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Background

O For ENSDF, currently we do not evaluate or provide X-ray
intensity data in the decay datasets

O Users can retrieve using Web tools, like NuDAT or LiveChart

d At the NSDD, it has been decided to list the atomic data, like
Auger electrons and X-ray.

d In the Table of Radioactive Isotopes (1986BrZQ), recommended
X-ray data are calculated values

Q In DDEP, the recommended value is either from calculation or
measurements

O As we are in the implementation phase of including the atomic
data in the ENSDF decay datasets — a few observations on X-ray
data are presented.




X-ray data in the ENSDF:

O Experimental data

: I{Th Lj x-rays)=0.599 15 (absolute), 1.039 26 (relative) (2017Le03).
- X-ray energy, relative or absolute I(Th L, x-rays)=20.26 44 (absolute), 35.2 & (relative) (2017Le03)
intensity are listed I(Th Lg x-rays)=17.42 38 (absolute), 30.2 6 (relative) (2017Le03).
I{Th Ly x-rays)=2.43 5 (absoluke), 4.22 9 (relative) (2017Le03).
« |n table or above the common sections I(Th total L x-rays)=40.7 10 (absolute), 70.7 17 (relative) (2017LeD3).
. I{Th K,z x-rays)=3.73 1?9 (absolute), 6.48 35 (relative) (2017Le03).
In the data Set IiTh Ky x-rays)=4.62 24 (absolute), 8.03 43 (relative) (2017Le03).
. . I{Th Ky x-rays)=1.46 & (absolute), 2.63 14 (relative) (2017Le03).
i 2,
- Used for decay data normalization I(Th Ky x-rays)=0.431 22 (absolute), 0.748 40 (relative) (2017Le03).

O No recommended data for X-rays

B30 o decay (7.0410% y)

Measured energies and absolute intensities of x rays (1996Rull):
I(Th, K 1) Eix ray)=93.35, l[x ray)=5.56% 14

- in general KOU KB SUbShe” X'ray I(Th, Kg & E(x ray)=105.6, I(x ray)=1.17% 5.
intensities are stronger and used as 2022Si29
characteristic X-rays of an element »

“HAm o decay

= Other subshell intensities can be higher -

. M x- : 6.3% 6 197 1Ea48
0 X-ray data can be retrieved through web S I
tools, like NuDAT or LiveChart S S e
38.2% 8 1974Cal6

= NuDAT (notes?) 37.9% 197 6GUZN

. 45.0% 1977Hs62
= Livechart (some notes are available) 38.3% 10 1988SeZR
37.7% 19 1992B167

E x-rays: 6. 0040% 197 6GUZN

2006Ba41

3 )

BERKELEY LAB




Notes: Livechart (web tool)

Livechart

« Atomic radiation fields

E energy of the radiation in keV. For KSi@ys and Auger electrons, an energy range is given for transitions grouping various
atomic sub-shells. For conversion electrons the energy is averaged over the contributing sub-shells and it is calulated using
the Brlcec code

I{abs) absclute intensity of the radiation in %

Origin atomic shell emitting the radiation

Line IUPAC notation of the transition.

'+, EC energy Energy of the gamma transition or electron capture respectively, causing the X-ray or electron emissicn

Pcnhen Electron capture probability for the given p transition

ugnen CoOnversion coefficient for the given y transition

~
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X-ray data in the DDEP:

KRI/V. P. Chechev, N. K. Kuzmenko 2002
O Experimental data

HAm o decay

= X-ray energy, relative or absolute
intensity are evaluated and listed TerEene

From the Comments document

Recommended
mmen from th val ion (measured) * (calculated)
0 Recommend data from the evaluatio o ST 1E16 2 0L EEG
= Using codes, like RADLST, EMISSION Ko, 0,001 89 (6) 0,001 81 (5)
KB, 7,1 (3)10* 6,58 (21)10™
= Or from the measured data Kp» 2.29 (15)10™ 2,26 (8)10*
= Associated data, like Pk,L! (DK,L,nk,L, etc., 6.1 X-Ray Emissions
are documented From the Table document
O Available from the published pdf or e i)
o ] . eV per 100 disint.
individual isotopic decay data from web
retrieval XL (Np) 11,80 — 22,2 37,66 (17)
: _ XKas (Np) 97,069 0,001134 (30) } Ko
- Isotopic decay data — Table and XKai  (Np) 101,059 0,00181 (5)  }
Comments — two separate documents XKB  (Np) 113303 )
XK/  (Np) 114,234 } 0000658 (21) KB
XK@ (Np) 114,912 }
XK@,  (Np) 117,463 }
XKfB;  (Np) 117,876 } 0,000226 (8) K'f
XKOs3 (Np) 118,429 }
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Table of Radioactive Isotopes (1986BrZQ):

