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History and Discovery.

e 1930 Walter Bothe and Herbert Berker found that the
alpha radiation from polonium produced high
penetrating radiation when directed to light atoms
like Beryllium.

* The radiation was uncharged so they thought it was
gamma radiation.

Walter Bothe



Continued.

* 1932 Irene and Fredric Joliot-curie showed that if
this new penetrating radiation fell on hydrogen
rich materials it emitted protons.

* The observation was not inconsistent with the
nature of gamma radiation(Compton scattering)

* But the problem is that the ‘gamma ray’ would
have to have impossible high energy to scatter the
proton.



L

James Chadwick George Charles de Hevesy Hilde Levi

1932 James Chadwick then used Beryllium to produce this new radiation and he
aimed the radiation at paraffin wax and protons were ejected.

He measured the range of the protons found that the new radiation consisted of
not gamma rays, but uncharged particles with about the same mass as the proton

1934 Hilde Levi exposed dysprosium to neutrons but the GM, indicated no activity.
This was explained by the dead time 100%.

She put away the tray and later when she needed it she observed that GM counter
start to register some pulses.



NA
A

* Neutron activation analysis is a method for the qualitative and quantitative
determination of elements based on the measurement of characteristic radiation from
radionuclides formed by irradiating materials by neutrons.
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Types of
NAA

* Destructive D:/ S

(radiochemical) - the resulting X >
radioactive sample is chemically 5 A
decomposed and the elements are ' 2
chemically separated. _

Non-destructive

(instrumental) - sample is kept intact and
the radionuclides are determined, taking
advantage of the differences in decay rates
via measurements at different decay
intervals




Sample
collection.
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Post Irradiation.




Detection/Measurement

HP Ge Preamp Amplifier |, MCA
Detector | + ADC

HYV Bias
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Supporting
programs.

File Help @ A of concentra
Sample [0 Sample type ? _— N
| | ;l File Language Help LB ELGETG AR U Concentration  Nuclidstable  Re-launch application  Russian
Latitude [dec. degrees] Longitude [dec. degr.) Collection place Countr Recalculation of standards activties
= . | I 4 J | Base file of standar s monitor activity: not choosen
- o -
Determined elements ; ; ; ; | File of standars M« activity: not choosen
- = :‘; L Eg . gg . EE Postal code Republic Region District ‘ﬁe{s}dstandar.s activity: not choosen
Select al | [ ’é: O g: [ ICS [ ?; I I I I I
Os [ Se O Ba ] w
iosplof{elements 1ol ] Er [lLa [1Re City Street Houze Building
Ok [ Rb [lCe [10s Group standard
[ICa ] 5r ] Pr e I I I I - B
O 5 Oy O hd O P en editor ]
i Czr O 5m [ &u Tropiandi l P
O I Hb O Eu Ol Hg 1ganization
Clcr [ Ma Ll Gd CTh I Concentration
zy; zgs zgj v ‘Fieh]ofobmdﬂesurpl:acﬁvty:rdd‘mun
[l 50 O ’ég O EO Title Gender Last name First name Middle name
I r
= = = _I | File of group standard: not choosen
- =
Motes (2.0, most impaortant elements) I I I I I | Base file of standar.s moritor activity: not choosen
Caounty code Code Phone 1 Country code  Code Phone 2 [ File of sampl.s monitor activity: not choosen
I I I I I I [ Cancel of choosing monitors files IDCdu.lau Coefficient of neutrons flow changing 10
forfilters
Country code  Code Fax Country code Code  Muokile phone SLI source I v] Systematic emor, %: 0
I I I I I I ’ Calculate and save concentrations
E-mail 1 E-mail 2 ‘Fiwdelemuisoonwllﬁmdubw‘vdﬂesmﬂu:nddmm
@ @
Rounding accuracy %: 1
MHates
I [ Create intermediate table of concentration ]
’ EBlements without calculated concentration ]
Save Cloze
= ' [ Create final table concentration
Fieplace Add Delete Cloze Save \_




Applications

Biomonitoring
UNECE ICP
Vegetation

Bio-nano
Techno-

logy

Medicinal Life

plants Sciences

Food
products




Comparison of NAA with other techniques.
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Advantages

* Wide possibilities of applications
* Non destructive analysis

* Multi-element analysis

 Sensitivity to parts-per-billion
for specific elements

Limitations.
* Need for nuclear reactor

* Work with radioactive materials
* Time of analysis
* Sample preference
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Joint projects JINR-RSA S oSt s
Nuclear and related analytical techniques for . . A

environmental studies using aquatic | f‘f’,‘iL-:ngg:a;gm :
biomonitors around the Southern African TR
coastline. ACRONYM: Mussel Watch.

» 31 major and trace elements were found in the
mussels.

1 Fig. 1. A Google Earth i d ting th iti f'the fi ling sites. Th insert show
> >easonal accu m ulation of heavy metal sagvﬁfgﬂso s b ey .ty e elons
compared to summer.

» Comparison between farmed and naturally
occurring mussels—farmed mussels showed low
accumulation of heavy metals than naturally
growing.
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