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The pa rticles tha t  are m9st effecti ve in causi n g  nucl ear reactions in astrophysica l  processes a re 
those pa i rs . having energi es i n  the_ reg ion L\ E near  E

0 • The energy E0 is ca l led the most effect i ve energy 
for thermonuclear reacti ons and can be ca lcu lated from the re la ti on E 0 -., 1 . 22  (Z 1
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,: tempera ture in  m i l l ions of degrees. The ma i n  l i ne  ol nueleosyn thf;)si s dur ing hel ium burn i ng  i s  found 
to consi st of the react ions:  J · "H.e .� i:ic; 1·.�C ( a , y ) 160 and 1"0 ( u , r} .!11Nc .  Thus  .?0Ne con be  synthesi zed
through the rad i a t_i ve capture of.  a l pha particl e by 160 .  The ho l i um burn i r i g starts at about T . 1 09 °C, for
which E "' 246 keV and 4 .97 MeV state i n 20Ne wou ld  serve as the dom inant resonance in 160 .. 1L reac-., 
t ion .  But  the sp in  and pari'ty of the state ( 2" ) cannot be formed from 1 GQ ( O� ) and 4He ( O " ) . Thus 4 .97
MeV s ta te i s  " i nv is ib le "  to  the" 160 + �He channel and near T . ,  1 08 "C the 160 ( a , y ) :?0 Ne reaction w i l l
b e  nonresonan t. A s  the tempera tures increases a nonrcsonunt reaction rate chan ges i n to a resonant rate 
and h i gher- l y i ng  resonances of the type J ( . ) ; w i l l  come into p lay. At the temperatures h i gher than T - 1 09 

.,C a n ew type  of nuclea r reaction becomes import_ant  and m an y  nucl ei become subj ect to pho todi si n tegra­
tion . Around' T = 1 .3 1 0 9 °C the rate of the y + 20N e  .. 160 .. 4He reaction becomes grea ter than the rate
for the reaction 160 ( a, y ) 20Ne where upon the 20N e  i s  e ffecti ve ly  d i s integra ted. The photod is i n tegration
rates for 20Ne ( Y, a P60 a re related in a very si mp le  way to the ro te of  the i nverse reaction-radi a ti ve
capture of protons by 19 F .

At  low proton energies resonance from the 19 F ( p, y )  20Ne reaction have been observed a t  sever·
al proton energi es. Spi n  and pari ty of  these cap tur ing  s ta tes is J ( · )  .J .. 1 • These s tates can riot contri bu te to 
the synthesi s  of :.,oNe nucle i ,  s ince they a re '' i nvi si b le "  to the 160 - 4He reaction channe l .  But a t  a tem­
peratures greater than T = 2 10 1� °C they may be important  for destructi on of .?ONe nucl ei  i f  gamma-transi­
t ions to the ground sta te in 19 F ( p , y ) 20N e  reaction a re su ffici ently strong .  A l though photon capture i n to a
J ( • ) J+ i sta te cannot d i rect ly  lead to the a lpha-particle b reakup to the sta tes of 160,  i t  can do so indi rect•
l y  fol lowi ng a gamma-ray transi ti on to a J ( • ) J sta te in 20Ne.  I t  i s  therefore of i n terest to measure the
partia l  w i d ths of gamma trans i t ions to the ground and fi rst exci ted s ta te i n  proton capture by 19 F .  Kone 1 1

has been performed the search for the 1 3. 5 1  MeV ( 1 + , E = 668 keV ) ground sta te transi tion i n  the. p 19 F ( P, y P0Ne reaction ( see F i g. l ). The sea rch was made us i n g  3 11 X3" Nol  ( T l ) crysta l ,  but the ori g ins
of  gamma-ray counts in  the h i gh-energy part  of spectrum cannot be sat i sfactory estab l i shed . The presence 
of these counts may be due: to the pi le-up e ffect, to the edi tion of 1 3. 51 - � .63  MeV and 1 .63-0 MeV transi·  
t ions, to the mu l ti p l i er de fect and to the to i l s  of remote resonances or to nonresonant  proton cap ture. The 
check i n g  of  these poss ib i l i ti es introduces severe experi men ta l  d i fficu l t ies i n to i nvesti ga ti on of  gamma· 
decay scheme of 1 3. 51 MeV and other J ( - ) .J+ I  states in 20Ne.  The good energy resolution of Ge ( Li ) de-
tector faci l i tates the detection of h i gh-energy gamma-rays, due to an improved s i gna l -to-no isse ra tio,when 
compared to No l crysta l .  The resul ts of our measurements of the 19 F ( p ,  y ) 20Ne reaction at EP = 668 keV
are shown in Fi g .  2. The presence of gamma -ray tran si tion to the ground sta te is clearly estab l i�hed and 
r val ue of 0 .06 MeV is obta i ned. The invest i gat ions of the other J ( - ) .J" 1 s ta tes in 20Ne a re in p rogress.y 
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