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A slit aperture for the Monituing X-ray Experiment (MOXE)

JamesC. Lochncr & William C. I%alhorsky
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ABSTRACT

We have invcsugald a slit ape.mm asan afkmahvc 10(k wprc pinhok apcaurc fw k MOXE dcudms, whicham to
be put on W Soviet satell.imSpanm X-Gamma A slit offers advmmgr~ for bmcr dkriminatkm of murws in crowded
regions, elimiruw the ncal for support-- frx IJwapmu.rc wlndowoand dc= not compromisek signal-lrmoisc
(S/N) of a point source. We find tit in a singk ’24h pointing d lhc sacU.itc,MOXE can dc&rminc k pmsitionof a 10
mCrab sourcem better him 0,5” whh k slit. The smcturc of a Iharlium gralc which suppts ti dcwor’s kryllium
window constrainstie slit to bc0.5 cm x 2.56 cm, oriented at an angleof 26.6’ to eithw side of k cmcr lin~ of tie
dcmor. We il.lusm.c an amngement of he sk on each of h six dewcxx which qwirni.zcssourcelocalizationfm a
numb of pointings.

1. INTRODUCTION

‘t%c Monitoring X-ray Expcrimcnl (MOX.E) is m all sky monitor m k flown on & SoVicI SpcctmrnX~amma
SateNile1”2. MOXE axKisL~ of 6 positim sasit.ivc proporLionafcountershaving a bandwidh of 2-12 keV. Figure I
it.fusma[cstie basicfamurw ofcach dcucur. &h dcwor hasan active am of 1024 Cmz,a maximum positionresolution
FWHM value of 0.5 cm in eachdkcctiom and a pixel S* of 0.25 x0.25 cm. Tic distic from theaputrc to the (fcIator
is 14,983 cm. The dctwor body is filled witi an Xc - C02 gas mixurc al 1.0 atrn. Tk cone is filled witi helium to
prOVidCSUppMt fOSIh dc!cctrxWilldOW.

Each dclmor views Ifi d the sky d is micmlcd&lmg he f- of a cube,w theentire expcrimfnl Provicksrmtinuous
full sky covcmge, MOXE wcs bmh asa read of the X-ray sky, and M an alarm to tmnskm eva,ts sothat tie ahcr
UIWUIIWILSm Spawn X4hnma my ~~ ~ dC@kd folbw-on stud.ia. ~ sadhw h SCvCd XWR~tckscqm
on a Poinld pladorm, wilh 1.5 pointingsper day.

~ exprirncru wascwiginsllydcsigrul with ● 1 x 1 cm pinholeaprturc fa d dc.tccmr.From M Japarwc cxpuimce
witi a stil aprhue’, wc have unclaakcn a rc-daign of he MOXE apmum. Tle new qwura is a 0.5 x 256 cm sIiI,
tinted at an angle of 26.6°. In his paw, w shall show M h slit attains tie nmo dgnal--nob as the pinhole,d
clcamnstmo that tlw poakion xcuracy a.kmgthe bng dim-on d the aliI is bcucr * 0.S” fcwa !0 m-b murce. We
sht!l dsu discussexkting (w!lurcaOfh -~ *i@ which ~ 10ti paI1.kUbSIi% and crkntation d the Sfi&d.
Itharatm the diffacnt reladva oricntaths of h alilon -h d M rkm whkh M Iocdixa ~

2. SIGNAL-TO.NOISE COMPAEISONS

We ksl comparek cqmcud signal.wmh horn a square 1.0 x 1.0cm pinhok and fmnr n sfiLTo compxrca~rturcs
of Ihc same own am, WCusea 0.5 x 2.0 cm slil in tie following compwakns, ralhcr than tho fmaf 0.5 x 2.5b cm dil.
The signal-to-noise (S/N) is given by

“N”*’
(1)

whwa M sumsam ovct sckc~ dctccm pixels s(xy), A i: b wea of the pixel, I k h intagratirmtime, c is M
ctucctrx cfllckncy (which WU’VOtaken to tm 1.0 fcsahsur&dphotcms),/islhe intmnalh@rotnd (0,01 c.cm-as-l), and
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Figurt 1, Tk MOXE &tector assembly, with Ik original piahole aperhue. Tk tuseddy consists of \k &lector

enclosure ad (k com’cd apertue swrt smuwe. Both he sill d p“tile werwes give 90 “f~lds of tiw.

