First Look at GPSA

* Analyzing background from irradiated gpsans
- Exponential Decay of Detection rate
- Region of Interest and “glowing”

— Tube Interference

es Rogers
7@vols.utk.edu
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24899-24902 (calibration)
Long BM scan for intensity
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Runs 24879-24895
Varying |B| -5T,5T
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Run #
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-shows irradiation
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24863-24878 (calibration)

Attenuation 3-2k
Pinhole 200um-1mm

24865
24870
24875
24880
24885
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24895
24900
24905
24910
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24920
24925
24930
2493

Runs 24879-24895
Varying |B| -5T,5T

Long BM scan for intensit

24899: Au foil exposure 30 min
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24899-24902 (calibration)

y

Runs 24903-24935
Varying |B| -5T,5T

Detector pos moved Ruyn #
~20cm ->

Average Counts/ Second for Runs
-shows decay of irradiation

24976-24985 (reactor off)
Test background

Time difference ~34 hrs
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24940 -
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24965 -

2
24955

Shutter closed 24936

24970
24975
24980
24985
24990
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24863-24878 (calibration)

Attenuation 3-2k
Pinhole 200um-1mm

24865
24870
24875
24880
24885
24890
24895
24900
24905
24910
24915
24920
24925

Varying-|B}--5T,5T

24899-24902 (calibration)

Long BM scan for intensity . o
-shows decay of irradiation

24899: Au foil exposure 30 min -

Average Counts/ Second for Runs

11.0
—_— =™ b
Fit Error
10.5 I Zero-Field Data

I, = 3.2(1) Hz
1/t=—67(7)x10"%s71
Ty/, = 2.88%333 hours

b =7.6(1) Hz

experimental runs
Show Frost Plot decay

9.5

o
[=]
L

B3

Zero-Field Average RO| Countrate [Hz]

0 10000 20000 30000 40000
Relative Time [seconds]

Runs 24879-24895 | Runs 24903-24935 & P o
Varying |B| -5T,5T S < S
@ S

24976-24985 (reactor off)
Test background

Time difference ~34 hrs
(reactor off)
] ] ] ] ] ] ]

24930
2493

24940
24945
24950
24955
24960
24965
24970
24975
24980
24985
24990

Detector pos moved Ruyn # Shutter closed 24936

~20cm ->
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Trial 24864 (calibration)

-2d detection histogram of counts colored logarithmically
-x=horizontal position (derived from tube# (0-98 front) (99-196 back)
-y=vertical position (derived from Resistive Charge Division)
-color corresponds to total #detections within area for full run

Attenuation x100k with 2mm aperture
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Horizontal Position (m)
(from tube #)

Region of Interest:
~x:[-0.16,0.16],y:[-0.16,0.16]

Horizontal Position (m)

Scaling:

-Orange region is about 10e3
-Blue is about 1

-white=0

histogram of counts colored logarithmically
= 0.0082m (front row is 0.0082m in front of back row)
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Horizontal Position (m) Horizontal Position (m)
(from tube #) Scaling:

-Orange region is about 10e3

-Blue is about 1

Region of Interest:
~x:[-0.16,0.16],y:[-0.16,0.16]

ite aperture being 1/10th size
ing” from previous Run



Vertical Position (m)

(1% run of experimental sequence)
Open, |B| =0
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-Trials 24879-24898 (1* experimental run) have shared Rol
-Rol for back detector is same as for front
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Vertical Position (m)

(3" run of 2™ experimental sequence)
Open, |B| = 5T
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“glow” from second
calibration sequence(?)

New region of Interest
(~20cm change) — complies with logs

-Detector pos moved ~20cm in trial 24903
-Trials 24904-24937 (2™ experimental run) have redefined Rol for beam
-"glowing” region at (0.0,0.0) from second calibration run? (24899-24904)



(3" run of 2™ experimental sequence)
pen, |B| =5T

Front detector array
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New Rol for trials
24905-24937:
~shifted 20cm ->

Horizontyl Position (m)

“glowing” image| of previous run, Verticallbands suggest that detector tubes become irradiated



Interference:
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* Linear
coloring of
counts
histogram

“band” between
tubes 127-131
visible

- beam hits causing
tube to become
irradiated, incite
more detections
along length



B nes 127131

| Run 24905, +z (back) array
Detection Rate: Run 24905
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Tubes

Plots show Run# by Ypos of detection for all runs in second experimental sequence

These tubes dont show decay because they correspond to where the beam is hitting,
S0 the interference is being reset every run

Detections for Tube 29: Runs 24905-24935
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Tubes 140-130

e oo a0 Run 24905, +z (back) array

Detection Rate: Run 2¢905
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ube histograms: [Run#, Y pos]

-135, 138 show decay Tube 130 Tube 131 Tube 132

of bands from gIOW Detections for Tube 130: Runs 24905-24934

Detections for Tube 131: Runs 24905-24934 Detections for Tube 132: Runs 24905-24934

-130 shows Roi, beam
hitting in center

-x(140)=0.08m
-x(130)=0.19m
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Detections for Tube 133: Runs 24905-24934 Detections for Tube 134: Runs 24905-24934 Detections for Tube 135: Runs 24905-24934 Detections for Tube 136: Runs 24905-24934
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" Deecton Rate/ it area vier

- Video shows logarithmically colored histograms for all runs in
second experimental sequence (24905-24937)

- Includes runs (24903-24904 to show calibration irradiation (24899-24903)
and detector movement (24904))

- Includes runs (24936-24937) to show background when HFIR on (higher
than background when HFIR has been off for a long time (runs 24976-
24986 are ~36hrs after 24937))

- constant coloring scale for all runs

- shows counts/ unit area/ time
(histogram for each run is scaled by
length of run to find detections/second)

- trials with higher average counts/ unit
area/ time (more purple than blue)
correspond to “ramping down” trials
where |B| decreasing

- “glowing” region decays with time




Conclusions

* ‘Glowing’ on detector and tube interference add
background that affects data analysis

* Can correct for interference by analyzing only
Rol, subtracting predicted interference counts
within Rol




Questions

 What Is causing tube interference?

- |s beam “scattering” in y direction just from beam
profile? (actual data)

— Tubes are dirty? (if gas mixture within tube contains
methane, radiation may cause radicals to form and
oll tubes, causing interference lengthwise)

— Gas escaping? (small helium particles escaping thin
steel tubes, pressure decreases, constant threshold

means it detects protons too)
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