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Fit with proper lineshape
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Fit with proper lineshape

* Realized that Roofit somehow is extremely slow on (only) my laptop = do it
now on the KU Leuven cluster
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Fit with proper lineshape

* Fit two peaks in the silver spectrum with sigma = a*E+b where a and b are
simultaneously fitted for the two peaks
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Fit with proper lineshape

* Fit two peaks in the silver spectrum with sigma = a*E+b where a and b are
simultaneously fitted for the two peaks
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Fit with proper lineshape

« Use TSpectrum to estimate full background: Background(spectrum,
numberlterations,"Compton");
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Fit with proper lineshape

« And fit background subtracted spectrum (only using 3 runs):

> - < 600
° = 2
o 500 g b
| - o f
= = S 500
£ 400— | z % . numberlterations = 20
i - numberlterations = 40 2 400 ¢
300 — '

T |
_ i e

[ 11 |
2500

1 | | | |
3000

3500 4000 500 1000 1500 2000 2500 3000 3500 4000
Energy1 (keV) Energy1 (keV)

Department of Physics and Astronomy, IKS KU LEUVEN

L1 [ |
1000

1 1 1 |
1500

2000




Fit with proper lineshape

« And fit background subtracted spectrum (only using 3 runs):
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Fit with proper lineshape

« And fit background subtracted spectrum (only using 3 runs):
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Fit with proper lineshape

« And fit background subtracted spectrum (only using 3 runs):
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Effect of anti-coincidence window
size

Saw some interesting things, but | first want to doublecheck
my ELET optimization
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Blocking the gammas from 198mAg
with layer of lead??
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Blocking the gammas from 98mAg with layer of lead??

#Z = 47, A = 108 amu,

« Gamma rays emitted from 198MAg

Gammas from 108Mag (418 y 27)

Ey (keV) Iy(%) Decay mode

30.332 8 IT
79.138 3 6.63 5 IT
433.9374 90 e+p™
614276 4 89.8 18 s+p"
722.907 10 90.8 18 e+p™

« What if the rates become too large?
- target with ~MBq of 198mAg
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Blocking the gammas from 98mAg with layer of lead??
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Blocking the gammas from 98mAg with layer of lead??

Pb
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Blocking the gammas from 98mAg with layer of lead??
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Blocking the gammas from 98mAg with layer of lead??

Reduction of 3MeV = 10%
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Recoll-sputtering for Ra implantation
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sputtering: principle
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Recoll-sputtering: 1) implantation

« TRIDYN simulation for 180kBq (1.31*10'° particles) of ??°Ra at 30keV
(1cmxlcm implantation spot)

 NOTE: surface binding energy of Ra is by default taken to be O in TRIDYN
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Recoll-sputtering: 1) implantation

« TRIDYN simulation for 180kBq (1.31*101° particles) of 2?°Ra at 30keV
(lcmxlcm implantation spot)

 NOTE: surface binding energy of Ra is by default taken to be O in TRIDYN
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Recoll-sputtering: 2) Recoil-sputter simulation

« Generated target from depth profile oars T ———
(discrete: 23 layers of 21A (Ra+C), backing ows0] i}
of 1500A (C)) ol

- Generate recoiling 222Rn particles based on -l N
the Q-value by simulating ~90000 recoiling £ R
particles with position according to the o ,: '~
depth profile o

Depth [4]
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Recoll-sputtering: 2) Recoll-sputter simulation

