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TMD Fragmentation Functions

D. Boer, R. Jakob, P. Mulders, Phys.Lett.B 424 (1998) 143-151

VS

BELLE collab., Phys.Rev.D 99 (2019) 11, 112006

A.Bacchetta, U.D'Alesio, M.Diehl, Phys.Rev.D 70 (2004) 117504 What ha ppens to universality?

Crucial role of soft radiation
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Soft Entanglement

-

Two opposite light-cone
directions entangled by
soft radiation

~

Spooky action
\_at a distance

Many examples:

©)

Two back-to-back hadrons
producedin e e annihilation

Semi-Inclusive DIS at low g7 = Pr/z

Drell-Yan with lepton pair almost
back-to-back

DIS at threshold

Thrust distributionin the 2-jet limit

. . ete”
Single hadron production
from annihilation,
reconstructing the thrust in the 2-
jet limit



The world as seen by a soft particle:

+ Large and positive rapidity, ultimately +00
(1, —e , GT)

II|I . . . yl _> —I_OO
| Tilts off the light-cone, ultimately
,." Y2 = —C

(—€2y2 ’ 1, GT)

Large and negative rapidity, ultimately —0C




The world as seen by a soft particle: /Non-AbeIian Exponentiation \

Theorem
+ Large and positive rapidity, ultimately +00

(1’ —e (j‘T) See works by E. Gardi, E. Leanen, L.
Magnea, C. White etc...

™
ON light-cone effects %
(leading divergence on the light-cone) K

S =exp {K -term + P-term - Suppressed

terms

OFF light-cone effects
(sub-leading divergence on the light-cone)

(—€2y2 ’ 1, GT)

Large and negative rapidity, ultimately —0C




S — exp {K-term _|_ P—term _|_ suppressed

terms

|

S(br) = exp{(y1 — y2)K(as, L) + P(QS;LE})}J . .

-

Y1
S(N) = exp{ [ dy K(as, Ly + 1)+
Y2

~

Many examples:

/o Two back-to-back hadrons produced\
in eTe~ annihilation

O

Semi-Inclusive DIS atlow g = Pr/z

1 . - |
TS \P(as, Ln +y1 +im/2) + Plas, Ly + y2 +im/2)] }

-
-

.

J
N

Y1 0
S(u) o exp{/ dy K(as, L, +vy) + / dy K(as, Ly, —y)+
0 Y2

1
+3 (P(asg, Ly +y1 +i7/2) + Plas, Ly, — y2 +im/2)]}
J

Drell-Yan with lepton pair almost
back-to-back /

DIS at threshold J

N[o |/ o

Thrust distributionin the 2-jet Iimit\

Single hadron production from e'*e
annihilation,
reconstructing the thrustin the 2-jet

\_limit

O




Why all these similarities? geometry

In TMD cases: In DIS at threshold:

All configurations depend
on a large cusp angle

Oyp = Y1 — Y2 — X

S = Zyy(0|Pexp { —igo j£ d:x:“ALD) (z) ¢ |0)

I’



In the light-cone limit:
O — 00

Studied a lot in Collins-Soper kernel
TMD factorization...

2206.08076 [hep-ph]

0.0 v T T
O
L
“—D.B* %
ES’_ p=2.0 GeV
12 0.8 2403.00664 [hep-lat]
e o | —NLL oz AR § Gl Where is it and how can we
IA o SWZ2' 40 I zz1aswz24 o 1FY23 MAP22 & CG
-1.8 — < .
S - 3 access it?
0.0 0.2 b[ _z g or :
i | 71 2 3 4 (g <72
0.2 j/ b(GeV ™) ‘EP“ 1t 4
----- CASCADE - MAP22
— SV19 — ART23 ‘ . . .
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https://arxiv.org/abs/2403.00664
https://arxiv.org/abs/2403.00664
https://arxiv.org/abs/2403.00664

Where are the P-terms and how can we access them?

