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HER

Motivation for aging
study :

? Recirculating gas-system
with CF, -gas mixture for

the OTR
? Need to test purifiers
? Monitoring of pollutants
? Longterm-behaviour of

Honeycomb Drift Tubes for
. the OTR

J

Simulation of
the OTR and its
gas-system
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Honeycomb Drif t Tube
(HDC)
of the OTR

? Pocalon, 75 nm
Coated with
Cu & Au

/7

Pocalon Foll

Endpiece

? Signal wires,
G10-strips Au/W, 25mn

Single Layer Double Layer
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HERA

Counting Gas for

the OTR

-
? Interaction rate:

40MHz
needs

? Gas mixture:
Ar.CF,.CO, (65:30:5)
due to
? Drift velocity:
140 mm / ns (4-6kV/cm)
? Price of CF,;

~50 € / kg
? Gas volume of OTR:

~22m°

.
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HER

The Purifiers B

? Recirculating gas-system:

o Air (leaks)

* Plasma chemistry
products ?
(Processes In
avalanche,material
outgassing,crack
products)

ACCUMULATION !
Needs purification.

for the OTR

6 R3-11G Catalyst:

Removal of oxygen
46% Cu (highly dispersive)
2Cu + 0, B2cuo

Regenerative ;

(and other pollutants?)
“Inverse sieve”

Klaus Dehmelt et al.

Wed, Oct 03, 01



International Workshop on HER

Aging Phenomena in Gaseous Detectors
October 2-5, 2001 at DESY in Hamburg

Experiment al Setup for
Ading T est

* Honeycomb
16 drift tubes, each of 40cm length

Cu-anode, running at 20kV
Beam spot size ~ 12cm diameter

o Customized
Operation in ‘open-loop ’ & ‘closed loop
Regulated chamber pressure (no bubbler)

Monitoring main & trace gas components
Removal of oxygen & water

o Electronic
FADC, ADC, Currentmeter

Klaus Dehmelt et al.

Wed, Oct 03, 01



International Workshop on

Aging Phenomena in Gaseous Detectors
October 2-5, 2001 at DESY in Hamburg

HDC-test-modules:
2 X 16 channels,
two coated pocalon foils

\frontend-electronics

Equipment

Test Modules & DAQ

—

Gas outlet

HERA

L

HDC
> HV HV Current-| ] |y
meter A339
) 2
I—gES
Temp.
//4
Gate | Tygger Press.
. B | _____ fveto
— Ql
Discrim. | | n Q
al (2|9
DL504 5 o=
= DL600
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Equipment - Gas Supply

“1pID — Exhaust

X

-flow T _

Buffer Buffer
2-valve
Chamber S Pump Vel
re U Iated (underpr.) (overpr.)
]
W | 3/2-valve
200 201

I3

gas system,
chamber o o
covered TR —

Honeycomb

with (rnber =
Mylar-foll ELX

Safety Valve

= X

i > Gas-Analysis (Gas-Chromatograph)
Exhaust

™

Pressure
Transmitter

Purification
System

Ar—CF4—C02
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Gas Monitoring

o Gas Chromatograph HP5890,
Mass spectrometer +
Electron Capture Detector
with individual chromatography columns

Quality of Counter gas
Pollutants (if any)

¢ Commercial oxygen meter

* Commercial dewpoint sensor
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Ading T est Procedures

? Examination of module functionality

? Irradiation of half circle area (gy 12cm)

? Readout of 3 wires (PH-spectra)
? Current monitoring
? Monitoring of T, p
? Monitoring of gas quality
? HERA-B OTR gas-conditions:
* Recirculation

o Gas purification
° Freshgas ~2%/h

Pulse-
height

Monitoring of
PH-spectra

HER

=15000 x

Pulseheight
Histogram

Find Maxim.
Window

Center of
Gravity (CoG)

Development
in Time (DIiT)

Pulseheight
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HERA

Aging test:. Gas Gain

Development |
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Relative
raw gas gain
development

and current
for all periods

@ 1.) No Purification,
open loop
! 2.) Molsieve,
closed loop
3.) Molsieve + R3,
closed loop
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Aging test:. Gas Gain

Development |l

1,4 | T I T T T I T T T I T T T T T T T

1,3 :_ ..... ............. .............. ............. ............ E

Rel. Gas Gain

0,6 —
Jul/23/1999 Jul/25/1999 Jul/27/1999 Jul/29/1999 Jul/31/1999
Date

Run without purification:

Correlation of HDC
and SWPC

Rel. Gas Gain

1,1 T T T

0,9
0,8
0,7

0,6 1 1 1

Al

ug/3 Aug/4 Aug/5 Aug/6 Aug/7 Aug/8
Date

Not saturated molsieve
changes
gas-composition
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HER

Aging test:
very high irradiation

Irradiation performed with

~1mA/cm
? closed loop without
purification

1,3
1,2
1,1

Rel. g ‘

09 E

0.8
0,7
0,6

1.4

g

Module201-Wir eO7
Corr ected to amb. pessue & temp.
T T T ! T ! T !

High
irr.

Low
irr.

48 96 144 192 240 288 336 384

Timein hrs

» Observation of
dark pulses (kHz)
* Observation of
pollutants:
CH,CI,
C,H.F,Si
o Disappeared
when switching
to open loop
¢ Disappeared
with purification
(closed loop)
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HER

Aging test:. Gas Gain

Development Il

0.0

0.5

|dQ/dIl in C/cm

1.0
I

1.5
I

2.0

1.0 -

Corrected to p

& T

G=G'x((1/P)xP)""

X(TJT)™

Rel. Gas Gain

. Molsieve Molsieve+R§| |R3 reg.| |Leak|
0.7 5
0 500 1000 1500 2000 2500 3000
Time in hrs

?~2.3C/cm
Accumulated

? ~0.2nmA/cm

? Different periods
of operation:
* wW/0
purification
* Molsieve
» R3-11
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The open module B

¢ Gas outlet colored
* G10-strip shows spark
traces

il \
| \

o |rradiation area visible
* No wire was ruptured
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Summary and conclusion

? Total accumulated charge ~2.3 C / cm within ~ 3000 hours within
closed loop and purification

? Equivalent to more than three years of nominal HERA-B
conditions in the hottest region

? No significant losses in gain observed

? Deviations in gain explainable due to ambient conditions

REMARK: after continuing of irradiation
chamber became unusable. Reason ??
Under investigation.
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Equipment
Gas Chromatograph

Basic idea: a) b) c) d)
separation of

gas components -
_ I g

tgr  time

1 JUp JO uondalp

Hels
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Equipment
Gas Chromatograph
Detectors

__ AICF,/CO,

Mass spectrometer: H,0
Quadrupole J
mass filter
|dentification of
components Library spectrum
of CF,
co, Electron Capture Detector (ECD):

b in detector volume Y I

\ CF, H,0 Unknown species
’// electronegative speciesY IK const
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