MONITORING POSITION OF THE ELECTRON BEAM
IN THE AIR
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A possibility of operative control position of the electron beam with energy up to 30 MeV, pulse current up to
1 A with 3.5 pulse length and operate frequency from 50 to 300 Hz at the exit of two-structure linac has been
investigated. The zone of technological objects irradiated by accelerated electrons is created with the magnet
system. The irradiated samples are situated in the ambient air of the linac bunker. Special secondary-emission
monitor is developed for the operative control of the beam position on the target. The monitor signals are used by

the linac control system.
PACS: 29.27.Eg

1. CONSTRUCTION OF THE MONITOR

The beam profile monitor consists of four

aluminium lames of 80 mm width and 0.15 mm thick.
(Fig.1). The lames are locked in the cadre. The inner
spacing between the lames is dictated by size of

irradiated sample.
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Fig 1. The monitor structure scheme.
R is the matching resistance in the end of
the coaxial cable, R; is the resistance RK75
cable, PC is the personal computer,

ADC is the digitizer

In our case the inner monitor window measures
205x93 mm. The lame planes are parallel to one another
and perpendicular to the optical axis of the accelerator.
In high-energy electron passage through the lames, the
positive signal comes due to emission of secondary
delta-electron. The monitor signal with an amplitude no
more than 800 mV (Fig.1) by the RK75 cable 40 m in
length is fed through commutator to the digitizer entry
[3]. Simplicity of the monitor construction is
conditioned by the high level of induced activated
radiation in the working zone. The employment of the
traditional collector electrode with accelerating potential
was not necessary for electron beams we used [4,5]. The
monitor is installed in the air at a distance 450 mm from
the plane of the accelerator exhaust foil.

The center of the inner monitor window is integrated
with the optical axis of the accelerator by the use of the
special screws.

In the air a relationship between a charge on the
beam profile monitor lames and primary beam intensity
may be not linear as a result of deposition of charge
atmosphere particles and secondary electrons with low
energy on the lames.
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Fig.2. Videogram of the monitor signal
measurement

However in our case these effects have insignificant
impact. In the work [5] we showed that at the energy
range covered the secondary emission current from
aluminium lames is directly proportional to the electron
beam charge. The secondary emission coefficient is
3.1%. The pulse signal train from the monitor lames is
given in Fig.2. The pulse area is directly proportional to
total charge of electrons captured by monitor lames

2. MONITORING OVER THE POSITION OF
THE ELECTRON BEAM ON THE TARGET

The quadrupole lens forms the zone of irradiation
for technological objects of the accelerator KUT-20
exit. [2]. The beam electron section after lens is ellipse
shaped in the XY plane.
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Fig.3. Glass darkening by the action of the
electron pulse train of the accelerator “KUT-20".
The glass is situated in the monitor plane
(450 mm from exhaust foil)
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Fig.4. 2D- darkening density distribution on the
glass by the action of the electron pulse train of
the accelerator “KUT-20" in a monitor plane
(450 mm from exhaust foil)

To estimate section ellipse dimensions of the beam
in the monitor plane we used the photometric method.
The result of the photometric measurement of the beam
electron distribution density is shown in Fig.3-5. The
thickness of the glass used for photometry was 3 mm.
To perform the quantitative estimation of the beam
electron distribution density the skanner EPSON 1660 is
used.
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Fig.5. 3D- darkening density distribution on
the glass by the action of the electron pulse train
of the accelerator “KUT-20" in the monitor plane

(450 mm from exhaust foil)

We customary suggest that glass darkening is linear
with the beam electron quantity at short exposure.
Results shown in Fig.3-5 were obtained at the 0.6 A
pulse current (pulse quantity was equaled 400). In the
solution with the distance L it is neccesary to allow for
the following relationship :

(Dy-H) < W1,
(Dx—H) < W1.

