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@ COSY - COoler Synchrotron, Julich, Germany

o Cavy 1 ANKE
Diag.Kicker Septa
I I - COSY 11 o, magn
T——USE S Septum
p, p ,d, d FastQuadrupoIes PISA Q’O/ HE=POE
with momenta up to 3.7 GeV/c |
<O HHH—==—
%\&ﬂ JESSICA
e internal experiments—- == -
with the circulating beam N
(ANKE, COSY-11, EDDA) NESS]
_ BIG
o external experiments— KARLY 8
] LE POL

withtheextractedbeam = 1 ¢ 2 ==
(BIG KARL, TOF)

Irrad Cyclotron

10m
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PIT at ANKE

Dissociator
Primary flow (H,/D,) range: 110" - 5 mbar l/s

b Secondary flow (O,) range: 110 - 0.5 mbar I/s
] / RF power: 0 - 600 W @ 13.56 MHz

Nozzle cooling system
Temperature range: 50-300 K

P~10"mbar 1900 mnm

Movable baffles

Al casting \ D
“E

1st group of 6-pole magnets
Pole-tip fields are: —
#1 1.654T AE10/14 mm \
#2 1.684 T AE16/22 mm
#3 1.625T /E28 mm

Medium Field

Transition unit (MFT) __
Frequency: 58.7 MHz (H,) T
Magnetic field: up to~2 kG

P, ~ 10° mbar e

p,~10"mbar  —f 20V

Central reference plate
stainless steel (t ~ 50 mm)

2nd group of 6-pole magnets
Pole-tip fields are:

#4 1.565T AE30 mm
#5 1.621T A30 mm
#6 1.621T AE30 mm

P, ~ 10° mbar 0

Strong Field Transition unit (SFT)
Frequency: 1425.2 -MHz (H,) i
Magnetic field: up to~ 3 kG =S ——

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

COSY beam

.5y

et |
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@ Magnetic stray field of D2

40
26 =

300 \ ﬁ

calculated field strength (G)

measured field strength (G)

permissible field strength for the device
given by the producer (G)

90
150
135

PO
PIT setup with shielded componentsat ANKE
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@ Storage cell setup

10 mm
10 mm

400 mm, 20x20 mm?

120 mm, O
230 mm, O

Extraction tube:

Feeding tube:
Beam tube:

ee
v 5
5 B
c &
= 0O
mm
o
_HC
o
mw.vb
==
=5
o
o
|
&

A. Vasilyev
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Results of the cell tests

number of stored protons * 10 °
OAnKE injection type target Sfter flattop
Injection :
cooling | (600 MeV)
0° single injection no cell 83 21 14
single injection empty cell 7 5 3
A ng~ no cell 26
electron cooling
30 stacking +
electron cooling empty_cell 2
9.0 30 stacking + cell with H gas 9 5
' electron cooling from ABS
29-Dec-06 A. Vasilyev




@ Use of the ABS jet

Measured pressuresin the target chamber, mbar

Without With
ABSjet ABSjet

4.0-10°° 3.7-108

N Al
Without 4.0-10° 3.0:107 CoSy bea
catcher 4 | Y
With e B e .

‘-

catcher

«10”

Pod B
L -

integral thickness
~15-10" cm>

[
=

ABSjet density, cm3

m

= kA B N

20 0 0 40 a0 B0 100
Z along the beam [cm]
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@ Experimental technique. Polarized molecules.
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@ CelGas project. ISTC 1861
ABS beam

1 I .

» to LSP

:  Extraction grid i

~. Cryo
panels

Correction Cell C-film  Ion optics
coils

s |

L 1 |

0 500 mm
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WASA-at-COSY Commissioning - Brief Outline

