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Measurement of analyzing powers for the reaction

p(pol)+CH2 up to 7.5 GeV/c

and n(pol)+A up to 6.0 GeV/c at the Nuclotron

(ALPOM2 proposal) 
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Will G En also become zero?

Will G Ep become zero?

Nucleon formfactors

Dyson-Schwinger approach 
for neutron predicts a (second) 
zero for G En, also near 10 GeV2. 



pp - > pp
pd - > pn + (p)
Phys. Rev. Lett 35 (1975) 632

The existing data for A y in np elastic 
scattering indicate that the  analyzing 
power decreases faster than the pp 
analyzing power, becoming very small, 
then negative around 6 GeV/c neutron 
momentum. 
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Charge exchange reaction

Neutron polarimetry
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Black circles: ANL d( p,p )n data [29, 30]; black line: linear fit. Red squares: ANL d( p,n)p data [29, 30]; red line: 
linear fit. Blue triangles [25]: p+ CH2 Ÿcharged+X; blue line: linear fit [25]. Green squares [31] and circles [32]: 
p+ CŸcharged+X ; green line: linear fit [25].

The dependence of the maximum of A Y on 1/ plab. 

np- >pn
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Deuteron fragmentation

Polarization transfer

Polarized proton (neutron) beam

Nuclotron, ~13 GeV/c
neutrons, 6.5 GeV/c
protons, upto 7.5 GeV/c



Polarized proton and neutron beams

ALPOM2

Protons and

neutrons <105

Deuteron beam
~ 10 8 per spill ALPHA counting rooms

F3 polarimeter

CH2 (25cm)
target for protons

Ionization
chamber

C (30 cm)
target for neutrons
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Scheme of transportation polarized beams from Nuclotron to the ALPOM2 setup and the 
location of F3 polarimeter and production target for proton and neutron beams
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P(+) ïP(-) = 0,96 Ñ0,05

Beam polarization measurements

Time, s

IC_F3

About 5 hours

Left -Right

IC_F3

each point corresponds to one spill .

The polarization in one mode
is two times lower than 

the other one



Hadron 
calorimeter

CH2, C, CH, Cu target

Neutron or 
proton beam

Drift chambers

Layout of the setup

S0S1S4,S3
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At the CH2 target
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Energy deposit measurements in the hadron calorimeter,  3.75 GeV/c

Scattering angle, rad
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from the hadron calorimeter 
for asymmetry measurements



p+CH2,  3.0 GeV/c, hadcal , max amplitude
without the central part

asymuthal angle, rad

p+CH2,  3.0 GeV/c, tracks, 
scattering angles 0.03 - 0.24 rad

asymuthal angle, rad

Measured asymmetries
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polarization is two times bigger 
than positive one


