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Chapter 1

Introduction
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1 � Introduction
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1.1 � Light neutron-rich nuclei

1.1 Light neutron-rich nuclei
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1 � Introduction
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1.1 � Light neutron-rich nuclei
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1.1 � Light neutron-rich nuclei
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1.1 � Light neutron-rich nuclei
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Chapter 2

The experimental setup

} '7%-$U" _�3�$+L�T&%P)�,G�5)g�`"�4W4�Q�" _�3+*�_�_�%-$�)�%P)M3+$�'U"^3�L�4�L+_ETU)N3N%P_g,/)+4^L&%P)MQ	%P.�%-$�)8)ES�T�)�,["�V()�'&%��

} 'X.�,/Q�)�,H%P.6_Y%-*�QU�(%-$�)6��)�$+L& U"^.�*�,�.�Z²%-$�)6'�*�3+4 )ML�,²Z�.�,�3M)�'�)�L�,H%-$�)8'�)�*&%-,/.i'gQ@,2"WT�4|"W'�)7$
�5)¨'�)N)MQ�)MQ L�' )-S�TU)�,["�V()�'&%YL�4 Z[L+3�"�4|" %2� %P.¡V()�L�_�*�,�) %-$�) .���_Y)�,B +L���4 )M_ "W'&%-,/.�Q@*�3M)NQ "�'
3�$+L�T&%P)�, 
 ��JK$�)7)ES�TU)+,2"WVX)+'&%YL�4²,/) �@*U"W,/)+VX)+'&%P_(�5)+,/)�L�$�)�L& &�c" .�'RL�3M3M)+4 )+,OL&%P.�,�L���4 )7%P.
T+,/.� U" Q�)c,/)+4^L&%]"  U" _Y%]" 3cT+,2"�VXL�,B���U)�L�V(_KZh,�.�V¥�K$U" 3�$�%-$�)§_Y)M3N.�'�Q�L�,B�c)-S�.�%]"^3R'�*�3�4 )+"�3N.�*�4 Q
�U)�T+,/.�Q@*�3M)NQ ���	'�*�3�4 )�L�,zZh,OL�#�V()�'&%YL&%]"^.�'!$@L	$U"^#�$R,/)N_�.�4|*&%]"^.�'	VgL�#�'�)N%]" 38_�T�)M3N%-,�.�V()N%P)�,
) �@*U"WT�TU)NQ7�`" %-$�Q�" ��)+,/)�'&% Q�)�%P)M3�%P.�,�_�%P.�"^Q�)+'&%]" ZO�8L�'�Q§Q�)�%P)�,�V8"�'�)(%-$�)K%-,/L��h)M3�%P.�,���.�Z¤T�,�.�0
�h)M3�%]"�4 )N_5L�'�Q8Zh,/L+#iVX)+'&%P_5L�'�Q6LK#�L�V6VXLKQ�)�%P)M3N%P.�,²L���4 )j%P.�V()�L�_�*�,�)j%-$�)j¦	Q�)E0h)ES�3�" %YL&%]"^.�'
.�ZzZh,OL�#�V()�'&%P_N�
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2.3 � Detectors

� 1 ��� � $&%(') � � 
  AI@�\I "

� $�% ' 1 
 
�� � 
 � 

� � � 
  AI@�\9 "