terms

S — exp {K-term +[P—term]+ suppressed

Overlapping between Soft and
Collinear momentum regions

Usually, they cancel out in the subtraction mechanism



Consider the TMD cross section for e e~ annihilation in two back-to-back hadrons:

dbr .. 7 {
do = |H|2/ (27:526 1 bl:DZl(ZAa bTayA — yl)[S(bTayl — yQ)}D*B(ZB?bT7y2 o UB):

g EEI EIN InN DN IEm IS -

factorization> @ S @f\/\/

- e e e e e e o =

Ql

Soft factor entangling the two collinear groups
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g EmEI EINI EIN EIN NN IS IS IS B S B B B B B B . . . L e e L L e B e L T e

Where:

uns TrC TII.D 1 d$_ ?:k_i_w_ N
D (Z, DT, Yraa — (_OO)) — N. 4 Z ; 2T ¢ v = (O’x’bT/2)
C X

Oy "W (2/2 = o0) |P; X)(P; X|W (=2/2 — o0) |0)
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g Emm mEmN =N - - - - - - - - - S S S . . - . i EII =l =I Il =l I = I I S - - - - - -

"""""""" < T

Same functional form!

\_

S(br, 00 — 1)

Dz, b7 Yons — 1) = D (2, b, Yoo — (OO”\/S(bT, o= (=00)) S(br 1 — (=o0))

)

Optimal definition for standard TMD cases
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The P-terms disappear in the standard TMD factorization...

D (2p,br;00 —yB)
S(br; 00 — y2)

DY (za,br;ya — (—00))
S(br;yr — (—00))

_ D™ (24, br;ya — (—0)) o« W1y KR D™ (2B, br; o0 — yp)
o(U1—(—00)) K+ 3P p(0o—y2) K+ 38

X S(br;y1 — y2) X

...as well as in the standard TMD definition:

/We can forget about the h
R S(co — 1) existence of the P-term in
D(aa = 41) = D™ (Yaa - (OO))\/S(OO — (—0)) S(y1 — (—0))  the standard TMD cases

(oc—yl)K+.‘—‘\§
. € 2
— Dunb-(g}had _ (_QO)) \/

e

(00— (—0o0)) K 6(3”1(00))K+\§Q
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Where are the P-terms and how can we access them?

terms

S — exp {K-term +[P—term]+ suppressed

When Soft and Soft-
Overlapping between Soft and Collinear term.s have all the
Collinear momentum regions same functional form
(describe the same physics)
-

[ Usually, qhey cancel out in the subtraction mechanism
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A non-standard case

Single-Inclusive Annihilation (SIA) with thrust ete” > hX

Data available since 2019

Transverse momentum dependent production cross sections of charged
pions, kaons and protons produced in inclusive €™ €~ annihilation at \f =
10.58 GeV

Belle Collaboration « R. Seidl (RIKEN BNL) et al. (Feb 5, 2019)

Published in: Phys.Rev.D 99 (2019) 11, 112006 « e-Print: 1902.01552 [hep-ex]

pdf & DOI [ cite [@ reference search %) 34 citations

The transverse momentum of the detected
hadron is measured w.r.t. the thrust axis

£ _ Zz ‘ﬁ(c.m.),f_ ' ﬁ‘
Q/Q Zz’ ‘P[c.m.),i‘

., Ppwrti

Complete theoretical treatment and first
phenomenology is now available

Full treatment of the thrust distribution in single inclusive e e — h X
processes

M. Boglione (Turin U. and INEN, Turin), A. Simonelli (Old Dominion U. and Jefferson Lab

Published in: JHEP 09 (2023) 006 » e-Print: 2306.02937 [hep-ph]

pdf & DOI [= cite Q reference search —9 1 citatior
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" The hadronis detected very close to the axis of the jet.
L Extremely small P;
[ Soft radiation affects significantly the transverse deflection of the
hadron from the thrust axis