The quantity L is equal to 450 mm for basic
operating conditions of the “Kut-20” accelerator. In
Fig.6 it is seen that the beam centre was offseted top and
right relative to the accelerator axis. The accelerator
control system [3] is accumulating in PC memory
numerical values of a pulse series from the monitor
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lames with discreteness per 100 ns on the accelerator
operator command. After that average integrated values
of signals are calculated. This values multiplied by
normalizing coefficients are demonstrated on the
operator display in graphic and numerical forms.
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Fig.6. The distribution density (Q) of the glass
darkening under the action of the electron pulse
train of the accelerator “KUT-20". The top figure
presents the cross-section in the YZ plane and the
bottom figure presents the cross-section in the XZ
plane. The disposition of the monitor lames is
marked by hatching. The accelerator axis (Z) is
shown by dot-dash lines
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Fig.7. Videogram of the monitoring over the
position of the electron beam on the target of the
accelerator “KUT-20"

SUMMARY
On-the line channel of measuring the beam position
has been in successful operation during many years as a
part of the linac “KUT-20" control system. Authors are
grateful to M.I. Ayzatsky, A.N. Dovbnya, V.A. Kushnir
and V.L. Uvarov for the helpful discussion.
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OINEPATHUBHBIN KOHTPOJIb IMTOJOKEHHUS TYUYKA SJEKTPOHOB B ATMOC®EPE
B.H. bopuckun, B.A. I'ypun, B.A. Ilonenko, O.A. Penuxos, A.H. Caguenko, B.H. Tamanos

Hccnenyercss BO3MOXXHOCTH — OIEPATHBHOTO KOHTPOJS TONOKEHHS IIydKa OJIIEKTPOHOB HAa  BBIXOJE
JIBYXCEKIIOHHOTO JINHEHHOTO YCKOPUTENS 31eKTpoHOoB (JIVD) sneprueit o 30 M»sB, ¢ uMITyIsCcHBIM TOKOM 110 1 A
JUTATENEHOCTRIO 3,5 MKc 1 paboueit wactoToit 50...300 I'n. Co3gaHue 30HBI O0TyYeHHS TEXHOIOTHIECKAX 00BEKTOB
YCKOPCHHBIMH 3JICKTPOHAMH OCYIIECTBIISIETCS. MarHUTHOH cuctemoil. OOmydaeMbie OOBEKTHI PACIIOJOKCHBI B
BO3yIIHOM atMocdepe B OyHkepe JIVD. Jlns onepaTHBHOTO KOHTPOJIS MOJIOKEHHS ITyYKa HA MUILICHH pa3paboTaH
CIIEUAIBbHBII MOHUTOP BTOPUYHOM 3MuccuU. CHUTHAJIBI C MOHHUTOpa MCIOJB3YIOTCS B CHCTEME YIMpaBICHHS
YCKOPUTEJIEM.

ONEPATUBHU KOHTPOJIb IMOJIOKEHHSA ITYYKA DJIEKTPOHIB B ATMOC®EPI
B.M. Bopuckin, B.O. I'ypin, B.A. Ilonenko, O.A. Penixoe, A.M. Caguenko, B.U. Tamanoe

JloCTiIKYETBCS MOXKITUBICT ONEPATUBHOTO KOHTPOJIIO TIOJIOXKEHHS ITy4Ka eICKTPOHIB Ha BUXOJ1 JBOCEKIIHHOTO
niHitHOTO TIpHCcKOproBada enektpoHiB (JIIIE) enepriero mo 30 MeB 3 imnynscHuM cTpymom a0 1 A TpuBaiocTi
3.5 mkc 1 poboyoto yactoToro 50...300 ['u. CTBOpeHHS 30HU ONPOMIHEHHS! TEXHOJIOTIYHUX 00’ €KTIB IMPHUCKOPEHUMHU
CJIEKTPOHAMHM 3/IHCHIOETBCS MarHiTHOIO cucTeMoro. OINpoMiHIOBaHHI 00’€KTH PO3MIIIYIOTBCS y BO3IYLIHIN
atMmocdepi Oyukepa JIIIE. [Ijis onepaTHBHOrO KOHTPOJIIO MOJIOKEHHS MMyYKa Ha MIIICHI PO3POOJICHO CIeIiaIbHUN
MOHITOp BTOpUHHOI emicii. CUrHau 3 MOHITOpa BUKOPUCTOBYIOTHCSI B CUCTEMI YIIPABIIIHHS IIPUCKOPIOBAYEM.
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