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The radioisotopes 72As (t,, = 26.0 h, 88% p+) and e Thick 7Ge coin targets (10 mm diameter, 150-300 um thick and a b The TGe(d,n)"As physical
P 1/2 T B : : - - production yield showed
As (t,, = 65.3 h, 28% B+), shown in Figure 1 ~70 mg) were irradiated with 35 pA of 8 MeV deuterons (GE — 12.00 — . . . :

12 = 09.9 M1, 2670 pT), ST Jre- 2, 7 - . . | | inconsistency with theoretical
have applications in  positron  emission PETtrace cyclotron) and ‘*As quantified by high purity R5.00 | yvield which  motivates
tomography (PET) imaging when bound to germanium (HPGe) gamma spectroscopy. . Figure 2: (a) The ’
nanoparticle- [1-3], peptide- [4], and antibody- > Use IAEA - Nuclear Data Sheet to monitor the °Ge(d,n)"As o o foil stack holding frame section. The cross section
bgsed _[3,5] _radlo_pharmaceutlcals. Thes_e cross section for theoretical physical yield calculation. / \ /_\(63_2600 (b) The vertical view of measurement at Notre Dame
dlagno_stlc radlonucll_des ha}ve theran_os_tlc e 0Ge(d,n)tAs excitation function will be measured via stacked-foil \ — the foil stack show the will be performed in August
potential when paired with  B--emitting activation method L \_/ _ 2023,
therapeutic 7’As or, due to the homologous I o stacking order of each
relationship between arsenic and antimony, the o Stacks containing two target foils (0.41£0.02 pm "Ge on 'l | g - o0 foil and the arrows
Meitner-Auger-electron- (MAe-) emitter 119Sb. 25.4 um Kapton, Astral Technology Unlimited, Inc), a beam . 9 | indicate incident
Our previous work reported new production and monitor foil (15 um "Ni, Goodfellow Cambridge Ltd), and an B beuteron f - s = direction of deuteron (c) NG gments
isolation techniques for the positron-emitter 71As. energy degrader foil (50 um "&Al, Goodfellow Cambridge Ltd) < D B oine g poats _ | Anassembled foil stack
However, our measured yield of 7*As does not will be assembled in custom aluminum frames (Figure 2). Ge o L frame
agree well with the theoretical physical yield © Use ™Ni (d,x) S!Cu or %Co to monitor beam intensity [7] | |
computed from 7°Ge(d,n)’*As cross section (Figure 3.). e 'ths rese;:r ch is sugpor;ed by

i opten the orizon-Broadening
measurement performed by K.Otozai et al. [6]. > Identical foil stacks, shown in Figure 2c, are planned for e — sotone Production Pineline
Therefore, we propose a new measurement of the . T ‘ P P
20 1 : irradiation at incident deuteron energies of 4, 7, 8 and 10 MeV T orogram funded by the U.S.

Ge(d,n)"As cross section at the Notre Dame with a HV FN type Pelletron tandem accelerator in August 2023 | |
Nuclear Science Laboratory. yp J | Department ~ of  Energy
- The energy of deuterons in each foil were estimated based on Recommended cross sections for natNi(d,x) reaction Figure 3: The MNj Isotope  Program, managed
SRIM ion stopping range calculations [8]. o (d,x)61Cu cross section by the Office of Science for
o S . T1As, 61Cu, and 56Co will be characterized by HPGe gamma o | —e—mamigmseco as function of deuteron || Sotope R&D and Production,
| o 2 o Spectroscopy measurements. energy (PI’OVided by Grant Number DE-
. nogt , 0 IAEA - Nuclear Data SC0022550 (Yennello) and
oo : o - The cross-section will be calculated by the activation equation zé' o Sheet) DE-SC0022032 (Ellison).
0% ~ L (eq 1, where | is the number of incident particles per unit time, n .
IS the target nuclei per unit volume, x Is the target thickness and 8
Figure 1: Section of the chart of the nuclides o Is the cross section). g“’
showing the isotopes of germanium and arsenic. S 2
Nuclides In black are stable, red decay by [p+/ec, 2
and blue decay by . A(t) = R(l — e"“) and R = Inxo .
Eq 1: The activation equation o : 4 : : - . .
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coverage Gemass ickness  "Asphysical  physical vield  n= . ' ' ' Figure 5: The "°Ge(d,x)"tAs activation cross section as function of incident
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100 01 2851225 6.1+0.1 2 Ni 15 " 73 3545 .18 3.25
L4
100 68.8+£0.2 152+ 6 5.91+£0.04 2 ” 60 302843 2 26
6.29 4.5 2125.21 1.17
787 87.4+£5.2 150 + 30 51 4 ] )
Table 3: The energy of deuteron for "Ni foil and the calculated
79+8 69.1+05 280 +50 41+05 4 activity for "Ni(d,x)%1Cu and "Ni(d,x)°¢Co
Table 1: Cyclotron yields at 8 MeV from coin-type °Ge targets
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