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CESAF

The Continuous Electron Beam Accelerator Facility

Hall A Prototype VDC Gas Gain Measurements

January 10, 1995

H. Fenker and J. Segal

This report documents results obtained when we measured the gas gain of the Hall A
Prototype Vertical Drift Chamber (VDC). The purpose of the measurement was to
determine the gain to within about 50% in order to facilitate estimates of the aging rate of
the chamber at the required operating voltage. The operating voltage (cathode voltage)
required for efficient (or precise) chamber behavior varies with the electronic threshold.
Typically the latter is set as low as practical but above the point at which the electronics
oscillates. Then the cathode voltage is raised until efficient operation is achieved. If the
required cathode voltage is then too high for stable or long term operation of the detector,
one must improve the electronic environment (grounding, shielding, etc.) or instail
improved electronics (a preamplifier, for example).

The gain measurement technique we used was to observe the total charge produced in an
avalanche which was initiated by an X-ray from an *Fe source. In the 75/25 Ar/CO, gas
used, the number of ion pairs created by such a 5900 eV X-ray is

Gas Ionization Fraction Ion Pairs
Potential
Argon 26eV < 0.75 170
CO, 33eV 0.25 45
Total 215.

Thus, if we observed 21,500 electrons we would say the gas gain was 100.

In order to actually observe the charge signal it is necessary to use a low-noise amplifier at
the output of the wire chamber. We used a EG&G 142PC preamplifier which is specified
to charge sense with a gain of 6.5 V/pC. To check this we constructed the circuit shown in
Fig. 1 and measured the preamplifier gain to be 4.8 V/pC. This measurement and the
manufacturer’s specification agree within our tolerance. At this point we verified certain
features of the preamplifier and test circuit as:

esshort rise time (~ 30 ns);

«amplifier output linear with attenuator input up to almost 6V at the output;
soutput peak voltage insensitive to pulser output width or risetime (<100 ns)
soutput returns-to-baseline in about 75 ys, as specified.

The chamber gain can now be measured in a straightforward manner. The signal from one
anode wire was coupled directly (via about 10cm of RG59) to the preamplifier input. With
an *’Fe source illuminating the chamber two bright bands were clearly observed on the
oscilloscope. The higher one corresponds to the X-ray peak (5.9 keV), while the lower
one is the Argon (photoluminescence) escape peak at about (5.9 - 3.2 =2.7) keV. Fig. 2 is
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Figure 1. The Circuit Used to Measure the Gain of the 142PC Preamplifier.

a photograph of the QVT spectrum (taken in “V’ mode) from the observation made with
= V.
cathode
Figs. 3a - 3f are ‘scope photographs made at the indicated cathode voltages. The middles
of the X-ray bands were estimated by eye on these images and the adjustable cursor placed

there to facilitate measuring the average peak voltage. The positions thus determined are
indicated on the photographs. The measurements are presented in Table 2 and Fig. 4.

Cathode V,_,, Q... Gas

HV, (mV) (f Gain
2900 386 80 2.5E+3
3000 - 630 131 41E+3
3100 1020 212 6.6E+3
3200 1660 345 10.8E+3
3250 2110 439 13.7E+3
3300 2880 600 18.8E+3

Table 2. Results of the Output Pulse Observations and
Conversion into Wire Chamber Gas Gain for 75/25 Ar/CO,,.



Figure 2. Peak-Voltage Spectrum Obtained with a QVT for
Fe* Drift Chamber Pulses with 3000 V on the Cathodes.
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STRANDED TINNED COPPER WIRE
TABLE OF DATA