1) is N dr(fw sky Imckgroundb a solida.ngk cubcndcdby a 1cmz W- (0.01 c~cm-2 s“’), Below wc discu.udctils
OIIJW CITCCUwhkh rrwli.fy h Q7Z and B_ mu.ntsfrun dwu tilde.nl VdUGS:dEOJ$cm FWHM qmti
rc-soluti of the prophaf caunw, k ddow w by IJWsuprmru fw IIE pinhole’s qwIn widow; absrrqxkmin tic
wunt,cr x and slrnplcga’ncti ofkls fa nbn-- bIcidcnu. W CffIXU hm km digirkl LOM quorc 0.25 cm
rWcCur @xcl& d IIAvokJl rndclfcd fcNbdghl anddim pualkl-bcun ~, U’tdfrxbull ncml-wllldrkmea.rnjfocdw
mtimum lrwldc.ncaangb of45”.

‘lksuppm fardm tqlfium wM3wraqukf fcrti phholokrmm Iknurrko(photoru arrivingar tide.wm.
%sup 0.05mti&d0.05 aNgh(_f~a lxlcmptic~ 4mU~tiw), M*dmls5 %
In ‘~h dhCNh fcxr’mrrrd inckbrm, giving told CkCUdM of lo %. * Off-AXh ~umhudcm frcm’na dimctlon pamllcl
10onc of h Iuppmu, ctixumdon due to rhcsuppm ~ndkular to dm Uh.rml.rwlcmd.1.rccdomimcaoas to

o.05(l+lMe), 0)

where Ois lb sngleoflrv I&w mcuured from Ihc nomrd. IIM sIh, on thoo!kktd, cbcsnol rcqulromy suppal
swuclurcfor LhcDe wlnfiw, m a 0.5 an wklrh fu My lcnglh pWid13 Khquatc suppat fcxa 4 mll wlrvkrw.

TIIC pcrccn~ge d Irwkkn[ photcmswhkh m@ta in h dclccti ~ given by abqxkm In b mumor gas. l’lb

A(0)-I-c -dlcae
(3)

wtwro r= I, MO/cm Is du abqwon F unh Pt-h bngti in dm xc w aI 4.78 kov, MUId- 1 cm Is dm sctivcdcpth of
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Figure 2. Absorption profik (Eq. 4) (top cum), ad digitized absorpion (Eq. JJfor 4S” inci&nce and r u 1.36 I cm,
Verlicd lines indtie phel bokvdzries.

he dcwla. We havechowr 4.78 keV (@ below l.hcXc Ldgc) as the pan of lhc 2-12 keV region where Xc is krst
abwxbing. Ilw absorptionvaria from A(O*) = 0.74 to A(45’) M 0,85,

Al ncm-ncmnalincidence,phot.omstsikingthe surfaceof a given pixel may beabswbcdin k dcqer layersof
neighboring pixels, ‘l%iaabsapdon pdile is given by

r - Ttkos o
&iiie

(4)

wheset is he paL?bngth. ~ d3SO@O!r in ● Siven pixel is lh

1
q T -T!iccSOu=e -Tfl/COS 6- e-ftz /C09 b

fl se
m

Wherctl ad fzarelowionsoflhepixdboundam “ s relative to the incidcm positionof Ihc Incoming pholon. We have

modclk! the hcazmlngphouxu as iwidenl al the Iq and cenm of h piael, c-wing lhc rim iwidemt pixel to havea smalks
alxwpt.irm UtarIIIW nextpixel. Frgura 2 giva h abaqtim profib and the digid.r.edabsorptionfor O= 45”, Witi pixel
widlhs of 0,?5 cm, h valua d /1 and fl fw O= 43” are (0,1/%), (1/8,3/8), (3/8S8), (S/U7/11), and (7/%1),

lb spadal rcsolurkmoftha *UZS auacs photonsdqcwiti in cm pixel ~ pcsibly rcgti in a by pixel, ~is is
mdclkf by cmvolving IJMMdenl image wilh a C)auasim The inlcmsityin a given phl x, y b givan by

