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Grading and beam time were considered by PAC35: 



SLAC first measurement 



PRL 20, 292 (1968), GMp scales to GD = 1/(1+Q2/0.71)2 

SLAC results in 1968 



SLAC results for the proton Form Factors 

Walker et al 
(1993) 



SLAC results for the Form Factors 
Sill et al 
(1993) 

Bosted 
(1995) 

These are the (e,e’) single arm measurements 

What does it mean? 



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0

1.'2&1,3+.')&4&5-/6&7%

!'(8-3+-.*)&9'.2&7#:;

7#:&<,/',*/-,*=
!&>?3@(.*&A+'?3+?'(&-*&+('2)&.9&

B?,'C&,*8&/@?.*&8(/'(()&.9&

9'((8.2

D!:)=
!&5.E&8.()&+6(&,3+-F(&B?,'C&3.?G@(&

+.&+6(&G'.+.*;

!
!
"" #$%&!

'!

(
#
$% &

#" % ') ' " #$%

!
"
"" #$%

&!

'!

(
#
$% (

#"% ') '" #$%

1-/?'(&9'.2&H%&D(I&JG/',8(&G#:K



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0

1.'2&1,3+.'&43,5-*/

"+&6-/6&7,58()&.9&:%;&

&&&&,)<2=+.+-3&9'((>.2&?)2,55&!
)
@:%AB&,55.C)&9.'&=:#D&3,5385,+-.*)E

F.C&6-/6&-)&+6,+G

D-2(*)-.*,5&43,5-*/H
&&&1.'2&1,3+.')&)3,5(&

&&&,)<2=+.+-3,55<&,)&@:%AI@*IJA

&&&*&K&=,'+-3-=,+-*/&7,5(*3(&L8,'M)

!
!
"#

$ !!! %
"

$"&'()*+(*

=:#D&IN&5./,'-+62-3&>(=,'+8'()&9'.2&:%&>(=(*>(*3(

1-/8'(&9'.2&J%&O(P&Q=/',>(&=#DR



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0

1.'2&1,3+.'&43,5-*/

"+&6-/6&7,58()&.9&:%;&

&&&&,)<2=+.+-3&9'((>.2&?)2,55&!
)
@:%AB&,55.C)&9.'&=:#D&3,5385,+-.*)E

F.C&6-/6&-)&+6,+G

D-2(*)-.*,5&43,5-*/H
&&&1.'2&1,3+.')&)3,5(&

&&&,)<2=+.+-3,55<&,)&@:%AI@*IJA

&&&*&K&=,'+-3-=,+-*/&7,5(*3(&L8,'M)

!
!
"#

$ !!! %
"

$"&'()*+(*

=:#D&IN&5./,'-+62-3&>(=,'+8'()&9'.2&:%&>(=(*>(*3(

1-/8'(&9'.2&J%&O(P&Q=/',>(&=#DR



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0

#'.))&1(2+-.*&34&5.'6&5,2+.')

!!
!"

#!"#$$

$%%&

' &!'(%%"

' &!

$%"'(&
(#

(
!

#" '

!

$#)"'!%"'(& $%&!%*+!&,-"

7.)(*89:+;&1(<,',+-.*&
. =(,):'(&#'.))&1(2+-.*&,+&),6(&>%&

8:+&?-@@('(*+&A&,*?&B

CD,'E-*/&FG

. "+&):@@-2-(*+9E&;-/;&>%H&&

I
=
!&?.6-*,+()J

5-/:'(&@'.6&>,++,*&(+&,9J&,-.&KL&C%MMNG&OL%$MO



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0

#'.))&1(2+-.*&34&5.'6&5,2+.')

!!
!"

#!"#$$

$%%&

' &!'(%%"

' &!

$%"'(&
(#

(
!

#" '

!

