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Timeline for Design Development

Started about 2 years ago. Richardson Electronics (REL) made
Glass Chambers (Inspired by V. Falaleev Design). Some
detection was observed, but decided to change to ceramic
because of the high tolerance requirements.

Ceramic design changed from round edges to edges square and
flat for signal collector & guard ring.

Multiple chambers produced, and gas refilling tested. Found
occasional shorts on due to metal filings inside the
chamber...tooling redesign.

Now we believe that we have final design (testing by producing
several chambers....already under construction). If successful
then mass production will start at the rate of 10 chambers/week.



Small lonization Chamber (SIC)




Basic Description of Design

‘ SIC — Bottom View
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Basic Chamber Design




New machining to avoid rough edges and trapping of
filings between Guard Ring and Signal Collector

Filing trapped causing short Magnified by 150
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List of some of thetests & setups made

e @RPCF: Check Chamber quality ...
plateau, and knee of 10onization response.

« @RPCF & BOOSTER: Determine
operation modes, voltage, gas or no gas...

e @BOOSTER: Radiation hardness
e @BOOSTER & ATF: Saturation

e @PAB: Helium leak checks

— ... pending response to neutron (need it for
MiniBoone)

— ... much more but not enough time ©



Radiation Physics Calibration Facility

(RPCF,FNAL)

*Two new Cs!3/ sources:
*Max:1600 Rad/Hr
*The old source was
400 Rad/Hr

el nel

-

a
m
By |

- |



Setup to test chambers at the
RPCF- pre-calibration for all SICs

.A K el thl y el ectrometer was use Schematic Diagram of Semi—automatic LABview DAQ) as used in the S1C tests at the Radiation Calibration test facility.
during the RPCF tests: Y pomersupply

-Sensitivity 2nC SIC chamber Reithly 6514 Programmable

/ Electrometer
. - electr ighal
Resolution of 0.1 pC O~ "= e LA
“a

*Bias current of < 3fA \

Cs-137 sonlce
oOutput of electrometer goes tO @ Ewesutetteat 21sanis 24 R

. . Sontce e ul.'lulll1plc encapsolaled, 5o the Computet for DAQ
computer running LabView toa  jussesomesuom OB o et
dma fi | e' e 2:1::;?::: ::T:;vicw DAQ
. Data stoted on evenl—by—event basis into file

*Procedure amost automatic -
Good for summer students that Coorisd LBvion DAQ
will check al chambers © Uset i nputimedify following patamelets:

Filenaioe, Usethame, Scanning regich [Yollage ange),
Voltage step size, Chatge integtation time, Nombet of integtations.



Design studies. Round Edges distorts signals
such that we get a slope in plateau
=>» Flat surface between signal and guard ring
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What Changed?
Design 1 vs. Design 2

The electrode edge ... Curved (field lines get curved as voltage
increases) == Fat

Effected slope of plateau ... reduced by ~ 70 %
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Summary of RPCF Results:

» Good reproducibility
« Can measure both small and large currents.

«Keaithley Electrometers and Powers Supplies allows
to do good measurements of knee of plateau need to
test gas quality of chambers... no degradation see so
far.

o ABview DAQ — user enter customized
measurement parameters — automated DAQ

*Slopes good — but not quite flat... we believe we
understand it.



Testsat ATF (BNL) low energy electron
beam No saturation below 8* 1079/ p/cm™2
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Test Setup @ Booster




Booster (FNAL) Halo

High intensity ~ 1€9 proton source
1.5 pys per spill ... halo see 1/100 of total beam

ONLINE OFFLINE

GxPB 1: Lumberjack Plot B:TORRDF
Fri 25-MAY-2881 18:13:05 = 0.9 |
EEI!EFDFA._ Lo 12,5 ! *
i
N et ]
Thetr w0 = 0.7+
o
iR I 0.6
.5
0.4
-
.5
-
0.2
-
- - - L 3 .
.1
¥ - T T TR Y PO T LY S W Bl b8 e |
50 100 150 200 250 300 350 400 450 500

HY ()



Booster (FNAL)

Hormmuailised Signal

Dezign 2, Proton Beam (1.9211) at Boostar (FNAL) Design 2, Proton Beam {1.8e11) in Boostar (FNAL)
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— Intensity Scan

Booster (FNAL)

GxPB 1: HUKI lon chamber test
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Saturate above ell in SIC-mode, but no
saturation 1n SEM-mode.

 When making plateaus. gain observed at
200 V in the beam center, but not seen at 350
V inthe“halo” like in the RPCF tests

e Convinced that the SWIC e ectronics can be
used for both low and high currents just
change capacitors

e Sofar nosigns of radiation damage ... or
helium leakage

e Todo... add vertical movement to get proper
alignment.



Secondary Emission Monitor—
SIC chamber in vacuum

«Getter - Place a strip of barium under the collector and
activate it at about 1000 degree C.

lon Bombardment - Apply a voltage across the electrodes
while pumping for reducing atmosphere of H..

—Richardson used this process on vacuum tubes to 108
torr




Permeation Test—test run for 3-4
days ... Heliumisnot leaking....

e Theion chamber was then
put in side of asmall vacuum
chamber and tested using a
Dupont Mass Spectrometer
leak detector the total leak
rate was found to less than
2X101°STD CCP/S.

* Then the temperature was
raised slowly to 100 degree
C.

e Max leak rate < 40X10 10
STD CCP/IS







