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|. Conventions of the Manual
Before covering any technical issues, there are a few conventions used in this manual that should be
discussed.

CANRUGOZ 6KSY RA&OdzaaAy3I AY(ISNI OGA2yYtANK 0 RXK Say2SHA
right-clickingd NXBIj dzA NERX A G -GfAAM G| €045 | RROR/A2(GUAS2RY GENREDK (ig KSy RA
interface, menu names will be in italics, such-dg and options under the menu will be in quotations:
GOEAGE ®

In the Theory of Operation section, important newrtes will be in boldanode This isa distinguish
them as terms that will be reused

The manual has frequent references to other sections, these references will be actively linked (so
clicking on them in the PDF will take you to the correct section), alhtdevbolded and in light blue:
Theory of OperationIn contrast, hyperlinks that will open amaail client or internet browser are, per
the normal convention, underlined and in blgipport@xia.co® CA Yyl f f @8 3 NBFSNByOSa
distinguished from normal text, but will link to the figure.
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ll. Theory of Operation

A. Operation of the UltraLo -1800

1. Synopsis

The diagram of the Ultral-b800 in FHgure Il-1 shows its major components. It is basically a
specialized ionization counter comprisingn active volume filled with agon, a lower grounded
electrode that is a conductive tray holding tsample (called thesample tray and an upper pair of
positivdy charged electrodes. Of these two electrodes, dnede sits directly above the sample, while
the guard electrode surrounds andenclosesthe anode Both eletrodes are connected to charge
integrating preamplifiers whose output signals are digitized #esh processed by a digital pulse shape
analyzer.

Ly FfLKEF LI NIAOEf S S¥YAciedteS Rniofizitdry tradk éf Sirgod ibn¥ lafidS o h
electrons. As the electrons drift in the counter's electric field, they induce a time varying charge on the
anode that is seen as a current by the preamplifiénjclu integrates it to produce an outpyiulsethat
is digitized and then analyzed to extract its risetime, amplitude and shape. Similarly, ionization tracks
LINE RdzOSR o6& | f LKF LI NGAOEtSE SYIFyldAyYy3d Fdi@te 2 G KSNJ
sA RS g w)) &lso préduce digitized output pulses in the anode or guard processing channels or both.
The UltraLel800's geometry is designed specifically so that the output pulses associated with these
different points of alpha particle emanation arelbstantially different¢ having, specifically, different
risetimes, amplitudes and shapes. The UltraBO0's analysis software uses this shape information to

|
I 1
| I
| ‘ Digital Processing

‘ Electronics To PC

Preamp
()

e +HV ANy
N

k Anode Electrode
Guard Electrode

+——Fieldshapers Gas-filled
Active Volume

FHgurell-1: Schematic overview of the Ultral-#800.
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reject all pulses except those from alpha particles emanating from the sample. This methcsl thkkow
UltraLomy nn G2 F LILINR I OK &1 SNRB o6l O1 ANRdzyR¢ YSI &adz2NBYSyi

The following sections will examine these processes in detail: how the signals are induced, what the
locationdependent characteristic shapes are, and how the pulse shapes are analyzed. tHising
information, we will then als examine two related topicsvhat the sources of residual background are
and when they need to be considerednd how to tell when the counter is not working properly and
troubleshooting is required Finally, we will réew counting statistics as they pertain to Ultral®00's
ability to provide estimates of the accuracy of its reported measurements.

Before moving on, we would like to +mphasize the extremely strong correlation between output
pulse shape and point of @la particle emanation within the counter. In particular, this correlation
fSFRa G2 I+ AK2NIKFIYR @SNbIt y20F0A2y 6KSNBAY ¢S
paNI A Of S B2MNJ K2 NIKO QS Y y I (A ysmpleNEsé haréb cortrasingdit S¢ | &
g A Uckilingipulses | sfd@walfipulses > ¢ K2aS AYyAGAFGAYy3 FfLKFEaA SYI yl
sidewall, respectively. To avoid confusion, pulses in the anode and guard processing<claihe
NBTSNNBR 42 Fdar MR éy 2180% aSa o
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2. Electrostatic Description of the UltraLo -1800

To understand howhe UltraLe1800 works we start with a description oits active volume. As
shownin Figurell-2, the active volume is set up as two parallel conduecplates separated by distance
D. The top plate, called thelectrode, is held at positive voltage (denoted throughout), which is
typically 1000 V. The bottom plate, called teeample tray is held at groungotential and holds the
sample to be measutk This arrangemenproducesan electric field (E) between the plates thahas the
valueV/D. The volume between the plates is filled witthigh-purity counting gas in this case argon
Finally, the sides of the chamber, calle@ thidewalls holdthe fieldshapers which are PCBs containing
strips ofcopperseparated by resistoithat keepthe electric fieldines parallethroughout the volume.

Qppose aradioactive isotope on the sample tray decagmitting an alpha particle in a random
direction. In Figurell-2 it leavesthe atom and is stopped in the gaafter traveling some distance. This
distance iscalled itsrange and is a function oboth i KS £ LIKI  LJ- NI A spéecBcgas Sy SNH
species As the alpha particle trals through the gast loses energy byonizng the gasmolecules
producinga track of ion-electron pairs. Theange andnumber of pairgN) createdin the gasincrease
with energy of thealphaparticle. Being chargedthese ions and electrons driih the applied electric
field, the electrons toward positive voltagen the electrode the ions toward the trayEachdrifts with a
velocity equal tats mobility (>) in the gas times the electric field, ar: ‘00 @3 ] O(where the
subscidJi aS¢ AYRAOFGSa &St SOG NEnghiobility lof¢lectronsis thougaddizf R A Y R
of times higherthan that ofions, husthey drift to the electrodefaster than the ions drift to the tray.
Howlongdoesthis take? If the electron ifreed a distanced away from the electrode (as iRigurell-2),
its drift time isd/v, secondsoro  'Q00fw3 . Whend is theheightof the entire chamberD=15cm
andV=1000Vthent.isfoundto bel LILINR EA YL (St & tn >a8 Ay | NH2yO®

_—Electrodes

E-field
a
O

FigureII-Z:_Schematic overview of the important parts of the Ultratk800's active volume.
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Drift
Direction
A

Drift
Direction
Drift
Direction

Time
Figurell-3: The location of the electron track at the 3 important times.

All of the electrons in the track dritait the same velocityso the initial geometry is preserved from
the moment it is createdto) until the first electronreachesthe electrode(ts), as shown irFigurell-3.
(There is some diffusion of electrons out from the track, but for our puesasis effect is negligible). As
the track contines to drift the electrode absorbs the electrons as thayive>x dzy G Af G KS& QNB
(tr). The time between, andtgis calledthe risetime.

