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7KLV�¿JXUH�LV�SXUHO\�KHXULVWLF��D�VFKHPDWLF�GLDJUDP�RI�WZR�QHVWHG�³JURXSV´��RU�KDUPRQLF�
UHVRQDQFHV�RI�ERXQG�HOHFWURPDJQHWLF�HQHUJ\�IRUPV��UHSUHVHQWLQJ�WKH�HOHPHQWDU\�OHSWRQLF�
SDUWLFOH�VSHFWUXP��ODUJH�WULDQJOH���DQG�WKH�FRUUHVSRQGLQJ�VXE�HOHPHQWDU\�TXDUN�VSHFWUXP�
�VPDOO�LQWHUQDO�WULDQJOHV���³,QWHULRU´�RU�³VXE�KDUPRQLF´�QRGHV�HYLGHQWO\�H[LVW�ZLWKLQ�WKH�
ODUJHU�VSHFWUXP�RI�WKH�HOHPHQWDU\�OHSWRQV��JLYLQJ�ULVH�WR�WKH�VXE�HOHPHQWDU\�TXDUN�VHULHV��
D�VHW�RI�SDUWLFOHV�IRUHYHU�FRQ¿QHG�WR�D�KLGGHQ�RU�YLUWXDO�H[LVWHQFH�ZLWKLQ�WKH�LQWHULRU�RI�
EDU\RQV��GXH�WR�WKHLU�LQFRPSOHWH�VWDWXV�LQGLYLGXDOO\��WKH\�FDUU\�IUDFWLRQDO�UDWKHU�WKDQ�ZKROH�
TXDQWXP�XQLW�FKDUJHV���4XDUNV�DUH�GHULYHG�IURP�SULPRUGLDO�OHSWRTXDUNV��/4���ZKLFK�DUH�WKH�
KHDYLHVW�PHPEHUV�RI�WKH�OHSWRQLF�VSHFWUXP��VSOLW�LQWR�WKUHH�SDUWV��WKH�QDVFHQW�TXDUNV���7KLV�
HVWDEOLVKHV�WKH�IXQGDPHQWDO�UHODWLRQ�EHWZHHQ�OHSWRQV�DQG�TXDUNV��TXDUNV�DUH�VXEGLYLVLRQV�
RI�SULPRUGLDO�OHSWRQV��D�VXE�KDUPRQLF�RI�WKH�HOHPHQWDU\�OHSWRQLF�SDUWLFOH�VSHFWUXP�RU�
³JURXS´��/HSWRQV�FDQ�WUDQVIRUP�LQWR�RWKHU�OHSWRQV��DQG�TXDUNV�LQWR�RWKHU�TXDUNV��EXW�OHSWRQV�
FDQQRW�WUDQVIRUP�LQWR�TXDUNV��DW�OHDVW�QRW�DW�WKH�HOHFWURZHDN�HQHUJ\�OHYHO²QRW�ZLWKLQ�WKH�
HOHFWURZHDN�GRPDLQ��

6HH�DOVR����ZZZ�MRKQDJRZDQ�RUJ�SDUWDEOH�KWPO�����ZZZ�MRKQDJRZDQ�RUJ�ZHDNIRUFH�KWPO�
ZZZ�MRKQDJRZDQ�RUJ�KLJJVWDEOH�KWPO�����ZZZ�MRKQDJRZDQ�RUJ�RULJLQ�KWPO

)LJ�������ZZZ�MRKQDJRZDQ�RUJ�WHWUDSDUW�SGI�

DIAGRAMMATIC REPRESENTATION OF TWO NESTED GROUPS

OF LEPTONS AND QUARKS