S(X. y) - zm~ ,Yj)g(x - ~/.m(Y - Y/.@ (6)
i,j

whcm ~~iJj) b IJW intensityof a dtitly iuumim~ pixC~O

I .a -r2/2u2*,
f(Y-YjcU)-;;Jb e m

a- y-y +0,12 S, b= y-y

d

-0,125, and g(x-q,a) is h convolution ofjwith theahorpdon proflb discuawd ●lxwe

(q 5). ~e assunwa FW’H d 0.S cm (u = 0.213 cm). Aa WI h abaoq%icmblur, wc model Ihb eflcct by wuming

tltat flux is incklm al IIM w md ccmtcsof -h 0.23 x 0.2J cm pid.

The gcornchk effect fcMoff axis illwnirdon dacauJ he Inrkknt lntcrrsilyandW diflus sky bmkgrwnd by cos0,



Witi thcw effectsidudcd in the soufa andbiwkgmmd Ccuntingmu. wc ansmt 2-D mapsof intemity for bright
anddim incident sourm on the pinhok and shl -IMC-S. For -h image, wc sekct the seiof 0.25 x 0.25 cm pixels which
yields the be.si S/N usingEq. 1. For example, we gel lhc best S/N fcwthe 1 cm2 apturc and a bright sourceat normal
incidenceby taking k signal from the inner6 x 6 ptil.s. A mdkr sampleof pixels gives too little signal, while a larger
wnpk gives too m~h bwkgm md.

Table 1 gives the maximum S/N per send fw varkus timtions of afEfims, inci~mc angle,and rclzive
ilhminath direction. l%e hcidcnr InlcMiry is thetotalcOuNs incident on thecktutor beforeokuration or absorption

‘1 ‘1 lle Area and Iwem”ry arc the tolal arw and absorbd intensityeffects. The total backgroundis 1.25 x 10-3CISpixel s .
of that szt of pixels which give k -t SfiV. The 2.0 x 0.5 cm awurc m the45” inciderm parallel to tk long dimension
of I.IMslit, and W 0.5 x 2.0 cm aperturehastic 45” incidew pdkl 10the shortdimensionof theslit (see Fig. 3).

wc scc from Table 1 tit the S/N for IJMslil md pinhole MC~mwb~e for a dfi W- of incidcnl~l~si[y lb x 10+
CLSS-l. TIW final designslil Icngti of 2.56 cm fwlher enhancesthe S/N.

Table 1
Maximum Signal-t~NoIse for Aperture Configurations

Aperture Incident Intensity
(ClsS“l)

I.OX l.Ocm 16,0

16,0 X 10-4

2,0 x 0.5 cm 16.0

16.OX 104

0,5 x 2.0 cm 16.0

16,0 X 10-4

0
45

0
45

0
45
0
45

0
4s
o
45

Area Pixel Snmple
(cm*)

2,25 6x6
3,75 lox6
I M) 4x4
1.(NI 4x4

4.50 12x6
3,25 13X4
1.m 8x2
1.13 9x2

4.5 6x12
5.00 8xI0
I ,00 2x8
2,50 5X8

Inlensity
(ClsS“l)

10,31
8.07

7.59 x IO-4
5.73 x Id

11,87
9,16

7,48 x lo<
6.03 X 104

11,87
9.50

“/.48 X 104
8.M X 104

SIN

(s1)

