VISUALIZATION OF ELECTRON BEAM IMAGE
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The system for visual monitoring of the electron beam was developed and implemented. The technique is based
on registration of optical radiation, which is generated under object-beam interaction. The system comprises image
transferring channel, remote-controlled digital photo-camera, connected with PC by USB-interface as well as proper

software. The images obtained give information on the beam density distribution over the surface of the object being
irradiated. 40 keV and 10 MeV electron beams were researched.

PACS: 29.27.Fh

VISUALIZATION OF ELECTRON BEAM
WITH ENERGY OF 40 keV IN VACUUM

Tubelike electron beam was formed by magnetron gun
with a secondary-emission 40 mm aluminium cathode [1]
providing 40 kV and 50 A pulse of 40000 ns in width. The
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Fig. 1. Faraday cup with electron beam traces:
1 —target; 2 — calibration strip; 3 — beam image

One of its segments has a stainless steel cover with
calibration strip. For visual control, electron beam image
is taken out by system of mirrors and lenses (Fig. 2) and
fixed with a digital camera controlled by PC.

Fig. 2. Electron beam image of magnetron gun
with 40 keV electron energy at the target

Processing of images is provided using program
Origin 7.5 (Fig. 3).
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Fig. 3. Image of beam profile at the target
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VISUALIZATION OF ELECTRON BEAM
WITH ENERGY OF 10 MeV
IN ATMOSPHERE

The system was created for visual monitoring of the
objects being irradiated on LUE-10 LINAC (Fig. 4) as
still as fixed and moved by transfer con

veyor [2].

water convection loop

Condition: average beam current — 0.8 mA; beam
energy — 10 MeV; beam pulse rate — 250 Hz; beam
scanning frequency — 3 Hz. Structural arrangement of
electron beam visual monitoring system show at Fig. 5.
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Fig. 5. Functional chart of the system for visual
monitoring of electron beam at LINAC LUE-10

Electron beam image was observed with the use of
such targets:

- carton (blue color of light, Fig. 6);

- plastic (white color of light, Fig. 7);

- aluminium screen coated with luminophor (yellow
color of light).
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Fig. 6. Electron beam iage on carton
(distance between lines — 50 mm)

Fig. 7. Electron beam image on plastic
(distance between lines — 50 mm)

Recovery of the beam density distribution is able by
summarizing of beam images of irradiated plastic sur-
face (Fig. 8).
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Fig. 8. Picture of summarized electron beam images
on plastic (distance between lines — 50 mm)

Electron beam density profile was processed in
Origin 7.5 (Fig. 9).
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Fig. 9. Electron beam density profile on plastic
(distance between lines — 50 mm)

ISSN 1562-6016. BAHT. 2014. Ne3(91)

The profiles obtained by proposed optical technique
as well as by means of beam exposure of glass sheets
and dosimetry film B3 are agreed satisfactory.

The pilot testing of the electron accelerator driven
convection loop with water in supercritical state [3] was
carried out during the summer 2012 (Fig. 10).

Fig. 10. Irradiated chamber with the loop and screen
for electron beam monitoring

Implementation of on-line beam monitoring system
was essential for its success. Patterns of constructional
materials for next-generation reactors were exposed to
radiation for 500 hours at pressure of 240 atm and tem-
perature of about 400°C.

Electron beam on-line visual monitoring was ena-
bled by aluminium screen coated with luminophor (Fig.
11).

Fig. 11. Summarized beam image on aluminium screen
coated with luminophor (a shadow of the loop is visible)

CONCLUSIONS

1. The system developed enables on-line monitoring
of electron beam profile.

2. The pictures of beam density profiles resulted us-
ing this procedure are similar to those, obtained by the
conventional method on glass and film B3.

3. The described procedure enables to operate with
electron beams of energy within trigger unit and lockout
monitoring system are involved.
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BU3YA/IM3ALNA OTIHHEYATKA ITYUYKA 3JIEKTPOHOB

B.H. bopuckun, H.I'. Pewvemnax, C.K. Pomanoeckuii, A.3. Tenuwes, B.IO. Tumos,
H.A. Yepmuwies, B.A. llleeuenxo, U.H. Illlnsaxoe, B.JI. Yeapos

Pa3paborana u M3roTOBJIEHA CHCTEMA Ul BU3YaJbHOTO on-line KOHTPOJISI MapaMeTpoB ITydKa 3JIEKTPOHOB, OC-
HOBAHHAsl Ha PETUCTPALMU HU3JIy4EHHS B ONTUYECKOM JHANa30HE, BO3HUKAIOIIErO NMPH B3aUMOJCHCTBUU ITydyKa C
Muiensto. CucreMa BKIIIOYAET ONTHYECKUI KaHa Nepeqadl H300paXKeHus], AMCTaHIMOHHO-YIPaBIsieMyto I po-
ByI0 (porokamepy, nonkiroueHHyto k PC uepes USB-unrepdoeiic, a Takxe nporpaMMmHoe obecriedenue. Crucrema
TI03BOJISIET BECTH KOHTPOJIb paCIIpe/ieJIeHUs] ITIOTHOCTH ITydKa Ha IOBEpXHOCTH o0OiydaeMoro oobekra. Mccnenosa-
HUS IPOBOAWINCH Ha ITy4Kax 3J1eKTPOHOB ¢ 3Heprue 40 k»B u 10 MaB.

BI3YAJIIBAIIA BIABUTKY IYYKA EJIEKTPOHIB

B.M. Bopuckin, H.I'. Pewuemnsx, C.K. Pomanogcokuii, A.E. Teniwes, B.FO. Timos,
1.A. Yepmiwes, B.A. lllesuenko, 1. M. lInaxoe, B.JI. Yeapos

Po3pobrnena Ta BUrOTOBJIEHA CHCTEMa JUIS Bi3yaJbHOTO on-line KOHTPOJIIO MapaMeTpiB MydKa EIEKTPOHIB, 3a-
CHOBaHa Ha peecTpanii BUITPOMIHIOBAHHS B ONTHYHOMY [ialla3oHi, K€ BUHHUKAE TPH B3a€MOZI] MyYKa 3 MIIICHHIO.
Cucrema Mae ONTHYHUH KaHAI Ilepeadi 300pakKeHHsl, JUCTaHIiHHO-KepoBaHy HU(POBY (HoTOKaMepy, HiAKIIOYCHY
1o PC uepe3 USB-inTepdeiic, a Takox mporpamue 3abde3neueHas. CHCTeMa JJO3BOIISIE KOHTPOIIOBATH PO3MOIIICHHS
TYCTHHH ITy4Ka Ha MOBEPXHI 00’ €KTa, IO ONMPOMIHIOETHCS. JOCHi i MPOBOAMINCS Ha MyYKax €JIEKTPOHIB 3 €HEepri-
€10 40 xeB ta 10 MeB.
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