


Recent results from HI and ZEUS

Elastic and Proton-Dissociative Photoproduction

of J/w Mesons at HERA.
Eur. Phys. J C73 (2013) 2466, [arXiv:1304.5162]

Measurement of the cross section ratio a(y(2S))/a(J/y(1S))

in deep inelastic exclusive ep scattering at HERA.
ZEUS-prel-14-003
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H1I and ZEUS experiments at HERA

E (GeV) Vs (GeV)
high energy 820/920 300/318
medium energy 575 250
low energy 460 225
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Diffractive Vector Meson production at HERA

elastic (exclusive) proton dissociative

t| <1 GeV? dominates at high [t|
Q>  proton virtuality Q*=-¢?=-(k-k")?
W  CMS energy of the yp system W2 =(q+ P)?
t 4-mom. transfer squared at proton vtx. t =(P-P)
X parton momentum fraction (Bjorken x) x = Q¥W?

HERA makes it possible, within a single experiment, to study diffractive vector meson
production over a large Wyp interval with a wide range of several scales:

2
01, My,
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Expectations for diffractive Vector Meson production

@ Regge Approach

Fu

Soft Pomeron exchange
ap(t)=0(0—|—o<'t
o, =1.08,00 =0.25GeV > (DL)

o
W}’P

do Ocebt
WO

? 6=4<O(0_1>

W}’P
0

b=b,+4c In

For light VM at 0*~0,1~0 expect

Slow rise of o« W;’-éz---o-ﬂ

Shrinkage b=5( Wyp)

@ pQCD Approach

-

p ' o

Exchange of =2 gluons

1. Photon fluctuates into qq dipole
2. Dipole proton interaction through

a gluon ladder
3. qq recombines into VM

oalxg(x,0%))

Expected to work if hard scale present

Steep rise with increasing Wy due to
gluon density increase at low x

No shrinkage
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Energy dependence in Photoproduction

o(yp—Vp)vs W,
2 2
5 | o e » Lowmass VM (p,w, ¢, M7, =1GeV ):
T e no perturbative scale
PR W ==> weak energy dependence
gm : |r| ::":cmw R -EI‘I:FF""_ = '*1 gy p
SR P o Wz soft regim
o . i;~'.——:I:: _:::"J::w“-i?- CgIme
= e Y e em)
[ | ' ; " '
0ok s -DFFHFIF & A » Highmass VM (J/y,yp ,Y):
4f P e perturbative scale
0 F u FEUS -
. e S é,l-a_-"'n ’ ==> strong energy dependence
R -
W :
ol — Y(1S)p) ﬁi \/ hard regime
1w 3 i
1 10 10° W (GeV)

0~W5

VM production at HERA: transition between soft and hard regimes
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@ D
Elastic and Proton-Dissociative Photoproduction

of J/w Mesons at HERA [arXiv:1304.5162]
< 4
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-

Motivation and experimental technique

Extend energy range to lower Wy

Use data from HERA low energy run, FE = 460 GeV

cicl

Use HI1 Fast Track Trigger (FTT) \ili]if
* purely based on track information a\

* trigger both decay channels: J/(--> ,uJ,ru L JY-->ele- WLK |

* measure elastic and p-diss. processes with the same trigger

Use forward detectors FTS, Plug, LAr to tag p-diss. process

LAr

. e
F——I
FTS 28m  Plughs “I — —

Measure proton dissociation precisely at low Itl values :

use Regularised Unfolding technique to disentangle elastic and p-diss. processes
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Elastic process

. .
‘l
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=

Proton dissociation process

BEE
= H=
I

|| B

m <M._<10GeV
p Y
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Elastic and p-diss. Cross Sections measured simultaneously using Regularised Unfolding

Combined J/W --> e'e, W'l cross sections

H1 elastic J/w photoproduction

H1 p-diss. J/y photoproduction

E | A Jy—oee(HE) M Jv—pu(HE) @ Combined data (HE) E L A Jv—ee(HE) M Jv— uu(HE) @ Combined data (HE)
‘E' 1 OO — A Jy—ee(lE) []Jy—puu(LE) (O Combined data (LE) 'E' 1 OO — /A Jiy—ee(lE) []Jy—pu(LE) (O Combined data (LE)
= ; -
Z I { = I
L 80- ,r+'f PE 1 8or I
Q : ¢ ! o, : LI Iﬁ &
T 60 / ﬂ' ! £ 60| 1 by }
c {}ﬁ' ' Y ¥
? ik
40 - f:f['} 40 }f
1 I
IR B [ I I | I I I I
40 60 80 100 40 60 80 100
W, [GeV] W, [GeV]