Forward

hemisphere
b 4

The hadronis detected in the central region of the jet.
L Most common scenario

= FET »
DACE L Majority of experimental data expected to fall into this case

hemisphere

The hadronis detected near the boundary of the jet.
U Moderately small P;
O The hadron transverse momentum affects the topology of the

Different kinematics leads to different final state directly
factorized cross sections

soft soft-collinear collinear

Factorization works in the same way : . :
Ry TMD-relevant TMD-relevant || TMD-relevant

for all the three regions, but it . :
Ry || TMD-irrelevant || TMD-relevant || TMD-relevant

produces different results depending - .
on the underlying kinematics Rs || TMD-irrelevant | TMD-irrelevant | TMD-relevant
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du dbr .. 3.7
dO-Rz — ‘H|2/ . euT QZZ-PT bT Forward

( 2 7.[_) 9 hemisphere

o T T e i
Not same / DM (2, b7, Yuaa — (—00)) esckvan
functional form! ! —
o — [S(bTayl —(=00)) | !
No magic this N .
time... Red blobsare TMD-relevant

Blue blobsare TMD-irrelevant

We are forced to use the definition* * More universal (no soft contamination)

There are disadvantages but also...
& * Inclusion of P-term effects (new physics!)
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Factorization theorem in the central region

Genuinely thrust. Exponentis half of standar
S(u, Ty, 12) ~ ly th half of dard
dog, ~ H J(u) yL(ulyj thj (z,b7,7;) thrust distributionin e+e- annihilation
S @ dy 1 [9dy ~
=HJ— exp / —’m = —/ if’}’s X Dhﬁ (z,br)
L =
y ref. scale e “‘ s 0

2
1 pse¥l du’ [ 7% -
X exp —/ g— ’mlﬂg( )}—? K
{2 Hs u .-U’S !

[ Correlation part. It encodes the correlations]

} Genuinely TMD. Reference scales
ol as™ in standard TMD factorization

between the measured variables The function gx does notonly

appearintothe TMD FF!

dog, o Ne
e 20N e (14 ag M)
dzdT d PT ;

()_IEET il B _ ~ Lf1+f.a—|— I3 1
X _tbr-Pr/z gLys mitna pNLL (. ‘ l1+agC g1 + —g-

Y11= U
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Phenomenology ete™ - 7 X

BELLE collaboration
Phys.Rev.D 99 (2019) 11, 112006
T Z Pr/z max | N
| ool | o] o|ln|o
NIRRT TR |L ||| ®
e [ e ) e Y e == == I =D =D O ==l [ e I [ e [ Y e
I I I I I I | | | | I |
o (Tan) o (Tyn) o (g} = (Tyn] -] (T} - LD
N N ||| T |0 | S| O | ==
o|lo|lo|lo|lo|lo|loco|lo|lo|lo|lo|o
.80 — 0.85 0.16 Q) 27
.85 — 0.90 0.15Q - 60
0.90 — 0.95 0.14Q 61
0.95 — 1.00 0.13Q D2
N
AvoidingRegion 1 AvoidingRegion 3

230 Datain total




Description of BELLE data

~

4§ (Pr=0.0625 GeV] 1.5r (Pr=0.5625 GeV|
5 | :
_ 3:- 1.0
ot L
S ! : .
5 2F :
T f B
1k ;- 0.5¢ §
T ¢ -~ ’,J”
oF : [
1 i T 0 1 ] - 0.0f - 1 [ . N 1 1
1la5 T T

4-
i [PT=G.5125 Ge‘u’]

L 3 z=0425 [

%: 2F z=0.525 Thrust

T | z=0.625 dependence consistently

bk —

S R ? z=0725 treated and successfully
OF, N P—\’\M described for the very first time
0.70 0.75 0.80 0.85 0.90 0.95 1.00 k

T

/
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Unpolarized TMD Fragmentation Function

