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Introduction to FFs
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Hadronization Iong ago...

At the beginning it was the “cascade Fragmentation” model

Rank 2 l
| ‘QJQIC ‘Q’LQJ>
\/ v rank =1 : “Valence”, .ol 2 7
qkqk q59; rank-=2: ‘sea’ ,jeo "t - o E

+
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Hadronization Iong ago...

At the beginning it was the “cascade gragmentation” model
| ‘QJQIC ‘Q’LQJ>

Y

qrqk q;4;

rank =1: “Valence”, Sl o 7T

rank-=2: ‘sea’ ,jeo "t - o E

Theorg framework: “inclel:)enclent Fragmentation”

IC D approach based on factorization

et+e-: first data used for extracting FFs with LEP data
(BKK ’95 and KRE "00).
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FFs (Di(z w)

FFs are relevant any time a hadron is Proclucecl N Hig}w

Energg Collisions.

Non—-loerturbative objects to be extracted from data ( like
hahc) . Theg are scale depenclent Preclictecl ]:)3 QP

{GER50)

Describe the collinear transition of a massless Parton q

into a massless hadron “h’ carrging fractional momentum “z”.
The gragmentation IS indepenclent of other colored Particles.

Needed to consistently absorb final-state collinear

siﬂgularities.

Precise FFs are needed to extract PDFs more Preciselg.




EE T P o g

= B e TR

Properties of FFs

o The evolution of FFs is described with the DGLAP tgloe scale

evolution
dDh 2 1d
Z (Z,/; ) :/ —yP};(Z’aS)D;? <Emu2>
dIn p : Y Y
T L Chanagas e NG Gl as\3 ()T
Pliz,05) = = PP 1 (47T) P +(E) o
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Properties of FFs

o The evolution of FFs is described with the DGLAP tgloe scale

evolution
dDh 2 1d
Z (Z,/; ) :/ —yP};(Z’aS)D;? <Emu2>
dIn p : Y Y
T L Chanagas e NG Gl as\3 ()T
Pliz,05) = = PP 1 (47T) P +(E) o

* Encrgg~momentum sum rule

> | =D =1

A Parton Fragments into some‘ching Preserving its momentum with 100%

Probabilitg
s  Mass effects neglectecl

i mi—
s o oY N —
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| ete- Smgle Inclusive Annihilation
The distribution is given in terms of the structure Functions, |
{ I+ da” 7 o0 [ZFH(Z Q2)+FH(Z QZ)} 3 _247@ 2(|+%£.,)
1 Tint A2 Zq éczl I : . : Ry N °q L
- eNLO :
b ode @2>:zé;{wf<z Q) + Dy (2, Q2>]+O‘8§f {6} ® [Df +Df) + C} @ DF(e Q2)}i

FFS &epénd on energy fraction and energg scale DCLAP cvoliia ;

% d
d In QZ

B Pl 0 OS!blts Earae
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SIDIS

Distributions for SIDIS are given ]39

g0 2rice, [ 1 A(l=y)? 2(1 — y)
dzdydz % 0?2 [ y 2FIH(337 ZH Qz) + J Ffl(za ZH QZ) i '
OLO  2F{ (2,21, Q%) = ) e - a(z, Q) f
e |
effective charge '
Allows cﬁargeﬂa\/or Altarelli et al.79;
separation. @NLQO Furmanski, Petronzio'82;

de Florian, Stratmann, Vogelsang'98
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Hadron-Hadron Collisions

e

P 4429
" qq9 — ¢
> 9 =250

p q9 — 4
= 99 — g
- G497 =
Transverse momentum distribution is ——

d h l | i 16(i > £
o(pp = hX) :Z/O dx.fip(:v.,uf)/o JZP(:vz,uf)/o d2Dy! (2, 1) ) |

dprdn = dpTdn

It also allows charge/ flavor separation.