+ Combination of decay channels separately for elastic and p-diss. processes
by )(2 minimisation with
@ full statistical error matrix

@ correlated systematic errors
@ applying common uncertainties after the combination
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Elastic and P-diss. cross sections vs. It

Elastic P-diss. T
Parameterisation:
H1 elastic J/hy phot ducti H1 p-diss. J/y phot ducti .
— 7 elastlc J/y photoproauction — | p-aiss Y photoproduction @ Elastlc
> . ¢ H1 data HE > E. ¢ H1 data HE —b |l‘ |
8 R — Fit HE, H1(03) 8 — Fit HE, H1(03) d /Cl’t — N el
S 107 ¢ 2 _ o - ele
s HE 7 10 HE ' & p_diss.
> 10 - - B
N T doldt=N _,(1+(b _,In)|t|)"
s &3 2 2 pd pd
~8|% 7 (@%=0.1GeV? 'gl% L 3 i% zfe\?l V?Jev< 110 GeV .
1 7 40 GeV < W,, < 110 GeV F M, <10 GeV @ Slmultaneous ﬁt Of
0 02 04 06 08 1 12 o 2 4 & 8 elastic and p-diss. cross sections
-t [GeV?] -t [GeV?]
HE: fit includes previous high |t| data H1(03)
H1 elastic J/y photoproduction H1 p-diss. J/y photoproduction [PL B568(2003) 205]
(\%‘ ¢ H1dataLE (\%‘ 10 = ¢ H1dataLE )
S — Fit Q — Fit b l=488i015 GelV
E 10 E i e )
3 LE < o LE HE b,,=179+0.12GeV
T 10- PO n=3.58+0.15
o r o |
gi L = 15 (@ =0.1Gev? 2
'Ul-o F (QQ) =0.1 GeV? %l% & 25 GeV <WTP <80 GeV b - 4.3 i 0.2 Ge V
25 GeV <W,_ <80 GeV L My < 10 GeV el
1?."|H.\{P‘Hm”m.w‘w Coa b b b b LE 2
0 02 04 06 08 1 1.2 o 1 2 3 4 5 bpd=1.6iO.2 GelV
-t [GeV? -t [GeV?
eeV] — n=3.58(fixed)
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P-diss. cross section vs. t

H1 p-diss. J/y photoproduction

%s(y p — JAy Y) [nb/GeV?]

_ (Q%=0.1GeV?
- 40 GeV < W, <110 GeV T
M, <10 GeV

I|IIII|\I

¢ H1 data HE
1 H1(03) highlt]
— Fit HE, H1(03)

2 14

15 20 25 30

-t [GeV?]

Comparison with the previous high |t| measurement [H1(03)]

High |#| data extrapolated to match Wyp, Q and My range of present data
The new p-diss. measurement extends the reach to small values of [t].
Good agreement in the overlap region
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Elastic and P-diss. cross sections vs. Wy

H1 elastic J/y photoproduction H1 p-diss. J/y photoproduction
E 120 - ¢ Hidatahe g 120 - ¢ Hidaane
o ; g H1dataLE E - B HidaalLE Fit includes H1(2005)
-?__ 198 :_ — FitHE, LE, H1(2005) _?_’ 100 ; — Fit HE, LE, H1(2005) [hep-ex/0510016]
- L il
T 80 P
= C =
2z B0r >
©O i 5]
40
r r (@Y =0.1 GeV?
20 - (Q%» =01 GeV? 20 - It < 8 GeVv?
L It < 1.2 GeV? L M, < 10 GeV
O L 1 1 ‘ 1 1 1 ‘ 1 1 1 | 1 1 1 ‘ 1 O L 1 | | 1 I | ‘ | | 1 ‘ | 1 I ‘ 1
40 60 80 100 40 60 80 100
WYp [GeV] WYID [GeV]

@ Simultaneous fit, taking into account correlations between
elastic and p-diss. cross sections

» Fit function parameterised as: o =N ( Wyp/ W0>6
with W, =90GeV 6 (t)=4(x(t)—1)

e Results: 5el=0.67i0.03 o) d=0.42-|_-0.05
P

@ These values are in agreement with previous H1 measurements
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Comparison to other HERA measurements