0.776
0.669

3.35 x 10”4
2,45 X 10-4

0.813
0,722

3.30 x 10”4
2.71 X 10.4

0.813
0.721 “

3.30 x 10”4
2,43 X 10-4

3. SUT ORIENTATION & SIZE

3,1 Effect of tltanlum pte

A =nd beryllium window SCIWIIM tic wmw fIWII ti COIW~bly, ~ ls SUP- by the pssum of h lie in
theconenndby a titanium grate(W Figure 4), l%c ribsin lht grale arc sqarated (antcr+xcntcr) by 0.450 In (1, 143 cm),
arc 0,050 h (0.127 cm) wide, and vaq In heightfrom 0.350 In (0,889 cm) to 0.05 in (0,127 cm) by 0025 In (0.0635 cm)
imwncnts. The diagonslSUPPU am 0,125 in (0.3175 cm) w*. ~ rib ~ diqm SUPPOIUmtrodwc MIditional
shudowlng011the Image. In the follow~g SMIYS~l,wc *II -~~k IM ti *scwticm causal by theribs only.



2.0 x0.5 cm

1

1111

0.5 x 2.0 cm

r
ml
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Figure 3. Relaliw wienmion of slits and illumination directions for Table 1.
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F!gurt 4. a) Titanium support fbr he aklector beryllium widow, b) Proj%’eof rib tuigha across tk grwe.
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Figurt 5. Orientation of lht slil image relative 10 Ihc ribs forjtid a

1[ isdesirable lha[ tic obwration by lhe ribs becons~l mga.rdkssof Usepasition of tic apcrlurc imageon k deuxtor.
Assm’ng dr.cribs be zero luigti, tik can be fxmmplishcd by a -Wof an a~ropriaw length andal an appropriate

oricrtation relative to W ribs. Figure 5 slmwslhc wure image falling in two diffatmt quadrantsof Ihc dcMIm, and
sugge~ Ihw tie obscuratimcanlx m~ consml by always having a given numlxv of ribs in Wrcapmurc image. h lhcrc
& only cm rib in h image in the“x” WAIUIiOn (as shownin lhc figure), and la tire Ix n nis in lhc field for tl-t ‘(y”

oricnlat.ion. From FIgurc 5, we have

fsina = ~ lcosa=nz, (8)

where J = 1.143 CtII is he sc.pamion of he ribs. QuiU rtadily,

kna -=1/n. (9)

W.ng.n = ] gives u-45”, f = 1.62 cm. For n E 2, a = 26.57”, I = 2.56 m. Keeping W slh widti a[O.5 cm, dsc
obscwas.ionby lhcscflal ribs u nearmind kidcrcc kavcs M open ma f~cach (Nicntalionof 1.14 cmz, w 88.9 % of tic
apmrc m l%is cpcnarea b he Mmo rcgadtig of tie cm Po5idonof h ribs In b qcslurc bmgt Rx comparison,
erdnrgingh squarepinhok to 1.143 cm ao that ~ rib i-salways In h apcrmrc imagr, W open~ vtics bctvmn 84,9 %
M 80,7 %, dw ~ overlap hlwocn the ribs and II* pinhole’sown Suppxt ribs.



a) Sunward diraction b) Anti-sunward Direction

Figwe 6, Arrangement of [he slitsjw each of ik MOXE detec(ors. Tk detectors are shown sckmu[ically on (k faces O/

a cube. with Ihe sunwwd t am”-sunw~d direca’om iticated by tk circled wrtex. For each sli~, a = 26.6: De;ec[ors are
numbered in lk or&r thd they sweep psi a pm”tion netv tk satelliteequtmor.

