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°23Ac for Targeted Alpha Therapy (TAT)
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[1] Kratochwil C. et al., INM 57 12 1941 (2016)
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Photonuclear production of 2°Ac
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Only two measurements of the integral 22°Ra/??>>Ac production yields have been reported in literature:

1. Melville, G., et al. Applied Radiation and Isotopes. 2007; 65(9):1014-1022
sclk cen | scxcensosazazo 2. Maslov, OD, et al. Radiochemistry. 2006, 48(2) 195-197. 3
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Experimental data for (y,*) reactions on 2%¢Ra

Data Selection
Retrieve (@ 5Selected ()Unselected (ANl | Reset

Output: [v|X4+ [“]|EXFOR [v|Bibliography []JTAB []C4 []PlotC4
Plot: [ ]Quick-plot (cross-sections)[_Jungroup J-"|::ru::t:lw::t:l:| [ ]Advanced plot [now-ta] using[ ] C5 and []convert ratios to @

Narrow incident energy (optional), ev: Min: [ Maxx [ |

[lapply * Data re-normalization (for advanced users, results in: C4, TAB and Plots)

GJE] n Display Year Ruthor-1 Energy range,eV Points Beference Subentrv4F NSE-Eey info+
‘301 L 2 ss-ma-226(¢,F),,DA, FF,BRA/REL  C4: MF=4 MI=?
Quantity: [DA] Angular distribution of particle specified

g 1[] +|.il x4| X4+| x4x | T4| 1968 E.A.Zhagrov+ 9.10e6 7 + J,YF,7,264,1968 M0185003 (5] 1968ZH03 An[T}=15:85
g 2 [] +| .l x| xa+] x4 | T4 1.07e7 7 MD185004 ] 1968ZH03 An[T}=15-85
g 3] +| il x4] xa+| xaz | T4 1.45e7 7 MO185005 [5] 1968ZHO3 An[TI=15.85
g 4[] +| il x4] xa+| xaz | T4 1.80e7 7 MO185006 [5] 1968ZHO3 An[TI=15:85
g 5[] +| il x4| xa+| xax | T4 2.20e7 7 M 7 (6] 1968ZHO3 An[T}=15:85
g 6 ] +| il x4| xa+] x4z | T4] 2.60e7 7 M (6] 1968ZH03 An[T}15:85

Aoz LS ss-ma-226(6,F),,51G,,BRS  C4: MF=3 MI=?
Quantity: [C5] Cross asction
g 7] _:J_ELEE]X4+|X41|_11]Cuvl 1971 E.A.Zhagrov+ 9.00e& 2.00e7 23 + J,¥F,13,9834,1971 M0195002 5] 1971ZH02
Eﬂ(}ﬁ; L p {88-BR-226(G,F), ,5IG, ,BRA/REL) / (92-0-238 (G, F), ,5IG, ,BEA/BEL) C4: MF=203 MT=?
Quantity: [C5] Creocas secticon
g g8 [] _iJ_ijjgﬂ X4+| X4+ | T4| Cov|] 1968 E.L.Zhagrov+ 8.256 2.50e7 & + J,YF,7,264,1968 M0185002 5] 1968ZHO3

No 2?®Ra(y,n)**>Ra cross section data published to date!

SCK CEN/50842939
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International
Nuclear Targets Development Society

Biblio index

Below (open access mode) you find the list of contributions to the latest meeting, the 29" World Conference held in October
229, 2020.

The entire INTDS bibliography index currently listing 1165 articles (searchable with keywords, authors name, journals or p:
in.

gth world Conference

List of contrnibutions to 2
1144, Masahiro Yoshimoto, Yoshio Yamazaki, Takamitsu Nakanoya, Pranab Kumar Saha and Michikazu Kinsho;
Progress status in fabrication of HBC stripper foil for 3-GeV RCS at J-PARC in Tokai site
EPJ Web Conf. 229, 2020; DOI: https://doi.org/10.1051/epjconf/202022901001

SCl{ cen | scxcenssosazozo 5
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Experimental set-up

Electrochemical cell

Motor,
rotating Pt
anode

or the mc

40-120V 5V ~0.03A
34 rpm

- Distance cathode-anode 1 cm
Cathode

Ba(NO,), dissolved in 2.5mL HNO; 0.05M + 20 mL Isopropanol

NH,OH fixing was avoided to facilitate the recovery

; : Joint Research Centre
SCK CEN/50842939 J RC |
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Experiment # 29 30 31
Voltage 80V 100 V 120 V
Time 20 min 20 min 20 min
Average current 33.7 mA 47.4 mA 63.2 mA

my, mg 2.27 2.43 2.83

mg,, Mg 0.07 0.09 0.07

Ba deposited from sol. 60% 83% 64%
Temperature increase 23-28.7=5.7°C 23.2-30.0=6.8°C 23.2-36.6=13.4°C
Dep density, mg/cm? 0.77 0.9

Photo

Ba(NO;), ~1mg per solution: 2.5mL HNO; 0.05M + 20 mL Isopropanol

sclk cen | scccevsszos By XRD analysis sample 31 contains: BaO,-8H,0; BaO,-H,0,; Ba(OH),

