HERAPDF2.0 approach to ATHENA data
\ ﬂ.ﬁ‘ ":-..-r :r_- : . /;- A ety :

Studying impact of ATHENA data on parton distributions
in proton using HERAPDF2.0 framework
Update
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ATHENA data — from yellow report & HERAPDF2

* ATHENA pseudo-data used in fits:
1) Get prediction from HERAPDF2.0 NLO in ATHENA x-Q? grid

2) Smear with uncorrelated uncertainties point-by-point

3) Smear with correlated systematic uncertainty each sample (same factor
for each sample)

* ATHENA uncertainties used in 12—
. . B ~C ep — e X (NC) beams: 18x275
fits, files from Barak: S
 Statistical [ o

* Total uncorrelated Z:f_ \
* Total correlated :
* Bins & uncertainties according to 0'4;_+ EIC ATHENA Kk Data G° = 5.15
EIC yellow report, optimistic & O uncorrelated
pessimistic options Q;---The_ory+shiﬂs ~ ATHENA NC+CC
* New numbers/estimates of 0.001 0.01 0.1

statistical and systematic uncert.
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* Nice to notice - adding extra
energy increases sensitivity
to high-x gluon (because of
the extra beam energy -
better F, estimation - more

direct info on gluon from
DIS)
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Estimates for other PDF sets

@ Impact of new data on given PDFs can be quantitatively estimated with

profiling of eigenvectors or reweighting of replicas, under assumption
that new data are compatible with these PDFs

@ Profiling is performed using x? which includes both experimental and
theoretical uncertainties arising from PDF variations:

Xz(bexp: bth) —
2
Ndata (O"r P —|— ZOA r',-apba,exp T O-}h R ZB r%bﬁ’th)
A2

/

=1
+ Z bczx,exp + Z bg,th
o 8

Here b, exp @and bg  are nuisance parameters for correlated
experimental (I";'?) and theoretical (I'}%) uncertainties, respectively

I

@ bg nm Which minimise x? with new data are interpreted as optimisation
(profiling) of PDFs

0. Zenaiev title

Example profiling presented using MSHT20 NLO PDF
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K. Wi

with full fi

Pseudo-data done using HERAPDF2 set — obviously there is
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% K. Wichmann, 15.11.21, HERAPDF2-style fits for ATHENA

/%
v,

U} FaTa¥a¥a™ a¥a
Tl T

-
-
i

Tency

-
q
= =
o o
.M\lu L W
(")) QQ R
m ..W.t m m m ILe.vv. v,
Q oG=2=ZZ | evavavs Pava®
- - >9SS REIALRY
.= \nll =l =l =
Q) i X & &
S m s 5 5 I N l...l....l.-...‘...
.w __.-._'....i....i....- WA
S ===
- b
< YA .
+—
Z 9
s |
o -
@) S
QN Q
(@) ™ ™ o
_ll 1 Mix/Mixg
X -
Vp) Q fa _ _
v S 1 = R e
= o N - s -
oy F ¥ B, 2 w
c T [3993 L ! z -
332z RN § g q
* - Vp) 22 R R (Bsooccoaess 3° 5 3°
Ll ol ol = E . 00 3
nXXIXI - > ]
M Rk ] v 2 ]
u B=E== 1 == 1
ﬂlﬂ“m \na,ﬂ 1“” ...... .._..U
(@) Eaa 55 T
(@) < °37
n S a_.. ™ al © 40  — = - il 9 40
ca—— X X TX/IXQ
pp— Q Loty
f m O . S ..

@) Eo] £s ] 53 m
C £2 ] =2 ]
Qo S EE : 1 b 9

S 6 ¢ g 3 5o i
) oo ; -3
d VeL = o 1 -haciarfpur] 1
8zzz R o 8zzz o
| coo 23 4o coo 4o
TNNN < ER NN N ERS
(@] “EEE RARE “EEE ]
lw @WMM e , @WMM .
. H 2 5 ||3,ﬂ i ||_"._uu
Q) & N R RS ROREEES] i T
S """ - ’Iﬁ“’ N" "’.".""N -’N” .. I’ . ,.I’
P | LTATATAT A 4 o .a,. LT ATATATATATATATATATATATATATATA ATATATATAT 1" .a,.
- - R G = a2
p= o - o
o x/fnxe Bx/Bxg



K. Wichmann, 15.11.21, HERAPDF2-style fits for ATHENA
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Profiling using MSHT20 NLO set
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This can be done for other sets like CT18 etc.
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1 fb? HERA data - exclusively! - used as input
to global QCD fit HERAPDF2.0

* Parton densities parametrised @ Q2 = 1.9 GeV?

xf (x)=Ax"(1—x) (1+Dx+ Ex?)

xg(x),xuv(x),xdv(x),x(_/(x),xD(x)

* Evolution using DGLAP equations
* 14 parameters determined in paramerisation scan

* Heavy quarks from Roberts-Thorne Variable Flavor Number Scheme

¥ QCD fits performed using HERAFitter package HFRA /L-/n‘ef'

www.herafitter.org
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http://www.herafitter.org/

Analysis presented here is done @ NLO
— can be easily repeated @ NNLO

Analysis presented here includes experimental
uncertainties only
— total uncertainty can be easily included
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