June Status report
Maple Leaf Particle Detector

ANDREAS BUTTENSCHON
CoRry HODGSON, LAURA MAzZZINO, WYATT JOHNSON
AND QUINN FARR

e ol

X%
045(.(]” = >

UNIVERSITY OF ALBERTA

DEPARTMENT OF PHYSICS

EpmoNTON AB T6G 2G7
CANADA

June 24, 2011

REviIsioN: 1.0



Table of Contents

[I__Activities] 2
LI WeBSTEA . . . . o o o e e e 2
L2 Simulation]. . . . . . . . o e 2
[1.3  Thermal Testingl . . . . . . . . . . . 2

L.3.1 First POB Testl . . . . . o o o 0 o o o 3
1.3.2 Second PCB Testl. . . . . . . . . . . . . e 3

2 Design/Development Issues| 3

3__Milestones| 4

[4_Personnell 4

List of Figures

1 Counts Large Scale PCB 1|. . . . . . . . . . . . .. . 6
2 Counts Small Scale PCB 1l. . . . . .. ... o oo oo 7
13 High voltage|. . . . . . . . . . 8
|4 Counts Large Scale| . . . . . . . . . . 9
b Counts Small Scalel . . . . . .. .o oo 10
|6 High voltage|. . . . . . . . . . o 11




1 Activities

June was another busy month for the team. The count-rate spike in our (David Florida Laborato-
ries) DFL testing was investigated by performing two thermal tests on each of our first two boards.
(The results of these tests are described below). It was discovered that two of the resistors on the
second and third channels of the first board’s high voltage line were different than the resistors on
the first channel, and every resistor on all other board’s channels. These resistors were in fact the
ones with the count spike in thermal testing.

In addition to the pressure sensors being completed for the balloon flights, all five boards are now
populated and able to connect to the Geigers. These boards will undergo testing in the upcoming
month.

1.1 Website

The preliminary website has been set up and is now live. The website will feature a degraded
version of the specifications of our payload (Design/Electronics/Software/etc). It will also feature
media releases of the team such as test flights and milestones completed on the project. The full
webpage is expected to be fully operational by the end of the first week of July.

URL: http://www.isset.ualberta.ca/students/uahasp

1.2 Simulation

A software called 'STK’ is being investigated to simulate expected count rates from historical data.
This will also aid in the proper calibration of our detector’s Geiger tubes.

1.3 Thermal Testing

Throughout the month, the team prepared for, and performed thermal testing on the first two
boards. Initially, a procedure using a standing heater with an insulated enclosure for our electronics
was devised. This had poor temperature control, and quickly overheated the electronics, whereupon
the two faulty high-voltage channels malfunctioned (a voltage drop to the Geigers occurred), and
the other channel remained constant. The count rate from all the tubes malfunctioned, suggesting
it may be an issue with the "count” line, rather than the high voltage line (at least where the
resistors are correct). On that note, one of the team members noticed that two of the high-voltage
resistors going to the Geigers were different than those on every other board, and the final resistor
on that board. Given the faulty testing procedure, however, the team set out to properly test both
the first and second boards in a better environment.

A team member contacted the Particle Physics group at our department to receive support
and inquire for equipment needed for the thermal test: an oven used by the DEAP experiment was
available for use. It can raise the payload to a certain temperature in a given time, making it capable
of recreating the heating portion of our thermal testing at DFL (David Florida Laboratories).
Furthermore, a band of thermal-couples was available for use to measure the temperature of specific
components of the board. This allowed us to see exactly when things started going haywire.

The results are discussed below, all the Figures are in the Appendix.


http://www.isset.ualberta.ca/students/uahasp

1.3.1 First PCB Test

As seen on the Figure (1| and Figure [2| the count rate in the second channel has a massive spike (as
seen in DFL testing results). Contrary to DFL testing however, the third board experienced no
spike this time. This is possibly due to not heating the oven enough.The voltages on each channel
were perfectly fine. Upon further investigation, the team found that not only one resistor on each
of channels 2 and 3 were changed, but also one resistor on all three channels is different from every
other board. Measuring their resistance with a multimeter showed them to be equivalent at room
temperature, however their operation at high/low temperatures could have changed the voltage in
some way. On another note, three resistors on each of the first two boards differ from those on
the final three boards, due to a shortage in Digikey’s stock. The differences should be negligible,
however it will be investigated in more thorough thermal tests in the upcoming month.

1.3.2 Second PCB Test

As seen on Figure [2] the second PCB has no count spikes associated with temperature, suggesting
that the problem lies in the electronics of the first PCB. This Figure [1] is on a small scale to
demonstrate the background radiation and radiation from a source. This Figure [4] is on a large
scale to demonstrate possible spikes in count rates. As seen in the Figure [6] the voltage on the
second PCB drops by about 40V on the second and third HV channels at high temperatures. This
will be investigated next month, and answered in the near future.