3. Signal Generation

As an electronmoves towardhe electrodeit inducesa current inthe attached electroits. Thignay
be understood througlD I dza & Q& [ | 63 ¢ ket eitricdluk thio@yh anyi dosed suriakeds
proportional to the enclosed electric charggecause the electrode is a conductoddes not support
internal electric fielg, all extenal fields mustterminate at its surface, which implies a net flux and, by
DIFdzaaQa [+ ¢33 0KS itdsintBea. Fyfthe§ ang dhangek in th&ifitply yhange in the
charge present oithe surface and therefore implgurrent in thecircuitry connected to the electrode
that is proportional to the rate change of flux. This means that as étectron drifts toward the
electrode it induces a current inthe attached electronicgthis is also known as the ShockRgmo
theorem). This induction on} happens whe the electronis traveling onceit reachesthe electrodeits
electric field disappearshe changindlux goes to zero, and therefe the induced current goes to zero
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2000 —

Alpha
AlphalLike
3000 - Baseline

7000

ADE [Arb, Units)

6000 —

30004 1 | 1 1 | 1 | | 1 | 1 1 | 1 [
o 20 40 &0 30 100 120 140 160 180 200 220 240 260 280 300
Time [microseconds)

Figurell-4: Example of an alpha pulse. The anode is in red, the guard is in blue. The times are the three important times,
from left to right t, ts, and &. Note the rounding betweertsand tx.

In the UltraLel800, tracks consist of hundreds of thousands of elewtrdow do many electrons
drifting at once behave? In that case the total observed current is the sum of the individually induced
currentsL T G KS GNF O1 AayQi( IRNIAfYE SHS y Hibrie elddicchsatheDd i NBR
track will indue currentfor longerthan others, and once the track begins to hit the electrode {athe
rate of induction slow. The rate at which induction slows will be proportional to the angle of the track
relative to the electrode; the further from parallel tHenger it will take to slow. Thisdowingshows up
as aroundingof the pulse frontsto tg, as can baeen inFigurell-4.

What do these induced signals look likezhe UltraLe1800 the electrode is connected socharge
sensitive preamplifier that integrates the current. The preamplifier outputs a signal (in volts) that is
proportional to the total current inducedAs discussed abovenrfa track originating on theampleo
in Figurell-5) there are two distinct regions in time: one frotg until ts where the electrons drift
unchanged and another fromts until tg where the electrons ae disappearing linearly in time The
resultantintegratedsignal S(t) is thus linear untit and then parabolic untilx G KS OKIF Yo SNRa Y
transit time:

DQwW ., | o, aesr ox
Y O 0O 0 Qi exxo ©M 1l A
00
VQw k6 0 0
Y O 0 - - Qi €000 D h
00 o o

whereG is the detector capacitance is the charge of an electron, and

Q0 ., o ... 0Q Q
w w

0 = ;
Co O

wheredsis the dstance from the topmost electron of the track to the electro@égirell-5).
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(0.55)

Figurell-5: Demonstration of important distances in the Ultratb300's active volume.

The resultant pulse is shown Figurell-4. Note that Syax scales withN, so that the final pulse
amplitude is proportionkto the energy of the alpha particle.

However, when a uniform charge track originates from #ectrode, charge starts disappearing
linearly in time immediately, so that the resultant sigBgt) is a parabola given by:

0Qw ., 0 0

Y O — 0 :
00 Co

Therisetimet, and maximum amplitud&,yaxare found to be:

. 0Q .. 0 0
w ¢co O

da being the track length normal to thelectrode

Theimportant lessonto be drawn from thiscomparison of the two track types is thatectrode
pulseslook different from samplepulses Both the risetime and the maximum amplitudeare much
longerfor sample pulsesBecausdhe ratio of electrodeto samplerisetimes (t./t r) is d./D, if the sample
chamber is made several times the maximum range of an alpha pattielethe risetimes of the two
casesawill always be separated.he UltralLal800 is designed so this ratio will be about 1/3 for a 5 MeV
alpha particle emitted perpendicular to the anod&imilarly, the ratio of maximum amplitudes
(SimaxSsmay for two identical alpha decays i ¥ 'O 'Q . The ratio is dependent on the angle of
emission relative to the anode, but it will alwape greater than or equal to the ratio between
risetimes. SinceD has already been chosen to exaggertite difference inrisetimes, the difference in
amplitudes is exaggerated as well. Being able to differentiate pulses based on tiseitime and
amplitude is a key feature of the UltratiB00.
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4. Necessary Assumptions
There are several assumptions that we must make in order for our model to accurately describe the
physical counting system:

The first is that the electron drift speed is both uniform andWwn. Because electron mobility
changes with the type of counting gas, dmesthe drift speed. Further, it can also change by significant
FY2dzyda AF GKS O 2edgycdnkeyititiors lofawatdr dfyoflyi 100 jirNIan decrease
risetimes significatly). By selecting the correct operating gas in CounterMeasure and purging for
adequate amounts of time these assumptions should always be met (uhkessaterial being counted
is itself a source of waterapor, seeNo Alpha3.

We also assume that the charges are free to drift all the way acrossidhee volume. This
assumption can break down if there are significant amounts of oxygen iacthesvolume, since ©has
a high electron affinity. As above, adequatgrging also makes this condition easy to satisfy.

A third assumption is that the electric field is uniform, which is guaranteed by the design of our
active volume, but can beperturbed if, for example,materials with significant height overy high
resistivity are placed on the sample tray (s€euntingVarious Sample Types).

Finally, when we report energies we assume that all alpha energy is expended in the gas. If the alpha
AagOUEGGSR FTNRY oefsSrface lenvidsibhdnd passasdi¥dtigh some amount of material
before entering theactivevolume thenits energy will be reduced by some unknown amount. Because
AlQa AYLRaarofsS (2 1y26 K2g YdzOK YIFGSNRFE. Iy ¢
However, bulk sources (as these kinds of samples are called) show certain behaviors that are
understood, see&3ulk Surcesfor more information.
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B. Secondary Veto Channel

1. Rejection

The second key design feature thatows the UltraLany nn (i 2-00 ©®1 @ NB NBBR Or A & A (2
guardelectrode. The electrodes are arranged as showRigurell-2 and are read out simultaneously,
with the interior, active portion called thanode, and the ex¢rior portion called theguard As can be
seen fromHgure II-6, tracks originating on the counter sidewalls or on the tray outside the sample
region will induce signals on the guard and can be rejected. When combined withis#tane
discrimination discussed earlier, we are capable of rejecting events that originaémy surface other
thanthe sample.

