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Motivation: Cross Sections

* Structure of Aq4q5 still not well understood

* Atypical line shape
* Deviates from usual Breit-Wigner Resonance

* Three-quark baryon, hybrid baryon, baryon-meson molecule

* Photoproduction cross sections can provide insight to underlying
mechanisms involved

* A need for higher energy, higher |t| cross section data for A;4¢s



Current Aq405 Photoproduction Data

* From
https://doi.org/10.1103/PhysRevC.88.

045201, K. Moriya, 2013, CLAS glla
e Center-of mass energy, s, maxes out
around 8.1 GeV?
* Limited as well for high |t| values
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https://doi.org/10.1103/PhysRevC.88.045201
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gl2 Data

Timing and z-vertex cuts
applied

2,903,628 Entries

Counts/10MeV/c?
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Misidentification of
ntasK*

Redefine the K™ as
¥ using ™ mass

Kt->nt

Then construct new
variable,
MM(r et ™)
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MM(r*r*r) (GeV)
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Cut on Rotated Axis

9

> 800
o]

«ko .

E‘ 700
s _

2 600
+ -

@‘ 500
=

(2]

fg —1400
“o.

s —1300
=

200

100

1 1.1 1.2 1.3 1.4 1.5 1.6
MM(K*r*)*cos(45) + MM(nt*tm)*sin(45) (GeV)

MM() (GeV)

o

0.65

1000

—800

600

400

200

llllIlllllllll[llllllllllllll 0

0.7

0.75

0.8

0.85

0.9

0.95 1
MM(K'n*r) (GeV)

11



Applying MM (t ™ ™) Cut
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Defining Neutron Cuts

Cutu 4+ 30
Gaussian with quadratic
background function
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Y"1t Channel; Defining X~ Cut

| ©:0.0046

11 1 I 11 1 | 11 1 | | | | l 11 1 | 11 1 | | I | | |

A Mean:1.1973

ey

o - 0 [
% 20000 > 16000 —
- E -
18000 E B
2 - B 14000 —
c — 5 B
3 16000 — 3 :
© - © 12000} |
14000{— : |
— — l
- — |
12000 10000 - |
I — |
- — |
10000 — 8000(— |
- - |
— - |
80001~ 6000[— i
6000|— N |
- 4000(— |
4000[— -
- 2000 .
2000[— : P
0 : 1 L 1 1 1 1 1 1 l 1 1 1 1 [ 1 1 1 1 l 1 1 1 1 l 1 1 1 1 1 1 1 1 q wj 1 14 1 16 1 18
1 1.1 15 16 17 : : : : :

M(m'n) (GeV)

Only keep events with M(rr™n) value between u + 30

1.2 1.22 1.24 1.26 1.28 1.3
M(n'n) (GeV)

14



Counts/7MeV/c?

>t

Counts/5MeV/c?

M(rT ™ n) MM(K ™)

1600 — A “é 1600 —
N N N
- 1520 2 -
1400 — y & 1400~
- A /Z 1660/1670- < 8
1200(— 411405 1385 A > S 12001
n 1670/, -
1000|— h 1000 —
800|— 800|—
600|— 600(—
400|— 400|—
200 200{—
Coovovo v by bady v v by v by v by oo o by oy I ST (NS SR SR A S SN S AN SN SN SN SN T S NS AN ST SN ST SN N S W
93 1.2 1.3 14 15 1.6 17 1.8 97 1.2 1.3 14 15 16 17 1.8
M(*rn) (GeV) MM(K*) (GeV)
No [
B <
- % :
1000~ S 1000—
L Q -
— w b—
£ L
800(—
=] -
B 3 800
B &) L
600/ — 600 —
400}— 400—
200— 200}—
_l 1 1 1 | 1 1 1 1 I 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 _I 1 1 1 I 1 1 1 1 I 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
o 1.2 1.3 1.4 15 16 17 1.8 93 1.2 13 1.4 15 16 1.7 1.8

M(m*mn) (GeV) MM(K*) (GeV)



iables

Mandelstam Var
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Conclusion

* This is a first look; a lot can change and be improved upon
* High s and |t| statistics appear to be limited

Next Steps
* Begin looking at CLAS12 data: Run Group A/K

Thank youl!



