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(count loss at short times)
avoid this by
multi-segment detectors
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‘Analogue’ counting

1) True waveform digitizing,
waveform analysis

2) Integration of anode current:

charge collection

(remove anode resistor from PMT
base)

readout by integrating amplifier,

averaging over many pulses (~10%)
suppresses pulse height fluctuations
for single events

(mean pulse height > 1 bit of digitizer!)
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. . . U (t)
Integrator circuit: RC — self discharge! I(t)=CU(t) +—

__dN—2 dN-1 dN
N 1/ \l/

——— M

dynode signal:
‘digital’ counting

— ) Transient PC

C 2 g Recoder
R, I U(t)

!
1(t)=1pe ™ (1+ a-e*'-cos(w,t+ ¢)) Linearity!

K

correction for self discharge at long times:
fit of the numerically differentiated signal dU(t)/dt
In order to correct U(t)

-t t
U(t)= C( R(I:O_ Tﬂ) [RC-erﬂ -(1+a-e‘“-cos(a)1t+¢))— z, -eRC]
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Integating circuit kept discharged between muon pulses (U1 ‘closed’)

CMOS switch U1 opened by ‘extract trigger’ a few ps before muon pulse

DAQ gate 100 us (R3C1)

1oV 12V —12V 12v 12V
RS
e
C1 5
U1 L U2 3 R1
MAX331 “|~100 ps[ | MC14525 4 R
CMOS! ©/ Mono 02 ‘extract
switch - flop f trigger
IKE 19
4 12V 12V
L S . transient
anode output 5 ¢ A |~ recorder

—712V _1oy (12 blt, 100 MHZ)
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anode signal

dynode signal

Integrated signal from anode,

‘digital signal’ from dynode
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RS Example: RFUSR on Si:B under illumination
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. " decrease of rf asymmetry
& - under illumination:
2- - diamagnetic fraction
or
) relaxation?
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RF OFF RF ON, on resonance

integrated signal
(evtl. corrected for discharge)

b)
after numerical

differentiation

o . +——— : : : : 3
. . || oscillation frequenc :
lifetime corrected, - | d y
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= rf field calibration (B,—>w)

d)

rf asy decrease: relaxation!
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Advantage:

*multi-segmentation not necessary!

*especially suited for Tl techniques (RFuSR) at pulsed beams

Problems:
«discharge integration circuit: very small relaxaxion rates difficult to observe
*sensitive to pick-up distortions

“fit of multi-component signal (TD) ‘difficult’...

to be further developed! = JRA MUON-S (I1SIS-PSI-Oxford-Parma)
voltage divider for PMT (linearity at high rates),
shielding, stabilisation

sintegrator optimisation (DAQ gate — RC discharge)
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