Response of diamond sensor at a quench
of the QCS magnet

14. September 2004
T.Tsuboyama (KEK)



The QCS (Superconducting final focus quadruple) magnet
guenched and MOSFET/PIN diode response.

A terrible beam instabil |ty
happened and beam entered

QCSon Sep 14, 2004 at 9% -
18:02. QCS quenched aftet,, -

the beam is|ost.
Belle suffered from 2 krad at

amoment. Fortunately, Belieé -

SVD isworking well.

There were no beam abort
request from Belle/SVD.

0

response at 18:02.
Further investigation is done.

SVD PIN monitor showed no *

L OOys .ago 1 156

1000

0 2 46 8 1012141615202224

5_'::':::::::

F oo R
R il 0 S EE e o

e St

0 g B —" p——

SN A A A AR A
EES.EEEEE.SE?E?’.SESES.EMEE.EE&E(}.SEE

L S P LS ST N ¥

0 2 4 6 8§ 101214 161820222-

S R A
131G IEI7IZNIEIEIRIR5202052




Detail PIN data

» ThisfigureshowsthePIN diode *+ | | ©

outputs with the highest time
resolution. Infact, PINs show
activities.

 Thelevd is, however, still very
low.

* Inthepreviousplot, the datais
averaged in 30 seconds and the
narrow peak Is smeared out.
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Response of CVD diamond radiation sensors

e CVD diamond sensors are put at the | P chamber entrance. We
have been thinking they have much lower gain than PIN diodes.
However, for thistime, the result was excel lent.

 Both ADCsfor Dial and Dia2 overflowed. Dial and Dia2
showed at least 10 and 50 time, respectively, larger signal than

the usual radiation level.

e A 1-sec RC low-passfilter isinserted in front of ADC. The
signal could be much much more larger, had we not adopted such

afllter An
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More plots :
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» The upper figure show o i
the response of all = oo T P
TED 2 750 1
RADFET sensors. fml gt Cm b 3
0 g 10 ot ot
 Doselevel dependson T T
the sensor position. e o e

o Lower figure shows
diamonds and PIN
diodes in the tunndl.

 PIN diodesinthetunnel
show no response either.




The PIN output recorded in the KEKB data logger

e The sum of output of PIN diodes ! ———— $eam current
IS sent to KEKB in oder to P H'rﬂa'tmi R
correlate with KEKB monitors. - I .
Theinterval between the two
cursors is 400 nsec.

 In thisbeam abort, the beam was
lost in afew turns and all beam
abort requests came after the beam
IS completely lost.

e ThePIN diode output started to
decrease at 400 nsec. The beam
abort decision logic is equipped
with an 800 nsec low-pass filter.
Thisiswhy Belle beam abort
request was not issued.
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Summary

N o o &

At 18:02:45, 15 September 2004, there was aterrible beam loss.

Beam waslost in ~100 psec, faster than the Belle/KEK B beam
abort decision.

It caused QCS guench, however. QCS guench are not responsible
for the beam |loss.

SVD RADFET recorded about 2 krad dose in this beam |oss.
The output of PIN diodes was unexpectedly small.
Diamond sensors recorded high activity (out of the ADC range)

Although the low gain PIN diodes showed large pulse, the
background disappeared before a beam-abort request was issued.

| guess that the induced charge was huge but limited in time and
the output voltage of the low passfilter was really small.