It contains large contributions from gluons.

e e - SR - = e ———
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What are theg good

lmPortant inPut for extracting helicities
FPDFIs
Probe for the eRHIC era

PP baseline for heavg-ion program
at LHC and RHIC

first results from PPB test run in
objectives:

nuclear PDFs

iml:)ortance of saturation effects
medium modification of

hadronization

1Cor "

., o

LT

YT T T

0.04 - XAu JL xAd

T LB AR | TTTTYTTY

[ 1L ]

‘r A " -
0 etk - 0

[ 1L ]

L 1ir R
0.02 - - -0.02

1 002

n 1 1] I R ‘ L N L I ! ] LI | [ | I 1 ! l 13
— ALICE, charged particles
" @ p-Pb \s,,=5.02TeV, NSD, In_ |1<0.3

‘O s Pb-Pb |5, =2.76 TeV, 0-5% central, | n1<0.8

~_a Pb-Pb \s,,,=2.76 TeV, 70-80% central, | nl <0.8

b“l Ll'l:‘ll‘l‘Ll l ll 11

8 10 12 14 16

P, (GeV/c)

18 20
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Name Ref.  Species Error  Zmin 0? (GeV?)

AKK ] o5, KK, p,pAA no 0.1 2-4.-10*
AKKO8 =, K5 K pop A A yes 0.05 2-4.10*
BKK at 4+, 70, Kt + K-, KO+ KO, ht +h~ no 0.05 2-200
BFG 71 v no 103 2-12-10*
BFGW 8] h* yess 1073 2-12-.104
CGRW 9] «° no 10> 2=12-10*
DSS 10/11] =*,K*,p, p, h* yes2 0050.1 1-10°
DSV [12]  polarized and unpolarized A no 0.05 1-10%
GRV [13] v no 0.05 >]
HKNS [14] =a*,a% K+, K°+KO,n,p+p yes 0.01-1 1-108
KKP (151 at+a,a%Kt+K",K°+K°, p+p,n+n,ht+h~ no 0.1 1-10*
Kretzer nx, K=, ht +h no 0.01 0.8 -106
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1253

Provides LO and NLO FFs for chargecl Pions and kaons

e o 5 * T -

e i, e T e e R e W iy o ] Ty

Global analgsis of all available ete-, ep, and PP data for 1-hadron Produd:ion
Flexible Functional Form

| Dh(z 1 GeV) N zo"‘ (1 = 2)57’ [1 —|— fyz(l S z) ] \
Avoncl assumptxons on Parameter sl:)ace as muclﬂ as Possnble |

A”OW ‘FOF RélathC normallzatlons

Theorg uncertainties }

cuts on data: z>0.05 for Pions and z>0.1 for kaons

- e ——— — ——llu_.-f'
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e+e~ data constram mamlg 4
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Treatment of Uncertainties
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Uncertainties

Goal: Provide Hessian sets to Propagate FFs uncertainties

Hessian method
Idea: explore the Vicinitg of the best fit in c]uaclratic aPProximation

Issues: Itis often unstable

needs validation with Lagrange multiplier method

Caveat: Quadratic aPProximation Is not Pemcec:t
D} (2,1 GeV) = N;z% (1 — 2)" [1 + (1 — 2)%]

N; Parameter are rather well determined
QL and 52 Parameters
N and N’

Vi and 52 Parameters are the least well constrained




Towards a new set of FFs
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Global analgses have 2 Q? =10 GeV?
imProvecl the

unc erstanding of PDFs,
such like that MSTW2008

collaboration

! s P I i e A e e, AN

What about FFs 27

Processes like SIA, SIDIS and Hadron-Hadron collisions can help to

understand them bg ﬂoinga similar analgsis. We can use a similar

Parametrization as the used for MSTW,
D} (2 GR) = Nex® (1= ) [1 + %(0 = @)




. Global Analgses

. %-Constrain FFs with almost all available data.
. -&-Check of PQCD framework
. %-Precise determination of the distributions

Data are taken from the ex eriments,
. -@51/\ TPE TASSO). SI. D, ALEPH, DELPHI ORHAL

BELLE and Babar

--&-SIDIS: HERMES, COMPASS

.-&-Haclron—-Haclron Collisions: PHENIX, STAR, BRAHMS,
UAI and ALICE
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Global analgsis method

Parametrization

DH(z, Q%) = Nz®(1 — 2)5[1 + 7(1 — 2)°]
at SCBIC Q(z) = GGVZ u, d7 5,8
Q=my b

Normalization for different exPeriments
A”owing for Possible breaking of sU 3) of sea and sU (2) in

favored clistributions,
R i T | T
Dd+J_NDu+ﬂ e = D

Allow flexible distributions for unfavored Fragmentations,

DI Nl = z)5epE !