1.0

(0=2.0GeV]|

Expected different behaviorat low kT compared to TMD
FFs extracted from standard processes (e.g. SIDIS)

z=0.3
(0=10.0 GeV| =06

| | | | | | | | |
05 1.0 15 20 25 3.0 35



Accessing the P-term

From comparing operators:

Explicit

[D(Za bT; Ynaa — Y1 )J: [D*(Z, bT; Ynaa — Y1 )]e_%P(bT)<: P-term

/ \

TMD extraction from TMD extraction from beyond
standard process standard process (SIAR,)

Oss: dP(br, 1) = — 0log D*(z, br; p,
dlogp . Plasti) : gle“ 9~ Kb, )
D* has different 8log D*(z, by j1, 1) 1 Qe

: : = nalas(p)) + 5vplas(p) — vx(as(p))log
evolution equations Olog p 2 S



TMD extraction from beyond
R — standard process —1Pbr,p)

TMD extraction from
standard process

This relation is exact, provided that:
1. Both extractions are performed @ same perturbative accuracy
2. Both extractions use the same model for the non-perturbative behavior of the CS-kernel

... in practice, given the extractions available today, none of the assumptions above are
satisfied at the same time.

Also, the comparison is cleaner if both extractions use the same prescription for separating out
the non-perturbative effectsin b;-space (CSS b*, HSO...)



Full treatment of the thrust distribution in single inclusive e e = h X

Simplifications at the numerator: / Neglecting orders o (1) asin e

M. Boglione (Turin U. and INFN, Turin), A. Simonelli (Old Dominion U. and Jefferson Lab) (Jun 5, 2023
Published in: JHEP 09 (2023) 006 » e-Print: 2306.02937 [hep-ph

B pdf @ DOl [E cite [ reference search 2 1 citatior

| J
P-terms for thrust and TMD sector \ CSS b*-prescription
dy!
/4

P(br. ) = Plas(i})) — /

* “’{)

plas(p’)) — gp(br)

The function g, for the P-term is the counterpart of g, for the CS-kernel.

N 1
Then, effectively: D7, (2, br, i, 41) = =G @ djsn(z, )

Y1 . —1
BK(as(u) log L [ Stmp (as () log 7 )

— Y1

[J\/[D(Z bT) (bTﬂ $9x (br)log < YN

Effective combination extracted from =

24



Ideally: BS23 (NP-model)

Full treatment of the thrust distribution in single inclusive e"e ™ — h X
processes

M. Boglione (Turin U. and INFN, Turin), A. Simonelli (Old Dominion U. and Jefferson Lab) (Jun 5, 2023)
Published in: JHEP 09 (2023) 006 « e-Print: 2306.02937 [hep-ph]

R pdf & DOI [= cite B reference search =) 1 citatior l g P ( bT )

SV19 (NP-model) MAP22 (NP-model)

. L . . . Unpolarized transverse momentum distributions from a global fit of Drell-Yan
Non-perturbative structure of semi-inclusive deep-inelastic and Drell-Yan

scattering at small transverse momentum
Ignazio Scimemi (Madrid U.), Alexey Vladimirov (Regensburg U.) (Dec 13, 2019) O R

and semi-inclusive deep-inelastic scattering data

MAP (Multi-dimensional Analyses of Partonic distributions) Collaboration « Alessandro Bacchetta (Pavia
U. and INFN, Pavia) et al. (Jun 15, 2022)

Published in: JHEP 06 (2020) 137 « e-Print: 1912.06532 [hep-ph] Published in: JHEP 10 (2022) 127 « e-Print: 2206.07598 [hep-ph]

pdf & DOI [= cite Ed reference search %) 138 citation pdf & DOI [= cite B2 reference search 2) 50 citations

The plan is:

Beware! This would
A Check z-independence of R be an extraction of

(insensitive to collinear physics) an extraction!