2 Design/Development Issues

The team had ordered 12 Geiger tubes: 3 to be flown at HASP and 9 spares for thermal and hardness
testing at the university and weather balloon testing purposes. The team had only received 3 on
March, which were secured to be flown at HASP, since the back order of the 9 extra Geiger tubes
were not luckily to arrive to the university due to the crisis in Japan. The team decided to purchase
9 extra Geigers from Germany, in case the back order never arrived. After 3 months of waiting,
the 9 reminder Geiger tubes were received and now the team know has enough Geigers available
for testing. If the order from Germany arrives, the team will have 21 Geiger tubes in the inventory,
to perform further testing of tube performance.

A weather balloon launch, which will carry one of the testing boards and Geiger tubes, is sched-
uled for Sunday June 26'". Three more balloon launches are scheduled for the following month.
The team expects to obtain realistic count rates at high latitudes to compare with our mission in
HASP, as well as to test the performance of the detector on a comparable environment than HASP



3 Milestones

Name Date of completion
Started FLOP Early June
Custom Tested Payload using DEAP oven First two weeks of June
All Boards Populated June 21
All team member obtained their radio call sign June 23
Team radio training June 6
Team website End of June
Data analysis program in IDL End of June
Data read (from payload) program to replace the use of Labview | End of June
Arrival of all components necessary for weather balloon launches | June 2

Table 1: Completed (June) Milestones

Name EDC
Firmware completion for weather balloon launches | end of June
First weather balloon launch June 26
AGU abstract submission July 25
Further test Geigers and new Boards July
Complete FLOP By end of July
Manufacturing metal enclosure July

Table 2: Upcoming (July) Milestones

4 Personnel

Nothing to report.



APPENDIX
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Counts on channel 1 small range over o temperature increase
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Figure 2: Counts Small Scale PCB 1



o8e10A USIH :¢ oIndrq

swl|
00s 00 oo oog a0 a 4
@
— 81 3
L —0Z 3
IR ) X , , |T|ll|T|ll|T|\T|l\|l\|\TIl|\om 3
—oy £
a
aw|
0as oC¥ 00y 00c agl a -
=
-0
=
=)
o
fe]
ssbalaul aunodadwisy boasAD ¢ |suubyD sbojop ybiy o
sul]
003 oov 00% 00z 00l 0 -
8% &
=
ey 5
aos &
ssboloul auntodadwisy b 1sAD 7 |suubys sbojop ybiy o
suuf]
005 oov 00% 002 00l 0 -
8% &
-0
— 06¥ 5
laos &
4]

2sp2Joul anipdadwial o Jsao | jguubyd abojop ybid



9[ROG d3IR SIUNO)) :f 2INS3L]

aw|
oo 00% ooF oop ooz 0oL o

|

008 005 0% 00g o0z 00l 0
S R i e e o L s e s e e e e )
E- g
E- 0l
E- =1}
== oz
E- 57
E- 0g

2eD210ul adnjosadway o usap abuco jjDwWEs o ue ¢ |2UUDYD UG ElUNCY
B

008 005 0% 00 o0z 00l 0

; S e e e s e S m
ol
=1
0g
=4
0g

2spaoul adnjodadiwa; o Jsan abupd ||DWE © UD 7 |FUUDYD UD SjUNCY
B

a0g 005 o0 00t o0z 0al 0

E =0
E g
E- =0l
E- =1
E- 0z
E- 5z
E- og

SED=10UL DL_\._#_ULUﬁ_EU# o Joa0 abuod ||DWE & U | |sUUDYD U Ejuncs)

snocg swncy aumcdadws)

FWneg



9RO [[eWG SHUNO)) :G 2SI

frle wivley D0

aw|
oop

fElvEA

0ol

Ay

008 00g o0% 0oL o0z 00l 0

S e I S e R T *._ﬂ__ﬂ._+++ EUL LR m
= =L
= —%
E- =L
E- —Ho
= —7I
E- —r!

asDaJou) sunjpiadws) o Jasa sbuDy |Dws ¢ |auuDya ua sjunal
By

v 0os D0F 0og DOz 0ol 0

m

4
9
]
ol
Zl
¥l

asDaJoU) sunjpiadws) o Jasa 2BuDs ||DWs 7 |auuDya ua sjuna’)
By

09 09 0¥ vl Loz oal v}
E 32
E- iy
= =5
E- ]
E- ol
= Zl
E- tl

asoadul Un__.._u*Un_m_n_EUA. o Jaso =buod ||BWs | |2UUDyd uo spunoan

swncy aumcdadws)

snocg

10



o8e10A USIH :9 9Indrq

aull|
009 005 0¥ oog 007 a0t o
34}
[ 14, 3
— —0z 3
— =07 g
s 5
[1/]

sl
o] us] 005 a]u} Q0% 00z fala]! 1]

i g o

2spaJoul adnpdadwesl b o1sao ¢ [2uubys sbojop ybid

sul|
00§ 00z 001

&+
2s802JouUl adnypdadwiol b 1saD g j2uubys obojjop ybiH

auu]]
009 005 a0y 00% 00z 001

9%
agr

100cs

2sp2Joul anipdadwial o Jsao | jguubyd abojop ybid

sbeyop YbIH sbeyop YblH

sbeyop YbIH

11



	Activities
	Website
	Simulation
	Thermal Testing
	First PCB Test
	Second PCB Test


	Design/Development Issues
	Milestones
	Personnel

