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COSY - COoler Synchrotron, Jülich, Germany

• internal experiments –
with the circulating beam 
(ANKE, COSY-11, EDDA)

• external experiments –
with the extracted beam
(BIG KARL, TOF)

with momenta up to 3.7 GeV/c
p, ,pr d, d

r
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PIT at ANKE

PII ~ 10  mbar-6

PI ~ 10  mbar-4

PIII ~ 10  mbar-7

PI V ~ 10  mbar-8

1st group of 6-pole magnets
Pole-tip fields are:
#1   1.654 T   10/14 mm
#2   1.684 T   
#3   1.625 T   

∅ 
∅ 
∅ 

16/22 mm
 mm28

2nd group of 6-pole magnets
Pole-tip fields are:
#4   1.565 T   
#5   1.621 T   
#6   1.621 T   

∅ 
∅ 
∅ 

30 mm
30 mm
30 mm

Nozzle cooling system
Temperature range: 50-300 K

Dissociator
Primary flow (H /D ) range: 1 10  - 5 mbar l/s
Second

2 2 × -3

ary flow (O ) range: 1 10  - 0.5 mbar l/s
RF power: 0 - 600 W @ 13.56 MHz

2 × -3

Medium Field 
Transition unit (MFT)
Frequency: 58.7 MHz (H )
Magnetic field: up to ~ 2 kG

2

Strong Field Transition unit (SFT)
Frequency: 1425.2  MHz (H )
Magnetic field: up to ~ 3 kG

2

Weak Field Transition unit (WFT)
Frequency: 14  MHz (H )
Magnetic field: up to ~ 3 kG

2

Movable baffles
Al casting

Central reference plate
stainless steel (t ~ 50 mm)
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Magnetic stray field of D2

PIT setup with shielded components at ANKE
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Storage cell setup

COSY
beam

XY-table Frame with storage 
cell and aperture

Target 
chamber

Feeding tube:          l = 120 mm, Ø = 10 mm
Extraction tube: l = 230 mm, Ø = 10 mm
Beam tube :             l = 400 mm, 20x20 mm2

400mm400mm
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Results of the cell tests

single injection 357empty cell

26no cell80 stacking + 
electron cooling

flattop
(600 MeV)

after 
coolinginjection

cell with H gas 
from ABS

empty cell

no cell

target

9.2º

0º

ΘANKE

6930 stacking + 
electron cooling

83

number of stored protons * 10 9

2030 stacking + 
electron cooling

1421single injection 

injection type
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Use of the ABS jet

3.7·10-84.0·10-9With 
catcher

3.0·10-74.0·10-9Without 
catcher

With
ABS jet

Without
ABS jet

~13cm~13cm

Measured pressures in the target chamber, mbar

A
B

S-
je

t d
en
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, c
m

-3

integral thickness
~ 1.5 . 1011 cm-2

Cosy beam
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Experimental technique. Polarized molecules.

LSP

ABS

CELGAS
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CelGas project. ISTC 1861
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WASA experiment
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Our responsibility
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Гелиевая жидкостная мишень, PNПИЯФ, Гатчина, Россия

Л.М. Коченда
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Гелиевая жидкостная мишень, ПИЯФ, Гатчина, Россия

q Л.М. Коченда
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Gas systems in BNL. Leonid Kochenda

Ø В течение 2006 года в
БНЛ(США) были проведены
следующие работы:

q Разработана система
газообеспечения для нового
TOF(time of flight) детектора в
эксперименте STAR.

q Разработаны, смонтированы и
отлажены две системы
газообеспечения детекторов
HBD(hadrons blind detector)  и
TOF  в эксперименте PHENIX. 
Это 5-я и 6-я системы
газообеспечения, сделанные
нами в этом эксперименте.
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Рециркуляционные газовые системы для различных
детекторов. Л. Коченда
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Система сверхвысокой очистки водорода (CHUPS) в MuCAP
эксперименте, PSI, Switzerland
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Система сверхвысокой очистки водорода (CHUPS) в
MuCAP эксперименте, PSI, Switzerland

N2 less than 10 ppb
O2 less than 10 ppb
H2O about      30 ppb

D2 < 0.06 ppm
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Moisture measurements in CHUPS without TPC
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Moisture measurements in CHUPS with TPC
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General layout of the cryogenic column
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Condenser
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Reboiler
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Saturated vapour pressures and separation factors
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Separation ratio (SR)
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Expected HD concentration profile
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Feed flow rate = 1 L/min; Pressure = 1.5 bar; Purging flow rate = 0.015 L/min; HETP = 2.2 cm
Initial HD concentration = 6 ppm (deuterium atomic fraction = 3 ppm)

Feeding point

Purging point
Pure protium
withdrawal



A. Vasilyev29-Dec-06 26

Изготовление анализ и очистка газов в ПИЯФ, ЛКСТ
Б.М.Безымянных

Руководитель

Крившич А.Г. 0
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Publications

q Precision Measurement of Singlet Muon Capture Rate on the Proton at PSI. F. Mulhausen, 
V.A. Andreev, B. Bezymjannykh, A.A. Fetisov, V.A. Ganzha, P. Kravtsov, A.G. Krivshich, E.M. 
Maev, O.E. Maev, G.E. Petrov, S. Sadetsky, G.N. Shapkin, G.G. Semenchuk, M. Soroka, V. 
Trofimov, A. Vasilyev, A.A. Vorobyov, M. Vznuzdaev et al. Nuclear Physics B 15 (2006) 361-
364.

q Experimental Results of Hydrogen Distillation at the Deuterium Removal Unit of the MuCAP
Experiment. I. Alekseev, Ev. Arkhipov, S. Bondarenko, O. Fedorchenko, V. Ganzha, 
P. Kravtsov, V. Trofimov, A. Vasilyev, T. Vasyanina, M.Vznuzdaev. Препринт ПИЯФ № 2702, 
Gatchina 2006.

q Molecular polarization with ABS. M. Mikirtychians, N. Chernov, L. Kochenda, P. Kravtsov, V. 
Trofimov, A. Vasilyev et al. SPIN IN HADRON PHYSICS. International workshop, Tbilisi,
September 2006. 

q Polarized Internal Target (PIT) for ANKE. SPIN IN HADRON PHYSICS. R. Engels., K. Grigoryev, 
P. Kravtsov, M. Mikirtychians, A. Vasilyev et al. International workshop, Tbilisi, September 
2006. 

q The polarized internal gas target of ANKE at COSY. R. Engels, K. Grigoryev, P. Kravtsov, M. 
Mikirtychians, A. Vasilyev et al.  International workshop Polarized Sources and Targets 
November 14-17, 2005, Tokyo, Japan.

q The Polarized Internal Target at ANKE:First Results. K. Grigoryev, P. Kravtsov, M. 
Mikirtychians, A. Vasilyev et al. SPIN 2006, 17th International Spin Physics Symposium. 
Kioto, Japan.


