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Introduction: NN interaction

« Description of nucleon-nucleon
interaction requires precise data

for Phase Shift Analysis

« COSY-EDDA collaboration
produced wealth of data for

pp elastic scattering.

* There are no
experimental data at
low angles (8,,,<30°)
above 1.0 GeV energy.
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Introduction: NN interaction ER——
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Experimental tools: COSY —

* Energy range:
0.045 - 2.8 GeV (p)
0.023 — 2.3 GeV (d)

J

« Max. momentum ~ 3.7 GeV/c

* Internal and external experiments
* High polarisation (p,d)

- Energy variation (ramping mode) - Spin manipulation

» Electron and Stochastic cooling
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Experimental tools: Polarised Internal Target

Atomic Beam Source (ABS) provides
polarised

= HorD in the cell.

Atomic

Density < 1013 cm2
Fixed cell (20 x 15 x 390 mm3) |
Openable cell (11 x 15 x 390 mm?)
Lamb-shift Polarimetry

P i Lamb Zhift

_ A | e ,
:ﬁrge;:h?m | ‘.”‘ﬂ sPolarimeter
osting ST, storage ce 7
“or jet catcher /
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Experimental tools: ANKE spectrometer

* FD: Three Multi-wire
Chambers with three layers
of Scintillation hodoscopes.

« STT: Three layers of
double-sided silicon strip
detectors.

» High precision luminosity
determination via the
Schottky technique.
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Status of np program: Proof of principle

To check the feasibility of the program first experimental data
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was taken with deuterium beam at T, = 600 MeV to
compare with tested theoretical predictions.

—
dp—(pp)is,n
g T T T 4 BEEE
= - ] Q B i
8_ 0.5 N . g K ]
o i P 3r i
£ o} 2 :
2 L+ dpsppn | § L ; _-
c-0.5} 4 T.=600Mev 4 & “I p—(pp)n ]
s f ~ : : T, = 600 MeV :
@) 1F A - _ — 7
g 1 f yy ¥ +__ : :
= .1.5 = e . A R B N
0 50 100 150 0 50 100 150
q [MeV/c] q [MeVic]
D. Chiladze et al., PRST-AB 9, 050101 (2006)
D. Chiladze et al., PLB 637, 170 (2006)
D. Chiladze et al., EPJ. A 40 (2009)
CGSWHP’12 Overview of NN scattering Study at ANKE/COSY



A )0LICH

FORSCHUNGSZENTRUM

Status of np program: Single polarised experiments
dp—(pp)is,n

Analysing power and Cross section
measurements at 800, 900 and 1150 MeV

Results differ from theory at T,=1150 MeV.
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See talk by David Mchedlishvili
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Status of np program: Double polarised experiments
dp—(pp):s,n

Spin correlation parameters
Relative phases between the amplitudes
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See talk by David Mchedlishvili
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Status of pp program: Measurement technique

= Absolute measurement of pp elastic scattering (do/dQ) using the
Schottky technique in the angular range: 5°< 6_,<30° for the
energies: Tp =1.0,1.6,1.8,2.0,2.2, 24, 2.6, 2.8 GeV.

= Cross section o of given physical process is related to its event
R rate by luminosity: R Accuracy 2-3%
O’ —
L Where: L = Ng* Ny
= Accurate measurement of beam intensity n, is possible via
the high precision Beam Current Transformer (BCT) device.

= Effective target thickness n, can be obtained via the

measurement of the frequency shift of coasting beam using
the Schottky device.

1+y 1 1, 1 df
y J(dE/dx)m f; m di

Details in: Stein et al., PR ST-AB, 11, 052801
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Status of pp program: Frequency shift

= Beam-target interaction To=10GeV(n>0)  T,=2.0GeV (n<0)
gives energy loss that — [ Wean 10l &
i 2 f frequenc S!_ C.
changes the machine c plirequency 3
frequency. s
é 2: Wm\k\ EE: ) MM
= Frequency change é‘ = SN o
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= Schottky distribution was 3 220|sec. -
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Status of pp program: Luminosity

| Number of Protons
20 x10°

1 T, 1ldf

A2

T, =20GeV
n=-0.07
f, =1548.15

dE/dx)m 1y E dt

kHz

2.75e+14
2.74e+14
2.79e+14
2.70e+14

Target Integrated 1548, 305_

1.67e+33
1.76e+33
1.81e+33
1.68e+33

With 2-3 % accuracy
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Status of pp program: Cross section
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NN scattering: Future steps

« We aim to conduct experiment with polarised proton beam at the
energies: Tp =0.796,1.6,1.8,2.0,22, 624, 2.6, 2.8 GeV
(approved beam time).

* By using deuterium and hydrogen cluster target we can provide

* For np system: Differential cross-section (do/dQ) and analysing
power (A,) in the angular range 5°< 6,< 40°.

* For pp system: Analysing power (A,)
in the angular range 5°< 0_,,< 30°.

« After these measurements are completed we intend to perform double
polarised experiment with polarised proton beam and polarised
deuterium target.
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= ANKE can provide robust np and pp data in energy region
Tp =1.0 - 2.8 GeV for c.m. angular range 5 — 30°
(uncharted territory)

= High precision luminosity determination with Schottky
technique (accuracy ~ 2 — 3%)

» Single and double polarised measurements for the
determination of spin observables
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