2006/02/07 H.Tatsuno

How to fit the excess between Ka and Kb

- last meeting...

- the excess is caused by a superposition of X-ray
signals and pedestal (noise)

- a fitting with an exponential structure for the higher
side tail doesn’t converged ... --> | will try again

- this meeting...

* a second peak which exists in a pedestal spectrum
can produce the excess !

--> today | will show a simulation of the excess

sorry still preliminary



run 520 sdd1 pedestal out

run 520 sdd2 pedestal out
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run 520 sdd5 pedestal out
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run 520 sdd1 pedestal out
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run 520 sdd2 pedestal out
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run 520 sdd5 pedestal out
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relative excess intensities

- fit ...
* considered the pedestal stability

* not included Cu X-rays

- added residue plots



| out_calib_part_Ti mean_sdd1 | 22l ssaon0a/ses | | out_calib_part_Ti mean_sdd1 | 22 954.0804 /546

Prob 0 Prob 0

F Tt TiKa1Mean 4509.125 + 0.227 TiKa1Mean 4509.125 = 0.227

11000 BGa 866.5826 = 36.0203 BGa 866.5826 = 36.0203

BGb 0.6832255 = 0.0104221 BGb 0.6832255 = 0.0104221

10000 BGc -5.007569e-05 = 7.126274e-07 BGc -5.007569e-05 = 7.126274e-07

KalKb_ratio 1.606961+ 0.018105 Ka1Kb_ratio 1.606961 + 0.018105

9000 Fano 0.1477419 = 0.0057502 Fano 0.1477419 = 0.0057502

; SigmaTi 64.56948 = 0.28391 SigmaTi 64.56948 = 0.28391
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| out_calib_part_Ti mean_sdd3 | 22/ ndf 838.2885 / 560 | out_calib_part_Ti mean_sdd3 | 2/ ndf 838.2885 / 560
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| out_calib_part_Ti mean_sdd4 |
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| out_calib_part_Ti mean_sdd5 | 22/

1329.91/464

Prob 0
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| out_calib_part_Ti mean_sdd7 | 22 ot 1174243/ 532 | out_calib_part_Ti mean_sdd7 | 22 ot 1174.243/532
Prob 0 Prob 0
L L L TiKalMean 4509.062 = 0.290 1T T TiKalMean 4509.062 = 0.290
14000 : BGa 3997.011+ 48.983 13000; : ; BGa 3997.011+ 48.983
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Construct a pedestal shape

- second peak fit ...

- the fit function is a gaussian (height, mean and
sigma) and an exponential (constant and slope)

- construct pedestal shape ...

* 2 main gaussian and second peak;
2 gaussians and an exponential



only for sdd|

run 520 sdd1 pedestal out run520 sdd1 pedestal out
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second peak fit

a gaussian + an exponential

| 1 gauss and exp fit run520 sdd1 pedestal |
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Construct pedestal shape

noise simulation run 520 sdd1 pedestal

60000 ol
- noise
C Entries 2100000
- Mean 38.18
50000 — RMS 22.53
- Underflow 0
u Overflow 0
40000 [— X2/ ndf 154.2/192
C 8l height 4.683e+04 = 55
r gl mean 39.97 +0.01
L gl sigma 12£0.0
30000 __ g2 height 930.5+16.7
r 82 mean 150.1+0.1
B . 82 sigma 3.001 = 0.046
20000 - i . constant 9.93 + 0.00
[~ K slope -0.02999 + 0.00004
10000 —
0 Coov0 0 1y |\M;. o IS I S R W R N S T
0 50 100 150 200 250 300

not realize under 20 ch
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noise simulation run 520 sdd1 pedestal

hnoise

Entries 2100000
Mean 38.18
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Underflow 0
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gl height 4.683e+04 = 55
g1 mean 39.97 £ 0.01
gl sigma 12+0.0
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= noise
C Entries 2100000
- Mean 38.18
50000 — RMS 22.53
- Underflow 0
C Overflow 0
40000 [— X2/ ndf 154.21192
- 81 height 4.683¢+04 = 55
L gl mean 39.97 +0.01
- gl sigma 12+0.0
30000 __ g2 height 930.5 + 16.7
- 82 mean 150.1+0.1
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[~ slope -0.02999 + 0.00004
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out[ch]

noise simulation run 520 sdd1 pedestal
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Simulation

- histogram fill ...

-> randomize the pedestal value in consideration of
the weight on the pedestal function, and if the value is
within 3 sigma of main pedestal gaussian, a fit function
value is filled, if not, the pedestal value is added on it.

- that means ...

-> because the fit function doesn’t have the excess
events, if a filled histogram has some excess, we can
say it is cause by not gaussian part pedestal.



simulation

| out_calib_part_Ti mean_sdd1 simulation | 700.9462/513 | out_calib_part_Ti mean_sdd1 simulation | 700.9462/513
Prob 7.315436e-09 Prob 7.315436e-09
FE T 1ttt TiKa1Mean 4511.056 = 0.235 T TiKa1Mean 4511.056 = 0.235
11000 BGa 842.4285 = 45.2722 ; ' BGa 842.4285 + 45.2722
BGb 0_7289247 . 0-01 28944 10000 ................................. ....................................................... BGb 07289247 . 0-01 28944
10000 BGc -5.347902¢-05 + 8.760013¢-07 : BGc -5.347902¢-05 « 8.760013¢-07
Ka1Kb_ratio 1.648563 + 0.018607 9000 T T P . ................................... ..................... KaiKb_ratio 1.648563 = 0.018607
9000 Fano 0.1502518 = 0.0061228 : : : Fano 0.1502518 = 0.0061228
S SigmaTi 66.18017 = 0.30748 %8000 ................. SigmaTi 66.18017 = 0.30748
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11000 BGa 866.5826 = 36.0203 - BGa 866.5826 = 36.0203
BGb 0.6832255 = 0.0104221 BGb 0.6832255 = 0.0104221
10000 BGc -5.007569¢-05 « 7.126274¢-07 BGc -5.007569¢-05 + 7.126274e-07
Ka1Kb_ratio 1.606961 = 0.018105 Ka1Kb_ratio 1.606961 = 0.018105
9000 Fano 0.1477419 = 0.0057502 Fano 0.1477419 = 0.0057502
Y SigmaTi 64.56948 = 0.28391 SigmaTi 64.56948 = 0.28391
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The simulation shows the excess, but...

- we can’t explain what the second peak is...

- there is no guarantee that a second peak really does pile-up
with a signal. It’s possible the peak is localized near some
channels by ADC hardware problem. In fact a pulser spectrum

has no pile-up event. (figures from Okada-san) bulser (PHADC)
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