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This work deal with experimental investigation cross sections of the elastic scattering 3He on 19F and nuclear reactions 
19F(3 , )21Ne  and 19F(3 , ) 18F with energies between 2.3 and  4,2 MeV. Excitation functions and angular distributions for 

transitions to ground and first two excite states of 21Ne and to ground, 5, 6, 7  excite states of 18F are measured. From a fluctuation 

analysis and comparison of experimental cross sections with expected on the theory of Hauser-Feshbach upper exp = 135 ± 23 eV

and lower exp = 70 eV limits of values of widths levels of compound nucleus 22Na at energy excitation 21 MeV are deduced, 

correspondingly. Rough estimations of form of the angular distributions of cross section in the framework DWBA, show that, if there

is a direct single-stage transition of np-pair of nucleons, then it takes place transitions with the transfers of mainly next orbital angular 

momentum - in transition to the ground-state of  (3/2+) - L = 2, to the 1-th excited states of (5/2+) or with one L = 2, or with L = 2+4  

and with L = 4 for transfer to the 2-th excited states (7/2+). In view of the strong contribution of compound nucleus mechanism,  for 

legality of these values L are required experiments with more high energies. 

KEY WORDS: nuclear reactions with 3-helium, nucleus-target are a fluorine, transitions to the 18-fluorine and 21-neon, cross 

sections, excitation function, angular distribution, mechanism of reaction, theory of Hauser-Feshbach, distorted waves method. 
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21Ne* (0,35 ) (3 )

=4,2 19F(t,p0)
21F . . ,

. ,

. 11.

½+  5/2+

 a - 
19F(t,p0)

21F [48]

(---- -

 [48] L = 2,

L = 2),

  - 19F(3He,p1)
21Ne* ( 

---- L = 2, L = 4,

-··-··-··- 0,7  ( - )

- ,

 - ).

: 1) 

, . . L >2,  2) L, 3) 

, ,

4) . . 11

 I-3He ( . 4) -

, ,
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3  6 19F(3He, )18F [9] 

.  [29]. 
19F(t,p0)

21F . ,  9,81 .

L =3, , . .

-

, . . L. L = 2  4, 

. 11 ,

.  - 

L = 2 + 4 

, - , ,

 ( . 10), . .11 ,

, ,

L. L = 4. ,  (3 , )

 sd-  1./2+  5/2+,  12 ,

L = 4 L = 2 [49-51], 

.

,

,
21Ne ( J ,T  0.00  3/2+, 1/2; 0,35  5/2+, 1/2; 1,75  7/2+, 1/2).

19F(3He,p0,1,2)
21Ne 19F(3He, 0,5,6,7,8+9,10)

18F, 19F(3He,p0,1,2)
21Ne

19F(3He, 0,5,6,7,)
18F.  [23] 

22Na

 21  =135 ± 23 .  2,6 – 3,0 

- ,
21Ne

, . .  0,00  3/2; 0,35  5/2  1,75 

7/2.  = 70 .

-

 21  [24, 52]. 

, 3

3, 9 -4,2 

np- .
21Ne J  = 3/2+ L = 2,  0,35 

J  = 5/2+ L = 2  2-  1,75 J  = 7/2+ L = 4. , ,

,

,

. ,  1-

3  3,9  4,19 ,

 [53].  – 

,

[26, 54]. ,

-  (1h-2p), 

- ,
19F 21Ne .

 = 11, 
21Ne, 21Na, 23Na, 23Mg 3  12 .

. . ,

 – 5, . .

, , .
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