0.72
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Experiment # 33 32 31
Ba(NO;), mass, mg 0.01 0.1 1
Average current 41.9 mA 40.3 mA 63.2 mA
my, mg 1.43 1.73 2.83

mg,, Mg 0.0008 0.007 0.07

Ba deposited from sol. 64% 70% 64%
Temperature increase - 23.2-29.5=6.3°C 23.2-36.6=13.4°C
Dep. density, mg/cm? 0.55

0.45

Photo

0.9

120 V 20 min,18 pm Al foil

sclk cen | scxcensosazazo

solution: 2.5 mL HNO; 0.05M + 20 mL Isopropanol with different amount of
Ba(NO;),. Solution has to be intensively mixed before deposition

8
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Targets for irradiation of 22Ra
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EUROPEAN COMMISSION

GELINA
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GELINA - New Beam Line for Radioisotope Production Studies
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New Operating Parameters

/z_

Average Current : up to 10 pA
Mono-energetic Beam :[20,150] MeV
Mean Power :up to 1 kW

Frequency : up to 200 Hz
Pulse Width : up to 3.3 s

sclk cen | scxcensosazazo
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We had first photons for our project!

On 28.04.2022 at 15:44 — first beam on target - 0.4 pA 60 MeV for 4.5 min from GELINA e-accelerator.

SCl{ cen | scxcenssosazazo )
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Dum my ta rg et irradiation 60MeV 0.425 uA e-beam 4.5min irradiation

Color | Name Material Dimension Mass

Container lid | Al Thermo Fisher @54mm x 0.Tmm 0.6167 g
(Alfaaesar) 99.99%

Target Al Goodfellow @40mm x 0.25mm 0.8451 ¢
99.99%

Indium wire In Goodfellow @1mm x 15cm 0.9729 g
99.999%

Container Al bulk 99% @54mm x 1.525mm | 7.9732 g

Total @54mm x 1.925mm | 10.4075 g

Distance converter target 1 cm

Pb 1.8x4 cm thick (full stopping e-beam) @14 cm

sclicen | scxcensosazoss Gaussian beam d=2cm 14
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Post-irradiation analysis and MCNP
modelling

60MeV 0.425 uA e-beam 4.5min irradiation

Gaussian beam profile @2cm
Al impurities %: Mn 0.25, Ti 0.035,
Cr 0.05, Si, Mg possible

Isotope In-111 In-112 (In-112m| In-113m |In-114m (In-115m |In-116m| Na-22 | Na-24 ( Mg-27 | Cr-49 Cr-51 Sc-47 (Mn-52m| Mn-54 | Mn-56
Bg |T,| 285d | 1497m |2056m | 1.658h | 4951d | 4486h | 5429m | 26019y | 15n | 9458m | 423m | 277d | 3349d | 21.1m | 3122d | 2579h
= [Genie spect 2722 | 2108079 | 5884.22 | 276722 | 21878 | 2840.33 | 14956.06 2824.14 | 576578 | 190.46 1473 | 11851 113.28
§_ SIM spect 1186 | 725101 | 4167.33 | 228176 | 10224 | 771641 | 217019 | 297 | 138930 | 384516 | 15548 | 1689 | 1378 | 10179 | 847 13.07
Q [Ratio expssiM| 230 2.91 1.41 121 2.14 0.37 6.89 2.03 150 122 1.07 1.16 8.66
% Genie EOB 2741 |134662.84(22702.94| 3657.82 | 21887 | 314892 | 2493954 2912.85 |108535.72| 367.14 1481 | 44172 135.53
£ [sim EOB 1080 | 7867.87 [15932.55| 301627 | 102.28 | 855475 | 360639 | 297 | 1431.76 | 7238165 | 30159 | 1689 | 1385 | 377.06 | 847 15.64
< [Ratio exp/SIM| 254 1712 | 142 121 2.14 0.37 6.92 2.03 150 122 1.07 1.17 8.66
5 ?ﬁ Genie spec2 943 137.00 2.30 31.90
S & [SIM_spec2 3.71 95.77 2.96 7.33 - 15.01 5.19 8.38 -
¥ 2 |Ratio exp/SIM| 254 143 0.78 435
3  |Genie spec 3 0.62 127.20 0.50 9.18 0.50 5.42
5 2IM_spec3 0.25 82.24 2.93 - 11.40 0.53 8.18 -
2O Ratio exp/siM| 253 155 0.17 0.80 0.94 0.66
E § Genie spec 4 79.25 2.47 4.81 5.87
5 & [sim spec 4 50.50 2.86 4.73 7.57
R Q |Ratio exp/SIM 157 0.86 1.02 0.78
Neutron reactions simulation statistics is still to be improved
Activity produced in container components will be less then that of 22°/226Ra
sclk cen | scxcensosazazo 4248077 . Resm:er:j



Future plans, or the long way to a (y,n)
cross-section ...

* Preparation of suitable °°Ra targets

 Characterization of these in terms of homogeneity and stability

* Irradiation of "2Ba, ultimately 2?°Ra targets at JRC Geel
 Destructive analysis of 2?°Ra targets for >°Ra yield measurements

 Deconvolution of the photon flux distribution using MCNP and Au,
Co and Mo monitor folls

* lrradiations at increasing e-beam energies

SCl{ cen | scxcenssosazazo .
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This presentation contains data, information and formats for dedicated use only and may not be communicated, copied, reproduced, distributed or
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