Beam tail measurements by wire scanners

By Kay Wittenburg,
Deutsches Elektronen Synchrotron DESY, Hamburg, Germany
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in the counter = 5.3-10-7 Gev/p.

y of the counter is less than 2%.

on yield in the frequency range of PM is = 1
on per 100eV of 1onization energy loss,

ypical efficiency of PM cathode =0.1, hence the
expected signal is 1.1-10-2 photoelectrons per proton
intersecting the wire area.
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emperature T, at which the radiated
sited energy in the wire P, [MeV/s] can be

dep
efan-Bolzmann-law:
P
T, = B [K]
s-A
TEi .
ere s = 35.4 MeV / (s! ecm? °%K#) is the Stefan-Bolzmann-constant Position
and A is the area of radiating surface. The surface of the heated wire 4957, 103 Cent
portion A is approx 2 - G, - d - @ [cm?]. The power can be calculated 2 cnter
by: 3756107 1 o
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String oscillations frequency (Hz)

For wire temperature measurement is
proposed to use the strong dependence of

frequency of normal oscillations of ’

tensioned wire on temperature. Excitation A wire oscillation
can be a parametric resonant mechanism T~ ?ﬁ;ﬁzﬁm along
generated by special piezoelectric propagation

transducers. Oscillations can be detected by 1| direction
piezoelectric or optical ways and can also T
serve as source of beam profile information.

The temperature sensitivity of the vibrating
wire sensor estimated on the level 104 °C.
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Fig 3. Laser beam scanning by vibrating wire. [ mA

Frequency dependence on current in a 70um tungsten wire



experimental results on the injector beam of Yerevan synchrotron
tunian S.G., Dobrovolski N.M., Mailian M.R., Vasiniuk L.E.
Yerevan Physics Institute

ental results of the transversal scanning of the injector electron beam (6 nA
tion) of Yerevan synchrotron by scanner based on the vibrating wire (vibrating wire
- VWS) are presented and the corresponding horizontal beam profiles are obtained. The
ation from the beam local intensity is picked up from the measuring of wire natural
oscillations depending on wire temperature.
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Figure 1: Schematic view of the HERA-B wire target.
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Detection of coasting beam
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The HERA-B experiment [43] uses an internal wire target inserted into the halo of
the stored HERA proton beam. While machine performance was improved during
recent years, this halo practically vanished. Therefore the wire target has to be
moved close to the beam core at about 3 to 4 @ in order to keep the actual rate con-
stant at the design rate of five interactions per bunch crossing. As it was observed,

this leads to a high sensitivity of the interaction rate to beam orbit jitter of very
small amplitudes. To overcome this situation, it has been suggested to artificially
create some beam halo by means of tune modulation [42].
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Neighbor-buckets

Abbildung 5.3: Das TDC-Spekirum beim Betrieb eines dufleren Drahitargets zeigt
die zeilliche Zuordnung der Wechselunirkungen innerhalb eines Zeitroums wvon
202ns bei einer zeitlichen Auflésung von 0,1ns. Wechselwirkungen von Proto-
nen zwischen den gefilllten Bunchen sind wie in Abbildung 5.2 beim Betrieb eines
dufleren Targetdrahtes auch in den Daten des TD(-Systems zu sehen.
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