— i s
= NN ?WWHJ T T - R T i - T — -
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initial set of Parameters

<

Y

Evolve FFs to relevant scale

o

25 2 Gy

0 using DGLAP st
\% o
o 25
=0 5 0
= Calculate the observable ancl 3
@
N

the X2

e 2
Mintimum X 7?7

Nno

N

. — —

28 Parameters to fit

lntegration using the

Mellin Teclmique
X =

Model Ansatz for FFs with DH(z,02) = Nz%(1 — 2)P[1 + 5 (1 — 2)°]

e — -

T TN S

New gricls using NLO

MSTW2008 FPDFs

Ve R ]
Standard X minimization

(MINUIT)

4

il |



Comparison between DSS and this analgsis

D 4

D 4

2 4

Number of Parameters: ), Parameters > 28 Parameters
HERMES data are replacecl

Apart from having new data sets, HERMES have replacecl the
&ata OTC Proton an& theg inclucle clata From cieuteron target

DitHerent treatment of normalization (analgtical aPProach)

PDFs: MSTW2008

Relaxing some of the FFs assuml:)tions




e SLD (91.2GeV)
o TASSO (34)
e BaBar (10.54)

JETSET
—— 91.2GeV
—-—34
— 10.54

= SLD (91.2GeV)
o TASSO (34)
= BaBar (10.54)

UCLA
" —— 2 —— 91.2GeV
Opp UNcertainty T ! : - z — - 34
7TeV +35 ' | - ? i ] — 1054
0.9 TeV + 5.0%, - 3.9%
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ete- data:
BELLE and Babar
* cte- data are extremely important for the new fit because:
*  They cover an unexplored high regjon of z
* BELLE has binning steps of 0.01 !

Experimental measurements are determined with extreme accuracy

» Datanormalization for BELLE has changecl from Preliminaxy > arXiv> PRL

& BELjage Provicles dO’/dZ not (1/0‘t0t)d0'/d2

B i o™ ™ v o o o o e e B e Rt oS e ——— e —
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BELLE & Bbabar

BELLE BABAR

i o | ' | ' PR s S 102[
. : F AR 2 Leados
.'.: i 10 | e O_
Eis 3 f
ol Preliminarg o Preliminarg
£ 1 'L
110 L ] o
! E L0
e LIS ] E —— THISFIT
110 4 : : : : : : ——t 0 v e b { : : et —t—}
105 = "l 2 - d i
s S B0 N\ %&
103 Eles i 1
02 [ H & 02 | :
0.1 — o - I i
' - KAE AAAAAAAAAAA batel 5 E AR AR T R S A A SRR R T
;l_o‘(l) 2 I3 5544 AAAAAAAAAAéAAA####MMM¢MMW&M1““|| B 0 _ \\ \QK TRl _
':_0‘2 :_ W‘&{ 8 Q2= \ \‘ \'|
bo3 | 5 i A ]
104 [ e A —&\\;
£0.5 - o I | ]
; 0.2 03 0.4 05 06 07 08 09 o 1
| z %
| * BELLFE and BaBar results can be fitted extremel9 well within the 68 and

| 90 % C.L.

o Thereisa clrop on the !arge Z regime for BELLE but it is consistent with

the uncertainties

R : - pm— - el . = m_— —m S

AI09Y)/(A1091]) U - BIRBD)
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SIDIS data:
HERMES and COMPASS

® FIERMES Publisl’iecl their data sets (12 25007 where
tlieg have modified the data for Proton *:arget and

furthermore, tlieg present the multiPliCi*:ies for deuteron

ta rget

o COMPASS data is still Preliminarg (but tlieg have shown

pions multiplicities at DIS2013, arXiv:1307.3407) and we
still not have the data for kaon multiplicities