. Table of
0 Recommend data from the evaluation Radioactive Isotopes
- Based on the decay data and e
calculations (Notes and Appendix) e
»;"’%"“

Photons (3*U )
(continued)

Ymode  YkeV) (%) Photons (**' Am)
+[M1+~20%E2| 3158514 00165 (continued)
¥ [M1] . 41.13 18 -*E.EE X

2e~20%M1] 4195412  ~0 ¥ v
x | | sLImN ~000 — v(keV) (%)

MI+E2 54,201 15 <),
; mml 6434821  ~0.020 Np K., 97.066 0.00126 14
¥ 21 7271 18 ~0.11 A
¥ [E1] 74.98 4 0.06 1 Np K, 101.059 0.00201 13
ThK,, 89.955 3362 TgﬂhEzl 101,436
ThK, gg.;}iﬂ 551 TEI 102.952 10 0.0195 10
AL B

j %}J’_Eﬂ 96.154 16 0.086 11 ;,1521 : 109.76 ¢ ~2 X 10°?
Th Ky’ 105.362 19812 e Rt 113.944 0.00074 6
']1.‘_]5!1' ]EEE@. = ?‘Eﬁ.'.‘ v E2 199 Q20 1 ANnnIA .

A
6 rrrrr r |"'|
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235U o decay [T4,=7.04x107y (1)]:

50 & decay (T.04= 10° ) 2005Gadé, 2018Ma03, 1975Val 1

O %I(K,, X-ray): 93.35 keV L e
Based on the ENSDF (2022) e Level: 23 i
NUDAT (web tool): 4.7 (5) — 10.6% Gamma: 74| "1 |
LiveChart (web tool): ~ 4.8 i
JAVA RADLST:4.8 (6) -12% |
paceENSDF — same as NUDAT &=
DDEP (2008): 5.75 (11) = 1.9% | — i
RADLST — DDEP i
CNDC /Huang Xiaolong, Wang Baosong

Q %I(K,, X-ray): 93.35 keV .. O

71
a0 Thig

Measurements: , .
2001Br31 and 2013Br04 — minor variation - 2005Ga36 study

1996Ru11: 5.56 (1 4) —2.9%  2022Si29: a dedicated and precise gamma-ray and conversion electron
spectroscopic study is needed for a better understanding and completeness of the

2017Le03: 4.62 (24) —5.2%  decay scheme
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2 Am o decay [T,,=432.6 y (6)]:

Q %I(K X-ray): L X-ray intensity is stronger 24 m  decay

Decay Scheme
Legend ———

Based on the ENSDF (2006) -

L, < 10% = IF=

. lrgmflbf-lim;am, L \Y |: 41 512 0.0 4326y6
NuDAT (web): 0.0038 (1) — 2.5% eve R

. Gamma 73 Bdam
LiveChart (web): 0.0039 (1) — 2.5% e
o4, JAVA_RADLST: 0.00299 (6) — 2.0%
paceENSDF — same as NuDAT

DDEP (2002): 0.00382 (10) — 2.5% _
EMISSION computer program — DDEP 52

4758 <0.00001 =198

4800 0.000086 47

4834 0.0007 10

- . } - -
KRI/V. P. Chechev, N. K. Kuzmenko \ }
92~ 158._‘\00% 5388 1.66 17.23
11/2+ 129.99 / 54165 =001 4205
72— 102.959/ 5442.80 131 4.61
92+ 75.900 5469 <0.04 >2158
32 59.54090/ 67.2ns7 5485.56 84.8 1.268
D O/ | K X : i 33.19632 =4ns 55115 0.225 676
o -ray): 74
st 0.0 214x10°y7 55445 037 634

Measurement: INpLas
1976GuZN: 0.00401 (10) — 2.5% 2006Ba41
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Observations:

O Inclusion of X-ray data is currently in the implementation phase
for decay datasets in the ENSDF

At present, users can obtain these data using a web tool (NuDAT,
Livechart, paceENSDF, etc.)

= Not available in the Nuclear Data Sheets

O In the DDEP and Table of Radioactive Isotopes (1986) —
recommended X-ray data are available

d In general, these data have been recommended from
calculations

 In DDEP, the recommended value is either from calculation or
measurements.

 Depending on the status of the decay dataset and available
experimental data — it would be better to consider the
recommended value either from calculation or measurements.




Thank you
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