Elastic J/y photoproduction

§ st ¢ H1 data HE
— 200 - ®H1datalLE
Q. 4 H1(2005)
Z — Fit HE, LE, H1(2005)
_,F 100 - $ Zeus(2002)
&y -
£33
©
(@) = 0.1 GeV?
30 - it] < 1.2 GeV?
I I Lo | I
30 100 200
W},ID [GeV]

@ Large overlap with previous Hl and ZEUS [hep-ex/0201043] measurements

@ Similar precision in range

30GelV < Wyp< 110GeV

Good agreement of HERA experiments
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HERA data in comparison with fixed target and LHCD data

Elastic J/y photoproduction

10°

® H1 data HE

B H1 data LE ;

A H1(2005) b~

== Fit HE, LE, H1(2005) J=* 3

— & Zeus(2002) g
E401, E516

% LHCb(2013)

10°

o(y p — J/y p) [nb]

i
|n"flﬂi|.I“
R, |

10 Elllll¥ II . 1° Ty : : TR

10 102 10°
W, [GeV]

[PRL 48(1982) 73]

@ Fixed target and LHCb data [PRL 52(1984) 795]
[arXiv:1301.7084]

* New measurements in the transition region from fixed target to HERA data
» Fixed target data: steeper slope, lower normalisation ?

@ HI power-law fit , extrapolated to higher Wyp , describes LHCb data well
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HERA data in comparison with fixed target and LHCD data

— 10°

LHCDb

(nb

LHCDb (W+ solutions)
LHCDb (W- solutions)

H1

ZEUS

Fixed target experiments
Power law fit to H1 data
| L g e i |

10° 10°
W (GeV)

4 = H @®

10

[PRL 48 (1982) 73]
@ Fixed target and LHCb data [[11;1}} 55126((1199894‘3))719957]]

[arXiv:1401.3288v2]
* New measurements in the transition region from fixed target to HERA data

» Fixed target data: steeper slope, lower normalisation ?

@ An extrapolation of power-law obtained by H1 , describes LHCb data marginally
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Comparison to QCD calculations

Elastic J/y photoproduction

10°

g ~  @H1dataHE NLO
— - EH1datalE
= ~ A H1(2008) .

= Zeus(2002) ’
"—'%‘F = ’E401,E51G _;# LD
0y LHCb(2013) wt

102 E =MNRT(LO) _ wt

o & *Q-
- — = MNRT(NLO) ’ﬂ
° L ' [ 0"

B [ -.l‘

e lll

1 ‘lril"“
B 1 L
10 Elllll¥ II : | rres ; . | Ty
10 10? 10°
W., [GeV]
@ LO and NLO fits to previous @ Note: NLO gluon density determined from
J/IJ measurements at HERA fits to J/ data of H1 (2005) and ZEUS (2002)
(A.Martin et al. [arXiv:0709.4406]) (thus, agreement with HERA data 1s expected)

* Both fits extrapolated to higher Wyp

® LO fit describes LHCb data
@ High precision J/ data give important input to gluon at small x
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a

.

Measurement of the
Cross Section Ratio o(w(2S))/o(J/w(1S))

in Deep Inelastic exclusive ep scattering at HERA

(ZEUS-prel-14-003)

.

4
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Measurement of O-w(zs)lo-J/q;(ls) ratio in DIS

P(r),

WP (2S)

_ pr—u/J(ZS)p
pr—>J/(/J(IS)p

@ Tests the dynamics of the hard process

@ Sensitive to radial charmonium
wave function

@ (2S) wave function is different from J/y (1S) wave function:

@ has node at ~ 0.35 fm
o <r*(w(28)>~2<r*(JIy(18))>

PQCD model prediction: * R =0.17 (photoproduction)
[J.Nemchik et al., 1994, 1998] * R rises with Q? (DIS)
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Data samples: 2-prong and 4-prong events

HERA II data (2003-2007): Int.Lumi= 354 pb”

JIp(1S)—u w0
1738 ev.

W(2S)—-u

( 1;‘; G > _%;—;? -+ p 66+ev. .
ot : | y2S) > Jlym T JIly—ou u
82 ev.

== 30<wW<210GeV
t o 2 2
JIy(1S)—-u u 5<0°<70Gev

£|<1Gev?