$#)"'!%"'(& $%&!%*+!&,-"

7.)(*89:+;&1(<,',+-.*&
. =(,):'(&#'.))&1(2+-.*&,+&),6(&>%&

8:+&?-@@('(*+&A&,*?&B

CD,'E-*/&FG

. "+&):@@-2-(*+9E&;-/;&>%H&&

I
=
!&?.6-*,+()J



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&01

!'(2-)-.*&3+456&.7&8%&9(:(*5(*2(

;*)(+&.7&32,<-*/&=(>,?-.'&

,+&8%&@&ABC&D(E%&F

G>,+&-)&+>(&:.H('&.7&+>(&

&&&8%&5(:(*5(*2(F

I.H&5.()&D
J
!&,::'.,2>&+>(&

&&&:8#9&<-K-+F

L-+M&8B*



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0%

1-*(2,+-3)
4

5(,2
&&&&6%&&&&&&&&&&7&&&&&&&&48&&&&&&9&&&&&:.;')&4<(*+)!&$&=(,2&4*('/-()

>&?&@AB"

!&=.+C&:DE)&-*&

&&&)F22(+'-3&

&&&3.*G-/;',+-.*H

!&$&D(I;*I,*+&6%

! J-GG('(*+&9

!&%0KL&I,F)&G.'&M:
%

!&$0&I,F)&'(N;()+(I

!

!

!

!



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0%

1-*(2,+-3)
4

5(,2
&&&&6%&&&&&&&&&&7&&&&&&&&48&&&&&&9&&&&&:.;')&4<(*+)!&$&=(,2&4*('/-()

>&?&@AB"

!&=.+C&:DE)&-*&

&&&)F22(+'-3&

&&&3.*G-/;',+-.*H

!&$&D(I;*I,*+&6%

! J-GG('(*+&9

!&%0KL&I,F)&G.'&M:
%

!&$0&I,F)&'(N;()+(I

!

!

!

!

Update for the PAC35 presentation 



 !"#$%&'())*+

!"#$%&!'()(*+,+-.*
!,/(&0%

1-*(2,+-3)
4

5(,2
&&&&6%&&&&&&&&&&7&&&&&&&&48&&&&&&9&&&&&:.;')&4<(*+)!&$&=(,2&4*('/-()

>&?&@AB"

!&=.+C&:DE)&-*&

&&&)F22(+'-3&

&&&3.*G-/;',+-.*H

!&$&D(I;*I,*+&6%

! J-GG('(*+&9

!&%0KL&I,F)&G.'&M:
%

!&$0&I,F)&'(N;()+(I

!

!

!

!

Update for the PAC35 presentation 

24 days 
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    Δθ=1mrad => ~0.75% in Δσ	

ΔE/E=1x10-3 => ~0.70% in Δσ	
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Spectra from the Super Ratio experiment 

background 



  It is the only one measurement of the cross section –                     
 key input to all form factors and many other experiments 

  It was proposed in 2007 after the GEp(5) was formulated   
  It is based on the 15-years success of HRS   
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Several parameters need 
serious work on systematic, 
among them: the scattering 
angle, detector/DAQ efficiency, 
HRS solid angle, the target 
density, the beam charge    

E12-07-108 (GMp) 
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GMp: 20 cm x 80 µA 

L = 4.3 x 1038 Hz/cm2  

both HRSs x 24 days 
 ~ 200 HRS-day x 1038 

DVCS: L = 15 cm x J µA 
      0.75-3 x 1038 Hz/cm2  

DVCS in E03-106: L = 4. x 1037 Hz/cm2  

L/LGMP x T at 6.6 GeV ~ 1.4 days 

L/LGMP x T at 8.8 GeV ~ 8.6 days 

L/LGMP x T at 11 GeV  ~ 21 days 8.8 GeV ~ 5 days; 11 GeV  ~ 2.5 days  

GMp and DVCS 



QCD firm prediction 
for the threshold pion 
electro-production:  

       Q6F2 = const  