« '�"^.�'U" _1L&%]"^.i'o3�$+L�V7��)�,�Q�.�)M_8'�.�%�V()�L�_�*�,�)§%-$�)�)+'�)�,/#���0]4 .�_�_ $z��*&%`%-$�)o"^.�'U" _1L&%]"^.�'
"�'�%-$�)(#�L�_�$�,/)+4^L&%]"  �)(%P.7%-$�)X)�'�)+,/#��8Q�)+TU.U_-" %]" .�'���J`$�)(Q�" ��)+,/)�'�3N)§�U)�%[��)M)+'7%-$�)()�'�)�,�#���0
4 .�_�_oL�'�Q®%-$�) )�'�)+,/#��=Q�)�T�.U_E" %P)MQ "W'�_E" Q�)°%-$�) Q�)�%P)M3N%P.�,6"^_�Q@*�)�%P. %-$�)�T+,/.�Q@*�3N%]" .�' .�Z� 0],OL���_  �)+'�)�,/#�)N%]"^3°)�4 )M3�%-,/.�'�_�"C"W' 3+4 .U_Y)�T�,�.�S�"WV6" %2�=.�ZK%-$�) T+L+,�%]"^3+4 )C�`" %-$ %-$�)°#UL+_N� }~Z
%-$�) � 01,OLN��_X4 )�L& �)�%-$�)7Q�)�%P)M3N%P.�, $H%-$�)6Q�)�T�.U_E" %P)MQC)+'�)�,�#��7�`"�4|4��U)�4 )N_�_�%-$+L�'§%-$�)6)�'�)�,�#���0
4 .�_�_N� «©_E"WV7T�4 )�L�T�T�,�.�S�"WVgL&%]"^.i'�Z�.�,(%-$U"^_c)��²)M3N% $KQ�)M_Y3�,["���)MQ±"�' ����Zh*+��p $ ��4\"~�.-��gL�'�Q
¬+'�.&�K'=L+_ ! � 	 ��
�" !  
���  �! �  � � � � � 	 � �  $ $jVX.�Q�" �i)M_§_�4\"^#�$&%-4 �°%-$�)	_Y%P.�T�TU"W'�# '�*�V7��)�,
 �_Y)M)§) �@*+L&%]"^.�'cI@�~p!"8����*�_-"�'�#C%-$�)	,�)M_P%-,2"^3�%P)MQ°)�'�)+,/#���014 .U_Y_ ����$²�K$U"^3+$ " _XL�'o)�V6TU"�,["^3ML�4
T+L�,/L�V()N%P)+,¤%-$+L&% Q�)+TU)+'�Q�_K.i'7%-$�)8Q�"�V()�'�_-"^.i'�_K.�Z¤%-$�)6L���_�.�,���)�,A�

��� 1 �



��� � $&%(' ���) 
 � � 
  AI@�~p!"

}~%K"^_g'�.�� T�.U_�_-"���4 )�%P.c_E*���_Y%]" %-*&%P)§L�'�Q°"W'&%P)M#�,/L�%P)�%P.R.��&%YLU"�'6%-$�)6)+'�)�,�#���Q�)+TU.U_-" %P)NQ
"�'7%-$�)8Q�)N%P)M3�%P.�,ht

	 1�
 � �
� 
  AI@�~�!"

� " %-$ 
 1 � *
�����$���� � � � �� *
����� 
 � ##" # �
} '®.�,/Q�)+,6%P. 3ML�4\"��+,OL&%P) %-$�) " .�'U"^_�L�%]" .�'®3�$+L�V7��)�,/_	��)¨*�_�)NQ %-$�) T�,["�VXL�,�� �U)ML�V $

�`" %-$oZ�.�*�,5Q�" ��)+,/)+'&%6,�)NZ�)+,/)�'�3N)� �)�4 .�3+" %]"^)N_M�gJ`$�)M_Y)�Q�" �²)�,�)�'&%` �)�4 .i3�" %]"^)N_K��)�,/)RL�3�$U" )N �)MQ
���	_E4 .��`"�'�# Q�.��K'c%-$�)CT+,2"WVgL�,B� ��)�L�V �`" %-$c3�L+,��U.i'c%YL�,�#U)N%P_X.�Z Q�" �²)�,/)+'&%(��)�4W4m¬+'�.��K'
%-$U"^3+¬�'�)N_�_Y)M_gL�%�%-$�)7)�'&%-,OL�'�3M)§.�Z�%-$�)�k`lmb���JK$�)6Q�" �²)�,�)�'&%` �)�4 .i3�" %]" )M_��5)�,�)�)N +L�4W*+L&%P)MQ
�`" %-$c%-$�)��KwmdOyXx 3N.iQ�) ���KwmdOyXx �h� � )���%h%P)MQ=%-$�)oQ�L&%YL=,/)N3M.�,/Q�)NQ�L�%(%-$�)C"^.�'U" _1L&%]"^.�'
3�$+L�V6�U)�,�_X%P.C%-$�)�) �@*+L&%]"^.i'	I��\����J`$U"^_XL�4|4 .���_7*�_X%P.�3ML�4\"��+,OL&%P)C�U.�%-$RQ�)N%P)N3N%P.�,/_N�7J`$�)
,/)N_�*�4 %P_§.�Z %-$�)M_Y)	3�L�4|"W��,/L�%]" .�'�_7L�,/)c_�$�.��K' "�'C�i#�*�,�)CI@�\�@�CJ`$�) � � )+'�)�,�#�� ,/)N_�.i4W*&%]"^.i'
� L�_��U)�%h%P)�,�%-$+L�'�%-$�) )�'�)+,/#��(,/)N_�.�4|*&%]"^.�'�.�Z�%-$�) � 
Gb+d � $�L�_²�`"�4|4&�U)5_E$�.��('K"�'���#�*�,�) 9@�\I@�

2.3.2.2 Time projection chambers
« J�"�V()(�G,/.]�P)N3N%]" .�'X¯¤$+L�V6�U)+,  ���� � " ��rmL�*+����$���4|"^�.-��H"^_zL�'X"^.�'U" _1L&%]"^.i'�Q�)N%P)N3N%P.�,��5.�,2¬�0
"�'�#C"W'7%-$�) � � � � � � ! � � � "�$�,/)N#i"^.�'���«�'c"^.i'U"�
&"�'�#�T+L�,�%]" 3�4 )oT+L�_Y_E"W'�#R%-$�,�.�*�#�$6%-$�)6Q�)�%P)M3�%P.�,
3�,�)�L&%P)M_�LR_�$�.���)�, .�Z )+4 )M3�%-,/.�'�_8L�4 .i'�# " %P_K%-,OL�3�¬��8J`$�)M_Y)�)+4 )M3�%-,/.�'�_XQ@,2" ZO%`%P.�� L+,/Q�_X%-$�)
L�'�.iQ�)§�`"�,�)M_��U)N3�L�*�_�)o.�Z %-$�)�*�'U" Z�.�,�V )�4 )N3N%-,["^3o��)+4 Q  [%-$�)oQ@,2" ZO%(%]"�V()o#i"  �)N_§*�_g%-$�)! 

�&�



2 � The experimental setup

Velocity (c units)

E
ne

rg
y 

(c
ha

nn
el

s)

1380

1400

1420

1440

1460

0.86 0.87 0.88
Velocity (c units)

E
ne

rg
y 

(c
ha

nn
el

s)

1380

1400

1420

1440

0.855 0.86 0.865 0.87 0.875 0.88

( "^#i*�,/)RI@�\�@t � ��� �E!$�7��	?� �6�"��
 	��2��� �1�$� �?��	?� �6�������
	/!$���3�1� � 	������%5��6� &$� �'	 ���
+*!$�)�
	G4�!�+=�����?��� 	?�E��5
�)01����	?� �6��01� � 	(� 
K�6���B&$�:�E��	(�8�6!�	 ���E�2�)�*
 �3� 	 
K�1�����>� � ���3���)	=�3��
K�$�%�$���,�-@���� �>��� 	?� ���G�$
�	��2� &$� �'	 �$�3+
!$�)�
	9������
7	 &2���2�$� ��� ��� �E!$�%��	?� �1� ��
 	��2��� � � �>����	(���8��	�� �1��� � 56��	 &2���2�$� ��� ��� �E!$�%��	?� �1� ��
 	������ �.�����
� �>����	(���"��	��	� �

3M.�.�,/Q�"W'+L�%P)	"W'&Z�.�,2VgL&%]"^.i' "XL�'�Q .�'�3N)�%-$�)N�	L�T�T+,/.UL+3+$c%-$�)§�`"�,�)M_g%-$�)��CL�,�)oL+3N3M)+4 )�,/L�%P)NQ
*�'�Q�)�, %-$�)R)��²)M3N%8.�Z`L=,OL�Q�"~L�4�)+4 )N3N%-,2" 3c�i)�4 Q��CJK$�)cL+3N3M)+4 )�,/L�%]" .�'�3ML�*�_Y)M_7L VgLMS�"�V6*�V
L&%P.�V6" 38" .�'U"^_�L&%]"^.�'!$�T+,/.�Q@*�3+"�'�#�L§4^L�,�#U)(_E$�.��5)+,m.�Z�4 .i3ML�4\"�
�)MQ	'�)N#�L�%]"  �)(3+$+L�,/#�)6'�)ML�,�%-$�)
L�'�.iQ�) $��K$U"^3+$�"^_`,/)�3i)M3�%P)MQcL+_KTU.U_-" %]"  �)6"W'�%-$�)gQ�)�4 LN��4|"W'�)U��J`$�)7TU.�_E" %]"  �)X3+$+L�,/#�)7"�'�%-$�)
Q�)�4 LN��4|"W'�)7T+,/.�Q@*�3M)N_jL�T�*�4 _Y)U��J`$�)(%]"�V()§'�)N)MQ�)MQo%P.�3N.�4W4 )M3N% %-$�)6T�*�4 _Y)g3�L�'��U)§*�_Y)MQ�%P.
Q�)MQ@*�3N)�%-$�)�
®T�.U_E" %]"^.�'�� ( ,/.iV %-$�)�
=L�'�Q  °TU.U_-" %]" .�'RVX)ML+_E*�,/)+VX)+'&%X"�'6%[��.oQ�" �²)�,/)+'&%
Q�)N%P)N3N%P.�,/_j��)73ML�'§L�4 _�.RQ�)MQ@*�3N)�%-$�)§L�'�#�4 )��

� )=*�_Y)MQ _E" S � � �'�\_§Z�.�, %-$�) ����D������B
	� .�Z`%-$�)=T�,�.-�h)M3�%]"�4 )N_�L�'�Q Zh,/L+#iVX)+'&%P_  �_Y)M)
�i#�*�,/)�I��|9 "�� � � �'�\_ 
 L�'�Q : �5)+,/)�4 .�3�L&%P)MQC��)NZ�.�,/)g%-$�)X%YL+,/#U)�% L&% � 
�$��K$U"W4 ) � � �'�\_ �
L�'�Q � �5)+,/)o4 .�3�L&%P)MQ ��)�$U"W'�Q°" %�� ��� �'�|_ � L�'�Q � �5)�,�)R4 .i3ML�%P)NQ	L&% � ���

JK$�) � � �'�\_K�5)c*�_�)NQ=L�,�)C�z�&�C#�L�_  ��U� ��« ,�$��&� �c¯ � � "K�H4W4 )NQ Q�)N%P)M3�%P.�,/_�.�T�)�,OL&%A0
"�'�#	L�%�'�.�,2VgL�4�T+,/)N_�_E*�,/)RL�'�Q=,/.�.�V¥%P)�V6TU)�,/L�%-*�,�)U�XJ`$�)N��$+L& �)7Z�.i*�,�L�'�.iQ�)N_gL�'�QC.�'�)
3�L&%-$�.�Q�)U�CJ`$�)	L�'�.iQ�)N_6L�,/)o�K"W,/)N_�$�L�'�Q $+L& �)cL ��Q�)�4^L�� 4|"W'�) ���]*�_P%��U)+4 .��¥%-$�)�V  �_Y)M)
�i#�*�,/)6I@� - "N�

JK$�)N_�)KQ�)N%P)N3N%P.�,/_K$+L� �)KL�'

 L�'�Q  CT�.U_-" %]"^.i'§,/)N_�.i4W*&%]"^.i'��U)�%h%P)�,�%-$+L�'�� � � 
 
fL�'�Q
LR �)+,��R_EVgL�4W4HL�VX.i*�'&%X.�Z`VXL�%h%P)+,j"�'R%-$�)C�U)ML�V{T+L&%-$!$²�K$U"^3+$=V8"�'U"WV6" 
N)N_g%-$�)oL�'�#�*�4 L�,
_P%-,OL�#U#�4|"W'�#��

IU�



2.3 � Detectors

drift volume

proportional chamberanodes

frisch grid

cathode

field electrodes

delay line

( "^#i*�,/)�I�� -@t9�6���2� 	 ��	?� �F@�� � � ��
L�8	?�'	 �"&$�%���;����	?� �1�G�����
	/!$�$� � 	 	F� � �9���,	(����	(�:������	 	���� ��.2� � � �)�
� � 	���� )4( 5��2�  
"(�� � ���
)4(��A��� � +,� � �*� �6��� D��E��5 &2���
	?� �$� � &��2� ���E��5 	����%�6�256�*� 	8���%�)��	(���9� �,�2���L�$�
�$
F�$� ����	��%�6�2�9��� �1��5 � 	(�8	��7����.�� � �2���'�=��� �)��	��%�6�2�A�6� � 
7	8	(��� ���%���/	��2� �����>��� ���E�3�)��!$�������2� � �$
�	����
@2�$�3	?� ����� ���$� 
K�:� 	 �$� ����	�� � � �6��� �  K	��2�A�6� � 
7	 	?�'	��85>� @��)�/�2��	��2��� �,�:�:�7�:�E����	(�9�E��
K�:�#	F��	?� �6� + ���2�=�6���,�
	��2�,+=��&�&$�%�������"	��2� � �E�%���J	��2�,+-�$�%���������$� �$�7��	(�)� ���������L	��2�"� � �)��	J�$
 �*�%���>� ��� ��� �)�,	��K� �,�6��� �#� �����
�������$� ���%��	?� �1�������2� ����� 	 �4���'	/�"	 ��	(��	B� � � �1�$� �?��	?� �6�>4�&$�%�:�1�����E�25J�8!�� 5F�������L���>�$
 � �:�)��� � D,�)�9�2��5���	?� @��
�������35��A�����$� 	����/���2�>����4 ����� ���"� �J�3�,&6�)��	(�����2�B&$���C� 	?� @2�G�E�/	����G����� �,+�� �E�2��� � �2�A&$����� 	?� @��/�$�2���%5��G�E�
	��2�G���$� ��+�� �E�2�"&$�%�:�1���,��� �-&���� � ��� � �2�B	?�'	��"�2����������	(�����6� � ����	<	�����&���� � �8�)����!$�����'�)�"	(�-�����6���,�
	��2��� &$���C� 	?� �1�:�

JK$�) 3�L�4|"W��,/L�%]" .�'`.�Zi%-$�) � � �'�\_�� L�_¤Q�.i'�) �`" %-$�T+,2"WVgL+,��g��)�L�V�$�"�'�_-" SK_Y)N%h%]"W'�#U_  2.�'�)
Z�.�, )�L�3�$ ��� � "N�°} 'c)�L�3�$C_�)�%h%]"�'�#°��)�T�4^L�3M)MQ L	#�,2" Q "W'	Zh,/.i'&%g.�Z�%-$�)R3N.�,�,/)N_�T�.�'�Q�"�'�#
� � ����J`$�)K#�,2" QCT+L�,�%]"^L�4|4 �8_P%P.�T�TU)NQo%-$�)6�U)ML�V�L�% 3N)�,B%YL�"W'RT�$&��_-"^3ML�4 
 L�'�Q  TU.�_E" %]"^.�'�_N�
J`$�) � � �±,/)M3N.�,/Q�)MQ L�_ETU)M3�%-,�*�V£%-$+L�%�T+,/)N_�)+'&%P)MQ $�.�4 )N_§L&%8Q�" �²)�,�)�'&%�TU.�_E" %]"^.�'�_  �_Y)M)
�i#�*�,/)oI@�\� "��7J`$�)�3�L�4|"W��,/L�%]" .�'R�5L+_XQ�.�'�)C�N�°VXL�%P3+$U"�'�#�%-$�)CTU.U_-" %]" .�'R.�Z %-$�)C$�.�4 )N_�L�%
%-$�)8_�T�)M3�%-,�*�V¢%P.R%-$�)�T�$&��_-"^3ML�4�.�'�)N_M�

« '°)ES�L�V7T�4 )c.�Z�%-$�)c%-,OL�3�¬�"�'�# "�'&Z�.�,�VXL�%]" .�'�%-$+L&%83M.�*�4 Q �U)c.��&%YL�"W'�)MQ=�`" %-$�%-$�.�_�)
Q�)N%P)N3N%P.�,/_X" _XT+,/)M_Y)�'&%P)NQ°"W'6�i#�*�,�)�I@�\�§Z�.�,�%-$�)�T+L�,�%]" 3�*�4^L+,m3�L�_�)�.�Z 
�
 �6��JK$�)N_�)�T�.U_E" %]"^.�'
Q�)N%P)N3N%P.�,/_�L�4|4 .�� *�_z%P.g.i�&%YL�"W'`Lj �)�,��KL�3M3+*�,OL&%P)(V()�L�_�*�,�)�V()�'&%¤.�Z@%-$�)XVXL�#�'�)N%]" 3(,2" #i"^Q�" %2�
 ]r���"`.�Z5)ML+3+$C"^.�'  2)N �)�'&%A01�N��0A)N �)+'&%��+L+_-"^_�"�" Z��5)	¬+'�.���%-$�)RVgL�#�'�)�%]"^3c,["^#i" Q�" %[�o.�Z�%-$�)
,/)�Z�)�,�)�'�3M)RT+L�,�%]" 3�4 )8Z�.�,G%-$�)83�*�,2,/)�'&%j_�)�%h%]"�'�#��

I��
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2.3 � Detectors
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Chapter 3

Data analysis
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3 � Data analysis
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3.1 � Mass and charge identification
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3 � Data analysis
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3.2 One- and two-neutron removal cross-sections
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3.2 � One- and two-neutron removal cross-sections
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3 � Data analysis
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3.3 � Momentum distributions of core fragments
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3.3 Momentum distributions of core fragments
3.3.1 Position measurements
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3 � Data analysis
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3.3 � Momentum distributions of core fragments
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3 � Data analysis
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3.3 � Momentum distributions of core fragments
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3 � Data analysis
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3.4 ��� -ray spectra
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3 � Data analysis
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3.4 ��� -ray spectra
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3.4.2 Time information
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L�,�)cT+,/)M_Y)�'&%P)NQ "W'�%-$�)7�i#�*�,/)§9@� -@��JK$�)8%]"�V()�_ETU)M3�%-,OLo3�L�'��U)o*�'�Q�)�,�_Y%P.�.iQ="W'�%-$�)7Z�.�4 0
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%-$�)�¦ ,/LN��_�.�'�)7$�" %6" _��U"^#U#U)+, L�'�Q "^_g_Y.�.�'�)�, Q�)N%P)N3N%P)NQ��RJ`$�)C'�)ES+%X.�'�)	"^_�.�,2" #i"�'+L&%P)MQ
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3.4.3 Add-back procedure
� " %-$§%-$U" _�3M.�,�,�)M3�%]"^.�'§��)6%-,B�7%P. ,/)N3M.�'�_P%-,�*�3�%�¦�)N �)+'&%P_ �K$U"^3�$�Q�"^Q '�.�%X4 )�L& �)7L�4W4�%-$�)�"�,
)�'�)+,/#���"W'�%-$�)(�H,/_P%`$U" %h%P)MQoQ�)�%P)M3N%P.�, $���*&% .�'�4 ��LoT+L�,B% .�Z�" % $@L�'�Q�%-$�)7,/)N_Y%�" _�Q�)+TU.U_-" %P)NQ
"�'§'�)+"^#i$��U.�*�,���L�}�3+,���_P%YL�4 _M��J`$�)`%]"�V()6"�'&Z�.�,2VgL&%]"^.�'g#i"  �)N_K*�_5%-$�)7V(.�V()�'&% .�Z�%-$�)X3M.i4 0
4 )N3N%]" .�'�.�Z�L�3M)+,�%YLU"�'�)+'�)�,/#��c"�'§.�'�)8_�3�"�'&%]"W4W4^L&%P.�,h�K}~Zz�5)o4 .�.�¬8L&% %-$�)�'�)�L+,�����Q�)N%P)N3N%P.�,/_
 �*�_E*+L�4W4 �6Z�.�*�, "jL+_`L6�K$�.�4 )��N�73M.�'�_-"^Q�)+,2"W'�#c%-$�)8)�'�)+,/#��§.�Z¤%-$�)8Q�)�%P)M3N%P)NQ	¦ ,/LN��L�_ %-$�)
L�Q�Q�" %]"^.i'�.�Z�%-$�)()�'�)�,�#i"^)N_�Q�)+TU.U_-" %P)NQ	"�'�%-$�)N_�)(Q�)N%P)M3�%P.�,/_ $�L�'�Q�L+_Y_E" #�'U"�'�#R" %�%P.6%-$�)(�H,/_P%
$U" %h%P)NQ®��Li}H3�,B��_Y%YL�4�.�Z %-$�)�#�,�.�*�T  ���)NZ�.�,/)�%-$�)�n5.�T�T�4 )�,53N.�,�,/)N3N%]" .�' "7" %�"^_6TU.U_Y_E"W��4 )�%P.
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3 � Data analysis
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3 � Data analysis
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3.5 � Coincidences between � rays and momentum distributions of core
fragments
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3.5 � Coincidences between � rays and momentum distributions of core
fragments
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3.5.3 Specific treatment of the different nuclides
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3 � Data analysis
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3.5 � Coincidences between � rays and momentum distributions of core
fragments
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4.1 � Valence nucleon(s) removal cross-sections
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4.1 � Valence nucleon(s) removal cross-sections
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4 � Results on ���	��
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�� O and 
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4.1 � Valence nucleon(s) removal cross-sections