infer information on g,

25



Ratio w.r.t SV19

1.2
Full treatment of the thrust distribution in single inclusive e e™ — h X 10 C z=03
processes b z=0.5
M. Boglione (Turin U. and INFN, Turin), A. Simonelli (Old Dominion U. and Jefferson Lab) (Jun 5, 2023) 2 free p a ra m ete rS 0.8 = z=07
Published in: JHEP 09 (2023) 006 « e-Print: 2306.02937 [hep-ph] E
pdf & DOI [= cite E& reference search ) 1 citatior 0'6:-
(2)—1 0.4F
i ) - MZ)— r
Mo (. by — 2 by mil(z) K by (=) 02k
<F “{""- ' D c plz)—1 l:j'f'f”'[*’::} [
I (!.’(.-"_':} 1} 2 0.0f 1y 1 A I | 1
0 1 2 3 4 5 6
br [GeV~1]
Non-perturbative structure of semi-inclusive deep-inelastic and Drell-Yan
scattering at small transverse momentum 4 free p a ra m Ete rS [
Ignazio Scimemi (Madrid U.), Alexey Vladimirov (Regensburg U.) (Dec 13, 2019) 15 r z=0.3
Published in: JHEP 06 (2020) 137 » e-Print: 1912.06532 [hep-ph] L z=0.5
pdf & DOI [ cite [@ reference search %) 138 citation - /{:’4_ z=0.7
Lo
- E E -
mz+mn2(l—2)b b :
Dnp(z,b) = exp | — = 3 1+ n1— 05t
\/1 +13(b/z)* 2 < [
0.0-|’77|7||l| s B vy v o W e o B e W
0] 1 2 3 4 5 6
br [GeV™1]

26



Test the ansatz: BS23 SV19

o Extractions @ same perturbative x NLL N2LL __, zrindependence
affected
accuracy
o Extractions use the same g, X ~ constant ~ linear — b;-dependence
affected
Still:
1.0:- =02
0.8F
R o6F
0.4F
0.2F
0-0-'.'".".".""]"."."i'i"."."."]'i"."."I".'i"."i' ]]]]] Loy




Test the ansatz: BS23 SV19

NLL N2LL __, z-independence

o Extractions @ same perturbative
affected

accuracy
o Extractions use the same g,

X X

~ constant ~ linear — Prdependence
affected

Still:

z=0.2

0.8F z=0.3

R o6F
0.4F

0.2F

R e E e e P S




Test the ansatz: BS23 SV19

o Extractions @ same perturbative NLL N2LL
accuracy

o Extractions use the same g,

X X

~ constant ~ linear

__, z-independence
affected

__, b-dependence
affected

Still:
1.0 - 2=0.2
0.8F #=0.3
C z=0.4
R o6F
0.4F
0.2F
0.0 T




Test the ansatz: BS23 SV19

NLL N2LL __, z-independence

o Extractions @ same perturbative
affected

accuracy
o Extractions use the same g,

X X

~ constant ~ linear — br-dependence

affected
Still:
1.0 - 2=0.2
0.8F #=0.3
C z=0.4
R o6F z=0.5
0.4F
0.2F
0.0 L e




Test the ansatz: BS23 SV19

o Extractions @ same perturbative x NLL N2LL __, z-independence
affected
accuracy
o Extractions use the same g, X ~ constant ~ linear — b;-dependence
affected

Still:




Test the ansatz: BS23 SV19

NLL N2LL __, z-independence
affected

o Extractions @ same perturbative
accuracy

o Extractions use the same g,

X X

~ constant ~ linear — Prdependence
affected

Still:

|__, Quite not
Rosr ' dependent on z
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Ratio w.r.t MAP22

Full treatment of the thrust distribution in single inclusive e"e™ - h X
processes