3.2 Effect Of the I-felght Of the Ribs

Studows MCcastby Lhcribsofti tiLaniumgrateonlo ti dctectof &causc of bolh lhciswidth andhcighL The atmvc
disc~icm ccmsickscdcmlylhc widti oflhc ribs in -hiw lhe amoun[of obscurul area A rib of heighth c.aw a
!’dladowof Widlh

~, mhsin~~e, (lo)

whcxc thed.iscctionof nulhuionis an incidcnlangle Ofran Ihc z s.xissnd m azimuLhslangle # fmm thex Axis. Measured
fmun lhc cuuer of thedetector,x andy podliofu on Ihc WeClor arc given by

Tabk 2 (istsh tosslwidlh of IJWrib plus its shsdowfos cd of h ribs, snd lhc fraction of IJWqm aresof W IIpurc.
(The shadowwidlhsme ccnputcd al IJEedgeof IhCIii.) For he “s” Oricnldon of M slit, he f~ti~ of lhc openw
remaining wtm one rib Is fu!ly in theapwluse image b

~=, Swcma. -—(w, + w,),
2 /w

whcrcwls dmwidtiofti slit, srdw islhcfixcd wichhofhnb. (This usc.stlmueaofthe@lcl~
nukes when hsmsximum knglh tics~ * swum image.) Wlh our vshcs of 2 snct4, this bcannca

(~+.~)
Tml-

14143 .

(13)

which the rib

(14)
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Rib Position
(cm)

0.0
1.206
2.349
3.492
4.635
5.778
6.921
8.064
9.207

10.350
11.493
12.636
13.779

Table 2
Width of Obscured Regions

Obscured Width
(an)

0.127
0.193
0.246
0.290
0.323
0.347
0.362
0.366
0.361
0.346
0.322
0.288
0.244

Fraction Open Area

0.889
0.831
0.784
0.746
0.717
0.6%
0.684
0.680
0.684
0.697
0.718
0.748
0.787

0.65
I I 1 I i I I

o 2 4 6 8 10 12 14

Position (cm)

Figure 7. Open aperture area vs. psilwn in the detector fbr the x orientation ~ the slit.



Figure 7 shows approximatelyhow theUansmissionvaries with Y pshion for the “x” cwkntstkm. A minimum occursal
8 cm from the centti b- d thedeueasingheigh[of tk rilxsand the spacingof the ribs

iti configuruion of rib heightsthusmakesconstantobscurationimpossibk. However. &shadows are present
regardkss of h sizcwconfi- ofti~ Smd c-es h W dit 1~~ to mch eiti k maximum m
minurnum qmation *- thCObSCwedbnds doesnot SignifiCaIUlyda the Iangc Ofopenw.

4. POSITION ACCURACY

We addressdw accmy of SOUIUpmihon deu?rrnimu.ionsresulting from a single24 hourpointing of the 2.56 cm x 0.5
cm slit aputure. We mnpuk tie SIMM vnse of M ~’~m to a uniform ti of X-mys, and subwquent.tyfit UM
responseto a “flat-top” Gaussti. ~ sawy of theWJI’CZ@tion is b dewmined usingk 90 % confidencelevel
uncenahuy in tic pxition pananwa. we fwlwr SMUJWa numb of minirnally favorabk conditions. We find hat along
LIE long dimensionof tic s~iLpositionWiurion cafl ~ =hkv~ m 0.5” d.i~ti fof a 10 millicmb mum. With dwse
pammw.rs, loc.alizalia in lheshcmdimensionis always less than 0.25”. With muhipk @ntings, tic shcmdirnemsioncf

the slit is projectedontoa prmicutarSOUIUin multipk ways, giving neI position Ckmrminationto 0.25” for onhogonally
crossedslit projections.

4.1 Computational Algorithm

We require a moreaccuratepoint spul functionm ampu~ the position acmwies b for cstirna.ingk S/N. We
tius constructthedti~ response10a mifmrn de] A-my beam by fht calculating k numberof photonsincidcm[on
the de-wtor due to the sou.ru,the sky bwkground,and ti in- background. using a Monte Carlo approach,dmseCOIMI.S
are distributed uniformly on W dcwt~. we modify ~SC ~unting mlu Mng mnt of theeffectsmentionedin # 2, but
treat lhem slightly differently,

Non-ncwrrudincidence,reamed byan Mgle 8, mm asa ticdY g-trical fiat whichmixes h apertureareaby
cos 8 fw w sourceanddi.ffwe bckgmmd. h A affats the -fM*l * tiw distam on theclamor to angular
distmw on he sky. The tmgularpositionSCCu.mcyAOfm a Iincar acmuy As is given by

At7= cctS20e
f

AO=cast?~
f

(15)

for illumination parallel andprqxndicukr to the Iemgthof the slit, rcsfmtively.