S - X1 e Sputtering yield per
File Help, FAQ and Scientific Explanations p g y p
0% . .
" Help |  anmate Crange 7 | i ™ | Now: 25565 of 1000000 lons simulation layer
4 h' -
~N
- 1053 Layer Ra C-
::: E::’gy 5‘2‘0 15232 o 2|Eu (120) into Layer 1+Layer 2+Layer 3+La (11 layers. 21 atoms) Ba‘;':;:‘:::::z: :::: s Sputtering  Sputtering
lonAegle [0 dogres Lo ﬁiﬁ L . VR
'IDN STATS | .
Completed | 25564 of (1000000 || —Jy 2o Width [Al [Density | Th (158,9] Al (26,982| Tb (158,9:|Al (26 |~ Range Staggle 5] 0000011l 00315
SHOV LIVEDATA | HELP || Layer 1 3,012 0,05600 0,94400 0,00000 0, l]l] v ||Longitudinal 3054 1934 3 0.000011 0-0285
L Lateral Proj. 249 A 300 A - -
) : 394 A 4 0 0.0254
f ' itudi Gl Radial 394 4 166 4
0 PLU; “\g;:; i [ A & Xy Longrudinal = Type of Damage Calculation 5 0.000067 0.0247
- e i] ITHlM DAT input file 3] 0.000178 0.0216
Man Taogot Depth (2000 | i . 7 0.000256  0.0176
COLLISION PLOTS Stopping Power Yersion
_ 8  0.000444 0.013
[V lon/Recails (XY) All ﬂ[smm-zuue
9 [~ lon/Recoils [XZ) None X ENERGY 9 0.000311 0.0101
"I lons [no recoils) Tile LOSS lons Recoils 10 0.000411 0.007444
[ Lateral View (YZ)  Clear lonization 12,96 2714 11 0.000344 0.005311
Background color White/Black I Vacancies 0.21 4,03 12 0.000222 0.0039
Pho 055 5512 13 0.000089 0.002466
DISTRIBUTIONS onoas
R . . HPU'I"I’EHINE YIELD | 14 0.000067 0.001322
[': :“‘;"“‘?:‘;’: o Atoms/lon | eV/Atom 15 0 0.000633
st N
F Lo Poe TOTAL | 28784 16 0 0.000167
- eral Range Tb 152 403,12 17 o 0.000078
lonization 2693 26354 ’
[ Phonons 18 0 0
[ Energy to Recoils 19 0 0
T i i X
Lttere:
= BN plnm E.a.'.‘io... [1na1777291 b 21/ 0
SUM 0.002411 5.464121
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Recoll-sputtering: 3) Activity lost after 1 year

Axisdy Lotk Que ko Xwe G2couy

N, (A8 = NUe) = NCAYY = 4,34 0%, Y.‘*"”‘P(;:::: ' 1'*)]

=5, 63 "Oﬂ'

C Sinee R = Aoy, 5,030

ko B koden— IAK? OLCOULNE.
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Recoll-sputtering: 3) Activity lost after 1 year

Layer Ra C-
Hpoar. Lok Oue ko meco il = Hpuxe. Sputtering ~ Sputtering
_ AL yield yield
5.67*1012 - Vﬁew (). 563 A0 = 4,14 -40° SUM 0.002411 5.464121

particles lost |+=——_ 3 _
due to decay = AAn- 49T paakldan Lork QR (o flcolnl — Wkt LIAg

O..(Ux 4.\62.&’\. ;

Or. b OB F8Rg sk ofte 4 eore
Cuie to netoll~ “RUIRAAR (CLRAC o - ORCAy
ondayl

* Note that this is only for the first alpha decay, there are 4 subsequent alpha
decays - rough estimate: < 1Bq lost after one year
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Recoll-sputtering: 3) Activity lost after 1 year
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Ag collection analysis
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Plan for next collection

Irradiation of 100mg enriched °”Ag to a purity of 1% (corresponding to 5.63 - 1018 108mAg
particles) and collection at ISOLDE-GLM in off-resonance laser mode.
This would yield:

e Purity on collection foil = 99.96%
e 6.42-10%6 198m Ao particles incoming on the foil

o ~ 3.15-10'¢ 108m Ao particles retained on the foil (at most ~ 3.59 - 106, if collection is
stopped at the maximum in the self-sputtering curve)

e A collection time at ISOLDE-GLM of ~ 1.63 days

» Contacted Maria and BR2
» Contacted Lino and Andre to test the self-sputtering simulations for Ag
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