COMFASS & HERMES

I I I L I I I T I I I
x=0.004 T+ x=0.01 R x=0102 = 10
\ Q*=1353 bl \ Q’=2.440 ] P \ Q=4.176 aa
* (mult+2.0) T (mult +2.0) - (mult +2.0) -
. Q=Lds —+ Q’=1.655 - Q*=2812 =
(mult +1.5) T (mult +1.5) T (mult +1.5) il
aC . Q=1240 T Q’=1.8321
i 5 \“ (mult +1.65— \*&‘ (mult +1.07] 1
e Q%=1.066 Q’=1295
a5 (mult +0.5) e SR il +0'5j
Tl iy Q=111
| | | 4 | | | i+ | | | 4
[ | [ I [ [ | I | | [ 1
x=0.03 + x=004 . x=0.06 .
Q%=5.903 s \ Q’=8.154 (= \ Q*=1267 5 3
(mult +2.0) 7 (mult +2.0) r 4 (mult +2.0) j 0
3 C
’=3.943 L Q’=5.550 — Q’=8.386 —
(mult +1.5) A (mult +1.5) =l (mult +1.5) .
Q*=2.604 1+ Q*=3.681 1 Q*=5.779 4
(mult +1.0) (mult +1.00]" (mult +1.07]
\\,_.__ Q=1812 \——-—%. Q=259 T \__ Q*=4.087
(mult +0.54- (mult +0.53- (mult +0.54
Q2=l.326—__— — Q%=1 84— = 1
e L e e e
T | 0.25 0.5 0.75 1
x=0.10 EateeX =015 -
Lo =7 Z
3 -1
RN —_ Q*=2236 =l COMPASS T 10
(mult +1.5) C (mult +1.5)
Q*=8912 1 Q*=15.23 . ,
o = Preliminary
| | | i+ | | | 1
0.25 0.5 0.75 1 0.25 0.5 0.75 1

HERMES proton Prel:mmary

T IIIIIII

T

T I T T T T T T T

I/N-. . dN™ /dzdQ>

DIS

1 lllllll

not fitted

1

030=<z<040

Q’ [GeV]

Q’ [GeV]

* COMPASS and HERMES data have no Problems to be fitted in the 68
and 90% C.1. for all bins of z

———— o —— = = —

i | E_\% Tt e tia _E
__ N z
| . ———t——————— — . ——————t—t—+
E l \\ 1/NDIS dN” _/dZdQZ E :: l N 0.40 < z < 0.60 ; j:
E W 5 :—----x.g....A---....A..,g....‘ ......... Y i 8 s, ¥
e 1\ z
B 7 P | |

[ \ :ZII§ 060=2<080 o :
3 k\\ : _Xﬁ‘i\*;* _________ : ST S _
o= \\: 01 cL. :
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8f ——— THIS FIT

9F 68% CL

05

PP clata:
PHENIX and ALICE

d30“0
0 [mb / GeV?]

E

¢ PHENIX data

Prcliminarg

Bt == HSS

90% CL
I ] ] ] ] I I

I I (&latla : thleolry)l/tﬁeolryl 4

1035_ n

d3 0
: S0 2
k Ed 3 [pb/ GeVT]
ik P
: ALICE 0.9 TEV data
weal Preliminarg
1 i
TR
10 F
- THIS FIT
10_2-::::'::::|:. ]
1 L (data - tfleory)/theory
05 [ # B | :
0 = _+' ?, T B ST 4 ............... T ................................ + ]
01 o
1 iy | | | e
1 2 3 + 5
pr [GeV]




SR

A

Pyl

S e . o R EE T b

Remarks on

pp data

e e e
Not too complicated to ﬁt the new S
3 xY
RHIC data - E L0 [pb / Gev?)
dp

This fit works very well with almost
ALICE 7 TeV data

all data excePt For7Te\/ ALICE - Pralierid y
It is hard to have a goocl 7
agreement with respect to the 3
other Pion data 77 2 :
Scalevariationhelpsbutitissti” 101§+°* g - S U i
off. 0.5 :—"'__
B e e 5
It is sensitive to IOWCFPTCUt -0.? — | ,..“...-... ... T t Ao -
5 10 15 20
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o |G =1 — DS

] n \-\ u+u - + ——=2-sllion
B 5 1 zD{(2) Lol
\ FtzsT 1t e
e _ A Q*=10GeV? gL A
i S o Ok o it 5 5 5 .
14 S Prelxmmarg g
) 15
1
038 1
| 06
| 04 0.5

0.2

This Preliminarg fit is different from DSS since:
Charm and Bottom gragmc—:ntation Functions have been given more
freedom

FFs o1C strange quarks has been also relaxeci

_— nﬂ'"d"m“*:“ﬁ'r wg e s apm T ot ] L e R S - - - . o - - -



Profile of the Parameters

IIIII IIIIIIIII I IIIIIIIIII I IIIIIIII I IIIII
- ' : v

PFO]QICS & e almost Parabollc ,.

