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Background

* Electric field multiplies
e Great spatial precision

* |deal for muon tomography
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Our Detector

* 3 independent GEM foils for amplification.

— Purchased from Tech-Etch
—4.5"x4.5”

* Ar/CO, gas flows through the detector and is
ionized by radiation
— 70:30 mixture
— tested with a known >Fe source (5.9keV radiation)

* Potential use for homeland security
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Construction

e GEMs are stretched and mounted on G10
(fiberglass) frames

e Assembled onto the lid of the detector



http://images.google.co.ve/imgres?imgurl=http://www.cs.fit.edu/~wds/images/jpg/FloridaTech_Seal_color-2.jpg&imgrefurl=http://www.cs.fit.edu/Academics/moodle/&h=2438&w=2438&sz=619&hl=es&start=1&um=1&usg=__Xk5rW8mrLmg2-MI4lRlFDYXdx00=&tbnid=ubIOPxiHNRmbEM:&tbnh=150&tbnw=150&prev=/images?q=florida+tech&um=1&hl=es

* |dentical chips exhibit

101195-1-REVA

* Charge integrating amplifier chip

in
nd az |
=E]
nd 3
—
I
Qi+
i
aut

gnel_3
gnel_3

different behavior

quil_a
[ R
10 = 169 R
40 =
Ri1 qed_a  geda
j 200 Ci2 %
21 R4 1.0
25KZ304 . F3 i .40k % T 18
. |_4= 157 q R4 i 1 1=
in - dot 0z T 0.0k ADBO0YART C8 o T e
J |_r MMBETHE1™ 1_] " 3z [> ; ”1.|:| ey 1.0 ADED1ZARM 5{9&3
cal (o] 4 1] o 1 out-
_ — S 2 b P
{? Rig o o4 100p = 5 g Ll
C7 10meq | 1 [ MMB TS [mic] = L1
1p LTI T, MAMBTHS 1 C13 -+ C4
g 2 i |‘: U S 1.0
1p 11 2 R . T
DE 10 10
MBTSY5 RE R10 ;i R1g "
1 ; 150 c10 1k %= R0 301k 15 w R11
G J_E“J:I R12 A i3 a0 = 1.5k
D %= L 37k
= gueila geda ? W
hbAB TAHE 1 “
c11 % R4
Tk 6.1 Ri5
w TED O+ Lzp
COM1 ADBOTZARM R1G
10_EOGE_PINS guila 5 400
] aut+
p _ =
ph L =
o _T7 =) =}
£G6BECREEEE +
R17
e ] 1.5k


http://images.google.co.ve/imgres?imgurl=http://www.cs.fit.edu/~wds/images/jpg/FloridaTech_Seal_color-2.jpg&imgrefurl=http://www.cs.fit.edu/Academics/moodle/&h=2438&w=2438&sz=619&hl=es&start=1&um=1&usg=__Xk5rW8mrLmg2-MI4lRlFDYXdx00=&tbnid=ubIOPxiHNRmbEM:&tbnh=150&tbnw=150&prev=/images?q=florida+tech&um=1&hl=es

Sparking

e Caused by...
— Poor stretching
— Foreign materials on foil

* Purchased glue dispenser

e Tested clean room
— Between an ISO 8 and ISO 7
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Recent Developments

* Produced a new lid for the detector

— No more leaky, fragile gluing. Components are
welded instead
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First “New Lid” Attempt

 Warped during welding
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Recent Developments

* Readout electronics have been problematic,
with a large oscillations due to input
capacitance (noise)

— Attached readout strip directly to the amplifier
chip
— Moved the electronics into the gas box

e Still received too much noise
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Summary

New lid (not yet in use)
New readout
Much nicer noise levels

No signals from radiation recorded yet
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Future plans 19

* We are ready to test our new readout against
the °>Fe source

* Next step, producing a larger detector


http://images.google.co.ve/imgres?imgurl=http://www.cs.fit.edu/~wds/images/jpg/FloridaTech_Seal_color-2.jpg&imgrefurl=http://www.cs.fit.edu/Academics/moodle/&h=2438&w=2438&sz=619&hl=es&start=1&um=1&usg=__Xk5rW8mrLmg2-MI4lRlFDYXdx00=&tbnid=ubIOPxiHNRmbEM:&tbnh=150&tbnw=150&prev=/images?q=florida+tech&um=1&hl=es

