
unit. Ten DC supplies for the steering magnets share a common 3 phase step-down 
transformer /rectifier/ filter capable of 100A at 25V DC. The transformer was built by an 
outside contractor. The rectifier and the filter were salvaged from an old trim coil power 
supply. The chassis was built by the mechanic workshop at HIL. The chassis additionally 
houses three 30A/30V power supplies for the dipole magnets which were adapted from
surplus power supplies from decommissioned accelerator in Julich, Germany.

All 13 power supplies are controlled by a local PC computer which is equipped with the 
necessary assortment of D/A, A/D, and binary input/output interface cards. The computer is 
connected to the HIL control network, so the supplies can be remotely controlled by the 
cyclotron operator. 

References

[1] L.Pie kowski et al, HIL Annual Report 2005, p.43 

5. Microprocessor controller for U-200P cyclotron automatic

    resonator tuning 

A.Bednarek, J.Miszczak, J.Sura

Heavy Ion Laboratory, Warsaw University, Pasteura 5a, 02-093 Warsaw, Poland

For an efficient operation of heavy-ion cyclotron the highest possible accelerating voltage 
is required. A resonator is used to couple accelerating electrode (dee) with a transmission line 
from high-frequency generator.

Fig.1 Old high-frequency tuning control unit         Fig.2 New microprocessor controller

The design of the resonator and high-frequency power transmission line requires their 
impedances to be matched to equal value of 50 Ohm (no reflected wave condition). This aim
is achieved by moving the panel and the trimming loop into the resonator. The resonator 
works as an transformer coupling the real impedance of the transmission line with the 
complex impedance of the dee. The resonator has to work in resonance with high-frequency 
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signal from generator. Only in the latter case the impedance “seen” by the transmission line 
has the real value, without imaginary component.

The existed high-frequency tuning control unit (Fig.1) became obsolete in such way that a 
new control was needed. It was decided to build a new microprocessor  controller. The design 
of a new unit has started in June 2005. First tests were performed in February 2006. Finally, 
two controllers for resonators “A” and “B”, respectively, were fully operational in October 
2006.

The microprocessor controllers were build using 8-bit microcontroller Z8F-Encore from
ZILOG corporation (see Fig.2). The hardware project was developed in Protel, and the 
software for microcontroller was written in C language. The software performs all the 
functions performed by previous analog circuitry and some new diagnostic and 
communication functions as well. There are two modes of operation. In the manual mode the 
operator can tune the resonator up or down in the frequency domain, watching reflected wave 
on an oscilloscope. A stepping motors are used to tune panel or trimming loop respectively. In 
the automatic mode controller automatically runs the stepping motors in direction to reduce 
resonator detuning. Detuning of the resonator is computed from phase measurement between 
RF generator signal and a signal from coupler in resonator cavity. Detailed construction 
description and operation modes are contained in document “Instrukcja_Dokumentacja
ARCZ.pdf “.Up to now the controllers are working without any accident.

6. Universal control system “Ania” of a diffusion pump stand 

J.Choi ski, T.Bracha, K.Sosnowski

Heavy Ion Laboratory, Warsaw University, Pasteura 5a, 02-093 Warsaw, Poland

The beam lines at HIL are equipped with diffusion pump stands which are almost 30 
years old. Each stand consists of one diffusion pump, one mechanical pump, and few vacuum
gauges. Gauges allow measuring rough and high vacuum level. They are the same in all units. 
The whole set is governed by dedicated autonomic control system. Most of the mechanical
failures are easily repairable. However, the control units had old-fashioned electronic 
components. For this reason, a new control unit, universal for all vacuum sets, was developed. 

The control unit “Ania” consists of three functional parts: administrative bloc based on 
programmable PLC controller type LOGO 5, vacuum analog comparators bloc, and power 
supply bloc. The LOGO 5 controller, depends on the signals coming from peripherals,. i.e., 
front control panel, cooling medium circuit, vacuum valves positions, vacuum levels in 
different sections, temperature of the diffusion pump, and the mechanical pump. The bloc 
diagram of the universal control unit is presented bellow in Fig.1. 

The system can operate in automatic and manual modes. To secure against malfunctions,
the system is equipped with expanded interlock circuits. In the automatic mode the cyclotron 
operator activity is reduced to pushing the button “START”. The control unit “Ania” is taking 
into account present status of the vacuum stand and the beam line, driving the whole process 
according to the saved procedure. In normal operation the ultimate vacuum in the beam line is 
achieved. The present status is displayed in the front panel of the control unit. In case of 
problems during operation the system can itself recognize them and undertake adequate 
activity to secure the cyclotron vacuum system against breakdown. If any activity of the 
operator is required, the control unit has to be switch to the manual mode. Using push buttons, 
localized on the front panel of the unit, and following the status displaying all important
parameters, one can fully control the vacuum stand. In this mode interlock circuits are active. 
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