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13p contour scanning (MINOS)
8 points out of 100. Flips between solutions 

 Takes ~ a week to get the contours! Way too slow for 13+X param. fits.
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Alternative to MINOS contour scan
MINOS result
Scan (grid of ~2500 MIGRAD/HESSE fits per given plane)

Using Delaunay triangles to define a surface and plotting 
cross section of the surface at certain chi2 - chi2

min

Takes 4 times less time for 10+4p; 3-2 times less time for 13+4p. On condition of normal 
computer farm work :)Can reveal possible multiple minima.

 Results agree with contours from MINOS at 10p+EW fit
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Chi2 does not change very significantly

Negative BG and Bg' MIGRAD and MINOS give the same minima
Boundaries on Bg and Bg' were set to [-100; 0.05]

Very high Ag and Ag'
Positive Bg and Bg'
Different solutions from MIGRAD and MINOS

Regular and more precise high Ag and Ag'
Negative Bg and Bg'
Same solutions from MIGRAD and MINOS

Valence-like gluon at low Q2
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 MIGRAD/HESSE and current scanned minima are the same for 13p+4EW fit 

 MIGRAD agree with the result from MINOS.

13p-EW fit
C

ontou rs are n ot acce ssible v ia M
IN

O
S

 at 1 3p.

 Contours now look way less banana-shaped.
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13p-EW fit

 Overall, the results look compatible with ones published before.

 Usual version version and unc. breakdown  → in the backup.

 Use the scan technique for contours and MINOS for central values 
and 1D uncertainties.
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- Fit (experimental) uncertainty

- Model uncertainty - Full (provided) uncertainty

- Paramatrisation uncertainty

World results (full uncertainties)
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World results (full uncertainties)
a

u
a

d
v

u
v

d

LEP 0.47 -0.52 0.24 -0.33

D0 0.50±0.11 -0.50±0.17 0.20±0.11 0.35±0.25

CDF 0.44 -0.02 0.40 -0.23

H1: HERA1 
(publ.)

0.56±0.10 -0.77±-0.37 0.05±0.19 -0.50±0.37

ZEUS: HERA1+2 
(prel.)

0.51±0.20 -0.54±0.37 0.05±0.10 -0.64±0.24

H1+ZEUS:
HERA1+2
13p+EW

0.518 -0.52 0.148 -0.44

SM 0.5 -0.5 0.196 -0.346

.−0.054
+0.106 .−0.17

+0.42 .−0.071
+0.070 .−0.16

+0.19

.−0.20
+0.17.−0.19

+0.22 .−0.30
+0.64.−0.54

+0.36

.−0.33
+0.05 .−0.03

+0.05 .−0.11
+0.28 .−0.07

+0.05

 Current full uncertainties are compatible with ones from other experiments.

 Note precision on a
u
 and v

u
.
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 ZEUS CC data were translated back to non-reduced cross sections.

 Correlation of M
W
 and G

f
 is confirmed (since H1 paper).

 Uncertainties are reduced noticeably.

10p-M
W
-G

f
(-EW) fit

 Fitting M
W
 and G

f
 with couplings demonstrates some cross-correlations.

 HERAPDF2.0 (PDG) settings are within uncertainty.
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Variants of M
W
, sin2θ

W
, G

f
 fits 

 Discussion of the results with H. Spiesberger is ongoing.
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Summary

Plans

 The alternative to MINOS contours is introduced. (problem solved for 13p fits);

 Model and parametrisation uncertainties variations are ready for 13p+4EW fit;

 Finalising the idea of what should go to the publication;

 Writing a paper.

 Various fits of G
f
, M

W
 and sin2θ

W
 were performed:

 Uncertainties are reduced;

 Fitted results agree with world averages;

 Discussing the results with H. Spiesberger so far;

 Issue of positive Bg/Bg' is solved, MINOS and MIGRAD now agree;
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Backup
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Motivation
 Determination of EW par. by ZEUS

     ZEUS HERA I + HERA II e-p (pol)

 ZEUS-prel-07-027

 Determination of EW par. by H1

     H1 HERA I (unpolarized)

 Phys. Lett. B632, 35, (2006)

 All H1 and ZEUS HERA I unpolarized and HERA II polarized data are now available 
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10p-M
W
-sin2θ

W
(-EW) fit 

 One can redefine G
f
 in terms of M

W
 and sin2θ

W
. (on-shell scheme)

 Shows almost no difference between fits with released or fixed couplings.

arXiv:hep-ph/9902277

 Fit points at considerably lover sin2θ
W
 than PDG (HERAPDF2.0).
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ZEUSpol+H1unpol: a
d
 is a bit more than 1 sigma away from SM.

a
u
 and a

d
 get somewhat lower uncertainty, BUT  v

u
 and v

d
 become less precise!

Also, chi2 is a bit larger than from the all-polarised-data-fit.

Note the 2x uncertainty for HERAPDF2.0 combined data 
for EW couplings. 

This is an old slide. This is to have it up just in case.
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PDF parametrisation choice
 14 PDF parameters + 4 EW parameters → unstable fit + unphysical results.

10p +Du
v

+Dd
v

+Dg +DU +DD +Ed
v

+Eg +EU +ED +NG

3592.723 3592.452 3592.570 3588.994 3573.382 3592.664 3592.554 3586.277
Not 

physical

3585.778
Not 

physical

3592.707 3590.645

+DU 3571.435 3573.348 3573.338 - 3576.839 3573.771 3573.339 3571.827 3572.560 3570.587

+NG Not 
converged

Not 
converged

Not 
converged

- Not 
converged

Not 
converged

Not 
converged

Not 
converged

Not 
converged

-

xg (x)=AgxBg(1− x)Cg

xuv (x)=Auv x
Buv(1−x)Cu v(1+Euv x

2)

xdv (x )=Adv x
Bd v(1− x)Cd v

x Ū (x)=AŪ xB Ū
(1−x )

C Ū

x D̄ (x)=A D̄ xB D̄
(1−x )

C D̄

HERAPDF1.0 (10p)

11p use d in pre l. Z
E

U
S

 E
W

 f it
xg (x)=AgxBg(1− x)Cg−A ' gxB ' g(1−x)C ' g

xuv (x)=Auv x
Buv(1−x)Cu v(1+Euv x

2)

xdv (x )=Ad v x
Bd v(1− x)Cd v

xŪ (x)=AŪ xB Ū
(1−x )

C Ū
(1+D Ū x )

x D̄ (x)=A D̄ xB D̄
(1−x )

C D̄

HERAPDF2.0 (14p)

Buv=Bd v
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HERAPDF2.0 param. scan
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Central value

exp
i

Experimental/fit 
uncertainty

x

y

expi
x

ex
pi y

Model + Exp/fit 
uncertainty

αi

Δχ2 = 1

expi
=√expx

i2
+exp y

i2

mod i=√(cosα mod x)
2+(sin αmod y)

2

totali=√expi2
+mod i2

cos α
expx

i

exp i
sinα

exp y
i

exp i

totalx
i
=cos α totali

total y
i
=sinα totali

Contours with exp + other uncertainty
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