Beam Development

COSY operation with WASA

Tasks: Hydrogen pellet production
Study beam-target interaction

Compensate WASA solenod

pp — ppi

1 parallel: Test DAQ
Low-Level Debugging
Establish WASA-COSY Interfaces

CELSIUS/WASA performance

Tasks: All detector components working,
checkad. and tuned

Compare with CELSIUS/WASA

Increase Luminosity

pp —ppn’

focuses: N — vy
n—3n’— 6y
N — MO+~

(higher) COSY energies

Tasks: Test high energy detector extensions

dd — ‘Hernn

focuses: " — vy
N —nrn
n —nn-y

Deiiterium Pellet Taroet

Tasks: Operate deuterium target
Compare with CELSIUS/WASA

*He trigger and detection at C/W and high energies

29-Dec-06
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@ FenneBas >xngkocTtHass MmuweHb, PNITUA®D. TlatuynHa. Poccus

J1.M. KoyeHpa

1290

|

29-Dec-06
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@ lenneBas xmgkocTHass MmuweHb, MAA®. N'arumHa, Poccusi

g J1.M. KouyeHaa
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@ Gas systems in BNL. Leonid Kochenda

@ B TeueHue 2006 roga B gl O .
BH(CLLUA) 6binn NnpoBeaeHbl 1/ BN &
cnegytowme paboTbi: ' '* &y R

g PaspaboTaHa cuctema A\ PL—
rasoobecrneyeHns Aa8 HOBOro 8 st
TOF(time of flight) netekTopa B |
akcnepuMmeHTe STAR.

g Pa3paboTaHbl, CMOHTUPOBAHLI U !
OT/IAXXEHbl B CUCTEMbI
rasoobecneyeHns AETEKTOPOB |
HBD(hadrons blind detector) 1
TOF B akcnepuMmeHTe PHENIX.
2T0 5-9 U 6-9 CUCTEMDI
rasoobecneyeHuns, caenaHHble

HaMW B 3TOM 3KCMNEPMNMEHTE.
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%e PeynpKynsiLUMOHHbIE ra33oBble CUCTEMbI A1 Ppa3/INYHbIX
AerexkrtoposB. J1. KoyeHaa
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%-; CucremMma cBepxBbICOKOM oYnCTkn sBogopoaga (CHUPS) B MuCAP
3kcnepumMmeHTe, PS1, Switzerland

L e e |

N,

()

To Ventilation

PA
Pl A
D
PBVl ***************************** @ f i
Pushing to reserve volume
Both check S
valves are closed 1
N
TPC o< ® ‘
C B
Pumping from TPC
! | =
T T T

29-Dec-06
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Cucrema cBepxBbICOKOM OYNUCTKN Bogopoga (CHUPS) B

MuCAP sakcnepuMmeHTe, PSI1, Switzerland

~ 1

N, less than 10 ppb
O, less than 10 ppb
H,O about 30 ppb

D, < 0.06 ppm

29-Dec-06

A. Vasilyev
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@ Moisture measurements in CHUPS without TPC

0.030

0.025

0.020

0.015

6:010 \m\

0.005

Humidity, ppm

0.000 i
17.03.06 0:00 17.03.06 12:00 18.03.06 0:00 18.03.06 12:00 19.03.06 0:00 19.03.06 12:00 20.03.06 0:00

Time
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Moisture measurements in CHUPS with TPC

0.016 ‘ ‘ 312
— H20_sensor, ppm S S—
0.014 TT5, K (H20 sensor) A
—TT6, K (TPC)
1 308
0.012
-~ 306 z_
g 0.010 { g
Q 0. 304 =
©
2 5
=)
5 0.008 302 g
)
g T 300 =
L 0.006
/ 1 298
0.004 TPC
connection -+ 296
0.002 = =
e i - . - T 294
0.000 292
20.03.2006  21.03.2006 22.03.2006  23.03.2006 24.03.2006  25.03.2006 26.03.2006  27.03.2006 28.03.2006
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
Time
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@ General layout of the cryogenic column