—y

@ Scattered e with E >10 GeV
reconstructed in RCAL Lo
@ Two reconstructed tracks identified as H H
For @ (2S)—>J/y T 10 in addition
two pion tracks from common vertex
@ Detector otherwise empty (disregarding noise)
N @ Scattered p undetected
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2-prong signal: JIw(1S)-pu " p’, @(2S)->u"y

n 10* ¢ I ZEUS. | =
2 i 1 @ Straight line background fit using the
E I ) 1 sidebands 2< M W <2.62GeV and
o L ¥ B 4.05<M <5GeV
: % s pu
5 1 @ J/y and y" mass windows for the ratio
102 | i * y(2S) ) 302<MUU<317G6V and
: o ; 3.59<Mu“<3.79G€V
I ¢ 8 ’#H, " *+ : Window widths different due to

—
11 11

E L ZEUS (prel.) 3
- —Background fi @ All events above background
- S S in these windows used for the ratio

o BTN ﬂ{{ _____ ﬁITﬁW@-’*ﬁ changing mass resolution
: 4 o P4

2 3 a4 5
M., (GeV) O-(,U(ZS)/O_J/(I/
: @ MC study: this choice minimizes
s systematic uncertainty
Background
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4-prong signal: g (28)-J/y (1S)t" 1"

ZEUS
o 10 E LN i : ) :
% C i E ] E &0 E
= At | £ E
= [ i ] w
% R i 40 * E
AL rhnd ] 30 £
SRt ST D + :
- Fe ™ 1w ot 3
I L— : 0 L ®l ste he -
2 2.5 3 35 4 04 045 05 055 06 065 07
M,, (GeV) A M (GeV)
tn 30 ¢ I | : | :
AM=M__ —M g% |
» ZEUS (prel.) 354 pb’

15

Windows: o + * +

Jy:  3.02<M, <3.17GeV d: p %=
HH N N TR I AN S
3 3.4

" A
. 05<AM<0.7GeV 3 e s 3 i
Y M,z (GeV)
A M . .
background: < 3 events uy Iy window
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Ratio o w (28) o Jly(1S)" measurement results
{ 3 Measurements
Int. Lumi=354 pb
P @ (2S)decay mode o(yp(28)/a(Jlyw(1S))
30<W <210GeV S "

) , 2 JlyouTe)nn 029+0.04" 02
550°<70GeV - +E;El4
1|<1GeV? —HH 0.25£0.05 o5

combined modes 028+ ﬂ_ggfﬂﬂhﬂﬁ
Conlbmed Modes ZEUS } ZEUS
%? 0.8 g— ZEUS (prel.) 354 pl.:f1 | —g ﬁ? 0.8 g— ZEUS (prel.) 354 |::rI:>I'1 | —;
S s b o SWWS) T S 0 o Sw2s) E
Tz osp  oWNS) 3 OER s M) E
40 60 80 100 120 140 160 180 V:I:‘DGEV) 1] 0.2 0.4 0.6 0.8 ltl (Ge:}z}
ZEUS . -
56 os £ zeus prel)ssapht 3 Cross section ratio:
oL
°re EE : Y } 3 @ Increases with Q?
S H T B mET @ Independent of W and t
Q? (GeV?)
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Ratio o cHI - ZEUS comparison

v (28)/ T 11y (15)

ZEUS data: Q?bins 5-12, 12-80 GeV? (as used by H1 [Eur. Phys. 1. C10 (1999) 373])

40 <W <180 GeV
— 1<0*<80GeV?

@® ZEUS (prel.) 354 pb™
O H127pb?

ZEUS

-
N

o(y(2S))
o(Jy(1S))

£
o

@ Good agreement between
H1 and ZEUS data

o(y(2S))
o(J/y(18))

increases with Q?

