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Introduction

The KOMBAS fragment-separator was constructed in Laboratory of nuclear reactions JINR [1]. It successfully works on the heavy ions beams of U-400М cyclotron with the range energy of 25 ─ 100 МeV/nucleon. An operational experience on the separator shows that one can use the time from the moment of the beginning of a run on the accelerator to the ending of the run if beam parameters for every time will be known. However it is necessary to take into account a beam intensity in this case. The new special ionization detector for fine measuring of beam cross-section was elaborated. Figure 1 shows the schematics of the detector.
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Fig. 1. The schematics of the detector

The principle of operation of this detector is based on the fact that products of ionization are accelerated in an electrical field of the extracting capacitor and acquire an energy which value depends on coordinate of a charged particle in a direction of the field. The construction of the detector for obtaining the detailed map will consist also of the extracting capacitor and in addition two sequentially located analyzing capacitors. In turn, electrical fields U1 and U2 are applied between all three capacitors. Charged particles from the extracting capacitor pass through a mesh electrode in the first analyzing capacitor. Then they pass through a slot which was made up in a lower slice of the first capacitor and fall in the second capacitor. Falling in the second capacitor, charged particles fly inside it on a parabolic path. A part of them pass through the second slot on a collecting channel. The current from a collecting channel is measured with usage of the direct-current amplifier.

For ensuring the power of this detector, the multifunctional block of high-voltage power supply (MBHPS) was elaborated.

The technical data:

1. Output power:

Fixed:

+ 2800 V, 1mA,

- 2800 V, 1mA,

+ 200 V, 50mA,

+ 370 V, 50mA,

+ 100 V, 50mA.

Triangular form:

+ 2800 V, 1mA, 

- 1070 V, 1mA. 

2.
Pulsing output power – 3mV at I out = 1mA and U out = 2800V.

3.
Instability of output power ─ 0,03 %.

4.
Instability of temperature ─ 0.01 %.

5.
Instability on a time for 24 hours ─ 0.01 %.

6.
The unit ensures power supply for the special inner-tube.

7.
Supply Voltage ─ (+24) V.

8.
Current consumption ─ 1,5А.

9.
Automatic disconnect under any short jump run out.

10.
Operating temperature ─ from +10 to +45 oC.

11.
No toping-time in use ─ unlimited.

12.
Leading dimensions of 4 buses of the CAMAC-standard or under                   Box = 250x170x15 cm.

Principle of operation 
One can select in the circuit diagram of MBHPS introduced in figure F4 the following parts: the control circuit, the electronic switch with the high voltage transformer, the high voltage packed bed with tracking circuit, the circuit of the alert locking, the power supply filter of + 24 V.

The LM3524 or TL954 chips or their equivalents are used here as the control diagram of control circuits. It is a PWM-control unit of the pulse power supply operating on a spot frequency. It is shown in Figure.2 and maintains:

· Oscillator which frequency is determined by nominal of RC on the connectors Ct and Rt of these chips; 

· Stability unit of +5В, 50mA;

· Comparator of pulse-duration modulation;

· Comparator of "dead zone";

· Error amplifier of power;

· Error amplifier of a signal of current limitation;

· Two output transistors with open emitters and collecting channels. 

The LM3524 provides a stable on-board oscillator. Its frequency is set by an external resistor, Rt and capacitor, Ct. The frequency is adjustable to greater than 100 kHz. In МBHPS, 2 microcircuits LM3524 for transformation and stabilization of HV are used. CMOS-transistors are used here as key HV transformation. Their flowcharts are shown in a Figure 3а and Figure 3b.

Triangular HVs of + 2800 V/6 sec and -1070 V/60 sec are formed with the help of modulation from two oscillators based on 2x ICL8038 microcircuits which give triangular pulses on their outputs. After special filters, on outputs of transformers are obtained scanning voltages of triangular forms with duration of 6 sec and 60 sec. For stabilization of these signals, tracking circuits are designed. In the turns, these circuits drive a feedback for     PWM-scheme. Modulation of width of output pulses, in the turns, drives feedback for    PWM-scheme.

Modulation of an output pulses width is determined by comparison of the ramp voltage from capacitor Cт and the potential of the error amplifier is proportional to a difference between the reference voltage and the potential from the tracking circuit. A positive pulse appears on an output of the emitter of the output transistor of the microcircuit if a potential on Ст is more then a signal of the error amplifier. Magnification of a signal of the error amplifier brings to proportional decrease of a width of carrier output pulses. 

Pulses from the oscillator go to the flip-flop consisting of two OR – NOT circuits which provide antiphase switching of the control transistors. A high level signal on an output of the comparator clocks operation of the circuit, and the control transistors are transferred into cut-off region. Such a signal is shaped during regulating output voltage in moments of the time when a saw-tooth signal from the oscillator exceeds the potential on the output of the error signal amplifier. The similar signal is also shaped in a case of an over current if a potential between inputs of +CL and -CL of the current limitation amplifier exceeds 210 мВ; each control transistor of the chip ensures in load a current of 100мА.

The diagram of triangular signals is shown on fig. 5. It was obtained by means of an analog-digital converter. The whole circuit diagram of MBHPS is shown in fig. 4. Iterative RC- filters are applied for burnishing an output voltage in the block. These filters are consisted of many ceramic capacitors of 4700 pf (К15-5 type), five film type of 0,1 mf and 5х8 serial precision resistors. 5 х 2 resistive dividers manufactured from Rd ../Rc.. precision resistors, which provide division of the output voltages on a factor of 1000. From an average point of the divider, a feedback signal is taken. 
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Fig. 2. Block diagram of the pulsed stabilizer
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Fig. 3a






Fig. 3b
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Fig. 4. Block-diagram of MBHPS
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Fig. 5. Diagram of triangular signals
Conclusions 

Main advantages of the multifunction unit of high voltage described above are an high efficiency and a small value of the mean power dispersed by the control unit (a transistor). This transistor works in a key regime and is in the area of saturation or cut off for the most part of period of commutation and transits in an active region only at switching moments. 

This unit produces different high voltage power, including triangular signals of any levels up to 2800 V.

The unit was tested in an experiment on the KOMBAS set-up. The latter has the ionization detector for measurement of a beam profile in details. The good result was obtained in this experiment.

The authors express thanks Yu.G. Teterev, who has tested the block with the camera and gave valuable advices in organization of the collection and processing of the information received. We would like to thank A.G. Artyuk for support and interest to the work.
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