2. Counting Efficiency
Because the direction of emission of an alpha is random, some events that originate near the

boundary of tke electrode, but still on the sample, may be rejected because part of their track crosses
the boundary (seé, in FHgure lI-6). The end result is that the Ultrall®00 has aounting efficiency

that is less than 100%, and decresseith increasing energy (highenergy alphas have longer track
length, and longer track lengths are more likely to cross the boundary). We have calculated this
efficiency loss both directly and with Monte Carlo simulations, and take it into account eateuiating

an emissivity with CounterMeasure. For a 6 MeV alpha particle the overall efficiency in the 707 cm
configuration is about 85%, and in the 1800 %coonfiguration it is about 90%When we report
emissivities they take this correction into accousee Emissivity Value for more details. For a table
showing the correction values, sémunter Efficiency

' !

\ 7300 |
£
e Ses00 |
8
< 5300 ¢
AN 5800 W“@““Z
0 100 200 300
oy (4 Time js)
65800
“ 7300 L
2 =
S 6800 o 6400
fal
é £300 < 6000
5800
5800 5 100 200 300 0 0 200 300
Time (us) ime {us)
Fgure 11-6: Alphas originating from various locations in the counter and their resulting puldesi K2 6 & | a | Yshiw$
a ceiling emission, andl;a K2 64 | a A RS g | fshowsSavsampla alphy/that tlawélR under the guard. The anode pu

is shown in red, the guard in blue.

support@xia.com XIA LLC Pagel3



UltraLe1800 Alpha Particle Counter

3. Induction

The final phenomenon resulting from the split elexde is what we caltharge induction(also
called Ramo induction). A pulse with significant charge induction is shokigurell-7. When electrons
drift near the boundary between the two electrodes, they will induce some changkoth electrodes,
SPSY AF GKSE@QNB SyiANBte t20FGSR dzy RSN 2yfeé& 2ySo
will diminish and eventually disappear, except on the electrode where the electrons are finally collected.
This phenomenon is asult of the physics discussed $ngnal GenerationWhen the charges are far
away the flux they cause on the surface of the electsidespread over a wide area. As they drift closer
this area decreases. If thigsea is initially shared by both electrodes it diminishes the rate change in
flux (and, by the Shockldgamo theorem, the induced charge) will itself change, increasing en on
electrode and decreasing on the other. The result is a pulse on the cofjeelectrode that has the
same final height as it would if it originated far from the boundary, but with significantly more curvature
in its rising edge, while the signal on the other channel will be at the same level at the beginning and the
end but with a significant bump that falls directly under the curved portion of the other trace. Our
algorthm looks for these signatures, and whewe find them, we perform add-back a specialized
proceduredesigned to providea more accurate estimation afsetime and energy, and thus a more

accurate classification of the pulse.

Alpha
AlphalLike
Noise

ADC jArb. Units)

] [ ] [ 1 ]
o 20 40 &0 80 100 120 140 160 180

Time (microseconds)

[ ] [ ] ] 1
200 220 240 260 280 300

Figurell-7: Pulse with significant induction. Note the negative curvature on the anode (red) and the hump on the guard (blue).

88tt26 fAyS & (KNS GIRRA20daaSR Ay (KS GSEdG®
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C.Comparison to Gas Proportional Counters
As previously mentioned, the Ultrald800 is an ionization counter and most other loate, large
area alpha counters are proportional counters. There some important differences between the two,
FYR AT @2dzOQNB FlFYAfAFNI 6AGK LINRPLERNIAZ2YLFf 0O2dzy i SN
transfer over.

CANRGO ¢6SQfft t221 G AAYAfI NRGASA D uséthie Klectiod LISa 2 F
ion pairs formed by alpha particles, both use electrodes to collect the signal, and the pulse processing
equipment is largely similar.

ThemainRA FTFSNBYOS A& GKS St SOGNRO FTASER Ay (BKS 02dz
fairly lowand is uniform(the UltraLemy n n Q& F A $6 ikkm)Aiwdiile ballBrajagttidonal counters
have fields high enough to creatdectron avalanchesAn electron avalancheccurswhen drifting
electrons accelerate to energies high enough to ceeatectronion pairsthemselves The created
St SOGNRya Oly GKSYy |O00StSNIGS FyR ONBFGS Y2NB |
proportional counters this process is callgghs multiplication To create avalanches proportional
counters typicalljhave an anode composed of thin wires, this creates a region of very high electric field

close to the wire, which is called tieultiplication region

Thesesmall changs havelarge practical consequences. The most immediately obvious is that the
proportional counter has a large internal gain, and so the resulting signals are much larger and easier to
process. This means less electronic noise and fewer design constraints on detadtorsypch as
preamplifiers. Thehigher noise and more difficult design famization counters is why proportional
counters werdongthe favored device for lowate, largearea counting.

However, tharadeoff for this internal gain is that proportional counters lose any information about
where the pulse originated. Pulses frahe counting tray look the same as those from the sidewalls, the
ceiling, even the electrodeiresthemselves. This is because the vast majority of the signal comes from
the time between the first electrons of a track entering the multiplication region #mal final
multiplication ending. The duration of that signal is only dependent on the orientation of the track
relative to the anode wires, and not on where the track originated in the detector. Kerell-8 for a

‘ l

P 2400
‘s
G2 =]
i Anode Wires Q

@ o [5} [+ o @ (5} [+] ] [+ o] @ o o] o o o] (6] 3 2000

o5 i / a3
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e 16005 100 200 300
Sample (under window) Time {us)

Figurell-8: Eventsand the resulting pulse from a proportional counter. All events result in the same pulse shape.
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graphical @piction) This means that pulses produced by a proportional counter contain no information
F62dzi GKS Lz 8S4aQ LRAY(G 2F 2NRIAY Ay . AsKiScusse8 (iSOG 21
earlier, knowing where pulses originate enables you toatethose which do not originate from the

sample. This fact allows the Ultrall800 to have a significantly lower intrinsic background than a

proportional counter made of similar materials.

In short, the important difference between the gas proportional ot®un and the ionization counter
in this context is that the ionization counter hasorer signatto-noise, but saves information about
where pulses originated in the detector.
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D.Remaining Background Sources in the UltraLo -1800
While the UltraLel800 is cagble of filtering out pulses originating from its various internal surfaces
6FYR A& Ay -0KDUIBNBYyiBe Gl SKNBNS aidAtt NBYIFAY &SOSNI
produce traces that our software classifiessasnple alphasut that do not originate from the sample.
Thus these sources contribute to a background rate that we presently estimate to be about 0.0005
counts/hr/cn? in the UltralLe1800(for a counter at sea level with no significant overhead shieldiFige
following background soaes are under active R&D at XIA, seewebsitefor more details.