Absorption in thecountmP affa~ bothsow Md diffusc sky photis. Here wc expressabmpt.ion in tams of the
probability of transmissionihmugha pti Imgtil ~. In C~.S of a uniformly *W randomnumber r, this length is
given by

f
-O= -—lnr, (16)

T

whcrcr Ol.M/cm, asbefcm U~isgr@tcr thanl/eOs O,lknthepaLh Imglhisk rgcrthant .kdclector’s kpth,and
photon is M raded. In Wlti, h * mv~s a timti d.k- f sinOin k deem, shifting the registering of
the photon to ● neighhxing pixl.

Baauw tk diffuseIdqyound is Uniforr.1and k s~gef w h WMCZ for thesoumestrcmgthswe areconsidering,we
simply tirease thenumberof coiumsdueto thesky hckground by a fam of

(IT)
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We dculate a 1-D pojdon of k intensityby summingthecuuntsin W narrow direction. 71w widdrof thisnarrow
dircctim, however, is important in dcumining the total numberof bdgmund counts. This wkhh we lake from our stwlies
of the signal-trmoisc for a dim source,risingthe widu. giving hc maximum S/N. We also take acmunt thatonly a ccrtam
fnxtion of the countsdistrihutal along thisd.imctionarc inchdcd in the maximum S/N rcgiom For m incidcmangleof 45
degree.sand illuminate along lhc lengthof k sliL this width is 05 cm. For an incident angk of 45 degreesand illum-
ination pcrpmdicular to lhe slit kngth, thiswidth is 125 cm. In dw long direction. paralkl to the kn

P
OftisliLweusca

length of 1025 cm. The incidcm intensityof backgroundcountsiscomputedusing arurs of 5.125 cm and 12.8125cmz,
respctivcly.

#
This I-D msponscfunction rrwll.kg from thesecffwu is fit with a “flat-rep” Gaussian knction, whichhashe

X<xo-x[
X>xo+xl (18)
xo-x, <x<x~+x,.

Xa, x,. u,B andC are trcati ss frr= Pa=. m positionmcwy AI is dctmnincd from thediamwof h- 90 %
ccmfirkncs errorcirck on XO(i.e a changein X2of 2.714).

4.2 RcSUltS

Table 3 summti parametersrmal throughoutow ~culatins. ‘fhCSCincluck intcnsi~ fcwthebackgroundsand tie
Crab for the energyrange3-6 kcv, h wti~ alution Of thedewmr md the intcgmion time. INOUthathe numberof
stedians for thediff.w backgroundisgiven by the mtio of theeffective areaand~ 2. Table 4 gives =UILS for psition
accuraciesusingthe long d.imcnsicmof theslit for a 10 mcmb sourIx inugrated fm 1 day of obsenti. Shadowingby he
li gmc isexprcswd in Kns of W f=ion of Ow apaum arc-a The two entri= for O= 45” correqmd to iUumirumion
along and pcrpmdicukf m the kngth of Ihc stiL Wtively (seefig. 2). The AOIked is the averageandstandarddeviation
of I.IW angular accunxy, mnputi from Eq. 15 using- lCMMscparmcmhzations of k model. Figure 8 illustmcs a typical
point spad functionand fiI for illumination along the lengthof the sl.k

