Isotope name:

Element  Mass Number
Neutron Capture Processes
. . abundance of this isotope Stable,
on the Partial Chart of the Nuclides (only for stable isotopes, B 10 g Neutron|
i i black boxes) »JIN8  decay capture
Start at the endpoint of fusion: *Fe
Choose how long it takes a nucleus to capture a neutron in your simulation (more/faster neutrons -> shorter time) . Beta-minus decay Beta
°To s!mulate slow—neutron—capture ("s-process”): capture one neutron every 10 years} mark paths in different colors Half-life/typical dgcay time \ Li 11 (lose a neutron, e
° To simulate rapid-neutron-capture ("r-process”): capture one neutron every 100 ms (only for unstable isotopes, ~0.009s | gain a proton) decay
For your starting isotope, and each isotope you make afterwards: boxes with colored shapes)
° Decide whether your isotope will decay first (half-life shorter than capture time) or last long enough to capture a neutron! s=seconds m=minutes Beta-plus decay Beta
° Use a marker to draw an arrow from your starting isotope to the created isotope (legend at far right shows which direction) h=hours d=days y=years 015 (lose a proton, plus
° Advanced: if your isotope’s half-life is close to the capture time (one-half to two times), try both decay and capture paths! ms = milliseconds 0.122s gain a neutron) decay
Keep capturing/decaying until you reach the finish line (the heaviest isotope of strontium (Sr) you create)! ns = nanoseconds
Advanced: all neutron-rich nuclei will eventually decay back to stability. Use a different color to draw arrows to stable isotopes made. { Finish? ;
>25ms | >1.5us 88 ms 7.89s 9s 26m | 225m | 1.77h | 223m | 25636d | 1.35d 64.85d 0% P 50.53d | 28.79y | 9.63h 266h | 743m | 1.25m 239s 1.07s | 429 ms | 653 ms | 269 ms | 202ms |113.8 ms|
TRo | ™Rb | Ro | "Rb | "Ro | ®Rb | ™Ro | ®Ro | ®Rb | 82Rb S| SRy (L] BRh | SR | Rb | YRb | “Rb | ®Ro | “Ro | %Ro | Rb | YRb | %Rb | “Rb | "Rh
<30ns |64.78ms| 19s 365s | 378m | 17.66m| 229 m | 334s 4.57h | 1.27r'm A 1864 d | g | 177.77m ) 15.15m | 263 m 584s 449s 584s 27s |377.7ms| 201 ms | 169.1 ms| 114 ms | 54 ms 48 ms
Oke | K | MKe b T | BKe | 4K ) T ) TOKe | TR (RG] K 81Kr LT 66 e | 8K | O | 0K | MK | K | OBKe ] MK | %K | %Ke | YKr | K | %Kr
274ms| 52ms | 100ms | 17.16s| 27.3s | 11.5m | 429 m 14.8h 124h 0.35% 1.46d 229 ky ) 10.78 y 9 1.27h 2.84h | 315m | 32.32s| 857s 184s 129s | 212ms | 114ms| 80ms | 62.2ms| 428 ms| 40 ms
8B | TBr | ™Br | 2B | TSBr | 4Br | 7SBr | 6Br | T'Br | B [Tl 80Br [TLl: 828r | 83Br | SBr | %Br | ®Br | ®7Br | %Br | Br | %Br | *'Br | Br | %B | %“Br | %Br | %Br | Br | %Br
m <24ns | 791ms| 214s 1.31m 34m 254m 1.61h 16.2h 238d | 6.45m 50.7% | RCEIul | 49:3% 1.47d 24h 13176 m| 29m 5515 | 55.65s5 | 16.29s 44s 191s | 541 ms | 343ms | 102ms | 70 ms | >300ns |>300ns |>300ns |>400ns