T
e

o
o

@ Ratio

&
~

-2

%)
IIIIIIIIII|III|III|III
ﬁ:

l l | ] | | @ Signiﬁcantly improved
20 30 40 50 60 70 80 precision with
Q? (GeV?) ZEUS HERA 1II data

o

o
-t
o
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Comparison to theory

T [ ' ' ' ! [ ' ' ' ' |
>
‘:} e H1 (W=95GeV)
=) ogl 4 H (W=80GeV) i
: — Nemchik et al.
%) _ . .
N ® @ Predictions of Nemchik et al.
5 P Jr zEUS-prel-14-003 (W=100 GeV) 1 agree well with the
o |  new ZEUS HERA II results.
i | J. Exp.Theor. Phys.86 (1998) 21,
0.4 - [arX1v:hep-ph/9712469v1]
(2 e -
O | | | | L | | | | | | | | | | |
0 10 20 30

Q% [GeV’]
H1: Eur. Phys.JC10(199) 373
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Conclusions

e Elastic and proton dissociative diffractive J/ys photoproduction

differential cross section as function of |¢| and Wyp
Kinematic range: |{|<8GeV?,25< W, <110GeV

o Jy— u'u;, e'e decay channels combined and interpreted using fits.

e Elastic and p-diss. cross sections extracted simultaneously using unfolding.
e For the first time at HERA:

p-diss. diffractive J/ys production measured precisely at small [t].
HERA proton low energy run: adds information at lower Wy values.
Good agreement with previous HERA measurements.

QCD inspired model 1s able to describe HERA and LHC data.
Fixed target data differ in slope and possibly in normalisation.

e New measurement of cross section ratio o (@ (2S))/o(J/y(1S))
in exclusive DIS using the high statistics HERA II data
Kinematic range: 5<Q°<70GeV?,|t|<1GeV?,30<W <210GeV
e Precision significantly improved compared to previous HI result (HERAI).
e Ratio increases with Q? and is independent of W and [t|.
e Good agreement with previous HI HERA I results and with theory.
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Comparison to new QCD Calculations

S.P. Jones, A.D. Martin, M.G. Ryskin and T. Teubner [arXiv:1307.7099v1]

1D3 = I 1 I I Triri | 1 I I | B I | || I = 1D3 = I I I | L I I I I L | I =
- —m— LHCb (W, solutions) ; - - -m-— LHCh (W solutions) T;I -
[ —3-+ LHGb (W._ soluticns) ,j;l i " —5— LHCD (W._ solutions) ]
| —s—1 H12013 - H“— 1 i | s H12013 =1 2
| —=—1 H12006 : TI i | L —=—iH12008 |
L —— ZEUUS 1907/2004 IIEET ; i rai —— ZEUIS 19572004
s 1 =
g0 o T of - =P a
= - - [ ] o e = =
_’]I" E T g iﬁgxf E ? E it %r% ’
-3 THL i 2 T ‘H “ :
B F in ll []1 I i i i [ IJJ_E ‘ i
| 2 i :
10 - | E 0" ‘ E
: 1 1 1 ] L1 11 | 1 1 1 L1 11 || 1 : : 1 1 1 L1 11 I 1 1 1 L1 1 11 | 1 :
10" 107 10° 10" 107 10°
W [GaV] W [GaV]

Figure 3: LO (left panel) and NLO (right panel) fits to exclusive J/v data. Photoproduction
data from H1 [7| @] and ZEUS [21} 22] are displayed along with the LHCb [5] W, and W_
solutions as described in the text. The darker shaded areas indicate the region of the available
data. Included in the fit but not displayed are the H1 [7] and ZEUS [2Z] electroproduction
data. The widths of the bands indicate the uncertainties of the fitted cross section resulting

from the lo experimental error.
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Regularised Unfolding of the Cross Sections

(F. Huber)
. . . . y=Aux
@ Use regularised unfolding for disentangling of R
elastic and proton dissociative process and for
taking correctly into account the migrations.

r Response matrix
true number of events
reconstructed number of events
regularisation matrix

-t %

@ Unfolding is done to true variables.

Response Matrix (Ag) true (x)

_ . elas dis
i |
tag = tag elas
5 1
ot ta g not tag pdis
®
generated [bin mfmber{f
Vector filled with Matrix filled with MC. Output of
number of signal unfolding

events from mass

! Result: * Separate measurements of o ;, 0
distribution fits. P el> ™ pd

+ First 0 pq Measurement at low [t|
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Events / (0.02 GeV)

Events / (0.02 GeV)

6000
5000 £

4000

3000

2000

1000

2500

2000 |
1500 [

1000 |

500

Invariant Mass Distributions

H1 Jhy — p*u photoproduction

o HE
s =318 GeV
—+ -
— Fit (signal +bkg) IJ “

~30000 ev.

