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ABSTRACT

JIeTeKTOpHI NPEIHAZHAYAOTCS JUISI IMArHOCTUKU MYYKOB BHYTPH YCKOPUTEISI, HA TPACCE UX TPAHCIIOPTUPOBKU U JIJI1 KOHTPOJIS IMyYKa y NOJIb30BaTeis. C IMOMOIIBIO IETEKTOPOB
KOHTPOJIMPYIOTCS: ”THTEHCUBHOCTD IYYKOB OT €IMHUYHBIX NOHOB 10 PnA, 3HEPTHsl, INIOTHOCTh PACIIPEACIIEHUS U COPTHOCTh ITYYKOB. B 3aBUCUMOCTH OT YCJIOBUM IKCIUTyaTALIUU UCIIOJIb3YOTCS
MOHU3ALMOHHBIE KAMEPDI, IPOIIOPIIMOHATIBHBIE CYETUMKHU, CLHIUHTUIIAIIMOHHBIE JIETEKTOPHI U MHOTOJIAMEJIbHBIE TATYUKU C JBOMHBIM SKPAHOM. [ JITaBHBIMU KPUTEPUSIMU MIPU CO3JAHUU JIETEKTOPOB
SBJISIOTCA O€30TKAa3HOCTh UX PA0O0THI B TCUCHUH JJIUTEIBHOIO BPEMEHH AKCIUTyaTalluy B YCJIOBUAX paadallii, MAarHUTHBIX TTOJIEM U OBICTPOMEHSIOIIMXCS COCTOSTHUN BaKyyMa, a TAKK€ BO3MOKHOCTh
OBICTPOTO PEMOHTA WJIX 3aMEHBI. J[€TEeKTOpPhI JMarHOCTUKHA YCTAHOBJICHBI HA KaHAJIAX JJI UCCIEA0BAHUS pAAUAIIMOHHON CTOMKOCTH 3JIEKTPOHUKHY Y Ha KaHaJe JUIST OMOJIOTUYECKHUX UCCIIEI0BaHUM.

Detectors are developed to diagnose 1on beams inside the accelerator, during beam transportation, and to control beam 1n the user area. The intensity of beam in the range from several 10ns per
second up to pnA, the energy, the density distribution and the grade of the beam are monitored by the detectors. Depending on the operating conditions the 1onization chambers, the proportional
counters, the scintillation detectors and lamellar sensors with dual screen are used. The main criteria for the detector design are the reliability in long time operation under radiation, in magnetic fields
and 1n rapidly changing vacuum conditions, and the possibility of quick repair or replacement. The diagnostic detectors are located in the channels to study the radiation resistance of electronics, and in
the channel for the biological research.

Measurement of beam current inside the cyclotron
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The detector to measure the beam current after the exit from the cyclotron
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The detector operates in two modes: proportional counter and 10onization chamber.

The working gas 1s an atr.

The measurement range is from few ions/s up to 10° ions/s in the proportional counter
mode and up to 10% ions/s in ionization chamber mode.

The transition from one mode to another 1s caused by changing the voltage on the
detector. / Cemokx COMKAQ
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Detectors to measure the beam profile during transportation of the beam to users
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The scale of beam current measurement on each lamellae ranges from 1 pA to 10 nA
Detectors to measure the energy of ion beam during the transportation to the user area.

The method is based on the time of flight measurements.

Scintillation detectors
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Scintillation detector bution.

Detectors to measure the spatial uniformity of ion beam distribution in the irradiation region of the user objects.
The monitoring the distribution homogeneity and the 1on beam intensity during irradiation of the objects.

The measurement range is from a few ions/s up to 10° ions/s cm?.
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The detector with thin scintillator for low energy ions : C . : : : : : :
Five-channel 1onization chamber for ~ The equipment to irradiate the biological objects

These detectors are located at the perimeter monitoring the irradiation of biological
and 1n the center of the 1rradiation area 200 mm x 155 mm . objects
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