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Introduction

Source deposition technigues

* a spectrometry with semiconductor detectors cannot quantify » Electro-deposition and electro-precipitation
some actinides due to overlapping o peaks (e.g. 23°Pu and 240Pu)

* Very thin (nm scale) and homogeneous radioactive deposit

— Measurements must be combined with other techniques -~ Q spectrum with energy resolution of 1.25 keV was demonstrated [3]

¢ Q spectrometry Simplfied decay scheme 15 * Deposition yield depends on the element = Loss of activity traceability
. Advantages s » More complex implementation required
* One peak per radionuclide at: » s . ”
E=E +E+E+E, +E i~ Eo e 4 Drop-an.d ary deposition . .
oo « o 4.5 » Thick, iInhomogeneous and unreproducible deposit
> Minimize fhe overiap between peais . @f d - Deforms and enlarges the Q peaks [2]
> One measurement can quantify all actinides S 1 o N |
_ N 214410°a 2 Y o * Activity traceability (deposited mass or volume measurement)
 Constraints and conditions: N Very simple procedure
 All radiation must be absorbed e . . . L
| o * To keep the drop and dry deposition attractive, we are investigating
- Absorber sized to absorb all the radiation from the decay alternative surfaces to improve the deposit quality
 All radiations must be converted to heat > Drop deposition on gold with latex pad [4]

- Self absorption of the nuclear recoll deforms the peak and enlarges the resolution [1-2]

- Very thin and homogeneous source deposit required

- Drop deposition on nanoporous gold [5]

Q spectra and results

Surface preparations for source deposition

. Gold surface with latex pad [4] R Al * Absorber with source on latex pad
- Latex particles of 70 nm electrosprayed on a Au disk e g ok e 4+ 33267k 3 + Dispersion of rise time
of 12 mm diameter —— || e % 600! Opt. Tter Sewo L0 and dependence of
239p di - lution d d and dried usi Lo S | AEpypwm =47 +4.4keV S0 o o e o pulse height on rise time
- #*Pu radioactive solution dropped and dried using a g B AEnwm(0)= 053 kev e - " . Peak shape deviates
micropipette. g 100 “PU o0 751 from Bortel function +
- The hydrophilic latex pad produces a T 240py . 500 peak overlap
homogeneous spreading and drying of the drop. R Bs oss L lreondle 5 > No quantification
5100 5150 5200 5250 x10 :
- 1 mm?2 (~1 Bq) cut and enclosed between two 25 pm Energy (keV) possible
thick Au foils. \W . . .
AN mask * Absorber with source in NPAuU (embedded in 2x25 um)
'\%urcemoum
« Nanoporous go_ld (NPAU) prepared by dealloying AuAg [6] o0 | AE 86+ 2.5 keV 3 . Smaller dependence of
- Ag,cAu,, (Wt%) foll welded on half of the Au absorber. ~ | Optfilter k 2 s2a0 © pulse height on rise time
- Ag s dissolved by nitric acid > a NPAu layer remains on the half absorber. ||z O 0 ke Tiw um o oww w1« Bortel function peak
g 100 1 239P ] ‘. 1000_<|\F/|= 0-5_11L51 shape
S 1 2u0py, ool . Resolution insufficient to
U R /m i separate 23%Pu and
5110 5160 5210 5260 | | Rise ime 10%-90% (s) 1 240Py
Energy (keV)

e Absorber with source in N

PAU (embedded in 2x50 pum)
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* No rise time

: S 5260
Opt. filter: CR
Y 3 AEpyum =5.2 + 1.8 keV S 5240 dependence
~ 1000 AE,,/(0) = 0.55 keV & . = A . -
68% HNO3, 20°C, 3 h 20% HNOg, 55°C, 2 h S| 0 5 s g5 sw set se sm s s DOIel IUNCHON peak
Y 239py 2000 ¢ = 0.33 pis H shape
. . . ! S = 56 . '
- Radioactive solution (HNO; 3N, 3°Pu 4 kBqg/qg) A ~03pL(~1.2Ba) |8 ,,, 249Py oo iiﬁ:;:spﬂﬁtig{; 239p |,
- E a5i|y absorbed and dried (few tens minute S) IN NPAU /L 0 56,582 564 566 568 57 55 240pyy
- Second Au half-absorber diffusion-welded on top «—> 5110 5160 5210 5260 > Isotopic quantification

2 mm Energy (kev) possible

« MMC prototypes with 23°Pu in 4% absorbers

1 &G absorl Measured values with NPAu
u absorber
" ~ Rl BBRID | e X X/(?39Pu+%4°Pu)  Rel. unc. X/(?39Pu+240Pu) Rel. unc.
Radioactive ___ = SOUID AN Mﬁ, > (Ba/Ba) (%) (Ba/Ba) (%)
sample / *~---~‘-‘ ,‘ 239Py 0.9683 (40) 0.42 0.9688 (38) 0.39
AUEr | ./@ ot . EE 240Py 0.03166 (42) 1.3 0.03117 (50) 1.6
sensor 7 / & ra~1ms N 241py 0.02061 - - 0.01832 (38) 2.1
PiC_|k-u — Input coill o f 241 Am 0.00793 (24) 3.1 0.00445 (19) 4.2
co! T, ~ 12 mK [made in KIP Heidelberg] time SEo -y e  pemusts cvc - - - 0.00479 (19) 4.0
e oL ML R it A
MMC chip from KIP Heidelberg - Good agreement between measured and reference values
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* Precise Pu Isotopic quantification Is possible using drop deposition in NPAU
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