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Threshold levels compared to dynamic range

Highest threshold cold 

magnets: OK (as defined in 

functional spec)

• Problem reduces with higher energies

• TCP IP3: worst case

TCSG and TCLI: 10 times lower thresholds

→ capacitor (up to factor 100)

• Similar for warm magnets

→ most locations should need no changes

• possible limitation? → see next slides

TCP IP3 - worst 

case
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TCP in IR7 – Andres Gomez Alonso
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TCP in IR7 – Andres Gomez Alonso
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Resistor-Capacitor Delay
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Experience:
• LHC dump 

lines
• HERA and 

various IC 
response 
tests (thesis 
M. Stockner)

• Some of the 
SPS LHC 
collimator 
tests (thesis 
D. Kramer 
and T. 
Bohlen)







TCP in IP7

• Signal collected 
within 640µs

• IC on last 
collimator and 
IC 1.5-2m 
afterwards (no 
element in 
between) show 
same signal



TCP in IP3

• Signal collected 
within 640µs

• IC on last 
collimator and 
IC 1.5-2m 
afterwards (no 
element in 
between) show 
very similar 
signal



TCP Thresholds

• Add a capacitor and a resistor to the readout chain of all 8 TCP ICs

▪ Reduce the peak signal by a factor of 175 

▪ Increase length of the signal by 175 → signal collected within 112ms

▪ For 1.3s integration time (logged every 1s) → practically no difference

• Increase the upper end of the dynamic range by a factor of 175

• The thresholds will have to be recalculated and redeployed

• 40µs 450 GeV threshold values:

TCP Theoretical threshold [Gy/s] Old thres.
[Gy/s]

New thresh. 
[Gy/s]

IP3 ~40’000 23 4’025

IP7 ~2’000 (correction for ultrafast 
losses due to RD1.LR1 failure

23 4’025



Triplett at over-injection

Chicane in 
IP8









TDI (Saturation)

• Same as at TCP: install capacitor + resistor to 
slow down the signal and measure higher 
instantaneous losses. Factor: between 10 and 
175?

• Integration over a longer time: averaging out 
fluctuations 

• Daniel Kramer found that integration times of 
about 1ms gave the best signal to noise ratio
with LHC set-up in SPS.
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