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Cooling Test 

The ra.tio of closed loop vertical Schottky signal to open loop vertical 

signal i.s plotted against frequency in Graph L Cooling is obtained for 

almost all frequencies except i.n small i.ntervals between 0.6 and 0.7 GHz. 

The overal 1 gain between pick-up and kicker has bee.n increased from ",,90 dB 

Special phase correcting filters are 

inserted i.n the network to correct phase distortions at the low frequency roll 

off of the power amplifier, Compare the curve measured on 22nd June 1974 

with the curve measured during run 505. 

The estimated cooling rate for our system with its band from 0. 75 to l, 5 GHz 

is obtained as the difference between the cooling rates of two systems, one 

system working between zero frequency and LS GHz and another system working 

between O and 0.75 GHz. The details of this estimation are given in annex 1. 

This indicates a cooling rate of about 3-4% per hour. For most of this 

estimation the standard method of S, Van der Meer has been applied (ISR-P0/72-31). 

Vertical increase in effective beam height calculated by l :C. Hubner is given 

in annex 2. It is about 0.5% per hour. 

The vertical beam blow-up due to white noise. of the amplifier chain is 

calculated to be 0.81% per hour in annex). 

Conclusions 

The net cooling rate should t!1erefore be .,.2. 2% per hour. A change of 20% 

in vertical height should be visible with the vertical Vosicki monitor. 

Vos icki scans ,U the beginning and at the end of the run are, however, identical. 

Vosicki believes that the monitor might not see changes in beam heights when 

us before the experiment. 

This was unfor:tnnately not known to 

The low heff was chosen to obtain a low loss rate, 

the aperture of our pi.ck-up and ki.cker being only •5 rnm. 

stacked only 70 uA were lost duri.ng the 9 hours. 

Out of 0.8.35 mA 



' . 

Longitudinal beam density variations are not perfectly suppressed in the 

pick-up, due to asyumetries in the chamber. These signals may cause a blow-up 

of the beam {S. Van der Meer). The signals appear as revolution harmonics 

but do not overlap on the frequency axis with the vertical Schottky signals, 

An especially narrow beam in momentum was chosen to avoid this overlapping. 

To increase the effect of the damping compared with that of the white 

noise and the intra-beam scattering, and also to obtain workable conditions 

for the Vosicki monitor, it seems reasonable to experiment with beams having 

effective heights of about 4 mm. 

P. Bramham 

W. Schnell 

L. Thorndahl 
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Estimate of cooling time 26,5 GeV/c 

Hand O. 75-L 5 GHz 

Upper freq. sample length 

Lower freq. sample. length 

current 

protons in upper sample 

protons in lower sample 

0,835 A 

o.s:n,10J 

1.062•10) 

Average momentum spread 0.2% 

difference in revolution time 

slip in length between extreme momenta 2':r4 

Upper freq. mixing factor = 2.5/3,18 

Lower fre,q. mixing factor ®; 

.Relative increase in damping time 

for upper frequency mixing factor 

Relative increase in damping time 

for lower frequency mixing factor 

Upper frequency damping rate for 

ideal phase and gain per turn 

Lower frequency damping rate for 

ideal phase and gain per turn 

2 • .5/6,36 

Net damping rate per turn 

(0.428-0.127)·10- 9 

106 ps 3.18 cm 

212 ps 6.36 cm 

0-167•10 14 protons 

4 m.m average over run half height 

mm "' 

1M 

= 

l 

1 

25 

o. 79 

0.39 

2.2 

mm 

Van der Meer 
ISR-P0/72-31 

Fig. 2 

" 

Our system acts only on detected position and not angle > therefore damping 

rate is reduced by factor 2 

per turn 

15% per hour with ideal gain and phase 

The ideal garn for 0,835A and our electrode configuration is estimated to be 100 db. 

(W. Schnell, ISR-RF/72-46). 

our present amplifiers). 

Our gain, however, is 95 dEI (max. gain available with 



/\JsfNEX 1 (continued) 

]1ur thermore, the phase response, as can be seen from Fig . 1, is not 

perfect and we assume therefore the damping rate. reduced by a factor 2 due 

to the gain being too low and by anot:he.r factor 2 due to the phase errors. 

We therefore estimate a damping rate of 

3-4% per hour 
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ANNEX 3 

Beam blow-up due to white noise from amplifiers 

Noise figure is 6 dB + x4 in power 

1 GHz noise power at input 

= 16·10-12 Watts 

Gain of amplifier chain 

Output noise power is therefore 

64•10-3 Watts 

2.53 V rJil'S on lOOQ 

95 dB 

'v4• 10 9 

13 Volts give a displacement of 2. 3 x 10-B metres 

Electrode length 3 cm, spacing 1 cm, Sv = 15 m 

E = rms kick= 2.53/13•2.3•10-8 = O.45•1O-8.m 
p. turn 

9 hour,s + O.9•1O10 turns 

/:,.<.z 2 > • amplitude 
= 

0.2 10-16 0.9 10 10 

O.18•1O-6 

The initial�} 2. 77 
u;- = 0.78 nun 

r:-2-
v<z. > •. amplitude = 0.78•/2 = 1. 10 nun 

✓ (1.21 + O.18)10-6m = 1.18 mm 

7.3% increase in rms z value over 9 hours 

0.81% per hour 

(ISR-RF /72-46) 


