BC

To monitor injection efficiency on boosters
and storagerings

On transfer linesor linacs, measuressingle
pulseswith 1 pC resolution

On continuous beamsup to 10 MHz,
measur es the stored beam current with
<10nA resolution.

The Beam Charge Monitor (BCM) measures pulsed
beams. Its bipolar voltage output is directly
proportional to the beam charge.

An Integrating Current Transformer (ICT) integrates
the charge of pulses having width from lessthan a
picosecond to more than a microsecond. A built-

in Calibration Generator provides on-line

assurance of measurement reliability.

Two versions are available:

* Integrate-Hold-Reset (BCM-IHR),
for pulse repetition rates from 10 kHz
down to single pul ses,

» Continuous Averaging (BCM-CA),
for pulse repetition rates from 10 MHz
downto 5 kHz.

“Integrate-Hold-Reset” version

Operating principle: The signal from the
Integrating Current Transformer (ICT) isamplified by a
Charge Amplifier, and passed to the Beam Signal
Processor. Before each pulse, a user’ s-supplied trigger
determines the beginning of a measurement cycle: the
signal baseline is clamped, then it isintegrated by two
integrators in synchronous detection mode, thus rejecting
the background noise very effectively. The integrating
capacitors are fully discharged after each pulse
integration. The output voltage proportional to the
beam pulse is available 30 ys after the trigger. Itis
maintained up to 400ps (adjustable), then reset. Another
pulse can then be measured.

I ntegrate-Hold-Reset, Operating range

Using the most sensitive ICT :

e Full scaleis+400 pC for £ 7 V output

* Noiseis< 10mV rms= 550 fC rms of beam
charge= 3 x 106 e—

e Dynamicrange is > 700.

With minimum gain and ICT with 50:1 turnsratio

e Full scaleis+400 nC for +7 Volts output

¢ Noiseis< 0.2 mV rms= 8 pC rms of beam charge
« Dynamic range is= 35'000.

Beam Charge
Monitor

Bunch charge integration with highest accuracy
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System components

Each location where beam charge must be measured requires:

* Integrating Current Transformer ICT, as sensor

» Wideband amplifier BCM-WBA (optional), if beam chargeis
very low

* Beam Charge Monitor BCM electronics module;
itincludes: Bunch Signal Processor: a synchronous
detection differential integrator.Charge Amplifier,
Calibration Generator, Remote Range and Calibration
Switching.

+ 19"-wide by 3U-high RF-shielded chassis with
power supply, for up to 18 BCM modules.

BCM-RFC 19" chassis, partial view, equipped with 5 BCM modules

“Continuous Averaging’ version

Operating principle: Thesignal from the Integrating Current
Transformer is fed directly into the Bunch Signal Processor.
Before each pulse, the signal basdineis clamped. Thesigna is
integrated by two integrators in synchronous detection mode, thus
rejecting the background noise very efficiently. The integrating
capacitors are continuously discharged through resistors, with a
short time constant. The output voltage is proportional to the
beam current.

Continuous Aver aging, Oper ating range
« Full scale range factory-preset to any value between
1mA and 10A,with the Integrating Current
Transformer appropriate to the beam current
* Noise < 0.1mV rmsin an output voltage +10V
< Dynamic range > 100000
With the Low-noise Wideband Amplifier (BCM-WBA) option:
 Full scale range down to 200 pA for 10V output
e Noise<0.5mVrms in +10V output
< Dynamic range > 20'000



Integrating Current Transfor mer

Pulse Charge to output ratio

Input current rise time
Pulse length
Linearity error

Off-center position sensitivity

Output connector
Output rise time
Output pulse duration

100:1, 50:1, 20:1, 10:1 or 5:1
<1lps

2 ps max. (more on option)
<01%

< 0.01 %/mm (on axis)

SMA 50Q female

= 30 ns on standard model

= 70 ns (6s) on standard model

Beam pulse

VAN

Integrating Current Transformer

Joudt= —1NI Ibeamdt - <1%

Output pulse

10ns/div

Beam Charge Monitor - I ntegrate-Hold-Reset

Full scale ranges
Most sensitive range
Least sensitive range
Range control
Resolution

Dynamic range
Output

Selectable in arange of 50:1

400 pC, using most sensitive ICT (05:1)
800 nC, using 100:1 sensitivity ICT
Full scale and polarity (4 TTL bits)

< 0.5 pCrms, limited by dynamic range
> 35'000, limited by resolution

+7V, available 50ps after trigger,

held for 350 ps (up to 10 ms on option)

Beam Charge Monitor - Continuous Aver aging

Full scalerange

Dynamic range
Resolution
Maximum bunch rate

Output

100 pA to 10 A, fixed, factory-preset
Wideband amplifier (BCM-WBA
option) is required for low ranges

> 100'000

<5nA rms, using Wideband Amplifier
10 MHz

5 MHz when using Wideband Amplifier
+10V, 160 Hz bandwidth

Common char acteristics

Input impedance
Trigger

Front panel connectors
(for oscilloscope)

Back panel connectors

Front-panel controls

50Q, AC coupled

TTL, =10ns (NIM on option)

BNC 50Q: Signal View

Output View, Timing View

SMA Input, BNC Trigger input

BNC Output

DB9 control linesinput (8 TTL hits)
Integration window time potentiometer
Trigger delay potentiometer

Calibration Generator

Calibrated pulses
Accuracy

Remote controls
Front-panel control

Power Supply
Output
Mains

1pC, 10pC, 100pC, 1nC

+2%

Enable, polarity and charge (4 TTL hits)
Cdlibration ON/OFF switch

Calibration pulse delay potentiometer

+15Vdc, 2 x 400 mA
110/130/220/240 Vac, 48-62 Hz, 30 VA

Dimensions
1
LB

ID

0D | H
ICT Order codes * ID oD H
(XX:1=turnsratio) | (min)] (max)| (max)
ICT-016-070-XX:1 16 42
ICT-028-070-XX:1 28 64
ICT-055-070-XX:1 55 91
ICT-082-070-XX:1 82 118
ICT-122-070-XX:1 122 156
ICT-178-070-XX:1 178 226

ICT-XXX-070-05:1 45

ICT-XXX-070-10:1 to 100:1 32
* For in-vacuum operation, consult factory
Order codes

ICT-XXX-070- ICT with ID=XXX(mm)
-XX:1 Suffix for turnsratio
-H  Rad-hard ICT option

BCM-IHR-E BCM Integrate-Hold-Reset
electronics module
BCM-CA-E BCM Continuous Averaging
electronics module
BCW-WBA Wideband Amplifier (option)
BCM-RFC/xx  19"x3U RF-Shielded

chassis, with XX equipped
BCM-E stations (max. 18)
Distributors
U.S.A.: GMW Associates
955 Industrial Rd.
San Carlos, CA 94070, U.SA.
Fax: (650) 802-8298 - Tel.: (650) 802-8292
sales@gmw.com Www.gmw.com

Japan : REPIC Corporation

28-3 Kita Otsuka 1-Chome

Toshima-ku, Tokyo 170-0004, Japan
Fax: 03-3918-5712 - Tel.: 03-3918-5326
sales@repic.co.jp Www.repic.co.jp

M anufacturer

BERGOZ Instrumentation

Espace Allondon Ouest

01630 Saint Genis Pouilly, France

Fax: +33-450.426.643 - Tel.: +33-450.426.642
sales@bergoz.com www.bergoz.com
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