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The experiment was performed with the QDDM the configurations [(d512)31312 x (P112)-3]6-,7- and 

magnetic spectrometer with an energy resolution of 50 [d512)3912 x respectively. Known 2p-2h 

keV at forward angles. Angular distributions were and lp-lh states are excited relatively weakly. 

measured for states up to 14 MeV excitation in 16N in Theoretical angular distributions have been 

the range of 7O to 40° using three magnetic field calculated for some of the better known states using 

settings at each angle. A composite proton spectrum at microscopic three nucleon form factors as input to the 

10' is shown in Fig. 1. DWBA cdde DWUCK4. Angular distributions to the ground 

state quartet have been obtained by assuming pure lp-lh 
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Figure 1. A 
spectrograph 
taken at 10" 

composite spectrum of protons (3 
bites) from the 13~(a,p)16~ reactions, 
laboratory angle. The numbers identifying 

peaks give the excitation energies of the corresponding 
final states in MeV. 

Few of the known states of 1 6 ~  are strongly 

excited. The strong excitation of the states at 11.81 

MeV and 7.66 MeV and their separation, together with 

Bansal-French-Zamick weak coupling calculations, 

suggests that these states are unresolved doublets of 

components in the 16N wavefunctions. These are shown 

in Fig. 2, and the differential cross section for the 

11.81 MeV peak (assuming the presence of both 6- and 7- 

states) is shown in Fig. 3. No normalization factor 

has been applied to the DWUCK output. 

Calculation of angular distributions to the 2p-2h 

positive parity states requires detailed theoretical 

wavefunctions as these states exhibit considerable 

configuration mixing. 

An interesting feature is the weak excitation of 

the states at 7.57, 6.61, 5.73, and 5.14 MeV with 

possible spins of (3+, 4+, 5+) which are observed 

strongly in 2 neutron transfer reactions. It has been 

suggested from a 14~(t,p) reaction study* that the 5.73 

MeV state is a 4',5+ doublet; it appears strongly in the 

l3c(aSp)l6~ reaction, and its experimental differential 

cross section indicates that most of the contribution to 

the peak seen in this reaction is due to a 

3p-3h, J=4'state. 



Figure 2. The differential  cross sections for the proton groups leading to the lp-lh quartet of states  near, and 
including, the ground state.  The l ines  show the results of DWBA calculations. 
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Figure 3. The differential cross section for the 
protons in the peak labeled 11.81 MeV in Fig. 1. The 
line shows the result of the DWBA calculation. 
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A special gas cell has been constructed and used indication of an enhanced n=0+ transition. 

to study the a-transfer reaction 84JCr(6~i,d)88~r in Low cross sections (<lpb/sr) and interference 

the QDDM magnetic spectrometer. It was hoped that this from gas contaminations, presumably from outgassing of 

reaction would preferentially populate coupled P=O+ the cell and its windows, limit the quality of the 

2p-2n pairing-vibrational states ("a-vibrations") in data. However, the negative results appear consistent 

the doubly-magic nucleus 88~r. Several spectra up to with 92~r(d,6~i)88~r data observed at Ed=33 MeV 

Ex = 8 MeV in 8 8 ~ r  have been obtained with no obvious (UM/BNL) and Ed155 MeV (KVI; to be published). 


