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Abstract

The density distributions and shapes of neutron and proton matters in the ground state of an
atomic nucleus have so far been considered to be nearly identical. Recently, however, experimental
works on '°C have shown that the shapes are different between its neutron and proton matters. This
has been shown by the measurement of the reduced transition probability B(E2) of the transition
27 — 0%(g.s) in 16C and by the inelastic scattering on proton and Pb targets. The deformation on
the proton and neutron matter can be independently determined by using these results. Theoret-
ically, '°C is shown an oblate shape for protons and prolate for neutrons in the calculation with
the a nuclear structure by AMD(antisymmetrized molecular dynamics) . In order to investigate the
properties of deformation and the change of the nucleus structure in the vicinity of '°C , we have
studied 'C, °N and 2N by using the in-beam y-ray spectroscopy with a hydrogen target. In the
AMD calculation '8C is shown to have an oblate shape for protons and triaxial shape for neutrons.
Hence, this nucleus isinteresting in this point.

The experiment was performed using the in-flight radioactive-isotope beam separator, RIPS at
the RARF in RIKEN. We measured the proton inelastic scattering to the first excited state for '8C.
By analyzing the obtained inelastic cross sections for 0° < fcpm < 48° with a coupled channel
calculation code ECIS97, we determine of the deformation parameter for '3C.

For '°N, the y transitions with energies of 534+20 keV and 1104+49 keV were observed through
breakup reactions of 2'N. For 2°N,y transitions with the energy of 612+21 keV and 850+17 keV
were observed for the first time through breakup reactions of >'N.
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OAnL:NaOOOOOOOODODOOODOODOOD0OO

gogg oodgd X y z
1D (mm) (mm) (mm)

1 1 166. 175. -188.5
2 196. 105. -188.5

3 216. 35. -188.5

4 216. -35. -188.5

5 196. -105. -188.5

6 166. —-175. -—188.5

7 -166. —-175. -—-188.5

8 —-196. -105. -188.5

9 -216. -35. -—188.5

10 -216. 35. -188.5

11 —196. 105. -188.5

12 —166. 175. —-188.5

2 13 166. 175. -116.5
14 196. 105. -116.5

15 216. 35. -116.5

16 216. -35. -116.5

17 196. -105. -116.5

18 166. -175. -116.5

19 -166. -175. -116.5

20 -196. -105. -116.5

21 -216. -35. -116.5

22 -216. 35. -116.5

23 —196. 105. -116.5

24 —166. 175. -116.5
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OA2:NalOOOOOOO0OO0OO0OO00OO0o0Oooo

gdd dddgd X y z
ID (mm) (mm) (mm)

3 25 166. 175. -44.5
26 196. 105. -44.5

27 216. 35. 445

28 216. -35. -445

29 196. —-105. —44.5

30 166. —-175. —44.5

31 -166. —-175. —44.5

32 -196. —-105. —44.5

33 -216. -35. -44.5

34 -216. 35. -44.5

35 —-196. 105. -44.5

36 —166. 175. —-44.5

4 37 166. 175. 27.5
38 196. 105. 27.5

39 216. 35. 27.5

40 216.  -35. 27.5

41 196. -105. 27.5

42 166. —175. 27.5

43 -166. -175. 27.5

44 -196. -105. 27.5

45 -216.  -35. 27.5

46 -216. 35. 27.5

47 —-196. 105. 27.5

48 —166. 175. 27.5
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gooooobooboobob A4dDb0D00OO0ODbLO0ODbObDOO0O (20040 100 310H)0DO

R

30.07
In2

43.38yr

0000 N19980 10 10020040 100 3100000 6.83yr0O0O)0

6.83
N = Npexp (——) (A.3)
T
0000000000 A4000000
0A3:0000000000000000
O O | Measuring time(sec) gated ungated | DS-factor
137Cs 1201 1281568 | 1798007 1/10
0Co 1640 1679772 | 2057661 1/10
22Na 1200 1409148 | 1857387 1/30
0A40000000000O000DOOO
00 Emission Prob | 00000 NokBq) | 00000 NkBq) | 000 (yr) | OO (yr)
@98.01.01 @04.10.31
137Cg 85.1 % 46.6 39.81 30.07 43.38
0Co(1173keV) 99.86 % 41.2 16.77 5.27 7.60
60Co(1332keV) 99.98 % 41.2 16.77 5.27 7.60
22Na 99.94 % 359 58.20 2.6019 3.75
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