1. Cosmogenics
Historically, ionization counters were most commonly used for measuring fluxes of cosmic radiation,

FYR 6SQ@S RAaO2 OB00SRwoik«fbrihat iputpdse.! Earli dhlin[tie development of

the detector weobservedLddzf 8 Sa GKIF G RARYy QG €221 [dAdGS tA1S |t
rounding at their peak (due to the absorption of the electrons into the electrode), the rogndin

observed on these pulses was much more significant Esgerell-9). We created a new class of pulse

60 KdNd0 Ay 2NRSNJ 2 aSLINYGS GKSY 2dzi 6KAETS ¢S Lz
they were caused by cosc rays, but proving iéxperimentally was difficultThe reason we suspected

cosmic rays is that in order to observe a very rounded peak the ionization track would need to be very

long, but in order to deposit energy equivalent to-®& MeV alpha partiel it would have tchave a faily

high dE/dx Alpha tracks are too short and dense, and beta and gamma rays are far too weak. This leaves

some kind of cosmic ray, most likelight baryon such as a proton.

A recent experiment conducted by XLAlk available onlineshowed a strong dependence between
elevation/depth and observed round rate. These findings clearly indicated that rounds are indeed

caused by cosmogenics.

While we canidentify andfilter out cosmogenic events witsome efficiencya few will still pass
through our analysiand show up as alphas, particularly at low alpha energies where our-gignaise

Round
AlphalLike
Baseline

ADC jArb, Units)

| | 1 [ 1
o 20 40 &0 30 100 120 140 160 180
Time [microseconds)

| | I I | |
200 220 240 260 280 300

Figurell-9: A "Round" pulse. Note the extremely large time betweegdnd t; (second and third lines, respectively). Thi
anode is shown in red, the guard in blue.
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ratio is worse.lt is difficult to precisely measure this probhtyi becauseof the inherent difficulty in
disentangling cosmogenics from true lamergy alphasThis difficulty is compounded by the fact that

the magnitude of the effect can vary greathetween different locations with altitude, shielding
provided bybuilding materials, and other factors contributingdditionally the different electrode
configumtions will see different rates.his is becauséhe 707 cnf configuration has a much smaller
solid angle that a cosmic ray could pass through without leasiveggy on the guard compared to the
1800 cni configuration. The difference igreater than thedifferencein area alone, and thereforthe

707 cnf configurationsees fewer roundsWe can say that at XIA (which is at about sea level with no
special shieldig) we see approximately 8 rounds per hour in the 1808 @mfiguration, and that only a

small percentag of those can make it through our analy&bout 5%), which leads to a background
rate of about 0.0002 counts/hr/cri. Additionally, virtually all ofitese are lowamplitude events, below

3.5 MeV. There are no common isotopes that emit alpha particles of that energy, so pulses in that range
can only be produced by bulk decays or rounds. Therefore this background can be virtually eliminated by
providing astringent energy cut at around 3.5 MeV if one is only interested in surface activity.

CAYylLftes AGQa A X rcddmahenhighackgrdudd will bé BresdantKih dny ghilted
counter, including proportional counteréind, as noted earlier, in proptional counters they cannot be
identified by shape as all pulses have the same shape.
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2. Radon

The other source of background in the Ultral®00 is radon gas. Radon is a noble gas, and as such
is nonreactive and capable of diffusing some distance throdgh( SNA I t & 6SaLISOALff&
NI RA2F OGA DS sdeboyidleatihgOohBe ok liur@ anderKis the)UShese two properties
combine to make it a pernicious source lmdickground in any counting experiments. There are two
common isotopes of rado?Wwy 6 I f atioror@| 6fSOR da S A (1P’ Th2hdif)and¥RNR Y (K S
@2YSGiAYSa GKS 62NR AaNlIR2yé¢ Aa dzaSR az2ftSfteg Ay NB
O2y FTdzaAy3d Ay (GKA& YlydzaZf aNIR2y¢é gAtt | 6)gThea YSI
decay chains of both are shownHigurell-10. The two chains have very distiriphadecayenergies,
and their spectra in agjlibrium are shown irFigurell-11. Outside of equilibrium one or more of the
peaks may be missing, depending on conditions. A spectrum with a peak in any of those locations is

generallyindicative of some kind of radon contamtian on the sample

In the UltraLe1800 radon can show upiwo RA FFSNByY G gl &ay Ay GKS a2y 3:

beingcontinuouslyLINB & Sy & Ay GKS O2dzyGAy3a Il a AGASETFT 2N Ay

#?Radon
3.82 days

Decay Sequence of Radon

L

. . 5.49 MeV
219pg)onium 2"pglonium
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3.05 min

2Bismuth

159.8 min

p

6,00 MeV

%8 ead U ead 2" ead
stable 223 yr 26.8 min
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a
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208
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Figurell-10: Decays series SfRn (top) and®Rn (bottom)
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Figurell-11: Simulated spectra from radon as they appear in the Ultral®0 based on the terminated exposure case. Given the purge time &
a 2 %P/ (1effSHas stnall lpdal itBiand 18 BIMEVNE956 abe smallusecaf the split decay of
Bi. The other decays in the chain are too fast to see through a pu?ﬁzﬁn (middle) has similarhgized peaks at 6 and 7.7 MeV. As before, son
peaks are not visible because of the purge, but additionzfﬁi)Po is not shown bcause of the long hallife of
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near a sample and contaminatingwith its daughter isotopegrior to insertion of the sample into the

0 S NI ATYid tiroScases canf& disthfuisieiéth dehdive easesince

R Hived 6t Ue/ NBdivéd NBBhe &xposurkedidlter@ifagedNiior to
inserting the sample in the counter (case 2) there will be a distinctive drop in the emissivity through the
run (seeFigurell-12). In contrast, in the ongoing exposure case no such drop will occur. Ezposor

to measurement can be easifigalt with by simply waiting for the isotopes to decay (which takes a few
hours for?”’Rn and several days f&'Rn).However, the problem ofadon in theactivevolume has no

Ultra] 2 Z
I f

easy fix.

