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CAPACITY EFFnCTS OFN DELAY LINE PICK-UPS FOR KICK MRASUREMEHTS

A. Méssina and V. Sitchov

1) The kick of the Janus K.M. prototype has been measured with a
delay line nick-up. Due to the presence of electrical stray fields
the risetime and the amplitude of the kick can be measured incorrectly
by these pick-ups. In order to evaluate the influence of these
electrical stray fields a simulated KM was built with no magnetic
coupling between the magnet itself and the loop.

The delay liune pick-up had the following characteristics :

length 1 = 100 cm
width w = 0,6 cm
characteristic impedance  z, = 75 ()
propagation time %d = 5 ns.

Pig. No 1 shows the set uwp of the syctem.
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Since the length of Kl is 30 cm and its propag
it is possible to replace the distributed stray capacities
magnet and the loop by an cquivalent lwaped capacity C,
the beginning of the Ki. "

ation time is 1,5 us
between
placed at

The equivalent electrical circuit is shown in Fig. 2.
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voltage across the magnet

Vro (t) =  voltage acress the resictance Ry at one end of the lcon

CS = equivalent stray capacity between K and pick-un
placed at point A

Z0 = HO characteristic impcdence of tle pick-up

’CS = RO (é

T; ~ R, e, = Mine consiant of the intcgrator

Because C  from
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2%3) is the Heaviside function
4,7,9 show V,  for tne differeni valucs of R
i

Pige 7 ¢ R

— 0 oo
f6) H < c == O 1] i) ‘P, °

g

(Fig. 4 ¢ R 91 R =0 )



The voltage across (% will be
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Figs. 5, 8, 10 show \ for the different values of R
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(rig. 5 : R R, Fig. 8 : R = 0, Fig, 10 : R, = = )
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In the case Re = Ro we have
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vCi (t) = vi (t) <

From where we can easily get

) = Veix 2T

In our case we had vcix; 45 nV, Vixs 150 V
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2 x 45 10“3 x 260 10~
150 x 75

CS ==

The same procedure was used for measuring the valuve of € for differcnt
positiong cof the delay line in the XU aperiure.
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Fig. 1% shows the variation of ©C_
dif{ferent radial position of the foop a
cold plate.

2) Distortion of the kick.

In {he real cose we have to add to the Ii¢k the pulse induccd b
the elecetrical stray field into the loup.
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Lebts call () the ratio between VL .
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vhere v = 1
where X s J( vy at
o)
where v (tls the voltage across RO induced by the magnetic field
into the pick-up.

If we don't take in account the delay of the pick-up for the nagnetic
field, we can write

P aé R P, R
\'4 = v-r rwrnd ” = S X V . ( -t ) X .--—-—-—:9—.“—
. x w o R R Fa * R+ R
C (¢]
where

P = width of the pick-up delay line,

width of the aperture.
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In our case :
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FA = 140 mn.

We can estimate the maxima of Vci(t) and Vy(t)
R AN
for the three cases of R, = R.s Re = oo , and R, = 0.
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Case 3 is relevant only because it allows us to sce practically enly the
stray field.

Case 1,2 instead are the cases used in our neasurements.
In these cases it is important {to evaluate the values of MX.

In ocur case :

L = 0,56 pH
I = 8.000 A
x ~6 3 3
4, = LI = 0,56 107 x 8107 = 4,51077 w
V. = 60 kV
ix
- . -12 e n remi2
&, = 2 10 X 75 = 150« 10 seC.
1 R = R
) he ]{O
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From these values we can conclvde that a) in the case of one shurt
circuited end the electrostatic effect has never a relevant event and
that in matched loop its maximum is only of 5°/o.

It may be useful to evaluate M (t) during the risetime of the pulse

for the case R = R
e 0

We have then
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‘ Pig. 3 shows the shapé of vi(t). We can assume with good
approximation that vy is of the form
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Fig. 14 shows the behavicur of M(ﬁ) aw function ol the timo.
b oefter 160 ns the inTivence of =i

From there we con easily sce thot
n

fiecld is negligibvle.



High voltage mcasurements

In order to check the low voltage measurements the delay line pick-
up has been put into the prototype at 80 kV. Once it was shorit-circuited
and once open circuited at one end. In the first case given the very
short delay of the pick up = 2,5 ns, we measured the magnetic field,
in the second case we induced into it only stray field.

Graphs A,B show pictures of the two cases. The peak of the stray
field is = 30 mV, when the {op of the magnetic figld x is = 400 mV,
then the ratio between the maxima is 3000/400 = 8 /o.

The values are sligthly higher than the low voltage measurcments
probably for the higher value of CS, but still very small.
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