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VDC Gas Gain for
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* CERTIFICATE OF ANALYSIS *
P e e e e e de e e e e e ke ok e ok e e e e e e S
APCI - HAMPTON CUSTOMER ACCOUNT : 813
411 ROTARY STREET CUSTOMER ORDER NO :
HAMPTON VA 23670 ORDER NO : 813-061163
ORDER DETAIL SEQ : 2
REMARKS : GAS MIXTURE(S) LISTED BELOW ARE TRACEABLE TO NIST CLASS S
WEIGHTS AND/OR NIST GAS MIXTURE STANDARD REFERENCE MATERIALS
(SRM’s) - REFERENCE APCI SGD FIELD DIRECTIVE BOOK I PART A-3.
---------------------------------------------------------- ----------------------------i;-.----------------------------.---n
CERTIFIED GAS MIXTURE: ETHANE IN ARGON
ANALYSIS BAR COMPONENT CONCENTRATION ANALYTICAL UNIT OF
BATCH_NO DATE CODE_ CYLINDER NO REQUESTED REQUESTED RESULT MEASURE
59735 12/05/94 BAL798 $G0298068 ETHANE 38 37.6 MOLAR %
ARGON Batance
BAK114 SG268528 ETHANE 38 37.6 MOLAR %
ARGON Balance
DHT531 SG288492 ETHANE 38 37.7 MCLAR %
ARGON Balance

DBC526 $G49028 ETHANE 38 37.5 MOLAR %

ARGON Balance
DHT535 $G70082 ETHANE 38 37.7 MOLAR %
ARGON Balance
BAM478 SGX1502 ETHANE 38 37.6 MOLAR %
ARGON Balance
@WMWWC ‘””’///575
CERTIFICATION

THIS ANALYSIS HAS BEEN PERFORMED UTILIZING APPROVED
ANALYTICAL METHOD(S) AND IS CORRECT TO WITHIN THE
ANALYTICAL(ngURACIES OF THIS (THESE) METHOD(S).

0 AUTHOR \}éo SIGNATURE
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Peak EG&G 142PC Amp Output in mV

VDC Gas Gain for Response to Fe55
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6000

5000

4000

3000

2000 ; [

1000 §

0

28 29 3 T 31 32 33 34 35 36
Cathode Voltage (-kV)

o Gas Galn (234 lon pairs) 274 6746#5 Jeneva." QA n the

VDC Gas Gain for « s
Argon(62%)/Ethane(38%)
10°
Y
2. 3
&. ‘ Py
~ ¢
4
q
10°
28 3 3.2 34 3.6 3.8 4

Cathode Voltage (-kV)




°J40108UU00 07 patjdde abrajop

11 ____7FFP______

aTnpow andano pue JOce /e AouneT

70

3ndut S/Z0% AW 2@ 8beajop




JCTS AND CHEMICALS, INC. DATE: 12/05/9%
0K 351 TIME: 14:04
P | PAGE: 1

(AMAQUA, PA 18252

TELEPHONE (717) 467-2981
FAX (717) 467-4297
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* CERTIFICATE OF ANALYSIS *
s dede Jo oo do e deJo e o de Jedede e de e dede e dede dede K ke
APCI - HAMPTON CUSTOMER ACCOUNT : 813
411 ROTARY STREET CUSTOMER ORDER NO :
HAMPTON VA 23670 ORDER NO : 813-061163
ORDER DETAIL SE@ : 2
REMARKS : GAS MIXTURE(S) LISTED BELOW ARE TRACEABLE TO NIST CLASS S
WEIGHTS AND/OR NIST GAS MIXTURE STANDARP REFERENCE MATERIALS
(SRM‘s) - REFERENCE APCI SGD FIELD DIRECTIVE BOOK I PART A-3.
£l
CERTIFIED GAS MIXTURE: ETHANE IN ARGON
ANALYSIS BAR COMPONENT CONCENTRATION ANALYTICAL UNIT OF
BATCH NO_ __ DATE CODE_ CYLINDER NO REQUESTED REQUESTED RESULT MEASURE
59735 12/05/94 BQL798 SG0298068 ETHANE 38 37.6 MOLAR %
ARGON Balance
BAK114 SG26852B ETHANE 38 37.6 MOLAR %
’ T ARGON Balance
DHT531 SG288492 ETHANE 38 37.7 MOLAR %
ARGON Balance
DBC526 $G4902B ETHANE 38 37.5 MOLAR %
ARGON Balance
DHTS535 SG70082 ETHANE 38 37.7 MOLAR %
ARGON Balance
BQM478 SGX1502 ETHANE 38 37.6 MOLAR %
ARGON Balance
CERTIFICATION
THIS ANALYSIS HAS BEEN PERFORMED UTILIZING APPROVED I
ANALYTICAL METHOD(S) AND IS CORRECT 70 WITHIN THE
ANALYTICAL(iZfURAC,DIES OF THIS (THESE) METHOD(S).
/J AUTHOR#D SIGNATURE
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I would like to address the question of lifetime of the VDC's vs. Gain.