|

~ CHUPS

MFC

29-Dec-06

E
u -
g MFC
N N R S
- ’ E—
Vacuum line o S {\. i
= Wmping i
= | propny Ry
, for purgin ,l_ L i
: y —‘
=l T Iy
- -l
B = _ ®
i L 1 Valve for nitrogen Memb
Fiouid nieocen flux correction e
q n = : pump
ACULM pumping
20
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@ Condenser
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@ Reboiler
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@ Saturated vapour pressures and separation factors

| — Alfa 0-p — Alpha D-H — p-H2 — 0-H2 —HD |

1.8 1200
N
S L/ © vapour (atomlc fractlon Y)
1.7 / g
// -+ 1000 4
« 16 \\ : 1 /// E_J 7 / f / 7 /
% ~—— "//H’sooﬁ \‘@Z & \q;/%
8 15 \\\ /’/ s & D . . -
c = /// S Q liquid (atomic fraction x)
o / a (-
S 14 —~_/ S 600 3 Temperature = const
= = AT~ o) P . —
g / S S At dynamic equilibrium
g 7 —— ==— the content of low-boiling
-~ = 9 component is a-times higher
1.2 ~ © liquid
P e— © in liquid.
—— L2002 Separation factors:
1.1
| — n P
a —  Sat.Para
1 Q o-p P
1.06
B Sat.Ortho
1.05 :
104 == Pt
EE===S Ay, =—2
1.03 ‘ —— - P
1.02 — — Sat.HD
1.01
20 22 24 26 28 30 32
T, K
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@ Separation ratio (SR)

i)
)}
0]
| -
c
I
)
@
| -
©
Q.
1)
(0p]
O ) ) ) ) l
1 2 3 4 5
Pressure, bar
SR =a " - Fenske equation for total reflux mode _ X Bottom /(1- X Bottam )
(N — the number of theoretical plates) R X 1- X
HETP=Packing height / N Top Top
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@ Expected HD concentration profile

160 ‘
140 B
144 \ 44 \\\ == F A = AT ] Feeding point
120 SN
£ 100 N
(S ."\ (
53 80 \ \\\
< SR Pure protium | A ) )
I 60 withdrawal Purging point
40 | M
20 [ SRR R I A R e R 1 | i e L--J-4-F | R S N R N R SR [V 5 1 Ry vy R R j\..\\n. e .7!.
i\ /
0 i ™ L T Ty | ] L T —~rm

1E-7 1E-6 1E-5 1E-4 1E-3 0.01 01 1 10 100
HD fraction, ppm

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)

29-Dec-06 A. Vasilyev 25



+ N3roroBneHmne aHaiam3 M oYNCcTtka rasos B NMNAD, JIKCT

&3

b.M.be3bIMSAHHbIX
Ouuctka CO2 notpedbuTtensam (M3)
MoTpebutens =
T e AHB. [Bp|MapT| anp. | Man-uioHb |  MONb-oKTA0pb  |HOAG6pPL| 2006
J1ab. PEenATUBACTKON |\ e B.M. 0
AOepHoOn pusnkm
Fpynna pepux | oo cesBA. | 05 |05 1
pacnagos
Mpynna "ATNAC" KpuBiny A.T. 0
OTASN MICOHHBIX | 08 B.C. 4| 2 2 2 10
Kamep
'pynna petektopos B- Bouu B.B. 0
PU3NKN
Bcero: 05 |{05] 4 2 2 2 0 11
U3rotoBneHue rasoBbix cmecen (Ar+CO2+CF4)(M3)
MoTpebutens =
oiDasiocni PYKOBOA/TOMD sHB. |doBp|MapT| anp. | man-utoHb NIONb-okTA6pb  |HOAGpL| 2006
J1ab. PenATUBUCTKOA |~ o8 B.M. 0
A0epHON PU3nNKn
Fpynna peaknx Fopaees B.A. 2 2 1 5
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HOU3NKN
Cymayes B.B. 2 2
Bcero: 8 14| 2 5 10 4 4 47
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