M. Boglione (Turin U. and INFN, Turin), A. Simonelli (Old Dominion U. and Jefferson Lab) (Jun 5, 2023)
Published in: JHEP 09 (2023) 006 » e-Print: 2306.02937 [hep-ph]

pdf & DOI [= cite E& reference search ) 1 citatior

2 by m(z) plz)—1
I'(p(z) — 1) 2

ﬂ*fﬂ{ﬁ, tl,l'f'jl —

-H_p{;}— 1 Uj'f' T”"[E}j

2 free parameters

1.2

1.0

0.8

0.6

0.4

0.2

z=0.3
z=0.5
z=0.7

Unpolarized transverse momentum distributions from a global fit of Drell-Yan
and semi-inclusive deep-inelastic scattering data

MAP (Multi-dimensional Analyses of Partonic distributions) Collaboration « Alessandro Bacchetta (Pavia
U. and INFN, Pavia) et al. (Jun 15, 2022)

Published in: JHEP 10 (2022) 127 » e-Print: 2206.07598 [hep-ph]

pdf & DOI [= cite [@ reference search 3) 50 citations

b=
gs(z)e 9a(z) T + %9%3{3) 1 — gﬁﬂ{z}
Dy np(z,b7:C Qo) =

|

(1]

€

9 free parameters

)
52
_r.r:m{::IT_‘_'i-

g3(z) + }ﬁ‘ Q%ﬂ{:]

1.2

1.0

0.8

0.6

0.4

0.2

0.0

z=0.3
z=0.5
z=0.7

o

2 3 4

5

6

b, [GeV~1]
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A. Simonelli

Test the ansatz: BS23 MAP22
o Extractions @ same perturbative \/ NLL NLL —»i’('):i?fiec::;nce
accuracy
o Extractions use the same gy X ~ constant ~ quadratic —br-dependence
affected
However:

1.0k
0.8F
R 0.6F

0.4

z-independence 0

Not satisfied, or, at least,
not constrained.

0.2F

0.0f
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BS23 (BELLEdata e e™ — 7~ X with thrust) SV19
r - Pr/z max | N Experiment || Reaction | ref. Kinematics Nt
N O || Ol ||| oS|[d|o|n|c after cuts
N m | S| F|F| DS | DS |=| =&
<2121 15 5 5515|358 = T
flrlglglglglglrigleg ele p— T 0.023<x<0.6 (6 bins) 24
c|lo|le|s | c|o|o oo p— K' 0.2<z<0.8 (6 bins) 24
0.80 — 0.85 0.16 5 _ K 1.0<Q</20GeV 24
80— 0.5 1106 | o7 HERMES |27 % [66] Q ¢
0.85 — 0.90 0.15Q | 60 Dt ] 24
0.90 — 0.95 0.14Q | 61 Do | W? > 10GeV? 24
0.95 — 1.00 0.13Q | 52 D — K~ 0.1<y<0.85 24
D— K 24
_ | d=h 0.003<x<0.4 (8 bins) 195
COMPASS 67
i=h 17 g2-uc0s (4 bins) 195
The two extractions overlapping core is 1.0<Q~ 9GeV (5 bins)
Total n&2

0.3 < 2<0.7

z-independence V

Keep in mind that:

* Very different functional forms at numerator and
denominator

* Extractions from completely different data sets
(BELLE vs SIDIS/DY)
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Conclusions

J Extensions of TMD factorization require to deal with extension of universality.

1 The role of soft physics is crucial:

S(brs; pay) = ePr KOTIHL0T)

(J Need to go beyond standard processes to have sensitivity on P-terms

 The relevant quantity is the ratio:

TMD extraction from beyond
standard process

R= = e

TMD extraction from

)
standard process md”k
 Lattice applications y /
ou.