Let there exist an amplifier, LeCroy 2735DC, such that its gain with
15pF capacitance on the input is 1.8mV per £C of input charge. This is
what I find for bench measurements of this amplifier. (My logbook p.112)
Furthermore, let the threshold to input charge have a relationship of
fC input = ( (.036*Threshold voltage) + .0075V ) / (.0018 V per fC)
(My logbook p.136)
This is in agreement with bench measurements -made by me, Jack Segal. Thus
a Threshold of 5V => 104fC of input charge and
a Threshold of 8V => 164fC of input charge
Given 6250 electrons = 1fC
104fC = 6.5 * 10**5 electrons
and 164fC = 1.03 * 10**6 electrons
If only 10% of the total charge is accumulated in the initial portion of the
wire chamber signal the gain must be 10 times greater than that required
to exceed threshold. So,
for 5V threshold => 6.5 * 10**6 electrons
for 8V threshold => 1.03 * 10**7 electrons
Assume the gas used is Argon/Isobutane at a ratio of 50/50. .
Then, as given in the sacred text of Sauli{p.9),
the number of primary ion pairs per cm will be 37.7/cm and
the total number of ion pairs per cm will be 144.7/cm
Given a wire spacing of 4.23mm and a track angle of 45 degrees
then ( 4.23 * 2**0.5 * 2%*0.5 ) = 8. 46mm per track in a cell
{(This is not used in the calculation.)
Given a cathode to cathode spacing of 26mm and a track angle of 45 degrees
then ( 26 * 2**0.5 ) = 36.8mm per track in a prlane
(This is used in the calculation.)
Since 36.8mm per track and 144.7 ion pairs per cm
36.8 * 14.47 = 532 ion pairs per track per plane
Assume the first electron is sufficient to cross threshold.
Assume the overall gain is 0.6* (Gain for the first electron) due to the
45 degree inclination of the track with respect to the sense wire and
the physical size of the avalanche. These two affect shielding of charge.
For 5V threshold this gives
(0.6 * (6.5*10**6 electrons)) * 532 ion pairs 2.1*10**9 electrons
332pC per track per plane

For 8V threshold this gives
(0.6 * (1.03*10**7 electrons)) * 532 ion pairs = 3.3*10**9 electrons
= 526pC per track per plane
Assume a uniform flux of particles over the active area of VDCL
1666.9mm[dispersive*2**0.5] * 113.2mm[transverse] = 188697 [mm**2]
For one wire
113.2mm * 2**0.5 = 160.1mm long and covers an area
160.1mm * 4.23mm = 677.2 (rmm**2)
which is 0.36% of the active area of the VDC1.
Assume the particle flux is 1MHz over the VDCl active area.
For 5V threshold there will be 1*10**g * 332pC 332uC per second per plane
For 8V threshold there will be 1*10**g * 526pC 526uC per second per plane
Given that 1 year = 31536000 seconds
For 5V threshold there will be 10470C per plane per year
10470C * .36% = 38C per wire per year
38C / 1l6cm = 2.4C per cm per year
For 8V threshold there will be 16590C per plane per year
16590C * .36% = 60C per wire per year
60C / lécm = 3.7C per cm per year
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Calculate the en

ergy delivered t

o the capacitor

before the power supply shut down.

HV (KV)

1
1.6
2

V_cap

VK

cVA2/2 (u))

V_cap

Bertan

CVA2/2 (ud)

LeCroy

Caen

CVA212 (1))

CVA2/2 (nd).

21
35
50

6125
12500

22051

1.9]

2.6

~ 3.3

34
54

18f

0.2

64.8

0.5
0.9

84.1
96.8

Avg. Effectjve Capacitancg

5.4E-09

3.1E-11

4.3E-13

8.4E-11]

|

|

limiting resistor, calculate how

From measured charge-up of capacitor and known current from sup;?ly voltage / 1
long the charging current was| on.

R T T ——

-
|

V=Q/C = Istau,

/C

HV (KV)

I (uA)

effective tau (sec)

VK

Bertan

CAEN
{10pA limit)

LeCroy
(SOT=14}

196

0.10

0.010 0.184 L

294

0.09

0.011 0.139

N o | =

392

b | b | —
© [io |

0.08

0.011 0.112

The Bertan and VK supplies appear to deliver full power
|until they trip after some time delay. From the data we see
— —that the Bertan time constant is about 10x shorter than
—————the VK.

The LeCroy system trips by opening a relay after some
{number of ‘samples-over-threshold', where a sample is
taken roughly every millisecond. It is by far the fastest to
trip of the supplies tested and delivers the least energy to
the short circuit. However, the LeCroy supply disables its
ﬂmmmmmw it af I .

The CAEN supply both current limits and trips. Apparantly
it is a constant-voltage supply as long as the load current is
below the set limit. When the limiting current is reached
the supply lowers the voltage in order to supply only the
specified current. If this current is delivered for more than
about 3 seconds the channel trips off.

H—

cap 1.00E-05

res 5.10E+06

!
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