NOICthatour choiu of pararnetcxsarc minimally favaabk to locatingh wusw FirsL we haveCQMputcdbcalizatins
using he long dinmsion of the stiL SOIRCCkcaltitin along the shortdimension arc always better than0.25”. Funk, we
have mssumeda single@nting ~ a W bow pod. Multipk winhngs, and ~, multiple ~it timutions relative to t.k
sky will impmve the sourw Iocalizat.iom We have* usedonly a 3-6 keV energy range rathcsM the fuU2-12 kcV
range, and tave chosen.the leastabscqnive ~rgy for the CUIMtCrgas. Further, the FWHh4 d he dettxtm spatial resolution
dccrcascswith incatxmg mcrgy, so a de of 05 cm is thc wotst deuctcr rcdution. At smaller FA’HM vahm, the
position xcuracim would improve. Finally, wc havcchosenmaximums in obscurationduc to the Ti grate. With these
cmditions, the positionof a 10 mCrab SCXUUcan h &tcrmined to an aamcy d <0.5”.

Comparing to positioncktaminati with the pinhole, in a 1 hr piming the short dimension of Ihc slit dctemincsthe
position of a 10 mCrab sourw at normal incidcaweto 0.%, while the pinhole ckkrrnincs M ~iticur w 1.35’.

S. SUMMARY

We haveshownk 8dvantagcsof a SM aperuu’cover theoriginal pinhok design for MOXE. For steadysources,thesli[

is ckarly bcucr for knwtiugsoufccsLhM IhCpinhole. Siw the narrow dimension of Ihc slit Imer matchesIhc position
rcsolmion of thedctectmoaotmm can b ldkd mm accuratch hg * namw dimcmi~ of thesiit thanalongcitha
axis of the pinhok. As h spamxaft cbgti i~ pinting SCVCraltimes PCSday, the slit will bc mjcck.d on the souw in
various directions. The positionaczuracy in both sky dimensionswill thuscorreqmd 10U@ dcrivd fran thenarrow
dimension of dw sIL d t!c supcficN~ a pinhole. [n addition, OE pmjcctkms in various direct.krnsmay smfc 10rcdve
some w of sourcec~fusti. ln - ~~ WhCI’Ih U ~Y OM Iminting of the Mtdit?, k positionof a I&nCrab
scmrcccan bc Iwaud to bct~ tin 0.5” ~ong k hg ti~nsti Of h alk This accuracy k sufTlrientfork poinkd
instrumentsto Iocatch murcc fcrsfolbwa studies.
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Table 3
Constant Parameters for Position Error Calculation

Parameter Value
1 Crab (3 -6 kev) 1,4 photonscm-z s-l
InternalBackground(3 -6 kcV) 0003 photonscm-2 S-*
Diffuse Sky Bxkground (3 -6 keV) 3.0 photonscm-2 S-l sr-’

DetectorResolution(lWHM) 0.5 cm
Integrationtime 86400s ~

Table 4
Position Error aloag the kg Dimension of the Slit

Source Intensity Fraction of Detector Area M
(mCrab) (? Open Area (cma) (“)

!0.0 0.0 0.89 5.12.5 29.4 k 4.6
10,0 . 45,0 0,68 5.12s 21.8 t 3.7
10.0 45.0 0.68 12.812s 27,6 * 6,2
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Fig.8, Tkp"N~dfmclwn dr~dthgfUfw OMrcahzalbn ~a]odr&mwcemmmgle

~ ~i&ue ~4j “, tih illnmkation prallel u lk length ~ tk slii Tk Iotal number ~ source COMLS

recor&d by tk &ticm is 471. ad lk uwd nwnber ~iwernal and~ue skyhckground COMMSme 1328
ad TIOS, rc~”ue~. Tk dusfw tkfi pwmws are (~eq. 18):

c = 46.0 i 4,4 I. m0298 f ~.~
a - O.u * 0.07 xl - 0.79*0.09
B-25.6ilh

~@& fiiis239, tih 28&Srttsoffrct&m Errurson tkpwuncwrs are W % cor@&nce limi,~.

Tk Oll!13 cm error m X. cwreqmmis to an emr circle t# 193 arc mhuu~.


