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. INTRODUCTION lens is dBJdx, on current mesurement instrument the
particles fall, presenting points of which on the phase plane
In high-frequency resonant accelerators the criterion (%fX) lie on the straight line:
quality of beam dynamics accountstli® set of parameters,
which describe a bunch of particles in six-dimentional phase

volume. As a rule, experimental methods permirdceive dB.

the authentic information only about some parameters, but not . dx A 1 eBl

about all set. On lineaelectron accelerator "Fakel" for X = _(—"'Z)x_ (2)
experimental researches of multidimentional distributons of 4 4

particles in phase spatiee method is advanced which in its . _
essense is tomographic. wherel, is the length of quadrupole lens. Thus, repeating

repeatedlythe procedure of inductid®, changing, as it was

mentioned before, at varioumduction gradientdB, /dx
Il. METHOD values, it is possible to definthe proections divo-
dimentional distribution functions of particles on any

Thebase of method prescribdse work [1], in which the .~ "
rection

high-frequency field of external generator in one O

accelerating sections is used for measurement of dependence

of intensity of particles in the bunch of lineatectron

accelerator particles beam froheir phases. The new I?(de)I(e dBZL_,_l’l)
opportunity was mentioned of researctot only one- dx dx p L
dimentional particles distributions on phases, but alem

dimentional on longitudinal phase plane [2]. Thuswa8 as of plane §, x). For two-dimentional distribution functions
in work [1], studied distributionsare average omany measurements of particles in plang ) it is necessary to
bunches. This approashay be usednd for study oftwo- tyrn the dipole magnet on 90and to change the current
dimentional distributions of particles on cross phase planesgjrection in quadrupole lens.

Essense of method is thellowing. Let, for example, |n the installation for  two-dimentional distribution
electron beam consistently pasgesugh thindipole magnet, functions measurement of particles on phase plane "energy -
thin quadrupole lensand after collimator falls on current ppase” E, @ ) the beam consequently passéisrough
mesuring instrument. In utmosase (narrow collimator Slmaccelerating section, magnetic analyaed througtslot falls
and enough thin dipole magnet) current measuring, cyrrent measurement instrument. Thésheme s
ins_trument will registratbeam particle;, present.ing points Oénalogous to previous one. marticular, phase shifter of
which on phase planes, for example, lie on straight line:  5ccelerating section, let's name its diagnostic, is the analogue

of dipole magnetand diagnostic accelerating section - the

analogue of quadrupole lens. As a diagnostic section for
l_ﬂ (1)simplification of processing of experimental results it is
L p convenient to choosie terminakection of accelerator. On

the longitudinal phase planeE,( @ ) with the help of
where: e - electron chargep - pulse of particlesB, - the spe&_:trometerand. slot.th(_a narrow band_ is allocated, all
magnetic field induction in dipole magnét- magnet length Particles of stuQ|ed distribution from which fall on current
(I, << pleB), L - distance from magnet to collimatormeasurement instrument. The measurement of current
Measuring dependence of intensity from field inductgris ~afterwards spectrometer at various values of phase and
proection of two-dimentional particles distribution functiodMPplitude of diagnostic field represents the determination of
onK = (1L, 1) direction of phase plang, (), andinduction integrals of studied d|str|bgt|on functl_ons_ on longitudinal
B, changes in limits B,< B, < B, , whereB, - induction, phase plane. We must not!dﬁat thed_lrec_tlons on phase
when signal from current measuring instrument is equal R§n€s, along which the profiles of distributions are measured,
zero. The directiol is possible to be changed by changing 8¢ determined by amplitudes of diagnostic field, varying
gradient of inductiorB, in quadrupole lens. When gradient ifnclination of sinusoidal dependence of this field from phase.
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lll. THE RESULTS OF MEASUREMENTS

Figure 1 shows the examples of particles phasespectrum
distributions profiles in bunches oxr &) plane, andigure 2
- the samefor longitudinal plane [2]. In bothases the
measurements areonducted for beams, accelerated
regimes of stored energy. The measuremeet® conducted
in various moments of current pulses, shown on figures. For
beginning of readout of diagnostic section phase it was
accepted phase value, appropriate to maximum of intensity in
energy spectrum.

The analysis of experimental results has shown:

1. At definite conditions of formation the appearance of
bunches-satellites is possibleontaining 6-10% of all
accelerated electrons.

2. During current pulse the picture of distributions can spectrum
change. In particular, the reduction of averagergy in the
bunch during currenpulseand increasing dfpace division
of these buncheghat is, appearance of "second beam" is
observed.

3. Losses of accelerated beaare maximum in the
beginning of current pulse and monotonously decrease to total
disappearrance at the end of pulse.

The received results allowed to study mateeply the
process of accelerated beams formasiad, in particular, to
find out the role of different variants of operative setup,
particles capture on parts of electrodynnamic structures with
sharp unhomogeneitiespreakage of distributions on
longitudinal phase plane owing fosses because of cross
movement, leading magnetic fields unhomogeneitiess andspectrum
other factors.
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Figure 1. The trasverse phase spa¢e). Four proections
locate the main part of beam particle distribution (lower). T
rest three proections (upper) give the position of satellite

Figure 2. Longitudinal phase spaég ¢ ). Evolution of
%eam particle distribution during pulse of beam current: at 25
ns (upper picture), 45 ns, 65 ns and 85 ns (lower picture).



In thecase of restoration distributions in crgdane the task
IV. CONCLUSION is linear, and in case of longitudinal plane - nonlinear one.
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