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! 0 analysis status update (1): 

radiative correction for the electron off nuclear targets

Taisiya Mineeva



Code: EXTERNALS from D.Gaskell & al  (based on the code originating in SLAC in 80s)

Inclusive electron radiative corrections in DIS

f EMC (x!) = c(x!) A! (x!)

¥ First Born approximation +  next-to leading order QED processes

¥ Mo & Tsai formalism for handling of IR divergencies: angular peaking approximation
equivalent radiator method 

¥ Nuclear dependencies are accounted via 
 global parametrization to structure fnc *

¥ New: full 3D integration of  radiative tails in elastic, quasielastic and dis regimes

Mo&Tsai(1969): 
https://journals.aps.org/rmp/pdf/10.1103/RevModPhys.41.205

Y.S.Tsai (1971):  
http://www.slac.stanford.edu/cgi-wrap/getdoc/slac-pub-0848.pdf

* P.Bosted, V.Mamyan ÒEmpirical Þt to electron-nucleus scatteringÓ 
  arXiv:1203.2262v2

f 
E
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Radiative correction (RC) factors for D,C,Fe,Pb

! RC = " Rad / " Born

Necorr = Nemeas / ! RC    



Recorr ~  
(Nemeas/! RC)D

(Nemeas/! RC)A
~ 

(! RC)A

(! RC)D
N * 

Radiative correction (RC) factors normalized to D



Coulomb correction for C, Fe, Pb

Code: the same code EXTERNALS from D.Gaskell & al 
Formalism: effective momentum approximation + focusing factor

A

V V
k!

i = k!
f =

ki + = kf

e- accelerates e- decelerates

e- accelerates: kiÕ > ki
e- decelerates: kfÕ > kfAste et al. Nucl.Phys. A743 :259-282 (2004)

Aste et al., Eur. Phys. J. A 26, 167 (2005)

k!
i = ki + & k, k !

f = kf + & k,

k!
i,f = |"k!

i,f |, & k = ! V0/c,

V0 = (1.5)*(Z/R)*(hbar*c)*#*0.775

f (0) =
"
1 !

"
R

#! 2
'

"
1 !

V(0)
E

#2
' (k"

i /k i )2,

Coulomb correction factor is normalized by 
 the square of focusing factor : 



Coulomb correction (CC) for C, Fe, Pb

! CC = " QE / " Coul

Necorr = Nemeas * ! CC    



Consensus on electron radiative corrections

¥ Inclusive electron RC are now calculated with EXTERNAL code for all three pion analysis 

¥ Charged pion analysis carried by Raphael DuprŽ previously used RADGEN 

The average difference between EXTERNAL and RADGEN over all bins is 0.75%

RADGENEXTERNAL

Comparison of (" RC)Pb/(" RC)D  between two codes, in bins of # (color) vs xB  
Note: EXTERNALS does exact calculations, while RADGEN is based on MC and has statistical ßuctuations



! 0 analysis status update (2): 

systematic uncertainties

Taisiya Mineeva



Summary table of the current status  
on systematic uncertainties

NEW

NEW

REMAINING

MIGHT CHANGE

Systematic uncertainty ! C
RMS (%) ! F e

RMS (%) ! P b
RMS (%)

Normalization type
Target vertex cut 0.5 0.5 0.5
Target leakage 0.9 0.9 0.9
Sampling fraction cut 0.4 0.4 0.4
Photon energy cuto" 2.1 2.1 2.2
EC time (beta) cut 0.6 0.6 0.6
DC Þducial cuts 1.3 1.3 1.3
Electron radiative corrections 3.3 3.3 3.3
SIDIS radiative corrections
Bin-by-bin basis
Background shape 0.6 0.5 0.8
Signal shape 2.1 2.1 4.5
Acceptance in Þnite bin width 2.8 2.8 2.8
Total in ( ! , z, p2

T ) 5.6 5.6 6.9
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