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A D IET | JIRECTIONAL IN SD? .

S Pawel mcjewrki’f Simulation

@ D50 ke\/S recoil
o drift distance (z) = 50 em

a full diffusion

® passes through electronics

@ result: standard [HDR|F] data filer




A D IET | JIRECTIONAL IN SD?_
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- MINIMUM CUBOID dx
AROUND TRACK = :
S A/:Jy

< >

dz
8 dx dy dz of srimulated track “cloud”

measured before drifting to M|~PC

& All eventsr analyrsed with standard

) reconstruction code
8 theta phi measured

& 3 directed runs (x) Y z)



SIMULATED FVENTYS

drift2s-20070711-12- 0001 neut.ndd drift2s-20070711-12- 0002 neut.ndd drift2s-20070711-12- 0003 neut.ndd
Event: 2, Left MWPC Event: 2, Left MWPC Event: 2, Left MWPC
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SIMULATED Vs R EAL [DATA

drift2s-20070711-12-0001-neut.ndd drift2a-20050617-20-0215-wimp.ndd
Event: 2, Left MWPC Event: 93, Left MWPC

« bipolar
signals
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SIMULATED DA_TAJ R ECONSTRUCTED

250 keV S Recoil, "True" Values
Direction From Minimum Cuboid All-Sky Map, Reconstruction From Simulated Data

- — x—directed run
== x-directed run _| = y—directed run
_| = y-directed run — z-directed run
= z-directed run |
(') 0




~ [DIRECTIONALITY FROM SIMULATION
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meansexFEmean dy:Emear
I
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- X run 4.20 + 0.01 | 3.60 + 0.01 | 3.11 + 0.01

0.01

I+

'y run | 2.08+0.01 | 4.71 0.0l | 2.30°

7 run | 1.98 +0.01 | 3.99 + 0.01 | 5.56 + 0.02




SIMULATED vs R EAL DATA"

All-Sky Map, Reconstruction From Simulated Data All=Sky Map, Regc;rasot(r)u'\clzlt;c;n rrom Dila bata

- x—directed run - x—directed run
_| = y—directed run _| = y—directed run
— z-directed run — z—directed run
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0 0

TUNABLE PARAMETERS NEED TUNING FOR REAL DATA




R ECONSTRUCTING X

drift2s-20070710-19-0001-neut.ndd
Event: 1, Left MWPC

S 2mm pitch

& count number of anode

wires hit -
_é : / : : | :
& dx = (wires hit =) x 2 %]
“ (mm]

S resolution ir coarse

100 150 200 250

Time in microsec
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R ECONJSTRUCTING Y

time slice

©
*

Time rslices are taken over time

of track (~5|.Jf)

mecn charge measured at each .

wire per time slice
Fach wire wéi'g'hted bg factor:
| lMEAN/fTAND,I4RD DE V|
over extent of track

meon wire number calculated

via circular statisticr

(P\efotuti_on high due to high
(]}JI) rampling rate




R ECONSTRUCTING /

drift2s-20070710-19-0001-neut.ndd
Event: 1, Left MWPC

& multiply track extent in
time by drift velocity
(~6Q m/f) to getdz in mm

& dz measured from
‘barseline crossing to
baseline crossring on either

anode or grid sum (too
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much)

& dz measured from fwhm
of first anode pulse to
fwhm of lasrt anode pulse

(too fmaLL)

100 150

Time in microsec




R ECONSTRUCTING /

drift2s-20070710-19-0001-neut.ndd
Event: 1, Left MWPC

& Pawel’s simulation

dz = 1us = 50 us ' ruggerst dz be measured
from sum readout —
srhaping time (]pr) 2l
o0OMS.
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drift2b-20060617-02-0003-wimp.ndd
Event: 9717, Right MWPC
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ALPHA R ECONSTRUCTED

Alpha Track in 2D Projection (x-2)

829 1037 1244 1452 1659 1867 2074 2282 2489 2697 2904 3112 3319 3526
I I I I I I I I I I

Small points indicate actual wire hits
Larger circles proportional to pulse area

Rz = 267.3 mm
dx = 146 mm
dz = 224.0 mm _—
voltage weighted
No. wires hit: 74 mean time

Z (bottom: mm, top: microseconds)



NJEUTRON R ECONJSTRUCTION

& Qarge tracks (alphas) can be
reconstructed by simply interpolating

a line between anode hits.
& Jhis begin-f to fail for rmaller tracks
srince the extent of thisr line in x is.

largely dependent on the angle the
track hit the MIAPC.

& X 1 now being reconstructed ursing

-~ time slices as the Y direction



D R ECONSTRUCTION

Track in 2D Projection (x-z), Resampled
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e crror bars proportional to actual error

== red points center of wire hit

== hlue circle proportional to pulse total charge
= 2 * sigma
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Track in 2D Projection (y-2)

6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126
[ T T T O T O O O O O N T N O N Y B

| === error bars proportional to actual error
_| == 2~ sigma
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Delta x over time

Delta y over time

F RROR PLOTS @& STATISTICYS

Histogram of d$x_diff
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D R ECONSTRUCTION

200 keV S Recoil, Original Track 200 keV S Recoil, Diffused Track 200 keV S Recoil, Reconstructed Track

y [cathode] (mm)
y [cathode] (mm)
z [time] (mm)

y [cathode] (mm)
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x [anode] (mm) x [anode] (mm) x [anode] (mm)




~ CONCLUSIONS & FUTURE |~|ORK

& 3D track reconstruction looks very

promising

& (Jreful for discrimination — simulations
srhow for RPR s have dx = dy = dz

$ Electronicsr change may greatly improve

directionality

& \Nleed to inverstigate data taken with new

- electronicr (fc Nns rha per.f)