for all the 28 Parameters 3y

It means that theg are well
determined from the fit

But, we still have sometl‘ling
to check




flavor 7 Ni o ﬂi Y 5,'
u+a 0413 —0.263 0.941 11.99 4.48
d+d 0421 —0.263 0.941 11.99 4.48
a=d 0.140 0.036 1.533 13.95
s+35 0409 0.036 1.533 13.95 4.96
c+¢ 0.305 1.087 5.838 15.00 8.48]
b+b 0.409 —0.526 4.113} 15.00 10.11}

g 0151 0.406 1.631 20.00 11.88




data
type
incl.
“uds tag”
“c tag”
“b tag”
incl. (34 GeV)
incl. (44 GeV)
incl.
“uds tag”
“c tag”
“b tag”
ALEPH [11] incl.
DELPHI [12] incl.
“uds tag”
“b tag”
OPAL [13, 14] incl.
“u tag”
“d tag”
“8 tag”
“c tag”
“b tag”
HERMES (18] at

T
PHENIX [19] x°
STAR [22] x°, (n) = 3.3
7’ (n) = 3.7
BRAHMS [21] =%, (n) =2.95
7, {n) =2.95

in fit
0.94
0.94
0.94
0.94
0.94
0.94
1.008
1.008
1.008
1.008
0.97
1.0
1.0
1.0
1.0
1.10
1.10
1.10
1.10
1.10
1.03
1.03
1.09
1.05
1.05
1.0
1.0

fitted
17
9
9

rel. norm. data points X

18.5
1.9
5.7
7.4
30.1
20.5
14.0
11.6
11:1
33.2
38.3

26.4
42.8
9.2
9.0

38.3

TOTAL:

Inclusive
“uds tag”
Bc “‘"
lb m“’
TASSO Inclusive (34 GeV)
Inclusive (44 GeV)
SLD Inclusive
“uds tag”
I’lc tag’
ﬂb ‘agﬂ
Inclusive
Inclusive
“uds tag"
“h w
Inclusive
“u tag"
“d tag”
“8 mg”
e mgv
“h tag"
BELLE n°
BABAR =0
HERMES =%, proton target
7=, deuteron target

COMPASS Lo 199

22
71
89
284
219
15.0
18.2
219
84
18.1
23.9
240
12.5
179
19.9
179
321
249
14.1
36.6
103.5
579
65.7
176.3

L 199  246.9

PHENIX o
STAR 7, (n) = 3.3
7, {n) = 3.7
7Y, 2009 data
7", 2012 data

,rt
BRAHMS =, {n) = 2.95
7, {n) =2.95

ALICE 7, V8 = 900 GeV

=%, /8 =7 TeV 27

1.32
0.05
0.18
1.26
1.20
6.26

73

5.5
2.80

61.66

TOTAL: 986 1,144.3




data rel. norm. data points X
type in fit fitted
incl. 0.94 17 18.5
“uds tag” 0.94 9 1.9
“c tag” 0.94 9 5.7
“b tag” 0.94 9 74
incl. (34 GeV)  0.94 30.1
incl. (44 GeV)  0.94 20.5
incl. 1.008 14.0
“uds tag” 1.008 11.6
“c tag” 1.008 11.1
“b tag” 1.008 33.2
ALEPH [11] incl. 0.97 38.3
DELPHI [12] incl. 1.0
“uds tag” 1.0 26.4
“b tag” 1.0 42.8
OPAL [13, 14] incl. 1.0 9.2
“u tag” 1.10
“d tag” 1.10 9.0
“s tag” 1.10
“c tag” 1.10 38.3
“b tag” 1.10
HERMES (18] xt 1.03
i 1.03
PHENIX [19] 0 1.09
STAR [22] 7%, (n) =383 1.05
7%, (n)=37 105
BRAHMS [21] =%, (n) =295 1.0
7, {n) =2.95 1.0

