
Deuteron Polarimetry at ANKE

David Chiladze
for the ANKE collaboration



Deuteron Polarimetry at ANKE07.09.2004 David Chiladze

Outline

� Introduction
� Test measurement
� Identification of dp reactions

� dp elastic
� dpπ0

�
3He π0

� (2p)n

� Deuteron polarimetry
� Polarimetry results
� Summary
� Outlook



Deuteron Polarimetry at ANKE07.09.2004 David Chiladze

Introduction

� COSY proposal #125 (2003):
“The Polarised Charge-Exchange Reaction dp→(2p)n”
[Spokespersons: A.Kacharava, F.Rathmann]

� A measurement of the         and the analysing powers T20 & T22

� Direct reconstruction of the spin-dependent np amplitudes

� First step: test measurement

� Aim: to check the feasibility of the experiment, to develop polarimetry 
of the COSY deuteron beam with ANKE.

dt
dσ

→
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Test measurement – Set-up

Three days test measurement 

during machine development in 

November 2003.

Td = 1170 MeV; I0 = 3 x 109
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Test measurement – Identification of dp→dp

� Pz, Pzz measurement

� Luminosity determination
[KEK data, NPA438 (1985),685]

→

Check of systematics
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Test measurement – Identification of dp→3Heπ0
→

� Pzz Measurement (θ~0°)

� Accuracy of Ayy(θ~0°)~ 2%
[Saturne data, PLB181 (1986), 28]→
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Test measurement – Identification of dp→ dpπ0
→
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Test measurement – Identification of dp→ (2p)n

� MWPC information

� Timing information

→
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Deuteron polarimetry – Polarimetry reactions

dp→(2p)npp→pp (quasi-free)

dp→3Heπ0np→dπ0  (quasi-free)

dp→dpdp→dp

Reactions for Pzz measurementsReactions for Pz measurements

( ) ( ) ( ) ( )( ) ( )( )[ ]
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Deuteron polarimetry – Analysing powers

(Tp = 585 MeV)

ANKE
range
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Polarimetry results – EDDA (dp elastic)

� Td = 270 MeV
� N0 = 107

� Ay (RIKEN data)
[Phys.Rev. C 65, 034003 (2002)]

� θc.m. = 65° – 95°
� Pi = αi ·Piideal -1/2± 0.053-0.404-1/2± 0.022-0.3497

+1± 0.0500.545+1± 0.0220.7646
+1± 0.0520.537-1± 0.022-0.6825

-1/2± 0.052-0.282+1/2± 0.0220.3814
-1± 0.051-0.634-1/3± 0.021-0.2483
+1± 0.0500.594+1/3± 0.0230.2902
0± 0.0510.057-2/3± 0.021-0.4991
0± 0.000± 0.000

Pzz idealPzz EDDAPz idealPz EDDASpin
mode

ααααz = 0.735 ± 0.012 ααααzz = 0.589 ± 0.024

→
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Polarimetry results – ANKE: dp→dp ( Pz )
→

-0.421 ± 0.014-0.95632.1˚30-35˚

-0.434 ± 0.014-0.98928.3˚27-30˚

-0.449 ± 0.014-0.98525.4˚24-27˚

-0.436 ± 0.012-0.97622.5˚21-24˚

-0.406 ± 0.007-0.95219.4˚18-21˚

-0.382 ± 0.006-0.96816.7˚15-18˚

βz<cosφ><θ*>Range

ααααz
ANKE = 0.73 ± 0.02

� a 
� θc.m. = 15° – 35°
�

[ ]ideal
zzzz

ideal
zz PPNN ββ ++=↑ 10

><= φαβ cos
2
3

yzz A
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Polarimetry results – ANKE: dp→dp ( Pzz )
→

0.163 ± 0.012

0.124 ± 0.011

0.105 ± 0.011

0.081 ± 0.010

0.050 ± 0.006

0.040± 0.006

βzz

1.04

1.06

1.08

1.12

1.27

1.16

CF

0.97132.1˚30-35˚

0.95628.3˚27-30˚

0.94225.4˚24-27˚

0.90922.5˚21-24˚

0.81819.4˚18-21˚

0.87816.7˚15-18˚

<cos2φ><θ*>Range

� a

�

� ( ) ( )><−+><+= ϕϕ 2cos12cos12 xxyyyy AAACF

[ ]ideal
zzzz

ideal
zz PPNN ββ ++=↑ 10

CFAyyzzzz ⋅= 2αβ

ααααzz
ANKE = 0.49 ± 0.02
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Polarimetry results – ANKE: np→dπ0   ( Pz )

-0.015 ± 0.09all0 - 2˚5

--0.028 ± 0.01160 - 120˚2 - 4˚4

0.537 ± 0.0910.071 ± 0.001120 - 150˚2 - 4˚3

0.720 ± 0.0660.139 ± 0.012150 - 180˚2 - 4˚2

0.717 ± 0.0240.177 ± 0.009all4 - 6˚1

ααααz
ANKEββββz

ANKE|φ |θlabZone

→

� Ay(pp→dπ+) from SAID

�

�

ααααz
ANKE = 0.70 ± 0.03

007.0003.0;cos23 ±=><⋅= zzyzz A βφαβ

[ ]ideal
zz PNN β+=↑ 10( ) ;P231 d

d
z

n
z PP ⋅−= Zone 1Zone 1

22 33 44

55

Zone 1Zone 1



Deuteron Polarimetry at ANKE07.09.2004 David Chiladze

Polarimetry results – ANKE: dp→3Heπ0   ( Pzz )
→

� A

�

�

�

[ ] ( )�110 <+=↑ θβ ideal
zzzz PNN

;2 yyzzzz Aβα =

011.0467.0 ±=yyA

009.0004.0;012.0136.0 ±=±= zzz ββ

ααααzz
ANKE = 0.58 ± 0.05

(Saturne)
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Polarimetry results – ANKE: dp→(pp)n ( Pzz )

� A
�

�

�

→

[ ] ( )�5.010 <+=↑
pp

ideal
zzzz PNN θβ

yyzzzz Aβα 2=

010.0001.0;005.0072.0 ±−=±−= zzz ββ

%730.0 ±−=yyA Bugg & Wilkin

ααααzz
ANKE = 0.48 ± 0.05
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Summary

0.48± 0.05-ANKEdp→(pp)n

0.58 ± 0.05-ANKEdp→3Heπ0

-0.70 ± 0.03ANKEdp→dpπ0

0.49 ± 0.040.73 ± 0.02ANKEdp→dp

0.59 ± 0.020.74 ± 0.01EDDAdp→dp
ααααzzααααzFacilityReaction

0.59 ± 0.020.52 ± 0.03ααααzz

0.74 ± 0.010.72 ± 0.02ααααz

EDDAANKEPolarisation
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Outlook

� Analysis:
� dp→dp (Pzz, φ cuts)
� np→dπ0 (low branch)
� quasi-free pp (silicon telescope)
� systematic effects

� Coming beam time (2005)
� online polarimetry – dp elastic
� polarimetry energy Td = 1198 MeV
� polarisation export
� few well chosen transitions
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Test measurement – Identification of dp→ dpπ0
→