6 KAOK
2T NI R2yQa

How does radon get into thactive volume? There are many possible sources of exposckiding
the reservoir of counting gas, the tubing léaglthe gasinto the counter, diffusion irthrough the
counter wallspr generation from minuté**Th/?*®U contamination in the materials dhe counter.
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Figurell-12: A runwith significant terminated radon exposure. Note the similarities to the simulated combined spectrum above.
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Data Scatter: PR-1102: 121205-1800-Tray-175-255-run1
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Figurell-l13Y ¢ KS ol yRé 2F YARFANR 06fF 0103 &iasoNg)AThHeR are dABduNbed
midairs outside this band that are caused by other phenomena, most are likely misclassified cosmogenics (green). /
energy the timing parameters separating rounds and midairs become difficult to determine accurately.

Radonin the counting gas gives rise to a very specific signal. First, the decayratitimeatom itself
occurs anywhere within the volume with equal probability. Because of the geometry of the counter,
most of the resulting tracks will hawerisetime shorter than a typical alpha and longer than a typical
OSAtAYy3 S@Syio mGar®t fl yRKEIKSeSARWIa | & o lrigelme2 T Ay O
that spans between eventhat occur jst off of the electrodes to eventthat occur rght next to the
tray (seeFigurell-13). Some of these radon decays vhillve similar risetimes as alphas and thgs
classifiedas alphas (after all, they are alpha decays occurring near the sample tray). We can estimate
thisraS 2 | Yy R A (i QFalpHagicaifuiin thre ®uil camfigurationiThe innate background witiot
change over timer betweendifferent environments ithe counter is set up and maintained correctly
(Counters have been run in underground labs with extednadon activities of over 500 Bgfmith no
increase in midairslj you see more activity than aroundmidairs per houyrseeExcesvents.

Finally, because thoron has a precise decay chain and every alphalteca specific energy, any
signal from thoron will create a specific spectrum. For an exawipt®w this looks in the Ultral-6800,
seeFigurell-12. The rate of thoron decay in the chamber is so low that this spectrum takeg days to
appear and will only be noticeable with very lmaunt samples. However, familiarity with this spectrum
(and the spectrum of?Rn, also shown ifFigurell-11) could help diagnose other forms of radon
contamination, sah as emission from a sample or terminated contamination.
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3. Undersized samples

The design of the Ultral-z4800 assumes that the entirety of the area underneath the anode is
occupied by the sampléT ( KI G | NB I Atleyexpasedf Nif & @ty walllOOsiipiival&hRo
a background. In this case all of the normal background subtraction methods can belLued.& 2 dzQ NB
dzy FI YATf Al NE GKS ARSI O0SKAYR o6F Ol 3NRBdzyR adzo NI OGA 2
tray to emit, on averagefrom the total observed countsleaving behind only counts from the sample.
¢CKS Sljdzr iA2y F2NJ ol Ol INRdzy R aedBodidl OGA2y GKIFdQa LIS

And the error is:

Where- is the measured emissivity that is being correctedis the background emissivity, is
the area of the sampld) is the total area (either 707 or 1800 énand, is the error in a given
emissivity measuremeniTaking a background immediately before or after the sample measurement is
best, and it should have as small an error as feasible to ri@aithe error in the backgroursubtracted
emissivity

4. When backgro unds become important

Our best estimate of the total background in the Ultrdl@00, at sea level, is about 0.0005
alphas/cni/hr. As long as the emissivity of a sample is significantly above this number (say around 0.005
or higher) then the background cdre safely ignoredhs it will only have a minor impact on the final
results But as sample emissivity gets lower the fact that these backgrounds exists becomes more
important. At ultralow emissivity values (below ~0.002) the background is a large contnibtd the
measured emissivity and its existence must be taken into account. Unfortunately, because the
background will vary between individual counters and different locations (due to small differences in
material construction, elevation, andverburden, we cannot provide an exact estimate of the
background, and it will need to be inferred from the behavior of the counter over time.

There are some estimates we can make, however. Based on the counter geometry, for every 6
midairs there will be about 1 thajets classified as an alpha. The estimate for rounds is more difficult,
but based on experiments with a previous generation of coynfiar every 20 rounds there will be
about 1 misclassified as an alpha. This means that if adayorun in the 707 cfrconfiguration has 31
Ff LKFA&Z nH YARFANEBRZ YR wmnn NP dzy Ra/GE10028 9B, i LISOG
changes its emissivity from 0.00091 (ignorihg corrections due toCounter Efficiencyto 000056
alphas/cni/hr. Keep in mind that there is substantial uncertainty in these estimates, so this will increase
the error significantly.
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Ill.  Sample Handling

A. Standard Good Practices
There are several practices that will help minimize contamination of yanmpkes and ensure that
your results are as accurate as possible. Most are straightforward prescriptions any lab canafédaw,
require specialized equipment. The most important thing you can do to ensure cleanbnisghink
about cleanliness.

1 Keep amples covered whesver possible This helps minimize radon contamination (see
Radon

1 Only randlesampleswith clean instrumentsClean instruments are free from debris and are
regularly washed (for recommended wisg procedure, se€leaning Focedure).

1 Keep hands gloved at all times, even when not handling sampleglyglirdse only powder
free gloves. At XIA weuse powdetfree blue Nitrile examination gloves.

1 Regularly @an instruments and tray surfaceas well as anything else that comes into
contact with samples.

91 If available store samples in glovebox or other purged contajnparticularly before
counting If a purged container is not available, a sealed or coveoadiainer is best.

B. Interaction s Between Sample Handling and Results
In all but the cleanest of environments, more sample handling meare contamination Because
2F (GKAA AdQa o0Sald G2 KlingdeifioS, maré expafufe o atbspheric Aiinillf S | &
fSFIR (G2 Y2NB O2y Gl YAYlLGA2y 6AGK NIR2Yy o0l & RA&aOdzaa
to handle samples as little as possible, store them in as clean of an environment as possible (either a
purged box or a sealed contar), and move them from their storage location into the counter as
expeditiously as possible.

C.Radon

Radon and its effects on the Ultrall800 are discussed in depth Radon In terms of sample
handling the mostmportant thing to know about radon is that the contamination on a sample is
proportional to the radon concentration in the environment around the sample and the size of the air
column above it. While radon can diffuse through many materials, including ptastics, the actual
range is quite small. This means that simple measures can prevent much contamination, and protecting
samples from radon can be as simple as sealing them in a Ziploc bag. More extensive measures, such as
chambers under constantpurgS > OFy 06S S@Sy Y2NB STFSOGAGSI 0o dzi
to high levels of radon for extended periods of time the contamination will be minimal. For a detailed
treatment of this topic, se@he Effects of Exposing Samples to Room Air
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D.Cleaning Procedure
There are two types of cleaning procedures we use at XIA while working with the tlg@bpa
quick and a thorough clean. Quick cleansdzé SR 6 KSy GKSNB Q& YAY2N 02y il
handling instrument, whereas thorough cleans are used for major contaminatiwh for routine
precautionary cleaningAll cleanshould bedone using lindfree clean wipes, which are very important
(an example of lintfree wipesis herd. If the wipes leave behind residue the cleaning procedure could
be actively harmful, so using liree is essential.