wd 64Se 65Se 5689 6739 GBSe 59Se 70& 7139 YZSe 73Se 74Se 753e MSe 83 Se 34& B5Se WSe 57Se WSe UQSe 903e 9 & 92& 9339 glse 9539
= >180ns | 33ms | 33ms | 133ms | 35.5s 274s | 41.1m | 474m 8.4d 7.15h 0.89% RALHEE] 9.4% 1845m 223m | 326m | 31.7s 14.3s 55s 1.53s | 410ms | 210 ms | 270 ms | >300ns | >300ns | >300ns | >400ns
w b4ps | 6585 | 66As | 67As | BpAs | Ops | TOAs | T'As | T2As | T3As | TAs Tops | TAs | 78As | T9As | 80As | B1As | S2As | ®As | %As | 8%As | G6As | O7As | As | %As | WAs | YAs | 92As
E 40ms | 1770 ms |9577 ms| 42.5s | 253 m | 162m | 526 m 2.72d 1.08d 80.3d | 17.77d 1.08d 1.62d 1.51h | 9.01m 15.2s 333s 19.1s 134s 4.02s 2.02s | 945ms | 610 ms | 270ms | >150ns | >300ns | >300ns | >300ns
w 62Ge | 3Ge | 04Ge | ©Ge | %Ge | 97Ge | %Ge | 69Ge MGe e ™Ge [PUe] TGe | T8Ge | TGe | 0Ge | YGe | ®Ge | %Ge | %Ge | 39Ge | %6Ge | ¥Ge | BGe | ¥Ge | WG
— 129ms | 142ms | 1.06 m 309s 226h | 189m | 270.93d| 1.63d 11.43d 36.5% 1.38h 7.7% 11.21h | 1.47h 18.98s | 29.5s 8s 456s 1.85s | 954 ms | 540 ms | 219 ms | >300ns | >300ns | >300ns | >400ns
m 01Ga | 62Ga | 9Ga | %Ga | %Ga | %Ga | 9Ga | 6%Ga TGa | ™Ga | ™Ga | 7%a | 7Ga | "%Ga | Ga | %Ga | ¥Ga | %Ga | %Ga | %4Ga | %Ga | ¥Ga | ¥Ga
- 168 ms |116.12mq 324s | 263m | 16.2m 9.3h 3.26d 1.13h 486h | 8.12m 21m 326s 132s 509s 285s 203s 1.22s | 599 ms |308.1 ms| 85 ms 93ms |>300ns |>400ns
m GUZn 612n GZZn 63 Zn 55Zn WZn 7ZZn 73Zn 74Zn 75Zn 7GZn 77Zn 7BZn 792n WZn MZn MZn 53Zn MZn 55Zn
= 238m | 1.48m 9.19h |3847m 243.93d 56.4m 1.94d 235s | 1.59m 10.2s 57s 208s 147s | 995ms | 550 ms | 304 ms | 228 ms | 127 ms | >400ns | >400ns
o 5¢u | 8cu | b'cu | f2cy 86Cy 1 7%Cu | 8y | Cu | ™Cu | Mcu | "cu | ™cu | ™cu | "Cu | Cu | "Cu | ™Cu | ™cu | ®cu | ¥'Cu | f2Cu
s 1.36m | 237m | 333h | 9.67m 512m | 2.58d 309s | 285m | 44.5s 19.4s 6.63s 42s 1.63s 1.22s |637.7 ms|467.9 ms| 335 ms | 220 ms | 210 ms | >400ns | >400ns
ul i BN VI IR VO L Y Y TV YV T O AV RV Vo LV Vo IV I
m 101.2y 252h | 227d 21s 29s 11.5s 6s 2.56s 1.57s | 840ms | 680ms | 341 ms | 236 ms | 124 ms | 140 ms | >400ns
S1Co | %8Co B0co | 61Co | 62Co | 8Co | 4Co | 9%Co | %Co | €7Co | %Co | ®Co | ™Co | ™Co | 72Co | ™Co | 74Co | ™Co | ™Co
@ 271.74 d| 70.86 d 527y 165h | 1.54m | 26.9s | 300ms | 1.16s | 194ms | 329 ms | 200 ms | 227 ms | 1127 ms] 80ms | 59.9 ms| 41 ms 30 ms 30ms | >400ns
Py iFg ' S R, 9Fe | 60Fe | B1Fe | 62Fe | ©Fe | O4Fe | 65Fe | 66Fe | 67Fe | ®Fe | ®Fe | ™Fe | "Fe | "2Fe | ™Fe | "Fe | 5Fe
91.;8% 2.1% 2] 44.49d | 2.62My) 5.98m | 1.13m 6.1s 2s 810ms | 351 ms | 394ms | 18 ms | 110ms | 77ms | 28ms |>300ns |>400ns |>400ns | >620ns
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