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Gamma nuclear reaction crossGamma nuclear reaction cross--sectionssections
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GDR regimeGDR regime
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Delta isobar regionDelta isobar region
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Roper regionRoper region
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ReggeonReggeon--PomeronPomeron regionregion
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Implementation restrictions:Implementation restrictions:
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Final state generation:Final state generation:
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ChiralChiral Invariant PhaseInvariant Phase--space Decay.space Decay.
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Vacuum CHIPSVacuum CHIPS
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Vacuum CHIPSVacuum CHIPS

!! R&+.$&+(0)$+5#"1.-,+(#+',-'.-,(&+(0&+*.17&"+R&+.$&+(0)$+5#"1.-,+(#+',-'.-,(&+(0&+*.17&"+
#5#5 6,"(#*$6,"(#*$ )*+(0&+)*+(0&+S.,$1#*S.,$1#*4+,*2+#7(,)*+(0&+4+,*2+#7(,)*+(0&+
6,"(#*+6,"(#*+$6&'(".1+$6&'(".1+

!! /#+#7(,)*+(0&+6"#7,7)-)(8+5#"+S.,"[+5.$)#*+)*(#+/#+#7(,)*+(0&+6"#7,7)-)(8+5#"+S.,"[+5.$)#*+)*(#+
0,2"#*$4+<&+',*+'#16.(&+(0&+6"#7,7)-)(8+(#+0,2"#*$4+<&+',*+'#16.(&+(0&+6"#7,7)-)(8+(#+
5)*2+(<#+5)*2+(<#+6,"(#*$+6,"(#*$+<)(0+<)(0+1#1&*(,1#1&*(, S+,*2+[+<)(0+S+,*2+[+<)(0+
(0&+)*I,"),*(+1,$$+(0&+)*I,"),*(+1,$$+µµJJ

321
!

%
&

'
(
)

* !$
N

M
k

kdk
dW

+ %
%

&

'

(
(

)

*

!

!
!×%

%

&

'

(
(

)

*

!
!=

!

,
,

µ-µ cos
21

)cos1(2
21

21),,( 2

4

qdqd
Mk

kq
MkM

qMkP
N



J.P. Wellisch, 
CERN/EP/SFT 

Vacuum CHIPSVacuum CHIPS
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For  more information see: For  more information see: 
EurEur.Phys.Journal A8,217(2000).Phys.Journal A8,217(2000)
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Nuclear CHIPSNuclear CHIPS
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The The parton parton exchange diagramexchange diagram
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Nuclear CHIPSNuclear CHIPS
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Nuclear CHIPSNuclear CHIPS
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Nuclear CHIPSNuclear CHIPS

!! T(+(0)$+-&I&-+#5+(0&+-,*3.,3&4+!KVN_+',*+T(+(0)$+-&I&-+#5+(0&+-,*3.,3&4+!KVN_+',*+
7&+,66-)&2+(#+"&,'()#*$+#5+7&+,66-)&2+(#+"&,'()#*$+#5+6)#*$+6)#*$+,*2+,*2+
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A few results: For more information see:A few results: For more information see:
EurEur.Phys.Journal A9,411(2000) and.Phys.Journal A9,411(2000) and
EurEur.Phys.Journal A9,421(2000).Phys.Journal A9,421(2000)
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ElectroElectro--nuclear scattering: nuclear scattering: 
reaction crossreaction cross--sectionssections
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RestrictionsRestrictions
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!! /#+$1##(0&*+(0&+&-&'("#/#+$1##(0&*+(0&+&-&'("#%%*.'-&,"+'"#$$*.'-&,"+'"#$$%%
$&'()#*+,(+H+$&'()#*+,(+H+>&:>&:4+(0&+5#--#<)*3+N@+(&"1+4+(0&+5#--#<)*3+N@+(&"1+
<,$+.$&2<,$+.$&2

))26.0exp(0.1)16.0exp(0116.0(),( eehheRP "!"+"""=
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!! /0&+5#"1.-,$+6"&$&*(&2+)*+(0&+'"#$$/0&+5#"1.-,$+6"&$&*(&2+)*+(0&+'"#$$%%$&'()#*+$&'()#*+
$&'()#*+',*+7&+.$&2+(#+',-'.-,(&+(0&+$&'()#*+',*+7&+.$&2+(#+',-'.-,(&+(0&+
6"#7,7)-)(8+2)$(")7.()#*+#5+(0&+&S.)I,-&*(+6"#7,7)-)(8+2)$(")7.()#*+#5+(0&+&S.)I,-&*(+
60#(#*$J60#(#*$J

!! /0)$+2)$(")7.()#*+)$+$,16-&2+(#+',-'.-,(&+(0&+/0)$+2)$(")7.()#*+)$+$,16-&2+(#+',-'.-,(&+(0&+
&*&"38+(",*$5&"+#5+(0&+*.'-&,"+"&,'()#*&*&"38+(",*$5&"+#5+(0&+*.'-&,"+"&,'()#*

!! /0&+&*&"38+)$+,$$.1&2+(#+7&+(",*$5&""&2+78+/0&+&*&"38+)$+,$$.1&2+(#+7&+(",*$5&""&2+78+
3,11,+&O'0,*3&4+,*2+(0&+1#2&-$+5#"+3,11,+3,11,+&O'0,*3&4+,*2+(0&+1#2&-$+5#"+3,11,+
*.'-&,"+"&,'()#*+B!KVN_4+*.'-&,"+"&,'()#*+B!KVN_4+\>_(")*3\>_(")*3E+,"&+.$&2JE+,"&+.$&2J
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!! T$$.16()#*+#5+&S.)I,-&*(+60#(#*JT$$.16()#*+#5+&S.)I,-&*(+60#(#*J
!! A(0&"<)$&+*#*&JA(0&"<)$&+*#*&J

!! 9#"+&*&"38+(",*$5&"$+7&-#<+Y+9#"+&*&"38+(",*$5&"$+7&-#<+Y+>&:+>&:+6&"+6&"+
'#--)$)#*4+!KVN_+)$+.$&2'#--)$)#*4+!KVN_+)$+.$&2

!! ,7#I&+S.,"[+3-.#*+$(")*3+1#2&-+)$+.$&2J+,7#I&+S.,"[+3-.#*+$(")*3+1#2&-+)$+.$&2J+

!! ?V_+)$+)*'-.2&2?V_+)$+)*'-.2&2
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!! >&,*(`+608$)'$+1#2&-)*3+)$+*#<+>&,*(`+608$)'$+1#2&-)*3+)$+*#<+
&S.)66&2+(#+2&,-+<)(0+-)*&,"+&S.)66&2+(#+2&,-+<)(0+-)*&,"+'#--)2&"+'#--)2&"+#"+#"+
a&55&"$#*+],7+",2),()#*+&*I)"#*1&*(4+a&55&"$#*+],7+",2),()#*+&*I)"#*1&*(4+
,*2+]K!+6"&')$)#*+3,11,+)2&*()5)',()#*+,*2+]K!+6"&')$)#*+3,11,+)2&*()5)',()#*+
.$&.$&%%',$&$J',$&$J