AWa Nom. 0.0. Approx. Clrcular WL Lbs/ Ohms Per AWG Nom. 0.0. Agprox. Circular WA, Lbs/ Ohms Per
Sy Standing ofStrand 00. MILAea 1000 K. 1,000 Ft.* 8zs Stranding ofStrand 0.D. MILArea 1000 A 1,000 F..*
36 7/44 002 .008 28.00 .085 371.0 10 37126 01589 | .115 93536 | 28.31 | 1.11
kL] 7/42 0025 {.0075 43.75 132 237.0 10 49/27 0142 | .116 9878.4 | 29.89 | 1.00
32 7/40 .0031 |.008 67.27 .203 164.0 10 | 105/30 0100 | .16 } 10,5300 | 31.76 .98
32 19/44 002 .009 76.00 230 136.4 8 49/25 0179 | 147 | 156998 | 4753 .67
30 7/38 .004 012 112.00 339 103.2 8 | 133/29 0113 | .147 | 16,884.1 51.42 61
30 19/42 0025 |.012 118.75 .359 87.3 8 | 655/36 .0050 | .147 | 16,625.0 | 49.58 .62
28 7/38 005 015 141.75 529 64.9 6 | 133/27 0142 | 184 | 26,8128 | 81.14 47
28 19/40 .0031 |.016 182.59 .553 56.7 6 { 250/30 0100 | .184 ] 250000 | 78.35 .40
27 7/35 0056 §.018 219.52 .664 51.47 6 | 1050/36 0050 |.184 | 26,2500 | 79.47 .386
26 7/34 0083 |.019 277.83 .841 37.3 4 | 133/25 0179 | .232 | 42,613.0 | 129.01 243
26 10/38 0050 | .021 250.00 757 41.48 4 | 260/ 0143 | .232 | 52,2144 | 158.02 .20
28 19/38 0040 | .020 304.00 920 34.43 4 | 1666/38 0050 | .232 | 41,650.0 | 126.10 .25
24 7/32 .008 024 448.00 | 1.356 23.3 2 | 133/23 0226 | .292 | 67,938.4 | 205.62 152
24 10/34 0063 | .023 396.90 | 1.201 26.09 2 | 259/28 0159 | .292 | 65,4752 | 188.14 .16
24 19/38 0050 |.024 475.00 | 1.430 21,08 2 | 685/30 0100 | .292 | 66,500.0 | 201.16 157
24 41/40 0031 | .023 384.40 | 1.160 25.59 2 | 2646/38 .0050 | .292 | 66,150.0 | 200.28 157
22 7/30 .0100 | .030 700.00 | 2.120 14.74 1 133/22 0253 | .328 | 85,133.3 | 257.60 121
22 19/34 0083 |.031 75411 | 2.28 13.73 1 269/25 .0179 | .328 | 82,883.6 | 251.20 125
22 26/38 0050 |.030 85000 | 1.97 15.94 1 817/30 .0100 | .328 | 81,700.0 | 247.10 27
20 10/30 0100 ].035 |1000.00 | 3.025 | 1032 1| 2109/34 .0083 |.328 | 83,706.2 | 263.20 124
20 19/32 0080 |.037 {1216.00 | 3.68 8.63 10 | 133/21 .0285 | .368 | 108,035.9 | 327.05 .096
20 26/34 0083 (.036 |1031.94 | 3.12 10.05 1/0 | 259/24 .0201 | .368 | 104,636.0 | 316.76 .099
20 41/38 0050 |.036 |1025.00 [ 3.10 10.02 1/0 | 1045/30 .0100 | .368 | 104,500.0 | 316.11 .099
18 7/28 0159 |.048 | 1769.60 | 5.36 5.86 1/0 | 2660/34 .0063 | .368 | 105,575.4 | 310.47 .098
18 16/30 0100 |.047 |1600.00 | 4.84 6.48 1/0 | 4214/38 .0050 | .368 | 105,350.0 | 318.96 .098
18 19/30 0100 |.049 |1900.00 | 5.75 5.46 2/0 | 133/20 .0320 | 414 | 136,182.0 | 412.17 077
18 41/34 0063 |.047 )1627.29 | 4.92 6.37 2/0 | 259/23 .0226 | 414 | 132,267.2 | 400.41 077
18 85/36 0050 |.047 |[1625.00 | 491 6.39 2/0 | 1330/30 0100 | .414 | 133,000.0 { 402.33 077
16 7/24 0201 [.060 {2828.00 | 8.56 3.67 2/0 | 3325/34 .0063 | .414 | 131,969.2 | 399.33 077
16 19/29 0113 1.058 |2428.30 | 7.35 4.27 2/0 | 5292/36 .0050 | .414 | 132,300.0 | 400.55 077
16 26/30 0100 |.059 |2600.00 | 7.87 4.00 3/0 | 259/22 .0253 | .464 | 163,195.9 | 501.7 062
16 85/34 0063 |.059 257085 | 7.81 4.02 3/0 | 427124 .0201 | .464 | 172,508.0 | 522.2 .059
16 | 105/36 0050 [.059 |[2625.00 | 7.95 3.99 3/0 | 1661/30 0100 | .464 | 166,100.0 | 502.45 062
14 7122 0253 {.073 | 4480.0 13.56 2.31 3/0 | 4256/34 .0083 | .464 | 168,920.6 | 511.15 .061
14 19/27 0142 |.073 | 3830.4 11.49 2.70 3/0 | 6713/38 .0050 | .464 { 167,825.0 | 508.11 .061
14 41/30 .0100 |.073 |4100.0 12.40 2.53 40 | 259/21 .0285 | .522 | 210,385.7 | 638.88 049
14 | 105/34 0083 |.073 ] 4167.5 12.61 2.49 4/0 | 427123 .0226 | .522 | 218,111.6 | 660.01 047
12 7/20 .0320 {.09 |7168.0 21.69 1.45 4/0 | 2104/30 .0100 | .522 | 210,400.0 | 636.45 049
12 19/25 0179 |.083 {6087.6 18.43 1.70 4/0 | 5320/34 .00683 | .522 | 211,150.8 | 638.89 049
12 85/30 0100 |.095 |6500.0 19.66 1.75 4/0 | 8512/38 .0050 | .522 | 212,800.0 | 644.27 .049
12 | 165/30 0083 [.035 |6548.9 19.82 1.58

