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Y= (e- beam) - (e’'- scattered) Here we take e-’ in Low Q2 Tagger

APt difference : Here we take proton in Far Forward

APt : Pt {calculated proton - measured proton}

A®, Production Plane difference : O -

meson proton

Centre of Momentum frame A Breakup Momentum, P :

break

P (E,M,M

preax ¢ By r M eson) T~ P (meson) second term boosts meson into CM

break



35Q0F T T T T

3000F

2500}

2000}

1500}

1000f

500F

[ oW I R P O
0—14)8—06—04—020 02040608 1

APt

B [ e e

Electron Momentum

i Y TRREINT SR FRUTS VRN FEPIEUTY FOUT PO
00 5 10 15 20 25 30 35 40 45 50

Meson Momentum

1400F

1200}

1000}
800[
600[

400f

200F

705040730720710 0 10 20 30 40 50
Ad

e T s

[$)]
T T
RN BN ANEN B AR

Electron Momentum

YRR FEETN BV PN FTYY PRUEY FUTRE PV B,
%0 55 60 65 70 75 80 85 90 95100

Proton Momentum

7000f
eooci
5000f
4000f
3000f
2000F

1000}

éf?-

NI e
4-1-327 12345

A Breakup Momentum

Proton Momentum

BOf

30}

10F

501

40"

200 il

A

%_

0 55 60 65 70 75 80 85 90 95100

Meson Momentum

-0.6c
-0.8F

\||\||\||||||||||||‘||\||H|\‘lulrwlulull‘llwl

T N A

5

%

4 -3-2-10 12 3 45

A Breakup Momentum

u_u-_”nu.lun‘uuluu AL AR RN LR R

5 10 15 20 25 30 35 40 45 50

Meson Momentum



3500F T T T T T T T T 14001‘.‘ N L M) L B M L A T AR M L A A SR S 1:‘..‘ A ] LA LA My LA R WA A
i ] [ ] 8ok 0.8" ]
3000; ] 1200 S E 060 ]
2 0:_ _: [ ] 70F 3 b o
500 ] 1000} 7 sok E 0.4F -
2000] E [ ] ‘ ] 0.20 e s Do
r 1 800 T 50F 3 O:, G
15001 = 500/ h 40 3 02k o
1000} { 400__ J 30;_ _E —0_4;— —;
: : f ] 200 . -0.6" 3
500r ] 200? ] 10:_ 4 -0. 8:_ _:
0 e L ol b b e T ] G-uu o bbb b b b uu_ G;HH‘ﬂl\nlmun‘l\mlnll u.luul.m\uuluuz I\||\||\||||||||||||‘||\||\H\‘lul‘\lulull‘ll\lz
01080604020 0.2040.608 1 -50-40-30-20-10 0 10 20 30 40 50 54-32-10123 45 5 -4-3-2-10 12 3 4365
APt Ad A Breakup Momentum
£ BT g BT g B0 180 g e
=1 L ] [ J =1 [ ] - b b
5 ] £ | ] - ] 160 3
g 51 7 QE-’ 5F 1 g 5017_- 7 b
i 1 i 1 L 1 3
= | ] S | ] = . ] 140 ]
g 4 7 E 4r 7 g 4op 7 120 =
(& et 4
i 1 S | 1 . 1 3
ot ] s | ] S 5 100 3
3r ] 3 9 ] 301 . ] ]
i ] w | ] i ] 80 E
2 ] 2 ] 200 [y ] 60 :
i ] i ] ; ] 40 .
T 7 T 3 10p b ]
: 1 : 1 - : i 20 ]
O-H\||\||\‘ll\llHl\‘lHl‘\|H|H||‘||\||\||||||||_ Lol bbb b b b e be i b 1 \\H‘H\\|\\|\‘.|H||\||\||.|||||||\ |\ 0 ]
0 5 10 15 20 25 30 35 40 45 50 %0 55 60 65 70 75 80 85 90 95100 %0 55 60 65 70 75 80 85 90 95100 0 5 10 15 20 25 30 35 40 45 50

Meson Momentum Proton Momentum Meson Momentum



3000F

2500f

2000F

1500}
1000f

500F

0—14)8—06—04—02 0 02040608 1

APt

B [ e e

Electron Momentum

i Y TRREINT SR FRUTS VRN FEPIEUTY FOUT PO
00 5 10 15 20 25 30 35 40 45 50

Meson Momentum

1400F

1200}

1000}
800[
600[

400f

200F

705040730720710 0 10 20 30 40 50

Ad

[4)] CD
T T
Lol b

Electron Momentum

YRR FEETN BV PN FTYY PRUEY FUTRE PV B,
%0 55 60 65 70 75 80 85 90 95100

Proton Momentum

7000f
eooci
5000f
4000f
3000f
2000F

1000}

*proton momentum still true

éf?-

NI e
4-1-327 12345

A Breakup Momentum

Proton Momentum

50};
30,
20f iy

10F

A

%_

0 55 60 65 70 75 80 85 90 95100

Meson Momentum

iy

-0.2 1
i

0.4 [l
-0.6- .
5 i ]
-0.8 . =
.""""‘

5 43210 1 2 3 4 5

A Breakup Momentum

u_u-_”nu.lun‘uuluu AL AR RN LR R

00 5 10 15 20 25 30 35 40 45 50

Meson Momentum



3000F

2500f

2000f

1500}
1000f

500F

0—14)8—06—04—02 0 02040608 1

APt

B [ e e

Electron Momentum
R I B B B - N

i Y ITARE IR SR FRUTS VRN FRPIEUTY FOUT PPV
00 5 10 15 20 25 30 35 40 45 50

Meson Momentum

1400[
1200F

1000}

Electron Momentum

800F
600F
400k

200F

E}504-1-073072071 00

10 20 30 40 50
Ad

B

am
e i

ST IR PN RYREY PYRTN PYTYN FUUTY FUTRE P T
%0 55 60 65 70 75 80 85 90 95100

Proton Momentum

Proton Momentum

4 -3-2-10 12 3 45

A Breakup Momentum

BOf

30}

10F

501

40"

