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S Natonal Decay scheme of 129
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S Natonal Decay scheme of 129

Penetration effects
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S \atonal X-ray and Auger transitions

X-ray transition Auger transition
yuger yield
/('70K +ag = 1 Exm, = Exk-E-Ep,
K fluorescence yield J
E., =E -E
E, ® E,. ®
Ex ® = O

*Atomic notations: K= 1s,, , Ly = 2p;, , M, = 3p,),
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2 National Vacancy cascade

¢ Resulting in heaps of Auger
electrons

“*Energy range: a few eV to
30 keV (for 12°| case)

Note: X = X-ray transition, A = Auger transition
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"". \atoral . Computational model - BriccEmis

ST

¢ Calculate the Auger and X-ray spectra using a Monte
Carlo approach

¢ Transition probabilities from Evaluated Atomic Data
Library (EADL) (Perkins 1991)

s Transition energies are calculated using the relativistic
self-consistent-field Dirac Fock method, using RAINE

code (Band 2002)
10 L

8,
6,

4 L
KLL
M

KLM |
Ix“l ! (™A ! L ll \ \ lN

O L |
20 22 24 26 28 30 32 34 36
Energy [keV]

2,

Probability [/100 decays]

10



Australian

Unnvoratty Project Aims

*+ Measure an accurate Auger yield from
medical radioisotope 12°|

Approach

|. Determine the nuclear parameters (A and 6)

ll. Measure the Auger to conversion electrons
intensity ratios.

lll. Deduce the absolute intensity of Auger
electrons from the conversion coefficients.
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<. i Project Aims

*+ Measure an accurate Auger yield from
medical radioisotope 12°|

+» Test and benchmark the model
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Natordl  Source preparation

“ Monolayer of 25| on top of a gold substrate

125 125|
Au(111) | Au(111)
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=2 e,  High-energy electrostatic spectrometer
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HV hemisphere (Positive high
voltage)

Vos et al.
(2000)
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electron
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(Close to ground
potential)
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2 vaird,  High-energy electrostatic spectrometer

HV hemisphere (Positive high
/ voltage)

Energy range: 2 keV to 40 keV

' -
o, Vos et al.

(2000)
Hemispherical
electron
energy 2D detector

analyser

(Close to ground
potential)
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2 oy Conversion electron measurements
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, National Conversion electron line shapes
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2 ey Nuclear parameters determination

125 35.4925 keV M1+E2  2=5.0(21)
ANU data only 5=0.0000(84)
N¢ Ch 1 f I h d 2018ANU L2/L1 ®
*» Chi-square fitting metho
¢ 2
s*Reduced y? =
* e uce X 0'63 2018ANU L3/LA1 @
N — —_
< A =5.0(21), & = 0.0000(84)
5 - 2018ANU M1/L1 ®
xperiment
Atomic shell Present work Literature
6.68(14) [12
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0.80(5) [16
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2 Corrected wg to 0.875 aEXp/aFlt
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Unvaraity Nuclear parameters determination

125 35.4925 keV M1+E2  A=0.2(7)
All data 6=0.0132(71)
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2 ey KLL Auger electron measurements
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KLL Auger electron measurements
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2 ey KLM Auger electron measurements
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oSq Natonal | K fluorescence yield determination

Karttunen (1969)
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S \atonal K fluorescence yield determination
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ety K fluorescence yield global fit curve

- Semi-empirical fit -
. — E_l —
_ typical error: 3% + £
D08 | ! i .
o il
> 2 T
3
c 0.6 -
@
P Data compilation up to
S 04l 2017 (ANU Summer ~ _
2 research, 2017)
A’
0.2 F -
0.0 <= -
| N | N | N | N | N | N | N | N |

0 10 20 30 40 50 60 70 80 90 100

Atomic Number Z
26



Australian
Netinal ~ What to do next?

*» Quantify the Auger electrons with energy
<1keV

»» Effects of electron shake-off following
internal conversion and Auger transition
(the tails)

*» Atomic structure effect: What is the
atomic field after electron capture

 Potential medical isotopes to study: 8B,
99mTc, 99MO, 1198C, 153Sm, 177LU, 193mPt,
195mpt 201T| 80mBy
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