VNA

(

a phonon or roton is annihilated and a free atom is created
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FIG. 1. The density p\(z) of the background film of 4He
atoms (dotted lines, scale on left abscissa) and of the JHe im-
purity pf(z) (solid lines, scale on right abscissa) for surface
coverages of n - 0 .15 , 0.20, 0.25, 0.30, and 0.35 4He atom/A2.
The 4He densities of all films shown are indistinguishable
within the first, and partly within the second, layer. The 3He-
impurity density is normalized such that fdzp((z) —1. This
figure is an extended version of a similar figure of Ref. 4.



PURE 4He

t / )

He + SURFACE 3He

I t

0 40 60

T i m e

ao
(us)

100

FIGURh 5.10 : Example of a measured desorbed atom pulse before and after the addition
of -0.23% of a monolayer of 3He atoms to the *He surface. For the upper trace less
than 0.1% of a 3He monolayer was present. Liquid depth is 4.3mm, lus, -13.3dB input
power.
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Phonon Evaporation
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Phonon Evaporation
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Roton Evaporation
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Source of R rotons

they must be produced by roton-roton scattering,
they cannot be injected by a heater

++R+R++R

</. ft+

to increase the probabablity of R+ roton scattering a cavity
is needed
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Fig. 2. Evaporation probability for R+ rotons as a function of roton energy.
The vertical scale is set to be in approximate agreement with experimental
measurements of averaged probabilities. Error bars are drawn for two points
to illustrate the uncertainty in the increase of P+a at high energy. Solid
curve: a fit to E < Y2K data using a saturating linear probability.

Fig. 1. Evaporation signal as a function of the horizontal position x of
the bolometer, where x = 0 is the centre of the opening at the top of the
cavity. The open circles are plotted at energies 20x larger than actual. The
curves are the results of computer simulations with Te// = IK: solid line,
PRa = constant] dashed curve, P+a has the linear dependence, saturating
at 9.5K, shown in Fig. 2. At top right is a schematic of the geometry.
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Fig. 3. Evaporation probability for R~ rotons as a function of roton energy.
The vertical scale is set by the vertical scale in Fig. 2. The dashed curve is
2.3 x lO-*exp[Q.9{E- A)], where E is the roton energy and A = 8.6A".
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Fig. 4. Atom flux from R~ rotons versus bolometer position x: solid curve,
P-a = constant; dotted, P_a = constant if 9 > 6C but P_o = 0 if 0 < 0c;
dashed, P_o = 3 x lQ-3exp[Q.9{E - A)] for 9 > 6C and P_a(0 < 9C) =

Cs <xU&x+>*J: R.~-*>Z.
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