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Outline

o HERMES target

o Spin exchange collision measurement

o Conclusion



• e± storage ring (27 GeV)
• e± self polarized by Sokolov- Ternov (P ~ 40 %)
• HERMES fixed target experiment
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Polarized Gas Target
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Atomic beam source

Atoms with Atoms with mmjj=+=+½½ focused focused 
in in sextupolesextupole magnetsmagnets. 

RF transitions select HFS.
Injection for data taking:
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The storage cell

• DENSITY increaseDENSITY increase

•• No dilution factorNo dilution factor

• RecombinationRecombination

•• DepolarizationDepolarization
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Target Gas Analyzer
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Brait – Rabi Polarimeter
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Target polarization

PT = total target polarization

α0 =atomic fraction in absence of recombination
αr =atomic fraction surviving recombination
Pa = polarization of atoms
Pm = polarization of recombined molecules

[ ]mrarT PPP )1(0 ααα −+=

Relation to measured quantities:
• Sampling corrections

αr = ca αr
TGA

Pa = cP Pa
BRP
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Spin Exchange Measurement

o Introduction 

o Measurement with the HERMES target

o Results

o Conclusion
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Introduction
Universe fill 
by hydrogen

atoms

In case of 
collision 

switch from
the triplet to the singlet 

configuration

Emission of radio
Waves (1.42 GHz)

Determination 
of the 

distribution of
Hydrogen in the space 
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http://antwrp.gsfc.nasa.gov/apod/ap961218.html
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The process

Σi mF = constant
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Theory 
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Measurement with HERMES target 

• Pz
+ injected (|1>, |4>)

spin-exchange collision 
|4> → |2> (∆Pz)

• Pz
- injected (|2>, |3>)

spin-exchange collisions 
|2> → |4> (∆Pz)

↓
spin exchange collisions cause 

depolarization of the sample
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M. Capiluppi internal note INDEX 05-028

Absolute detemination of the Target density for the transverse H running (2002 - 2005)

The spin-exchange cross
section formula
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• Ld diffusion length

• n average density 
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Total cross section (10-16 cm2)

√√√20.4±2.3
Third 
set

26.9±1.924.0±1.219.9±1.419.0±0.9
Second

set

22.5±2.324.5±1.420.1±1.021.8±2.3First set 
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Conclusions

o first measurement in the low temperature region;

o novel method to measure the spin – exchange collision 
cross section presented;

o good agreement with the only other existing 
experimental data;

o experimental data in agreement with  Allison’s 
calculation;


