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J'PROTON INDUCED X- MY EMISSION' APPLIED TO THICK SAMPLES"
M. Ahlberg, R Akselsson, G. Johansson T.B. Johansson

and K. 1a1mqv1st
Dep. of Nuclear Physics, Lund Instltute of Technology.

Proton Induced X-ray Errfijssiqn_»'(PI)FE) hds béen shown to .
he a sensitive method for the ahal);-'si's' of elements with atomic
number Z > 15, Using protons in the MeV Tegion and Si(Li)-detec-
tors simuyl taneous determmatlon ‘of seéveral elements down to 10” 2g
in thin samplés has been demonstrated (ref 1). However thin samples
is often dlfflCult ot 1mpos$1b1e to produce and Severe contamina-
tion may dccur. why a p0551b111t)? of anilysing thick samples is
desirable.

Due to the iow range of MeV protons and the high absorp-
tion of X-rays arpurid 10 keV in matter the volume analysed in
thick samples is small. Hence the extréme sensitivity in absolute
amounts results in cbmparatlvely moderate sen51t1v1t1es when con-
verted to concentrations. However as the proton beam is well fo-
cussed micro amoimts of matenal cén' be analysed for trace elements
with a sensitivity better than that of an electron microprobe.

In thé-analysis of steel surfaces it lias been pOSs1b1e to
obtain detection 1limits down to 10 ppm i a 10 minutes run for
several elements .even at the low energy side of the strong Fe K,
peak by use of a crifical Cr-absorber (tef 2).

The determination of detection limits in humé,\,n'tooth ena-
mel and dentine :res;iited'ijr_l sé}psitivlit_i‘esﬂ down to 1 ppm in a 10
ninutes andlysis for. most elements with characteristic X-ray ener-
gies greater than that of Ca KB i-ioWev'e‘r this was pbss‘ibie only
when the high background rad1at10n of bremsstrahiung ‘from electrons
accelerated on to the highly charged. Jt:ooth was ‘eliminated.

Ref 1t "Multi-element trace analysis by proton mduced X—ray emis-

sion”, T.B, Johdrisson, thesis :19_741
Ref- 2; UPréton induced ¥<rdy analysis-of §teel surfaces for micrd-

probe purposes" M Ah].berg » R Akselsson, D Brune and J Loren-

zen; Nucl. ‘Instrs Meth; 123, 385 (1975);