200 il

A

%_

0 55 60 65 70 75 80 85 90 95100

Meson Momentum

5

= T

0. 2 T, 3
" by

0.4 ~a o
I SRR . s
0-65 s .- A
-0.8 =t =
1|||\|\\"|\
5 43210 1 2 3 4 5

A Breakup Momentum

u_u-_”nu.lun‘uuluu AL AR RN LR R

00 5 10 15 20 25 30 35 40 45 50

Meson Momentum



3000F

Electron Momentum

25005
2000}
15005
1000?

500F

0—14)8—06—04—02 0 02040608 1

APt

B T

...|..‘.\.‘H\HH\HM-L.'..

0 T I I  T FEP I AR T

0 5 10 15 20 25 30 35 40 45 50

Meson Momentum

1400
1200}

1000f

Electron Momentum

800F
600F

400f

705040730720710 0 10 20 30 40 50

Ad

e

[l
%0 55 60 65 70 75 80 85 90 95100

Proton Momentum

1000

800

600

400

200

54 -3-2-10 12 3 45

A Breakup Momentum

Proton Momentum

BOf
50};
a0~
30,
200 Il

10F

A

%_

0 55 60 65 70 75 80 85 90 95100

Meson Momentum

0

5 432 10 1

2 3 4 5

A Breakup Momentum

u_u-_”nu.lun‘uuluu AL AR RN LR R

0 5 10 15 20 25 30 35 40 45 50

Meson Momentum



3000f

25oof
20005
15oof
1ooof

500f

0—14)8—06—04—02 0 02040608 1

Electron Momentum

0 phex  IAREIT STA FRRT VRN FEPINUTY FOUTE PO
0 5

APt

NI AR A REN AN AN BN LT LTI

10 15 20 25 30 35 40 45 50

Meson Momentum

1400}

1000}

800f

200f

1200}

600f

400}

E}504-1-073072071 00

Electron Momentum

10 20 30 40 50
Ad

%I

0 55 60 65 70 75 80 85 90 95100

Proton Momentum

Proton Momentum

100}

AR LR LN LA AL LA AR LLAR R
600;
5003
4005

300}

200}

5 4 -3 -2 -

01 2 3 4 5

A Breakup Momentum

BOf

50};
30,
20f iy

10F

A

%_

0 55 60 65 70 75 80 85 90 95100

Meson Momentum

0

5 432 10 1

2 3 4 5

A Breakup Momentum

u_u-_”nu.lun‘uuluu AL AR RN LR R

0 5 10 15 20 25 30 35 40 45 50

Meson Momentum



3000 1400 2000/-
2500~ 1200 1800
: oo o No simulations of background
2000 L
’ 200} Channels
800
1500 10000
600
Joo0) ¥ Instead create exclusivity
[ 400 600 . . . . .
I ol variables with missing pion
| 200 200
050504020 05040608 1 So4030.2010 0. 10 20 30 0 50 a0 Top 2% electron resolution
APt A D A Breakup Momentum o .
: Bottom 10% electron resolution
30005 1400
zsonf e Fully Exclusive
2000, 1000 Missing Pion
r 800
1500}
600
1000}
400
500+ 200
G:Lul\\ Tl b e o [0 ofrl bbbl b b 100 Bl b oo b b b
-1-0.8-0.6-0.402 0 0.2040.60.8 1 -50-40-30-20-10 0 10 20 30 40 50 -5 -4-3-2-10 1 2 3 45

A Pt A D A Breakup Momentum



Reaction W

Tagger can also provide

Electron scattering plane
-requires excellent tracking

Transverse Polarisation

=> extra observables

(photon asymmetries, polarised

SDMES )
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Spectroscopy measurements will be greatly aided by

Good exclusivity variables
Determination of W and t
Transverse photon polarisation (~ Linear Polarisation)

A Low Q2 tagger can provide these with

Accurate energy reconstruction of around 2%
Determination of the electron scattering azimuthal angle(say to 10°)
Moderate angle resolution for the degree of polarisation
Large acceptance in electron energy
(close to beam energy as possible)

Such features could be possible with a high resolution pixel tracker



Observation of XYZ states in photoproduction
— independent confirmation

Different production mechanism, different kinematics

Measurement of polarisation observables and photocouplings
- insights into production mechanisms and internal structure

XY Z spectroscopy at electron-hadron facilities: Exclusive See D.Winney
processes Exotic Spectroscopy
at the EIC

M. Albaladejo, A. N. Hiller Blin, A. Pilloni, D. Winney, C. Fernandez-Ramirez, V. Mathieu, and A. Szczepaniak
(Joint Physics Analysis Center)
Phys. Rev. D 102, 114010 — Published 7 December 2020

- qualitative behaviour and order of magnitude estimates
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Factorise 2 photon vertices

Virtual photon flux e

+ form factor JPAC photoproduction

amplitudes

PN
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