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MOTIVATION

* These channels were never analyzed |

before for low E and higher t.

« SLAC:
E=6,12, 18 Gev .
it] = [0.15,1.2] Gev*/ :
Fits based on Glauber Theory =

Conclusion:
Vector Dominance Model does
not describe all photon-hadron
Interactions

« This reaction is a competing
reaction with the d* process
(dibaryon resonance)
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A THEORETICAL MODEL

I
Simple version of VMD:

Y, :rho-photon coupling
obtained from pse * e -

do s 4 :rcd
W(Y ppp;t) :OLEM?

« Assuming coupling to o as same as =
« Pomeron and Regge exchange (f, a)
* Normalization factor 0.84
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do/dt at t=0 _
Idea taken from: Applying Regge Theory : P. Landshoff

http://www.indiana.edu/~jpac/Resources/Landshoff.pdf



A THEORETICAL MODEL

yd=>pd
p° i
Single scattering Double scattering

F.,« = Single scattering term + double scattering term

VMD

Reggeon + Pomeron
— Deuteron form factors —

do
E (y d- P d)theory



PID SPECTRA (DATA)
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PID SPECTRA (MC)
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t-SPECTRUM t-value calculated using:

a 2
t=(P,—P,)
I S
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Data: t-spectrum MC: t-spectrum
2 f4) =
= B t_value = B t_value
835000|—| Entries 1933782 950000/ Entries 3404849
| Mean -0.7335 | | Mean -0.9017
I | RMS 0.4639 L | RMS 0.5665
30000 -
- 40000
25000 B
- 30000
20000 — -
15000:— 20000 —
10000 .
- 10000{—
5000 B
0_\I\I‘\II\|\I\—I-—-J—-— \\Ill\\l\ 0_\||\|I\I\|IMII‘IIII‘II\L.L_‘
-6 -5 —4 -3 -2 -1 0 -6 -5 —4 -3 -2 -1 0
t [GeV?/c?) t [GeV?/c?)

Generated with t-slope = 1.5



Missing Mass Squared CUT

B
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Zvertex CUT
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0 [rad]

FIDUCIAL CUT

MC: '
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Fiducial_pip WCFidu_pip
3 Enlries 3008184 3 Enties  1.0797Gde+07
Mear x 0.8414 Mean x 1.026
Mean y -0.0402 Mean y -0.05603
2 RMS x 0.4766 2 RMS x 0.4913
RMS y 1828 RMSy 1.818
120
1 1
50
100
30 > 1
J'[ 4 1 a0 TE+ C
0 40
-2 -2
10
-3 g -3

MC:
Fiducial_pim MCFidu_pim
Enlries 3 Entries  1.07976de+07
Mean x Mean x 1134
Mean y Mean y -0.06002
RMS % 2 RMS % 04677
RMS y RMS y 1318
— 1 120
100
0 > ra
80 T[_ °
- 50
40
-2
20
-3 N

MC: d
Fitucial_d WCFidu_d
Enlries 3008184 Entries  1.07976da+07
Mean x Q6443 Mean x 0.5901
Mean y 0.005643 Mean v 0.008852
RMS x 02473 RMS x 0.2203
RMS v 1838 RMSy 1.841
250
a0 200
- 0, > 0.1 [rad]
40 d .
100
20
50
MR PR T O S R S S S
3 0 2 25 3 0 12



PADDLE CUT

e 48 paddles in total

e Bad paddles selected using
accepted particle timing.

05

=)

Data: 1", Sector 1

05

05

o

-05

Paddle number

ipaddle |
Eniiles.

Mean x
Mean y
RMS x
RMS ¥

Data: n*, Sector 6

Particle | Sector 1 | Sector 2 | Sector 3 Sector 4 Sector 5 Sector 6

4 23, 27 : 23, 33,35 | 23, 29 23

: > 43 > 45 > > 46 > 46 > 45
L 23, 27 11, 15, 16, 23, 34-36 | 23, 27, 35 | 20, 23, 29 | 23

" > 41 > 41 > 43 > 43 > 42
J 23, 27 11, 22, 23 23 23 23

' >35 > 35 >35 > 35 > 35

o — Data: n*, Sector 3 ——= = S Data: n*, Sector 3

= T ————

Data: 7*, Sector 3

i T
oo|—— pad 12
oo —pad13

pad_14

0| — pad_15

Data: m*, Sector 3

? 0 T ey
- Data: n*, Sector 3 -
— pad_16 o
o
| —pad 18

Data: z*, Sector 3

e
| pad a2
[ -

pad_dd

0| — pa 45

- e —

— T =
o —g frd i
B E——E s

Data: n*, Sector 3

= = =
ol pai
| —pad 38
pad_39
| — gad a0 ’_r,,J'LHlLLIﬂ
i
4 Tk
o
|r L e =
05 4 03 B
w Data: n*, Sector 3
— m
I ——y i i
ooy |— el 4B
pad_&9
0| — pad 50

in sector 3 for T

13



SUMMARY OF CUTS MADE

Timing cuts made using momentum-dependent analysis
< —10cm

~0.01 < MM" < 0.005 [GeV°/c']
Thetacut: 6 , > 0.1[rad] and 6_. > 0.25[rad]

—40cm < z

vertex

Fiducial cuts applied =ge"+c
Paddle Cuts

Particle | Sector 1 | Sector 2 | Sector 3 Sector 4 | Sector 5 | Sector 6
+ 23, 27 11,23, 31 23, 33,35 | 23,29 23
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Energy range: 1.0 < E, < 3.0 [GeV]
-range. o5 < t < —0.3 [GeV?/c?)
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ACCEPTANCE
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GLOBAL SPECTRUM
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YIELD EXTRACTION
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DIFFERENTIAL C-SECTION: preliminary

Differential cross-section,
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DIFFERENTIAL C-SECTION(fits): preliminary
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(1)- PHOTOPRODUCTION
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(1)- PHOTOPRODUCTION

Data: MM(y d, d)
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CONCLUSION

® The cross-section data provides sensitivity to the nucleon-
scattering data for higher |t|-values.

® Understanding this reaction channel will help understand
its interference In the d* resonance

yd @ nd* 9 a'n d
® Omega photoproduction: interesting channel worth
pursuing
® Next steps would include:
» Study of |t|-slope dependence in MC

» Study of systematic uncertainties
» Comparison with a model
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BACK-UPs
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BACK-UP
DIFFERENTIAL C-SECTION (comparison): preliminary

T . .
comparison: do/dt
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BACK-UP
SOFT POMERON
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Formula from : ArXiv:hep-ph/9912312v1 12 Dec 1999 25



BACK-UP
SOFT+HARD POMERON

B S
POMERON and REGGE

10°

fs = 71.7 GeV (soft exhange only)

10? &

--------------- Is = 94 GeV (includes hard exchange)
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