Cross Sections and Asymmetries

a) radiative corrections (potentially b) c)

The code has been deposited in the JLab CUE directory ~kuhn/Models

to keep the files in ~kuhn/Models

                                  Makefile

Asym_gen.f

algorithms are implemented.

a1rr.dat, a2rr.dat and Rrr.dat

(a1rr_dis.dat

The files named *_dis.dat

*_ref.dat are my last and best attempt at

before files named *_res.dat 2 Section 7) below) is contained in the files named *_ref_R2A2.dat variant, copy these files over the corresponding *_ref.dat

aparms.dat

                               *_ref.dat),

simply copy aparms0.dat aparms.dat (saving a copy of the latter) - all

f1.in 2, and the

second Q2 f1.out 2, W2, x , F1 , F2 1 , A2 , g1 and g2 strucfunc.exe"),

one output line for each input line in f1.in.

frw_fit.f and frw_fit.dat

Deep Inelastic asymmetries A1p, A1n and A1d versions sek_fit.f and behave properly at very small Q2 sek_nce.f 2 code (set variable IA1=3, see strucfunc.f

instruct.inc.)
h2model_thia.f

2 (down to zero).

i_d2_model.f

Thia Keppel and was modified for low Q2 (below 0.5).

models.f

asymmetries, form factors etc.

r1998.f

resonance region, one can also use the code RRicco.f

Riccoflag in

subroutine H2MODEL models.f (this will not affect the

strucfunc.f

structure functions and asymmetries like A1 , A2

instruct.inc, prinplot.inc, radcon.inc, radvar.inc
radvarfix.inc are include files, mostly used by models.f

present to properly compile everything.

2) - .

Status:

Completed low-Q2 proton and deuteron

(below 0.5).

Completed a fit to the DIS world data for A1p and A1n small Q2 A1 2 includes the most recent data from HERMES and EG1 (Renee).

IG=20

Perdrisat et al.)

Integrated a model for A2 that the DIS region is all leading twist (i.e. A2 2WW). Also developed 2 (see below).

of A1(W,Q2

Extensions to low Q 2:

low energies and Q2 2 My extrapolation into the low Q2

1) The structure function F 1(x,Q2)

scales approximately in a variable called (1.0 + 0.272/Q2 2 = 0. See graph below:

Fig. 1: Structure Function F1( ,Q2 data, plotted against the variable Q2. Therefore, I am calculating F1(x,Q2) at Q2 1 2 = 0.4, for all W>2.

2(x,Q 2)

1d is

2) The structure function R(x, Q2) R(x,Q2 Q2

Fig. 2: Ratio R(x,Q2 L/ T B452(1999)194 - "R1998") Therfore, I simply assume it’s constant below Q2 0.5.

3) Resonance region

2, so I

Res 0). in the DIS region, extrapolated into the resonance region (assuming duality). negative deuteron PWIA model 1 parts of F1d up before subtracting the proton.

4) Combined model

values for W2 >4.3, the resonance values for W2

below the structure function F1(W,Q2 2 as indicated. The data points at Q2

Fig. 3: Combined model for the proton structure function F1(W,Q2 above the resonance region, as implemented in models.f

Fig. 4: Same for deuterium 5) DIS parametrization of A 1 The asymmetry A1 as 2. This fit is constrained to reach A 1

of the fit, please see the subroutine sek_nce.f

Fig. 5: x-dependence of low-Q2 region (W>2), and our fit (sek_nce

Fig. 6: Q2 1n

6) Resonance Region parametrization of A 1 the resonance region (as function of x and Q2 and Q2

Asym_gen.f, with output a1rr_ref.dat

nres/ res calculating A1 2=4.3, with a

(by F1p and F1n

In the final step, all three tables of A1p 2), with a

Fig. 7: A1 fit (with corresponding values for A2 region, compared with EG1 and SLAC data.

7) Parametrization of A 2

To extract A1 or g1 unknown second asymmetry, A2 2 well described by its twist-2 part, A2WW determined by an integral over g1 1 1 and A2 from a parametrization of A1

However, A2WW T = A2*F1* 1

from the elastic peak, where both g1 2 are fixed by nucleon elastic form factors and 2 form of the NON-WW ("higher twist") part of A2

2 for certain resonance put in "by hand" - these included the option to set these "resonant additions to gT given by the Soffer-inequality |A2 1+1]/2). The resulting alternative 2 is contained in the file

a2rr_ref_R2A2.dat

More information on my A2 fit can be found in a

Fig. 8: Comparison of several models for A2(x,Q2 g2(x,Q2

(corresponding to "lo" Q2 2 = 2.5 - 7, and "hi" Q2 GeV2). The low-Q2 approaches

(reference) model for A2 A2 T indistinguishable from the solid lines except for the lowest Q2 it yields more positive values for A2 and g2

2 = 0 throughout (equivalent with A2 2)/ A1).

Both MAID and AO can also calculate A2 2p

2" data) with my model and MAID as well as the Soffer

and MAID may be a good estimate of A2 deviation from either my model or the line A2 large W and Q2 W, anyway).

Fig. 9: Comparison of A2 positivity bound.

can be found in

Please contact Return to the Hall B Website