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Cloud chamber

Radium 226 source in a cloud chamber. Cosmic ray in a cloud chamber.
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Beta Detector

1) Detector
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Detector

A PIN diode (p-type, intrinsic, n-type diode) is a diode with a wide region of intrinsic semiconductor
material (undoped) contained between a p-type semiconductor and an n-type semiconductor.
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see comments

Following changes are need for the 4—diode variant using BPW34F(A) diodes:

— D4 = BPW34F P A, from r r Vi
° ° ° ° D1 - D BPW3 or BPW34FA, from Osram or Vishay
R3 = 10M
R4t = 1k
R5= 100k
R8 = 0 (short with a wire)
C4 = 100n
C6 = 10p
C9 = not needed (do not populate)
S pF it b d alt tivi 3 g I > - =y ) T QI 1
ane capcitor can be used allernativiy, (¥}
Cl or 1?2 mlfst' be shorted in this case wl}rlh a’] ﬂ.l [] @qglﬂﬂ‘Uﬂa@q @thWﬂ@ﬂ nOIse
solder, a piece of wire or a 0 Ohm resistor hd
¢ op €2 10p C6, . 3n3
R3 should be elther an SMD 4| | I I Ch  LT70n I I case—mounted parts
0805 part (preferred) or a
vertically r|$uunttd reqular @ |' 40M | L I k7 |I
leaded resistor (THT part) K] l l oL 4Oy RE 49y 49y SW1A
+ QY A M
A T s * BT
. TLE2072 S J 9V battery clip
= 1 8 = [ ~
> Outl Vee . =l GHD
& & » 4 Inl- .
( t
* - 3 -|n1+:l>J R ,Illﬂ' BNC socke
r 2 out2 —= . _ Putput 1 17,
_ [+ [ I In?— [ - I I o 12 2 13
E E b, ' e -
‘ES% E FS Eth EZS§ C3 4 Gnd In2+ 5 Lo a: =
=1 [t = o =1 o =1 ? ] — GI'IH GND
& o —[ =T U1 5 c7 +| c8 L
» - 100n — e [ — ——
— i (S — GND GND
100n 100n 47u
% % The passive low=pass filter RB/CY limits the high frequency band for
the largest & steep alpha particle signal peaks. The output filker C10/R9
~ . ~ =~ . =~ =~ e ~ matches the impedance such that an external microphone is recognzied
GND GND GHD GMD GHMD  GND GHD GMND GND GMD GHD with modern headset sockets of laptops and mablle phones (c.f. 4—pin mini-

connector diagram on the right). It can be omitted if a regular oscilloscope
records the signals but that might require a new energy calibration using
a reference alnha snurce if alnha enernies shall he measured nrecisely.

8



Amplifier circuit
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Amplifier circuit

DIY Particle Detector v1.2 - overview of electronic components

N~ e —mr i Mie— I Ml ie— T e i~ —

1-diode variant for measuring energy of alpha particles and electrons TuF63V 4§
X 7
Resistor values in Ohm: Capacitor values in Farad: brown black black yellow (brown) palaiyy: starépin== [gng pin =4
BRI, RY 44 3.1 K cl1,c2 10p D1 or Da: Silicon PIN Diode BPX61:
R6, R7,R8 10k “f !
o —— ; ' Ty polarity: pin '
s . — e Jed b dT with notch
. - ,\.— :"» '.‘;?’.-‘.V ; —‘_‘ ‘ = anOde

yellow purple black brown (brown) marking: 100 brown black black red (brown)

R2 15 k C3,C5,C7,C10 100n R9 2k2 (2.2 k)

Vama L ;
!‘ ‘ ‘ \%— Ul Dual Operational Amplifier:
B N 2 ] - o

red red black brown (brown)

brown green black red (brown) rharking: 104

d TLE2072(A)CP
R3 40 M c4 C6 co polarity: circles
‘o mark position of
' ‘ n pin 1
470 n 3n3 6n8
black SMD resistor (474) (332) (682)

(SMD = Surface Mounted Device)
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Spectrum 8 Strontium 90 (®°Sr)

Strontium-90 is a radioactive isotope of strontium produced by nuclear fission,
with a half-life of 28.8 years. It undergoes f~decay into yttrium-90, with a decay
energy of 0.546 MeV.

wSr
Tija = 28.74 yoars
$:\0.546 MeV
ny
(Ty/2 = 64.1h)
32 \2.28 MeV
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Output signal

HMO1002 (Hwy 0x101800035; Svw 05.886)
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Output signal
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Output signal

RIGOL ™ H soous

Persis Time

Infinite

[ e )‘WQ'% ¥ Intensity

[ - -
‘Brightness
50%




ﬂ]jﬂ%"]_] OSCi"OSCOpe neiju auto e liiseadfumn signal
e W =

LARUALUAN LABUALAU AN
WUALNY Y WAL X
S UALNA A A UFURLNALIATNN LN
WAL X

MHLUILNL Y

16