4.1.2 Two-neutron removal on a carbon target:
projectiles
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4.2 � Momentum distributions of core fragments
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4 � Results on ���	��
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4.2.1 One-neutron removal: Longitudinal component
� )��`"W4W4&�H,/_P%�T+,/)N_�)+'&%�%-$�)�3M.iV7T�.�'�)�'&%¤.�Z�%-$�)�3M.�,/)jZh,/L+#iVX)+'&%�V(.�V()�'&%-*�V±Q�" _Y%-,["���*&%]"^.i'
%-$+L&%�"^_o4 .�'�#i" %-*�Q�"�'+L�4H�`" %-$�,/)M_ETU)N3N%6%P. %-$�)=,�)NZ�)+,/)�'�3N)�3M.�.�,/Q�"�'+L&%P)M_  ���"�' .i*�,j)ES�T�)�,[" 0
V()�'&%	"N�CJ`$U"^_8.���_Y)�,B +L���4 ) " _�"�' T+,2"W'�3+"�T�4 )c%-$�) 4 )N_�_7L2�²)M3�%P)MQ ����)ES�T�)�,["�V()�'&%YL�4�)+,�,/.�,�_�$
�U)N3�L�*�_�)7%-$�)	T�,�.i3N)MQ@*�,�)�%P.C.��&%YLU"�'C" %g" _(%-$�)	V(.U_P%KQ�"�,/)N3N%�� � )cT�,�)M_Y)�'&%8"�'��i#�*�,/)�p@�\p
L�'�)ES�L�V6T�4 )6.�Z�%-$�)63M.�,/)8Zh,OL�#�V()�'&%g4 .�'�#i" %-*�Q�"�'+L�4HV(.�V()�'&%-*�V Q�"^_P%-,2"W��*&%]"^.�'�_`.��&%YLU"�'�)NQ
Z�.�,�Q�" �²)�,�)�'&%§_Y%-*�Q�" )MQ '�*�3�4|" Q�)M_§�`" %-$ 3�L+,��U.i' %YL�,�#U)N%7_E$�.&�`"W'�# %-$�)�)� �.�4W*&%]" .�' .�Z`%-$U"^_
.���_Y)�,B +L���4 )��K$�)+'7�5)6L�T�T�,�.�L�3�$§%-$�)�'�)+*&%-,/.�'§Q@,2"�T�4\"�'�)��

( "^#i*�,/)°p��\p@t ���6�25:� 	����>�E�2��� 	�� 	��$��	��
	 �>� �(	�� �E!���	?� �6�2�G��
�	��2� �:� � �$�%�$��	8
 �7�25�	����)	(�A��
G��� 	��3��5����:4
���2+�5��$�B���2� & ���:� �E�2���6!�	 ���E�2�)�8��
7	(��� �B�6�2� �?�2�$��	��3�1�8�%� 	���@2���>�%�)���,	?� �6�B�6�B�/�����;!$�6�F	 �$�%5���	�� � � ��	����
�>� �(	�� �E!���	?� �6�2�L�,��@����#	��2���?�
	��B�7����5��F�E� 	��2� � � �4��� ��� ������+ � �4��� ���3��&$�3�)� ���)	(�����:� 	 ��� � D,���G�E�)	(������� 	?� �����

4.2.1.1 Carbon target:
projectiles ���	��
�# N, ������
�& O and 
�����
�' F

� )�T+,/)M_Y)�'&%C"W'=�i#�*�,/) p��~�  �4 )�ZO%	"§%-$�) k����Gy  ( *�4W4 � " QU%-$�L&% ��L�4 Z���LMS�"�V6*�V "§.�Z
%-$�)�4 .�'�#�" %-*�Q�"�'+L�4mV(.�VX)+'&%-*�V�Q�"^_P%-,2"W��*&%]"^.�'�_�.�Z %-$�)�Zh,OL�#�V()�'&%P_�"�'R%-$�)�,/)�L�3N%]" .�'c�`" %-$
%-$�)�3ML�,���.�'�%YL�,/#�)N%�� � )7_�$�.�� %-$�)	,/)N_�*�4 %P_XZ�.�,�%-$�)§%-$�,�)M)�_P%-*�Q�"^)MQ _ETU)N3+"^)N_  �'U" %-,/.U#�)�'!$
.MS+��#U)�'°L�'�Q 3²*�.�,["�'�)�"�L&ZO%P)�,j_�*��&%-,/L+3�%]"�'�#�%-$�) T+L�,�%]" 3�*�4 L�,g"�'&%-,["�'�_-"^3 ,/)N_�.i4W*&%]"^.i'=.�Z`%-$�)
k`lmb8Z�.�,z)�L�3�$�3ML+_Y)  �V()�L�_�*�,�)MQ "W'�L�Q�" �²)�,�)�'&%�_Y)N%h%]"W'�#°"W'7�K$U"^3+$�%-$�)�T�,�.-�h)M3N%]"W4 )N_`��)�,/)

��p



4.2 � Momentum distributions of core fragments
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4.2 � Momentum distributions of core fragments
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4.2 � Momentum distributions of core fragments
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4.2 � Momentum distributions of core fragments
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4.2 � Momentum distributions of core fragments
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4.2 � Momentum distributions of core fragments
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4.4 � Coincidences between � rays and momentum distributions of core
fragments
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4.4 � Coincidences between � rays and momentum distributions of core
fragments
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Chapter 5

Experimental data compared
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5 � Experimental data compared to theory
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5.1 Theoretical framework
5.1.1 Nuclear structure description
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5.1 � Theoretical framework
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5.1 � Theoretical framework
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5.1 � Theoretical framework
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5 � Experimental data compared to theory

5.1.2 Reaction mechanism description
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5 � Experimental data compared to theory
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5.2.1 Cross-sections
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5 � Experimental data compared to theory
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5.2 � Comparison between experimental data and theory for projectiles������
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5 � Experimental data compared to theory
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5.2 � Comparison between experimental data and theory for projectiles������
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5 � Experimental data compared to theory
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5 � Experimental data compared to theory
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Chapter 6

Summary and outlook
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6 � Summary and outlook
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Appendix A

Theoretical description of the
nuclear structure

A.1 Second quantization
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A � Theoretical description of the nuclear structure
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