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M easurem ent of m ean excitation energy by energy loss 

Liu Chang-Shi 

(Basics Department，Xinjiang Pe troleum College，Ururnqi 830000) 

Abstract The mean excitation energy(MEE)for A1j Ti，Fej Cu and Ta has been deter— 
mined experimentally by the Landan equationj which describes the most probable energy loss 

of electrons in the incidence direction，and the results are consistent with the values given in the 

literature．These provide a quick．easy and accurate evaluation method for the experimental 

M EE． 
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1 Introduction 

One important subject for investigating 

the interaction between electrons and materials 

is to obtain accurate information about the en． 

ergy loss of charged particles in many different 

m aterials．Ttie energy 1oss can be derived from 

tile mean excitation energy(MEE)describing 
the charactcristics of the medium． Thc M EE， 

I，depends on the electronic structure of the 

medium ，especially on the arrangement of the 

valence electrons．Therefore．I is influenced by 

molecular binding and by the physica1 state of 

aggregat ion of the medium．The accurate pre— 

diction of the I．value is difficult．and it relies on 

a combination of experimental data and the— 

oretical c0nsiderati0ns． The I—data obtained 

through stopping—power and range data in past 

years were strongly influenced by difierent data 

analysis methods．[1 8] 

In this paper，the M EE values have been 

measured by the detection of the most proba— 

ble energy loss．which is described by Landan 

equation in transm issive direction of foils．Since 

accuracy and precision for measurement of the 

most probable energy lOSS and the measured 

thickness are higher so this should be a kind 

of quick，easy and accurate evaluation method 

for tile data of MEE． 

2 Experim ental 

In the experimentj tile energy peaks届lf) 
and ED correspond to the incident electron 

beam transm itring foils with thickness of 0 and 

X j respectively in energy spectrum ． The dif- 

ference Eop— Ep is the most probable energy 

lOSS AE ．The Landan equation described bc— 

low gives the experimental relationship among 

△ED，I，the atomic number Z，the atomic mass 

A and the density P of material L9j 

△ = < n[ ]一 + ． 2) 
where cg stands for 0．153×fpZ／Afl。) 

MeV／cm)． 
The FW HM 

in X ．and can be 

F，increases with the in 

expressed as 

F = 3．98aX 

(1) 

(unit： ring foil were detected by a Pt(Si)detector．Tile 
detection system was maintained at 1．33 mPa． 

crease the sensitive area of detector was 80 mm0 and 

the FW HM of the detection system for electron 

⋯  
of 975．6 keV from 00 Bi source was less than 

， 16．31 keV． 

In this work．A1．Ti．Fe，Cu and Ta f0il 

with 99．99％ purity fmass fraction1 were se— 

lected．and all prepared at Beijing Institute of 
Metals．The thickness of foil was ranged from 

2 t0 lO0#m．The foils were vertically irradiated 

by a 20rBi source
． The electrons after transmit— 
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3 Results and discussion 

The experimental values of M EE ill this 

work together with MEE values recomended by 

Ref．[1]are shown in Table 1． Fig．1 displays 
the comparison between experimental AEt)in 
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this work and theoretical AE predicted by Lan— 

dan formula Eq．(1)using the IR of MEE re— 
comended in Ref．f11． Table 2 gives the coin— 

parison between experimental FW HM in this 

work and the values predicted by Eq．(2)．Fig．1 

shows that the experimenta1 data for the most 

probable energy lOSS are close to the theoretical 

△E expected by the Landan equation Eq．f 1) 

using the values of recomended in other re— 

searchers’work．while Table 2 illustrates that 

the experimental results about FW HM are con— 

sistent well with theoretical calculation．These 

two results demonstrate that the experimental 

m ethod used in this paper is sarisfactory to tile 

condition of Landan equation and is adaptable 

to measurement of M EE． 
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Fig．1 The comparison between experimental 

results and theoretical calculations for the most 

probable energy loss of Fe foil samples 

o Experimental results，+Resul ts of the Landan 

equation 

energy spectrum． Therefore j the experimental 

values of MEE obtained by the Landau formula 

are relatively accurate． 

Table 2 The comparison of FWHM (keY) 
between experimental results and theoretical 

calculation for Fe foil sam ple 

4 Conclusion 

Mean excitation energy of A1．Ti． ．Cu 

and Ta f0ils have been experimentally deter 

mined by using Landan equation．Because the 

energy resohltion of the energy spectrum sys— 

tem used in this experiment is good for elec— 

tron with M eV energy and the pure metal foil 

is thinner．the experimental data are relative 

accurate．Meanwhile．tlle experimental method 

has the advantage of simplicity and cane．Tlle 

M EE for compounds can also be measured in 

this way if the effective atomic number．effec． 

rive atomic mass and effective density of the 

compound are known． 
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Table 1 Mean excitation energy measured by the 3 

most probable energy loss 

The energy resolution of the Pt(Si)detec— 
for is quite good the high ratio of signal to 

noise and the high sensitivity are ensured by nil 

clear electric circuitj and the thickness of foils is 

not over 1 00“m to ensure a little distortion in 
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