4 5

—

} H1 data - #

=318 GeV ' HE
By —ew + -
ooe e
]
}
o
~24000 ev. )

JIy—p w

@ Student's t-function for
signal description

Events / (0.02 GeV)

@ exponential distribution for
non-resonant background

Jly—e e

@ mee low mass tail:
* QED radiation losses
* Bremsstrahlung from e

Events / (0.02 GeV)

@ Non-resonant background

subtracted by simulation (GRAPE), gt

counting of events in signal region

H1 Jiy — p*u photoproduction

400‘:— { H1data
T fs=225GeV L E
SDD :_—Fit (signal +bkg) I'l+ I'l_
200 |
[ ~2300 ev.
100 F f
K MMW +
C 4 E o
o L i i W N |
1 2 3 4 S
m,, [GeV]
H1 Jiy — e’e” photoproduction
200 - = 5 F—
i { H1data
_— _ {5 =225 GeV l] L E
F N oo + -
B e
100 - |
5 }
[~ }
50 1800 ev. Mw +
ELiL‘é:‘i\%\\\\mmhmuh:"\...- Pl L

1

2 3 4 5
Mg [GeV]
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Elastic and P-diss. Cross Sections vs. Wy

120
100

o(y p — J/y p) [nb]

40 ©

20

80
60

H1 elastic J/y photoproduction

C + H1 data HE

[ M HidatalLE

= Fit HE, LE, H1(2005)

- (@) =01 GeV?
L It < 1.2 GeV?

40 60 80 100
W, [GeV]

Fit function parametrised as:

H1 p-diss. J/y photoproduction

with W, ,=90GeV &(t)=4(ax(t)—1)

Results:

5 _,=0.67+0.03
e

E 120:_ $ Hidata HE o

= i Fit includes H1(2005)

_?_' 100 ;—FitHE‘ LE, H1(2005) [hep-ex/0510016]

=

1

o

}.

©

r (Q% =0.1GeV?
20 - It| < 8 GeV?
- M, < 10 GeV
O_ N I RN NN R R B
40 60 80 100
W, [GeV]
) _ i
O'=N<W /WO) x(f)=a(0)+o -t
yp Note:
o, =0.164+0.028+0.030 GeV
&, =—0.0135%0.0074+0.0051 GeV"

L — 2
t],g=—12GeV

x(0),,=120%0.01 «(0) ,=1.09%0.02

These values are in agreement with previous H1 measurements
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Ratio Opd /Oet vs. Wy

H1 J/y photoproduction

s 14
© B . . 5
~ 120 Fit function: NR(Wyp/WO)R
o) C [
1\}\- with W ,=90GeV
08F
06F
041 N.=N /N _=081%0.10
- + H1 data HE, LE, (@% = 0.1 GeV? P €
02 |
07"|""""""‘
40 60 80 100 5R=5 —0 ,=—0.25%+0.06
pd el
Wyp[GeV]

Ratio O » d/ 0, only slowly decreasing with increasing Wy
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Control Distributions: J/w (1S)—=u u @ (2S)-> u  u”

ZEUS ZEUS
2 —4 83 R R 3 8 W 3
z £ s00f £ 60 1 £ af 3
A & e & :: ﬁi : i 350 : +‘+ :
300 £ E 5E 3
- 30 - E E
20 | B ER Y ’
1o 10 1 "
| Y o | S o, 3
0 50 100 150 200 0O 10 20 30 40 50 60 7O B8O 0 50 100 150 200
W (GeV) Q* (GeV?) W (GeV)
ﬂEﬂ_—"'l'"|"'|"'|"'|"'—:
J(18) - E 50| 1 ves)-sww
: e ZEUS (prel.) 354 pb™ 40 3 ® ZEUS (prel.) 354 pb™
i [ DIFFVM+BH - i [ DIFFVM +BH
i HEeH o i EBH
— 10 Bz ” —
0 0:2 ﬂ;_. CI.IE IJjB 1 1.2 0 02 04 06 0.8 1 1.2
Itl (GeV?) Itl (GeV?)
@ MC: DIFFVM for exclusive vector meson production I
GRAPE for background > .
[ rf; P
“Z

@ MC reweighted in Q?, |t| and decay angles,
and normalised to data

@ Good description of data by MC

Nelly Gogitidze
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@ MC reweighted in Q? and |t| , and normalised to data

@ Good description of data by MC

Nelly Gogitidze
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