1. Thorough

The thorough clears designed to eliminate radioactivign the sampleHS NB & & YLIX S¢ NBF
whatever is being cleaned, not necessarily something being measured in the W8@Qp The first
step is a liberal rinse with Radiacwash, an -aadiioactivity cleaning fonula from Biodex gvailable
here). Radiacwash contains mild acids and will slightly etch some metals, including copper. Aftalr seve
moments remove the Radiacwash with distilled or deionized water, using enough to ensure that all of
the Radiacwash has been swept away. Finally, rinse with alcohol (at XIA we use methanol for its
exceptionally fast evaporation, but isopropanol will was well). Note that this procedure can be done
without wiping the sample at all, but wiping with clean wipes can help spread or remove the various
liquids. However, ifthere is concern about keeping the surface of the sample pristine, using only the
liquids will still provide effective cleaning. For information on the results of this cleanindleeEffects
of Exposing Samples to Room. Air

2. Quick

If a sanple or instrument needs a simple cleaning then a rinse with alcohol and rubbing with a clean
wipe is often sufficientThis quick wash should be used regularly on instruments (such as tweezers) to
minimize cross contaminatiofn addition, the tray (or ay covering) shodl be frequently washed (e.g.,
weekly) with this method.
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IV. System Overview

A. Components

1. Complete System

1. Counting ModuleThe main body of the Ultrat1800.

2. Support Box Houses several necessary components that saparatedfrom the counter ér
noise reasons.

3. Rigid Gas Tub&onnects Support Box gas output to Counting Modakeinput

4. Control Laptop: Communicates with the UltraLo, takes and stores data (not shown).

5. oky ¢ | EoEopeniSgithe Counting Moduleot shown)
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2. Counting Module
1 Side View (Panel Removed)
1. Electronics boxhouses the electronics that perform many of the communication and
counting functions of the UltraLdhese include:
0 Processing electronic®igitize the incoming signals, look for triggers, send data to the
Contrd Laptop(not shown)
o HV generationGenerates the High Voltage needed for electron dniftt shown)
o CommunicationsCommunicates both signals and device informatieiy.(igh voltage
bias moisture) values to the Control Lapt@mot shown)
2. Upper Charber, contains:
a. Preamplifiers Analog amplification of the signals coming from the Active Volume.
b. Moisture meter Measures the moisture in the Active Volume in order to ensure a dry
counting environment.
c. ActiveVolume (ionization chambeéx Includes:
A Electrales The drifting electrons induce charge via the electrogh shown)
A FieldshapersEnsure that the electric field is uniforfmot shown)
3. Lower chamberintroduces samples into the Active Volun®rimarily contains:
o TrayDoor mechanism Connects the mwtor to the tray and door, so that samples may
be introduced and @asseal created in a reliable manngrot shown)

FigurelV-1: Side view of counting module with the panel removed.
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1 Rear View
1. Airinlet Purges the outer chamberith airin case of any argon leaks.
Power connector: brings power to the electronics.
USBcable opening.
Gas inlet Allows argon into the Active Volume.
Gas outlet Provides aontrolled exit of argon from the Active Volume.
Check valve: Provides overpressure exhaust relief.
Pressure gaugeAllows readinghe internal pressure to ensure thatag exit and the door
seal are working as intended.
8. Motor enclosure Powers the tray mechanism.
M1 FrontView
9. Door. Forms seal to keep argon pure, allows samples to be introduced.
10. Side &irings: Aesthetic coverings.
11. Vibration isolating feet: Damp mechanicdingtions.

N Ok WN

FigurelV-2: Right: rear view of counting module. Left: front view of counting modul
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3. Support Box
1 RearView
1. Argon @s input
2. USB to omputer
3. AC inand power switch
M1 FrontView
4. Argon gas out to counter
USB to ounter
Air out
DC power to gunter
Connection tanotor enclosure

© N o o

1 TopView(Cover Removed)
9. Power supplies: AC/DC convertémssupply power to all systems.
10. Flow ontrol: Electronically controls flow rate.
11.hLIGAOLKE AazftlidAz2yY Laz2tliSa Y202N) 6KSy AilQa
12. Air pump Pumps air into the outer chamber of the counting module to prevent argon
buildup.

FigureIV-3: Top left: rear view of support box. Top right: front view of support box. Bottom: top view of support box with cov
removed.
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B. Requirements and Specifications

UltraLe1800 Alpha Particle Counter

This section is a brief overview of the various specifications and requirements for the t18@Q.0

Requirement

Specification

Rated Voltage

100-240 (+ 10%YAC

Rated Frequency 50/60 Hz

Typical Current (Count er + Laptop) 0.7 A

Typical Power (Counter + Laptop) 0.08 kW

Max Power 0.100 kW

Gas Type Argon

Pressure 21 PSI (150 kP&)p%

Tubing 0o¢ h5 YSGFf GdzoAy3
Component Width (in) Depth(in) Height(in) Weight (Ibs)

Counter Module (closed)

34.3(87.1 cm)

40.0(101.6 cm)

27.0(68.6 cm)

330(150 kg)

Counter Module (open)

34.3(87.1 cm)

40.0 (101.6 cm)

45.3 (115.1 cm

330(150 kg)

Counter Module (tray ext)

34.3 (87.1 cm)

66.0 (167.6 cm)

27.0 (68.6 cm)

330 (150 kg)

Support Module 16.0(40.6 cm)| 12.0(30.5 cm) 8.5(21.6 cm) | 30(13.6 kg)
Laptop 13.5(34.3 cm)| 9.5(24.1 cm) 10.5(26.7 cm) | 5(2.2 kg)
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C.Counter Manipulations
Sometimes in the course of maintenance or troubleshootingaly becomenecessary to perform
certain manipulations on the UltraktB00. his section is a repository of common manipulations. In
fact,otherthan2 LISY Ay 3 G KS O 2tHayipBwWiheed tada dny ofzyhésars &viagsyou
shouldnot perform any of these witout good reason, and, excefidr adjusting the tray heightonly
under the instruction of an XIA technician

1. Adjusting the Tray Height
Tools: None.

The tray on the Ultral-6800 is designed to adjust vertically in order to accommodate samples up to
Mkné GKAOl® ¢2 :I Redzad GKS GNre& KSAIKG

1. Hectthe tray, pull itallthe way out of the counter.

2. Remove the tray and the perforated suppaét them aside.

a. Note: emoving these trays is slightly easier if you lower the tray handle by pulling
out the two black knobs on thé NJ s&l€@ou can turn these knobs slightly ikh
they are pulled out tdockthem in the out position).

