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Data Acquisition

DATA ACQUISITION SYSTEM

Silicon
Surface 2 Custom 2 Custom
- connectors Cables connectors
Barrier > I E— | Preamp Amp
Detector (I/O) to inside (I/O) to
_: enter _: MAST _: leave _:
MAST probe MAST
probe arm probe
—_— arm arm
Ne— S —
Peripheral Component -
Host Interconnect Express Digitizer
PC Fiber optic cable (PCle) Expansion System

® Custom written software in LabVIEW controls how the digitizer collects data during
shots and then writes the data files.

® Sending the signal through custom connectors considerably contributes to noise
levels. Floating coaxial feed-throughs should be used to transfer the signal between air
and vacuum and any mechanical probe arm flanges.
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Electrical Noise

PMI33S50A SOMM:z 100MS/s PHILIPS > v S —— -
‘ PM 3350A G0MHz 100MS/s PHILIPS

Noise le
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Raw Data: Signals

PD Raw Data Signals/ Shot: 29879

Voltage (V)

;:2 i | | ® Data was continuously
0.6l sampled during the shot
0.4 at 60MHz with a high-
0.2 speed digitizer.
0.0 ® The observed count
-0.2 rates and pulses showed
~%110 0115 0120 0125 0130 0135 0140 0145 0.150 a clear dependence on
| | Nelutral Belam POV\'IeI‘ | | the neutral beam
1.5} | power.
/\//\W ® The voltage signals are
— | proportional to the
= sl | particle’s initial energy
deposited into the
0.0 J . silicon surface barrier
0.110 0.1115 0.1120 0.1125 0.1130 0.1135 0.1140 0.1145 0.150 detector.

Time (seconds)
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Voltage (V)

Raw Data: Particle Pulses

Raw Data Signals/ Shot: 29879

07} ° ., ey 3.': Tt :
? .3 o, 8% ° . o $9° 9 o
. . ae o, :' . .: ;.o :l. .:‘.a‘ fg,is .
0.6 .: :ﬁ:: : :;5:' .g:%:q ',. 3, i.- 3 i: ;s.. :l:::?:':?:‘:
B R RO B 3 PR gt o8 { ¥
0.5 ’. Ne M ® l. o %M, ..‘ o 3o '_..’.‘ .' ‘..‘.rff.‘.” o)
A el . .ge RO R pedte %y AR AL .‘f 3
* a.'.. [ %, .“ . H ,9“ 1.
oarg el B TR a0y £ DS
"‘.';'(: 5 S kaio o ey ‘-.;.252 "
0.3 ﬂ--r:;g’-”';' 5'; ;!: . 128 R
. ..¢ : 54 9 4 " (. o ;' ;
o lga s 501 35 2 b Pl s iR LR g 0
i TE WELE A B S R
0.0
-0.1 ¥

0.1545

e’
0.1540
Time (s)

1 % of %9 f
0.1530 0.1535

Voltage (V)

0.6 |-

0.5F

0.4

0.3}

0.2

0.1t

0.0

Raw Data Individual Pulses/ Shot: 29879

Proton Triton

0.000002

0.000004 0.000006 0.000008 0.000010
Time (s) +1.4473e-1

® Average peak height ~0.6V for 3MeV Proton and ~0.2V for a 1MeV Triton.
The average peak width is 100 - 500ns, epending on shaping parameters

energy loss in foil)
® 3He could be identified so far
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0.8 MeV 3He ion would have an average height of ~0.15V (or less due to



Peak Fitting

Sample Set of Normalized Peak Values Used to Create Peak Fit

—

0.6 |

Voltage

0.4}

0.3

0.2}

0.1

0.0

-0.1F

1.0 |
I _
V= e 1(t+t0) (1 4 tanh(ca(t + to)))
%DO.G
0.4
0.2
0.0 i
6.8(?00000 0.0060005 0‘00010010 O.OOOIOOIS 0.0000020
Time (s)
® A peak shape function from sampled peaks
within each data channel.
® Sampled data are normalized to a
maximum value of 1
® Normalized data are fitted determining C,
and C, fit.
o

Groups of peaks fitted with:

S(t,to) = AVn(t,to) + ag + art + at?

12/9/13

~8:60000 0.00005 0.00010 0.00015 0.00020 0.00025 0 /000035
==

0.000001 0.000002 0.000003 0.000004 0.000005 0.060006 0.000007

+1.2003e-1
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Counts

Counts

Particle Rates: Beam pulses

® Criteria of good signals: ratio of fitted amplitude

Histogram of Peak Values/ Shot: 29958 channel: 3
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Voltage Values (V)

1.8

error to amplitude value

Cut on ratio to suppress noise
Histogram amplitudes for given time bin
Proton and triton are mono energetic
Integrate over time bin

Shot : 29958/ channel: 3
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t{ ¢ Triton
t t Total
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