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I L. Introductien

Rutherford

Fip. 1.1 Drawing of the apparatus used by Geiaer and Marsden in 1911-1913 o test and

confirm the new mode! of an atom conceivied by Rutherford in 191 1. *Theapparatus: - consislel

. of a strong cylindricil metal box B, which contained the source of alpha particles R, the scattering

B k foil F. and a microscope M to which the zinc-sulphide screen § wag rigidly attached. The box

a C S Ca e rl n g was fastened down Lo a graduated circular platform A, which could be rolated hy means of a

conical airtight joint C. By rotating the platform the box and microscope moved wath it, whilst

the scittering foil and radiation source remained in position, being attached to the tube T,

which wits fastened 10 the szand L. The box B was closed by the ground-glass plate P, and
could be exhausted through the tube T [from Geiger and Marsden [1913)]

Through the years
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| —— PAOTES CETECTORS i1
CENTIFY LUFAR SURTACE
ATDREL BY MELDLUNING ENERST

ALPHA PLATIELLS

MOON

aLPHE PAATICLES FERETRATE SURFACE ~ 28 um

Fig. 1.2 Dingrammatic view of the imemal configuration of the alpha-scutiering sensor
hend deployed oo the surface of the moen for the fics analysis of the unar soil, execuled B3
part of the scicntifie mission of Surveyor V afler its soft landing on September 9, 1967, [from
Turkevich f al. (1968)] This experiment was the first widely publictzed application to a problem
of nonauckear interast of the conespt of Rutherford seattering introduced some 50 years earlier.

Mags — 1997 aw 2004
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Multilayer thin film sample — advantage of high energy
iIncident alpha particles

COUNT

E < 2MeV

CHANNEL NUMBER

Th. Fe
f b |
w s ﬁ? =t e
! T
|l | ST
b ()] DN KS! _ 2000
Tb
Fe' M
) i
A
I T
| 5‘% b \4 f LA
ik lmﬂ Fecnan I
i X i w 1
0 o '200  Tago \:m oo "o Yoo "hu_uu Tano "1c||m::r



COUNT

I ﬁ? i MNle
#
2 olgl e | 2
= el (O] EON RS 4 _ 2000
! “ Tb |
E i: Fe s =
0c) Om At AEN _ :
b E i e :
: e i:.'l -(“"L‘"*-,!: 2hG
Aot T o T e
PR P e e P T =TSR e e preit

CHANNEL NUMBER



John Cameron’s resonance
elastic scattering of alphas from 160

30
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Fig. 2. Measured *He-O laboratory cross sections near the
strong “3045” keV resonance are compared with values (solid
line) calculated using Cameron’s procedures [3] and our reso-
nance parameters listed in table 3, including the effect of target
thickness. The dashed curve is the result of the calculation for
infinitesimal target thickness. The data points shown were
taken with the thin (6 keV) target. We obtain the resonance
energy of (3034 +4) keV.



Using the (_,p) nuclear reaction to determine boron in a
thin film

Elastic scattering spectrum Reaction proton spectrum
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Fig. 6. (a) Energy spectrum of backscattered (170.5° lab angle) 3000 keV “He™ ions from a Pd(32 nm)/B(96 nm) thin film with a
Si(4 nm) cap on a Si substrate. The collected charge was 50 wC. (b) Energy spectrum of protons (135° lab angle) taken
simultaneously with the alpha spectrum of fig. 6a.
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It Spews lonized Atoms

The new §40,000 Van de Graafl sceelor stoe in shawn o Unlverily of Arirana Providant
Richard A, Harvill Beft, by physlciits Dooglas J, Donahoe, center, llldlr Stanley Bathkin, The
machine spewi fonited atomi with an energy of 2 millon slectron volts, |k installation this
wek ot fhe univenity will enable the scientish to continwe heve Fhalr ressarch on shardike

light. [Sheaffer phote by Meri Guodfrey)

April 24, 1964

Still Spewing lonized Atoms - Feb 9, 2000
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Fig. 1. Yield curve for the WF(x, #}23Ne reaction, observed at a laboratory angle # = 120" Ground.sts *c proton angular
discributions are investigated at resonances. indicated with an arrow
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Compare 340 keV (p,gamma) with 2313 keV (alpha,p)
for depth profiling F
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