3. You will now see eight metal blocks with numbers on them. The numbers indicate the
height of that face of the block, all 3 pairs of faces are different. The tallest is 1.440, which
corresponds to dull-height tray. Rotating the blocks so 1.315 faces up will lower the tray
MKY£€Z YR NRGF (33 AdZiDKENT & 2f MedMNIni FF OO NI & Mk n

4. Once the blocks are all at tteamedesired position, put the trays back on, making surd tha
they are seated o the blocks.

a. Note: if you pulled out the black knobs, reinsert them now.

5. Push the tray pack in and close it via CounterMeasure.

This operatiormaybe performed as needed to accommodate samples of substantial height.

2. Opening the Counter
¢t22ftaY hywvienchikg 2 @Ritc é poReB/ 8 NESS/EDEES &vith @ounter).

The counter will need to be opened periodically for maintenance (seeual Maintenance. To
open it:

Close CounterMeasure atdrn off the power switch on thésupport Box

Wait about 20 seconds for the residual high voltage to drain.

Use thewrenchesto unhook therigid gas tube.

Remove the two siddairingsby gently pulling them offand set them aide.

Then remove the hex key from the rigidstube and use it to open the 4 ldies on the side

of the counter.

6. Lift the upper chamberto open thecounter. The gas springs will provide assistance with
opening, but be careful nonetheless.

a s wnhPRE
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To close the aanter, simply reverse the procedswer the upper chamberatch the latches; put on
the sidefairings; connect the rigidyastube; and finally turn the power back on.

3. Removing a Side Panel
¢22faY hyS mkyé KSE (Seo

This operation should only be done akthequest of an XIA Technician.

Very occasionally an XIA technician will requesi to open a side panel for troubleshooting or
maintenance. To do this

Close CounterMeasure and turn off the power switch on$heport Box

Wait about 20 seconds for theesidual high voltage to drain.

Use the hex key to reme the ten screws on the panel.

Pull off the panelRemoving the panel from the side may take some force, as there is slightly
tacky silicone rubber betweendind the counter bodyad serve as a vibration reducer.

Set the panel and screws aside.

6. Toreplace the panelou will need to carefully align the first few screws, as the paitsl
slightly above the surface.

P

o

4. Opening the Support Box
¢t22faY hyS wmkyé KSE (S§@

This operation should only be done at the request of an XIA Technician.

CKAA A& SaaSydaiartte GKS aryS Fa NBY2@Ay3a I aiRSs
located on the same surface. S8spport Boxfor an image of where they are located. As with opening
the side panel, make sure to turn the support box off before opening it.

5. Opening the Electronics Box
Tools:Ong/3% KSE 1Se&o

This operation should only be done at the request of an XIA Taahn

Depending on the height of th&litraLom y n bl you may want a steladder to open the
St SOGNRYAOa O02E® 1& lfgleédar R2y Qi LISNF2NY (KA& L
switch on theSupport Box Next, using the hex key, remove the siews. Set aside screws and panel
for reinstallation later.
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V.Maintenance/Calibration

A. Calibration
Calibration is initially performed at XIgrior to shipment, and should be considered valid for up to
year. To ensure that your Ultratdl800 continues to perform optimally over an extended period, XIA
recommends enrolling in the Compliance/Calibration program. This program will verify that your system
is producing results that conforto and comply withindustry standards.

If you suspect that your Ultrakt800 needs calibratigror are interested in learning more about the
Compliance/Calibration programleasecontact XIA asupport@xia.com

B. Weekly Maintenance
Thereis not much maintenance needed on a weekly basis. We recommend that you reghéuky c
ADC tracegin the Diagnostic Panglto familiarize yourself with the noise environmesb that if a
change in the noise emenment occurs it can be caught quickly.

C.Monthly Maintenance
There are only a few maintenance steps needed per month. Cleaning the tray, or any tray liner,
regularly (using the method outlined inleaning Focedure) is highly recommended. This will help keep
the background in the detector as low as possible. (If you change samples often you may want to do this
more frequently than once a month.)

In addition doing a runwith a standard samplef your choosingo ensure that your background
KFay Qi G@lsogopdpsakticer &

D.Annual Maintenance
Oneannual maintenance step is to inspect and grease the seal around theTodo this open the
motor dialog and run the tray out. When door gets all the way down tode G 12 Y LINB&aa aKI
Lightly gease the seal using a silicone lubricant, either using your finger or some appropriate tool. Once
it is greased, tell the motor control dialog to continue ejecting the tray. Once it is ejected push it back in
and closadt, either through the dialog or théeray control button.

The second annual maintenance item is to check the air level of the inflatable vibdaiopening
FSSG FyYyR FAff GKSYZI AF ySOSaalNBEd ¢KSNB atke2dzZ R 0
bottom of the counter and the top of the foot should be level and without bulges or divbtse feet can
be filled with a standard bicycle or car tire pump. Be careful not to overfill, as this can damage the foot.
If you add too much air you can blesedme out by pressing the metal pin at the center of the valve with
a fingernail or a small screwdriver.
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VI. CounterMeasure

A. Application Overview
1. Main Panel

d CounterMeasure

File View Firmware Tools Debug Help

ba |

d o 0.00 (0)

Counts

Energ} (MeV)

€ = 0.00000 + 0.00000

0.01000 —

0.00500

nissivity [ofcmhi)

0.00000 -

Counts

00 DDAS

00:00:00 DDDDIE DDDDED
Time (hhemmiss)

Gas Chassis

[ |

00:00:00

1*.@

00 Dl 00

FigureVI-1: Normal view of the CounterMeasure Main PanelThe ktters indicate he letter of the headings below, which are: a) Run Control
Button; b) Tray Control Button; ¢) Run Clock; d) Alphas Counted; e) Emissivity Value; f) Status Icons; g) Alpha EnemganHitigh) Emissivity

vs. Time Plot; i) Alphas CourdeTime Series Plot; j) ROl Timeline Control

The Main Panel, shown iRigure VI1, isthe main window of the applicatiomnd & shown on
application setup It is where many of the most important featureof CounterMeasure are located.

