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NICA collider

22 bunches

2.2 x 10^13 protons in each ring

1 x 10^12 protons per bunch

0.5 m   RMS bunch length ~ 3 ns

1.68 µs   

Nuclotron ring

upto  5 bunches or continuous 

upto 5 x 10^10 protons in ring

0,835 µs 

bunch length  ~ 80 ns

Lumi = N/s*ρt*l

Lumi



Reactions that can used in polarimetry
1-13 GeV/c

Type of reaction Cross-section/

Total cross-section

Analyzing power

1 pp scattering

Elastic pp

Quasi-elastic (CH2)

CNI

4 – 2 mb/~40 mb

~ 6-3 mb/~400 mb

~ 2 mb /~40 mb

(20 -7) % 

<20 %

4.5 %

2 Charge–exchange reactions

p-> n

pp-> n+X

< 1 mb /~45 mb

0,07 mb /~45 mb

up to 30%

~ 7%

3 Inclusive pion production ~ 30 µb /~40 mb up to 30%

4 Elastic proton-electron

scattering

~      /~2000 b at 10 GeV



RL

RL
yy

NN

NN
PA






Spin  1/2

Spin  1
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NICA

503 m

1.66 μs

2.2*10^13

time turn numbers

1 s 6.0*10^5

10 s 6.0*10^6

1 m 3.6*10^7

10 m 3.6*10^8

1 h 2.2*10^9

10 h 2.2*10^10

H-jet              1.2*10^12 protons/cm2     σtot (pp) ~ 40 mb,  σel (pp) ~ 10 mb
H2(D2,CH4)-cluster   10^15 protons/cm2

N_jet = 2.2*10^13 * 1.2*10^12 * 40*10^-27 ~ 1 interaction/turn
N_cluster ~ 10^3
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H.Spinka,  40 years ago



GeV/c Δσ, mb

0.1-0.2

An,

avr

Δφ, Δσ×Δφ,

mb

# turns

per event

5% # turns

per 5%

Time

4 3,08 0,195 0,8 2,464 16 1,1 +04 1,8 +05 ~ 0,3 s

6 2,56 0,136 0,8 2,048 19 2,2 +04 4,2 +05 ~ 0,7 s

8 2,29 0,107 0,8 1,832 22 3,5 +04 7,7 +05 ~ 1,3 s

10 2,10 0,088 0,8 1,68 24 5,2 +04 1,2 +06 ~ 2,1 s

12 1,84 0,077 0,8 1,472 27 6,9 +04 1,9 +06 ~ 3,1 s

0,0015-0,03

6, CNI

100, CNI

2.81

1.65

0.030

0.030

0,032

0,032

0,09

0,053

4,4 +02

7,6 +02

4,4 +05 

4,4 +05

2,0 +08

3,3 +08

~  6 m

~ 1.15 h

Polarized H-jet target



D. Albers et al.: A Precision Measurement of pp Elastic 

Scattering Cross Sections at Intermediate Energies

EDDA, COSY, 2004
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Overview of the cluster-jet target prototype for the PANDA experiment
Mass spectroscopy of hydrogen
cluster-jets and beam density
optimisation studies

ESPERANZA DIANE KÖHLER

The cluster target

Schematic representation of the 
cluster production process.
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The cluster target at the COSY beam





0,3-0,5 GeV/c
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CONCLUSION

Elastic pp scattering with detecting scattered and recoil protons 
is the best reaction for proton polarimetry in momentum interval 
from 1 to 13 GeV/c

A cluster target (protons or deuterons or Argon)  should be 
installed in NICA ring 

Thank you!








