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JAMI9

What is JAMI9?

First simultaneous analysis of unpolarizecl PDFs and FFs

Why JAMI9?

To studg the strange quark distribution

Carlota Andrés 2 QCD evolution



Motivation |l

e The strange PDF is less known than the non strange light flavors

® Traditiona”g: neutrino- (heavg) nucleus DIS data used to extract
the 5trange FPDF.

e Drawbacks: nuclear efHects

e Wand Z inclusive Production N p-p collisions also sensitive to

flavor 56Paration

o Drawbacks: tension between CMS and ATLAS results?
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Motivation I

Alhekin et al. arXiv:1404.6469 [heP~Ph]
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Whg dor’t we use
SIPDIS”?
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Setup JAMI9 data
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Setul:): theorg

o All observables Computccl at NLO in PQCD

e DGLAP truncated evolution at order o in Mellin space
e DIS cross sections comPutecl at leacling twist

e Nuclear smearing for deuterium DIS

® Heawy quark treatment : ZM-VIEN

e Fitting methoclologg:

e MC (multi~steps), k-means clustering extended
reduced X -
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o Tgpical PDF Parametrization: €

eAf(z) = Nz®(1 — 2)°(1 + ez + dx)

, 2c , ,
® errorm singie A-nt: LITIpic 10Cal minima.
Pert gle Xt Multiple local |

Parameters difficult to constrain

Hessian method for uncertainties g Introduces tolerance criteria

Unsuitable for simultaneous analgsis of collinear distributions

e Monte Carlo methods:
o A”ows e%’ciemt exploration omc the Parameter space

e Uncertainties direc‘clg obtained from MC replicas




PDF results
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JAMI9 PDFs
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JAMI9: FF
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lmpact of SIDIS data on PDFs
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lmpac‘c of SIDIS data on PDFs
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lmpact of SIDIS data on PDFs
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0.8 1.0 T

lmpact of SIDIS data on PDFs
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lmpact of SIDIS data on PDFs
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lmpac‘c of SIDIS data on PDFs
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lmpact of SIDIS data on PDFs
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lmpact of SIDIS data on PDFs
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lmpac‘c of SIDIS data on FF
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lmpac‘c of SIDIS data on FF
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lmpac‘c of SIDIS dataon F
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lmpact of SIDIS data on FF
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lmpact O{:DIS data on FF
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lmpact OFIDIS data on FF
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lmpact of SIDIS data on FF
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lmt of SIDIS data on FF
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Im t of SIDIS data on FF
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Im t of SIDIS data on FF
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AM 19: multi~steP ﬁtting
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AM 19: multi~steP ﬁtting

FDFs
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JAM 19: multi~5teP ﬁtting

PDIs PION I
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JAM 19: multi~5teP ﬁtting
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JAM 19: multi~steP ﬁtting
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Discrmmating multiple solutions
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Discrmmating multiple solutions
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Discrmmating multiPI ltions
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Discrmmating multiPI ltions

= e g o - N

- ,\
2.5
" § -
' p\
sy s — y S— 2.0 -
— D o ] 4 b
) 0.4 foex, ]
P 0.3 ,’ - .5 A 3
0.2 ‘ 3 3
o § 3
ottt P " 4
; T T . 0.0 i T T T 0.0 T T T r R _0 — 8
1077 1072 107! 100 0% 1077 107 107! 100 10 1077 107 1070 100 & %
!
0.2 } 2 3
0.1 ) ¢ 5 - ;
: : ] \ b
N’ z 0. L S 1 S LR L ~
0.0 ~r—rrrrm— e 0.2 e % .
1074 1073 1077 1071 100 10 1077 1077 1071 100 10-% 1077 1072 1071 10° § ) -4 10 -3 10—2 10—1 ¥ 4H
Po— 3 -
- k ” . y
) &
7 \ A
g a X
= % ‘
) - L
W 3 x =
+ 1 =i
3 o
a
©
g
a
w
+
&

- AP — S

Carlota Andrs | . - 20 - | | QCD evolution




/

Discrminating multiPI ltions
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k-means clustcring
E.g. f(x) =x%(1 = x)

(a*, p*) : centroid
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k-means clustering
E.g. f(x) =x%(1 = x)