These featuresexcluding the menus, are

a) Run Control Button

When no run is active, iaunches theStart Run DialogWhen a run is
active it will stopthe run. It will bedisabledwhenever starting a run isot
allowed such as when the tray is ejected or when CounterMeasui
O02dzZ Ry Qi 02y ySO@ee/il2y GiKS{ i irdoDnataR y
on troubleshooting greyedout Run Contl Button.)
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FigureVI-2: Run Control
Button: top starts a run,
bottom stops an active run.
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b) Tray Control Button

Pressing the Tray Control Button will : Ejecting... ¥ Closing...
eject the tray and launch a dialog showing ‘
0§KS (NI & (L WHeINReTtBis 2 % %
fully ejected the dialoghowswhether it
is fully pushed back (and therefore ready 2 0 3 ﬁ
to be retracted (2). Once itis ready to be :De (o |

Ot2asSR G4KS a/t2as I S ————
. . . .. Figure VI-3: Tray Control Dialogs, with arrows showing the flow
dialogis enabled3)and pressing that will Ejecting dialog (1), tray extended dialog (2), tray ready to clo
close the tray(4). See Figure VI3 for dialog (3), closing dialog (4).

screenshots.

¢) Run clock

By default he Run Clockisplays the amount of timeemaining 2 3 . 5 6 . 3 2
in the current measurementounting down clicking the clock will = =
change thedisplayto time elapsed counting up(shown inFigure

" ~00:03:49

Figure VI-4: Run clock counting up
d) Alphas Counted (top) and down (bottom).

This is the number adlpha particlegshat CounterMeasure has
observed The numberisa K2 gy | a @bseretiBE OG0 $KSo O2NNBOGSR | f LK
accountefficiencylosses SeeCounting Efficiencfor more information orthis correction.

e) Emissivity Value

Thisis the current value of the emissivity and its errolAt the end of a measurement this value
represents the final emissivity of the sampl&he emissivityis calculated in the usual maen
(- | 70 ) whereh is the corrected number of alphad,is the currentelectrode sizeandt is the
elapsed time

0 Status loons T N Y

Status icons report on the status of three auxiliary systems ¢
the UlraLo-1800: the high voltage bias; the flow controllemnd
the tilt sensor. These icons are grey when their status iﬁ‘; HV Gas | Chassis
appropriate for immediately starting a rurand are red when  Floure ViS: Status icons in various
some change is needed befoaerun can be startedin addition, Z?S;S' :ﬁ” :s;fr%fr?;t?e Ig; rfunnnr:?ngg
there is an icon to indicate that the software was unable tamiddle); software disconnected from
connect to the system. For information on debugging these icon&2"dare (bottom).

seeStatus tons Red

Gas Chassis

g) Alpha Energy Histogram Plot
The top plot is a histogram of the energies of all alpha particles observed mehsurementand
runs from 0 to 10 MeVThis plot has zooming and panning enabled to allow closeettion of features
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in the histogram. For more information on zooming and panning,/seen and PanFinally, the button
indicated agy* will toggle the yaxis of the histogram between linear and logarithmic ssal

h) Emissivity vs. Time Plot

The second plot is the evolution of the emissivity, and the error in the emissivity, versus
measurementtime. The most recent value (the rigimost value on the plot) is the same as the value
reported inEmissivityValue This plot is useful diagnostically as it allows the user to look for systematic
changes over time. For instance, a slow rise in emissivity could indicate that there were problems with
moisture early in the run, and a aftp drop could indicate radon exposuféor more on usinghis plot
for diagnostics, seéroubleshooting

i) Alpha CountsTime SeriesPlot

The final plot is a histogram of alpha counts in time. Plasdepicts the mmber of alphas obsged
in a given interval of timand is similar to the Emissivity vs. Time plbiis chart can be hidden using the
button indicated as* in FigureVI1.

j) ROI Timeline Control

The ROTimelinecontrol allows you to focus oany window oftime that you are intereted in. To
set a ROI window, click either edge of the control and drag it toward the other @tigaimes displayed
on the edge of the control indicate where the ROI window boundar@® set within the total
measurement timeWhen the ROI Timeline control is activatde rest of the Main Panekill display
only data fromthe selected windowto see the ROI in action, s€é&gureVI6). Additionally, any repog
generated or data exported will contain only data from the ROI. This is useful for eliminating unwanted

@ CounterMeasure SRR X

File View Firmware Tools Debug Help

00:00:10
00:00:08

€ 55.98418 + 642183

50.00000 -

sivity [odem’/hi)

£ 000000

0 __
00:00:05
Time

HV Gas Chassis

FiéureVI-G: Main Panel with an ROI set. All plots are updated to display only data from the seletited window. The emissivity
value and alphas counted are also updated. The Run Clock displays both the total measurement length and the ROI lengtl
SyRa 2F GKS whL &aK2g GKS GAYS (KSeQNB G0
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transient signals, such as radon or moisture, without having to do another run. The ROI can be hidden
using the button indicated ag in FigureVI1. You can removéhe ROlselectioneither by sliding the

bars back, doublelickinginside the ROI control windgwhitting Ctrl+A, or going to th¢iewmenu and
aSt SO0 Ay a9 cddi 2
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At the very top of theMain Panelis a series of
File | View Firmware Tools Debug Help y fop

menus:

Measurement History... -

Export Measurement Report... y k) File

oo , |- Filemenu allows you to exit the programpen

. the Measurement History window, or generate

Exit Exports and Reports File generation via export
menu options is not possible during a
measurement.

View | Firmware Tools Debug Help

Auto-scale Ctrl+A ) ) View

The View menlQa &2t S 2-BIDA2EE !
’ ‘ 2 allows you to remove an ROI window if oigeset
This option is unavailable if there is no ROI set.
Firmware | Tools Debug  Help m) Firmware

The Firmware menu allowsyou to launch the
Firmware Update Dialog This option will be
‘ ’ = disabled during a measurement or if the software
RARY Qi O02yySOiG (2 GKS O2dzya$s

Update...

n) Tools
Jools] Debug Help Toolsprovides access to thBiagnostic Pangl
' LEfoire <l the log window (see Generated Filesfor more
Logs details on logs)the Analysis Pangland theOptions
Analysis Ctrl+Z Dialog The Diagnostics Pan&lill be unavailable
during a measurement.
| Options Ctrl+,
! 0) Debug
Debug | Help The Debug menu contains a few debugging
Motor Control tools, such asa motor controller interfaceand a
pulser toggle Most users should never need to use
Start Pulser these
T'Pl p) Help
- About CounterMeasure The help menu K& 2yS 2LW0A2YyZ

/ 2 dzy (i S Nh @hich doNBids Jinformation on
software and firmware version numbers, as well as
links to the support@xia.com  and
http://support.xia.comaddresses
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