— s P(br.,p
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Phenomenology ete™ -7 X

T Pr/z max | N
wlio|lw| ol ol | ol |Oo|w|O
N[N F|F R V| LR |55
oc|lo|lo|lo|loco|jlo|lo|lo|loco|lec|o|o
I I I I I | | | | | | |
olwm|lcln|lcoln|lcoln|locoln|o |
NN RN T |FT|R|R L |Q |
oc|lo|lo|lo|lo|lo|lo|lo|lo|lo|o|o
0.80 — 0.85 0.16 a7
. m 15 A Fadnt
0.85 — 0.90 106; -
0.90 — 0.95 @ I
0.95 — 1.00 Peak
1 region
A 10°; :
Subsample of "Pure" TMD E Higher or.der I
57 data points extraction topologies
y < —_—

I

A preliminary fit in the subsample fixes the functional
form of the non-perturbative content of the TMD FF

<




Non-perturbative content of the TMD FF

1. function, describing the long-distance behavior of the Collins-Soper kernel.

e Even function of by . L b2
* Parabolicbehaviorat small JK ~ ggb'%- 4+ ... for bp = 0. g (br) = go tanh (-h) B2 )
* Constantbehavioratlarge 9K — go for by — co. MAX

y::fl::'}-;-:}l = o tanh (,:“J'E by 4’3-_:-).

2. model for the (unpolarized) TMD FF, describing its characteristic long-distance behavior.
e Gaussian behaviorat small Mp ~ e~ x ... for by — 0.
 Exponential decayat large Mp ~e T % . for by — o0o.
Where p=p(R,W) and M = M(R, W)
" 1—=z
o —p R(z)=1—« }[(Z) with f(z) = 2 (1 — 3)_ULL
| | ['(p) 2(p—1) [ ns2 Pz f(20)
Mp (zp, Pp,M,p) = T 1 M=\ M= + —5 W(z) - My
'(p—1) z7 )= Ry

39



Preliminary step: TMD FF functional form

— z=0.275
i 7=0.325

. z=0.375
v?/d.o.l. 0.6183 105k 3 2=0.425
20 05521 ¢ %= 'Q?: : 2=0.475

o 0.36447 75227 9 Z g:?:

90 0.2043 1255 3 2=0.625

3 L. 71007 Sace 3 ¢ z=0.675

105;

The aim s to test the validity of the functional forms chosen for g and M,

The value of the free parameters should not be taken at face value, especially those associated to g

40



Final fit: inclusion of NP thrust effects

. . ort. ith:
Several recipes available. do oy fne(T) b 2
W , i 2B 2D INE fnp =tanh(p(1-T))
e choose the simplest: minimal approach dzdT'd*Pr  dzdT d*Pr|r_,
Case (B : _
(B) | ; :
g1 (br) = go tanh (b”l by br) . -
I--';loﬁs_ 1065_/.——.\I
x?%/d.o.f. 1.3421 9‘?; (//‘—__LQL_@% m
: 3 _ -
2 0.5334" 88{2(23 S 101l /‘/4__.\1_\&*\' o '
o | 03391100120 g ;
g | 0.1205'50567
/ . 2.1042
A3 20610 5 5152
To | 0.0467" 000
p 8.1643 100"




Final fit: inclusion of NP thrust effects

1 H ort. 1 .
Several recipes available. do - doP* fnp(T) With ,
We choose the simplest: minimal approach dzdT d*Pp  dzdT d?Prlp_ 1, fnp =tanh(p(1-T))
Case (A) : _
, b2 [ !
Hﬂ(b’f‘) = go tanh (ﬁz 5 1 ) I [
buax/ 5 10°; ﬁ
- F
x2/d.o.f. 1.0749 S i
N
0.0194 2
0 0.5335 0150 8
a 0.3103" 012
o | 0104410088
s s L8150
B 167653 150
To | 0.0617*50i50
p | TT205003 | s
S 10%
S
o)
IS
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Spread of error
bands can be used
to constraint the
"extraction" of gp
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gp = —alog (1 + Bb7)

a = 2514021
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totically linear

bt

gp = — >
a\/1—|—6—§

a=0.4
8 =0.6

10n
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R os
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54021 GeV ™!

KXXJ 0.3=z=<0.65

0 1 2 3 4 5 6
b; [GeV-1]

43



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Back-up
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43

