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...Xspress 2 DPP & measurement of Event Crosstalk (XTK)

i | HPGe64 / Xspress2 Chan 27 (Pix 28) and neighbours: Full Raw Ramp
I T T T I

16,000
26 18
14,000
12,000
36
10,000
w
@
°
3
o 8000
Q
<

6,000

4,000 if-

2,000

0 I I I I I
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Tima (19 Ene nar nainél

« STFC Xspress 2 DPP

HPGeb64 | Xspress2 Chan 27 (Pix 28): Partial Raw Ramp with XTK event locations identified
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» Resolution poor for
CR>200 kcps per pixel

* “Noise” on raw signals
correlates with Event XTK
from neighbour pixels...
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HPGeb64: Typical Event XTK from neighbour pixels
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HPGeb64: Raw event signhal w/wo XTK Correction
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HPGe64 Mo Xsp2 Full MCA & Xsp4-EMU scope data Chan 27 @ OCR: 588kcps

I XSP4-EMU FWHM = 629 eV
I XSP2 MCA FWVHM = 1179 eV

-
N
=

-
=]
ES

®
x
T

o
x
T

-
ES

N
=

L L L L
135 4.5 15.5 16.5 17.5 18.5 19.5 2.5 215 25
Energy ( keV)

3,400 3,500 3,600

Time (12.5ns per point)

..but‘rwwi(:es largerFPGA, synchronous sampling,

and real thme chan-to-

..justification for new D

P...Xspress 4

an communication

diamond



Xspress 4 Hardware (1): FEM-2 ( Custom generic FPGA Module )
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Xspress 4 Hardware (2): ADC Board & Active Midplane

ADC Board

« 10 channel PCB

« Diff / SE Signal Input

 SE Reset Input

« S/W programmable
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Xspress 4 Hardware (3): Passive Midplane
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Xspress 4 XTK Processing Channel ( V7 firmware )

[XTK] Event List to/from neighbour pixels / local FEM?2’s
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Xspress 4 Hardware On 120-Scanning
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HPGeb4 + Xspress 4 On 120-Scanning: Mo low rate

MCA Mo (17.47keV) @ 29kcps OCR HPGe64 + XSP4 : Chan 10
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Mo medium-low rate

MCA Mo (17.47keV) @ 129kcps OCR HPGe64 + XSP4 : Chan 10
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Mo medium rate

MCA Mo (17.47keV) @ 414kcps OCR HPGe64 + XSP4 : Chan 10
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Mo high rate

MCA Mo (17.47keV) @ 776kcps OCR HPGe64 + XSP4 : Chan 10

35e3 |——no-xtk-corr FWHM : 2318eV
== xtk-corr-servo-delete50-lin-servo-dc FWHM : 500eV
2003 - 776 kcps per pixel OCR:
Mo FWHM 500 eV

~25e3
£
a
%
2 20e3
| 5.
o
o
9 15e3
c
=
0
O

10e3

B M
0 l‘k | )-L‘_ | M
0 25 5 7.5 10 12.5 17.5 225 275 325
Energy ( keV)
\\§

%‘a) diamond



All 64 pixels — Mo Resolution against Output Count Rate

Mo (17. 47keV) FWHM Res v OCR : HPGe64 + XSP4 with & without Xtk correction
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All 64 pixels — Mo Resolution against inferred Input Count Rate

Mo (17.47keV) FWHM Res v ICR : HPGe64 + XSP4 with & without Xtk correction
| \ |

2000 | » 3 | o
ha™ ] $ : °
.~".. ® ' L)
1800 - #}_ LA
¢ .
. o
1600 - . o i
s (]
- .: ; f
bl .

1200

0’.
.
9 [ ]
e .
.0‘ —
1400 . ¢ .
“‘
"‘
.
o‘.
““
.
.

1000

800

FWHM Resolution ( eV)

600

a00- .§

200
0 200 400 600 800 1000 1200 1400 1600

Input Count Rate ( kcps )

FWHM < 500eV...is good, but...

\

diamond

J




Back to Mo 400kcps: Pk / BGnd improvement & thoughts for the future...

Counts ( per 10eV bin)

10,000 =

1000 -

100 ¢

MCA Mo (17.47keV) @ 414kcps OCR HPGe64 + XSP4 : Chan 10

Pk /BGnd ~ 400

10

Characterise events in BGnd — improvements ??
Other detectors (e.g. Fine Pitch HPGe) — charge shared events ??
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Concluding Remarks...

With knowledge of the local neighbourhood at both calibration and
run time very useful performance gains are possible...

e Event XTK Correction

Chan-to-Chan Communication across many channels (not just those
sharing a single FPGA!!) will be useful to study other neglected areas
of detector performance...

« Background (Low Energy Tail) Reduction ?
« Charge Sharing ldentification and “correction” ?
« Other features (...as yet undiscovered) ?
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