(a, f*) . centroid
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k-means clustering
E.g. f(x) =x%(1 = x)

(a, f*) . centroid
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k-means clustering
E.g. f(x) =x%(1 = x)

(, f*) . centroid
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k-means clustering
E.g. f(x) =x%(1 = x)

(a, f*) . centroid
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Discrminating multiple solutions
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JAMI9: Selection criteria

o Applg K~-mean clustering
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o Classhcg clusters bﬂ increasing
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Summarg

e MC statistical methods are imPortant for a robust extraction of

non—-Per’turbati\/e collinear distributions

Crucial for future Global TMDs, GPDs analgsis

e First MC fit of PDFs and FF's using DIS, DY, SIDIS and
SIA data

e JAMI9 Methoclology: MC (multi»-stel:)s), k-means clustering
2
extended reduced ¥

o Strange FPDF stronglg suPPressed
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Evolution of JAM JAMIS

lterative MC ﬁtting technique IMC analgsis + all available JLLab data
100 . . . . .
JAMI5 JAMI6 JAMI7 JAMIS Do
COMPASS
o DIS v X v v . HERMES
¢ g4 0 K v v v B iy
S ® "
E SIDIS X X V4| V4| O 10f === W?=10 Ge\Q/'Q
DY I X X vl o T oA
>
'
2 f X X X vl ;-
'45 Af 4| X 4l v 1 X .
E D! X 4| val V4| 0.01
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oal - Jawns oA |
, )4 T DSSV9 [+ 0.00-
Uses CJIZNLO unPolarlzecl PDFs 7 NNFDRI i
0.2y f 3 —0.02} \
0.1} -
e Autand Adtconsistent with ) S JAMIG
) ) —0.02
previous analgsls
—0.06+
) —0.10}
o As+slaght|9 harder \ S
—0.14f  xAd" S 0.1l
Sato, Melnitchouk, Kuhn, Ethier,Accardi 103 1072 0103 05 0.7 / 10102 01 03 05 07 o

Phys. Rev. D 93, 074005 (2016) 40 lmpact of JLab data



JAMIS

e [rst IMC analgsis of FFs

JAMI7

e First (simultaneous) MC analgsis of
Polarized PDFs and FFs

° Onlg SIA included

e Polarized SIDIS, Polarized DIS and

- Q= 1Gev? U 4 \ Q2I=1GeV2 d+ ] 1'4_622I=1IGeVQI 5t
f \ o+ [ o N\ 1+ i 10} SIA included
0.6 EE - ——
0.04F A o+ JAMIT 1 SU(3)
0.2 1 0.2 O 02 I | B DSSV09
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| | ]b+ 1 L4y Ok
, | .02 :Sign change
Lo\ JAMIS 1 os) —0.04F 2 g JAMIZ
102 g Ky f\ 1075 102 10T 04 08 TIKNS PSS
02 04 06 08 , 02 04 06 08 , 02 04 06 08 X

, , o . 0.8 0.4 —~
Sato,fithler,l\/\elmtchouk, Hiral, Kumano and Accardi _
Phys. Rev. D 94, 114004 (2016) =09 0.3
== 0.4} 0.2
% S
JAMI7 FFs better agreement 0.2["8 0.1
with other BHBIHSIS 02 04 06 038 L 0.2 04 06 03 z ]

41Ethier, Sato, Melnitchouk: Phgs. Rev. Lett. 119, 132001 (2017)



Chi2

Reaction Ngat X~ X°/Naat Reaction  Naat X~ X /Naat
SIDIS 992 1243.12 1.25 SIDIS (7¥) 498 585.48 1.18
SIA 444 562.80  1.27 SIDIS(K®*) 494 657.64 1.33
DIS 2680 3437.96 1.28 SIA(7%) 231 247.27 1.07
DY 250 416.29  1.67 SIA (K*) 213 315.53 1.48

Experiment target hadron Nga.: x°/Ndat

COMPASS d T 249  1.26
COMPASS d T~ 249  1.09
COMPASS d KT 247 1.24
COMPASS d K~ 247 1.43

Caro‘ca Andrés o 2 | | | QCD e\/oltfn
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