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Counting bunch by bunch

Temperature

Wire Temperature



Deposited energy in the counter = 5.3⋅10-7 Gev/p.
The efficiency of the counter is less than 2%.
The photon yield in the frequency range of PM is ≈ 1 
photon per 100eV of ionization energy loss, 
typical efficiency of PM cathode ≈0.1, hence the 
expected signal is 1.1⋅10-2 photoelectrons per proton 
intersecting the wire area.

HERA at 920 GeV/c



Ν = protons intersecting wire area
σ = beam width (0.7 mm)
d’ = wire diameter (7 µm)
Nbunch = 1011 protons
Bunch Rate = 1/96 ns = 10.4 MHz

Position

Center
1 σ
2 σ
…

Assume signal efficiency of 10-6

Rate [Signals/bunch]

SatturationdxxnN

di

di hh
bunch ∫

+⋅

−⋅










⋅
−

⋅
⋅⋅

⋅=
2

'

2
'

2

2

2
exp

2
1

σ

σ
σπσi



Black body radiation: The temperature Tbb at which the radiated 
power is equal to the deposited energy in the wire Pdep [MeV/s] can be 
calculated from the Stefan-Bolzmann-law:

where s = 35.4 MeV / (s1 cm2  0K4) is the Stefan-Bolzmann-constant 
and A is the area of radiating surface. The surface of the heated wire 
portion A is approx 2 ⋅ σv,h ⋅ d ⋅ π [cm2]. The power can be calculated 
by:
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Tmelt = 3000 0C

αis the expected loss from secondaries = 0.3
dE/dx = 4.1 MeV/cm (carbon)



wire oscillation 
orientation along 
the beam 
propagation 
direction

For wire temperature measurement is 
proposed to use the strong dependence of 
frequency of normal oscillations of 
tensioned wire on temperature. Excitation 
can be a parametric resonant mechanism 
generated by special piezoelectric 
transducers. Oscillations can be detected by 
piezoelectric or optical ways and can also 
serve as source of beam profile information. 
The temperature sensitivity of the vibrating 
wire sensor estimated on the level 10-4 °C. 

Frequency dependence on current in a 70µm tungsten wire

glowing
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The overall current of the beam is set I0 = 6 nA. Because of 
short traveling distance only half  of the beam was scanned.

Vibrating wire scanner: first experimental results on the injector beam of Yerevan synchrotron
Arutunian S.G., Dobrovolski N.M., Mailian M.R., Vasiniuk I.E.

Yerevan Physics Institute

The first experimental results of the transversal scanning of the injector electron beam (6 nA
after collimation) of Yerevan synchrotron by scanner based on the vibrating wire (vibrating wire 
scanner - VWS) are presented and the corresponding horizontal beam profiles are obtained. The 
information from the beam local intensity is picked up from the measuring of wire natural 
oscillations depending on wire temperature.

vibrating wire: 90 µm beryl-
bronze wire
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Counting Mode



HERA-B Detector

Detection efficiency > 50%



Note the increased rate in the
Bunch gaps (=coasting beam)

Detection of coasting beam

Another method:

Total DC current (upper) and total bunch current (lower)



The negative horizontal dispersion 
leads to signals on the outside wires

6σ

4σ





Neighbor-buckets

Another method: Fast wall current monitor
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