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Nanosecond pulse creation of proton beam Analyzing this expression one can conclude that
current on the Moscow meson factory linear accelerattte time constant, = RC is corresponding to the high

is necessary for neutron physics experiments and th@quency response amg =L /R to the low one.

st_orage ring operation. The diagnostiqs of such pulse Usually the gap resistance R is about 1 Ohm. As
with a few nanoseconds rise and fall times and with@, 55 the capacitance across the gap is about

pulse length from few  nanoseconds to fevt = 30-40 pF, the high frequency cut off is calculated

microseconds is needed. The Wall Current Momtotr0 be 1/2RC = 5 GHz. The low frequency cut off of a

(WCM) applied for this purpose in the 400 keV linac : L :
A . _.conventional type is higher than the required one to
beam transport line is described. The WCM bandwidt bserve the Linac beam pulse that continues for few

IS _from 20 kHz to 1 GHz. The WaII‘-Current monltormicroseconds. Increasing the inductance of the WCM is
being used now at the MMF Linac's beam transpo

L .
channel is described. The test structure, experimenba?cessary for decreasing the low frequency cut off.

results and the construction of the operational device are

resented, the method of the precise injector ener Wite loap Permal
p . p j ay - e
measurements are discussed.
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INTRODUCTION Il
Measuring beam parameters after an injector is Syne
very important task for accelerator commissioning,
particularly while using the beam of micropulse regime Osc. S 0hm
for neutron experiments. It is necessary to control beam

parameters directly behind the chopper [1, 2] that is a
basic device for creating the micropulse regime at the
MMF Linac. To measure the continuous proton beam

pulse with the length from 0.2 to 18 and rise and fall Fig.2 Wall Current Monitor test bench.
times less than 10 ns one need to create the detector ' .
with a wide frequency range from ~20 kHz to 1 GHz. The WCM test bench scheme is presented in

Also good matching and shielding are needed for tHeg.2. Two commercial 50 Ohm matching structures are
device operating in a very high noise level conditionglivided by the ceramic ring and connected with 100 x
The Wall-Current Monitor was created for thesd10 Ohm resistor over the perimeter of the ceramic ring.
measurements. The square wave-form oscillator represents the beam
1. THE TEST WALL-CURRENT MONITOR current pulse. Up to six permalloy tape rings and up to
four wire shielding rings were used to investigate the
dependence of the WCM low frequency cut off. The
corresponding experimental results are presented in
'h@ C=— R H L Fig.3. Figures over the curves show the number of
permalloy rings during the experiment and the number
of the wire shielding rings are in brackets.
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Fig.1 Simplified equivalent circuit of the Wall Current
Monitor

400 keV H beam micropulses created by the
chopper during the accelerator operation for physics
experiments were used. The micropulses from 200 ns to
1.0 us are usually used and are needed as small rise and
fall times as possible. Now ~20 ns is available with the
chopper. The pulse beam current on the beam transport
channel is about 60 mA.

Specially designed test equipment was created to Fig.3 Test WCM responce
check the required parameters for the WCM. The
simplified WCM equivalent circuit [3] is shown in

01 wire)
o
0{d wires)

From (1), taking into account that, [T, one

Fig. 1. can estimate the flat voltage droAp) during the time
The corresponding frequency response of thét as:
WCM will be: 0 At
V() _ 1 AU =U,__ [d-exp+— )
Z(w)= 10) = @) 0 %TL %
JaC +%?+%wl_ The corresponding time constants recalculated

by (2) will be the following ones.



For four wire shielding rings without permalloy with the help of neutron beam loss monitors or by
rings T = 0,23us, for one wire shielding ring without means of a Faraday cup signal integration. Knowing the
permalloy ringst = 0,64ps, for one permalloy ring shape and the amplitude of a full beam current

1=5,93ps, for three permalloy rings= 10,95us, for macropulse as well as the shape of a chopped one (from
six permalloy ringg = 19,67ys. wall-current monitor) and analyzing the values of loss

2. MMF H*, H TRANSPORT LINE monitors or a Faraday cup in both cases, one can
) - : r estimate a correlation between full and chopped beam
N e B e T e— current amplitudes. The corresponding calculations
[ | { "'-. show that a chopped beam current amplitude is at least
S Pt 95% of a full one.
- | 3. ENERGY MEASUREMENTS
" With the help of two WCM it is possible to
- measure the absolute energy of the injector beam by
measuring the time shift between signals. The block
H diagram of these measurements is shown in Fig.6. Here
| is the known distance between two WCMgtd) is the
time that is taken by signal to go from WCM1 (WCM2)
Fig.4. Schematic diagram of HH beam transport line. to the time shift measuring device aat} is a device
systematic error. If we can measure the time signal shift,
The schematic diagram of the MMF HH beam it is possible to determine the beam velocity as
transport line is illustrated in Fig.4. Bc = liAt, where c is the velocity of light. By means of
The chopper is placed directly behind thehe following approach it is possible to determine the
injector in the first part of the beam transport line tabsolute time shifht between two WCMs.
protect transport line equipment and especially o -
diagnostic equipment having a direct contact with the in
beam from a damage during an accelerator = I —
commissioning. The charged particle beam current at j
the MMF first part beam transport line represents the - — A
(1150 ps 200 mA pulse train with 50 Hz (it will be E— kL
increased up to 100 Hz soon) pulse repetition rate. The Chamael !
injected beam unnormalized emittance is 8#l@m L L
mrad, its cross diameter is about 5 cm. For MMF
Chopper commissioning and a beam microstructure
control a special wideband Wall Current monitor was L . . .
designed and placed at the second part of the bean Let At'; is the time shift measured by the device.

transport line. Using this device on the second part Iseplacmg the cables between WCMs as shown in Fig.6

conditioned on a cleaning effect of the bending magné’f'.e can gelmz. These time shifts may be expressed as:
Bending magnets operate like a particle separator so Aty =At+5+ A -, (3)
undesirable ions flowing from the injector are reduced. At =At+ 1t -Alz -t . ) )

To measure the continuous proton beam pu|S§So, from here one can get the absolute time shift:
with a pulse duration up to 58 and pulse edges about o At= (At +AE)2. (4)
20 ns we used WCM with a frequency range fro,.hJsuaIIy, it is not necessary to do this procedL_Jre every
20kHz to 3 GHz. An experimental shape of thdime you want to measure t'he beam energy. It is enough
chopped beam current pulse is shown in Fig.5. The daéh determine the correction = (At’, - At’)/2 once.
line points to a shape of tail beam current pulses th&thally, one can measure the absolute time shift as:
appear together with a single pulse (solid line) due to At=At) -A. (5)

reflected waves existence if no matching circuit is usedlhe accuracy of the measurements mainly will be
defined by the noise conditions.

Fig.6 Energy measurement block diagram

2S00 fe CONCLUSION
— The described device now operates at the MMF
" A0 My H* beam transport line. A number of physics

experiments with pulse neutron sources have been done
| successfully. The design of such a device for the MMF
|I | H™ beam transport line is needed.
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