Data
t e

Inclusive 17
“uds tag" 9 22
“c tag" 9 7.1
“b tag" 9 89
TASSO Inclusive (34 GeV) 284
Inclusive (44 GeV) 7 219
SLD Inclusive 28 15.0
“uds tag" 17 18.2
“c tag" 17 21.9
“b tag" 17 84
Inclusive 22 18.1
Inclusive 17 239
“uds tag" 17 240
“b tag" 17 125
Inclusive 21 17.9
“u tag" 5 19.9
“d tag” 5 179
“s tag” 5 321
“c tag” 5 249
“b tag” 5 14.1
BELLE x° 78 36.6
BABAR =0 39 1035
HERMES =%, proton target 32 579
7=, deuteron target 32 65.7
COMPASS Lo 199 1763
5 199 2469
PHENIX w0 23 1.32
STAR 7, {n) =33 4 0.05
=9, (n) = 3.7 5 0.18
7Y, 2009 data 13 1.26
7", 2012 data 14 1.20
16 6.26
BRAHMS =7, (n) =295 18 73
7, (n) =295 18 5.5
ALICE 7, V5=900GeV 9 2.80
%0, /3 = 7 Te - AN

TOTAL:

TOTAL: « 986 11443

R




data

type

incl.
“uds tag”

“c tag”

“b tag”
incl. (34 GeV)
incl. (44 GeV)

incl.
“uds tag”
“c tag”

ALEPH [11]
DELPHI [12] |

OPAL [13, 14] incl.
“u tag”
“d tag”
“s tag”
“c tag”
“b tag”

HERMES (18] at

T
PHENIX [19] x°
STAR [22] x°, (n) = 3.3
7’ (n) = 3.7
BRAHMS [21] =%, (n) =2.95
7, {n) =2.95

in fit
0.94
0.94
0.94
0.94
0.94
0.94
1.008
1.008

1.008

1.10
1.10
1.10
1.10
1.10
1.03
1.03
1.09
1.05
1.05
1.0

1.0

fitted
17
9
9
9
11
7
28
17
17

% 17
) 22

rel. norm. data points X

18.5
1.9
5.7
7.4
30.1
20.5
14.0
11.6
11:1
33.2
38.3

26.4
42.8
9.2
9.0

38.3

TOTAL:

Data
typ
Inclusive
“uds tag"
ﬂc “‘"
lb m“’
Inclusive (34 GeV)
Inclusive (44 GeV)
Inclusive

ub ‘agﬂ
Inclusive

’ L

o mgv
“b tag"
BELLE x°
BABAR =0
HERMES =%, proton target
7=, deuteron target
COMPASS o

m
PHENIX o
STAR 7, (n) = 3.3
7, {n) = 3.7
7Y, 2009 data
7", 2012 data
,rt
BRAHMS =, {n) = 2.95
7, {n) =2.95
ALICE 7, V8 = 900 GeV

e BEEE B8 e o

%0, /8= 7 Te
TOTAL: ~




data rel. norm. data points X
type in fit fitted
incl. 0.94 17 18.5
“uds tag” 0.94 9 1.9
“c tag” 0.94 9 5.7
“b tag” 0.94 9 74
incl. (34 GeV)  0.94 11 30.1
incl. (44 GeV)  0.94 7 20.5
incl. 1.008 28 14.0
“uds tag” 1.008 17 11.6
“c tag” 1.008 17 11.1
e e s ey D V4 33.2
ALEPH [11] 22 383
DELPHI [12] § -

Inclusive
“uds tag"
ﬂc “‘"
“b tag"
TASSO Inclusive (34 GeV)
Inclusive (44 GeV)
SLD Inclusive

26.4
g, "> B S 42.8
OPAL [13, 14] incl. ] 9.2
“u tag”
“d tag” 9.0
“8 tag”
“c tag” 38.3
“b tag”
HERMES (18] at

T
PHENIX [19] x°
STAR [22] x°, (n) = 3.3
7%, (n) =3.7
BRAHMS [21] =%, (n) =2.95
7, {n) =2.95

n", 2012 data
at
BRAHMS «*, () =295
7, {n) =2.95
ALICE 7", /& = 900 Ge

TOTAL:
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Global QCD fit of Pion icragmentation functions are well understood
Mang data sets help to extract more accurate FFs
ete-: BELLE and BaBar add more data at scales other than LEP

SIDIS: Both COMPASS and HERMES Pion multiplicities are very
We” iitteci

Pp: new RHIC and LHC results are considered in the new fit
althougiw it could be a normalization issue with ALICE results

TI’IC Hessian method iiave been use& foextfactk also the
uncertainties on the FFs and the data is consistent at 68 and 90%
s

More data help to extract Preciselg Pion FFs with uncertainties

Kaon FFs will be released once COMPASS results become

available...