*Resistance in Ohms per 1000 ft. at 68°F (20 C)
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APPLIED LASER SYSTEMS

Visible Laser Module (VLM™);
User Safety Precautions and Instructions
SAFETY PRECAUTIONS:

1. This product is classified as a Class II laser according to CDRH

standards.

2. Since a laser beam can be damaging to the eyes, DO NOT look
into the laser aperture when the laser is in operation. The emis-
sion indicator shows when laser is on.

. Be aware that laser light can also be dangerous when reflected off
a misror-like surface.

. For further safety information regarding lasers, refer to ANSI-
21361 STANDARD FOR THE SAFE USE OF LASERS, available
from the Laser Institute of America, Tel (407) 380-1553.

w

'S

5. CAUTION - Use of controls or adjustments or performance of pro-
cedures other than those specified herein may result in hazardous
Iaser light exposure.

(EEEs

)

T

CAYTIOH

ER LIGHT-DO MOT

- TARE INTO BEAM

PEAX POWER | MW

teomtinued on other nde|

I'd

UsER INSTRUCTIONS,

t. Electrcal connection to the VLM™ is mada through the red Jead os the
wutside of the module {+} and the black lead or the end of the modute 1)
Fir safety reasons DO NOT pecmanently attach unit using sliigator clips
The VLM has reverse polarity protection.

2. A voliage source of § to J0 VDC must be used. An adapter socket io
supply power o the VIM™ is available. Contact yous dealer foc datails,

3.CAUTION: The VLM™ contains a device sensitiva to static and large
fransient spikes. If these spikes exceed 35V, the VLM™ may be damaged.

4. DO NOT attempt to solder wire 1o the body or back of the VLM™. This
will void the warranty and possibly damage the device.

5. POWER SUPPLIES: The VLM™ may be powered by sither battery or

ected between the power supply and the VLM™ to filter out any transients.
While recommended operating voltages for the VLM™ are between

5 VDC & 10 VDC, the VLM™ runs cooler and more efficiently at lowes
voltages.

6. SWITCHES: Any switch used in conjunction with a battery zust have a
low enough resistance to assure st least 5 VDC measured at the VLM™ }
the battery is small, a momentagy switch Is best; however, with s 9V
battery a rocker or slide switch could be used.

7. Your VLMT™ carries Applied Laser Systems’ two-year Limited waranty.
You must fill out and return the Product Reglstration Card enclosed, The
VLM™ contains no external controls, housing access or user serviceable
tiems. 3fa failure occrs, DO NOT try to open or atherwise enter Lhe
VLM™; doing 50 will void the warranty. Simply call Applied Laser
Systems at (503) 474-6560 and ask for a Return Authorization Number.
Packaga the VLM™ and return it along with your Retum Authorization
Number to:

APPLIED LASER SYSTEMS
ATTN: Customer Service
2560 NW Vine Strest
! Grants Pass, OR 97526 USA
Tei: (503) 474-6560
FAX: (503) 476-105

ool fiain 2

ST B2z 775

| SYS, VLMRA=1RL

of usable current. The power generaiad is affectsd by

m-mmmweﬂwu
and lempecstng.

B oruamely coreht when soldering lneds Use ory 8

" series 10 Groduce more vollage and in paratiel o
PrOduUCS oS Cuttent.

0.55v
b e
Test conditions. Fult sunlighi 81 noon on a Clear day at
B°C{78°F)

LT

276-124
Assombied in USA.

wian
Custom P In USA lor Racko Shack
A Owigion of Tandy Corp... Fort Worth, TX 76102
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