geometrical ¢ efficiency estimates
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Jochen Schwiening

maximum outer slot radius (top left corner of slot/cutout)

bar box rails: 2*3.5

buttons (2*5) plus CFRP (2*1.5)

bar width/lens width

thickness of slot (31 bar box, 2*0.5 clearance)

air gap between bars

HRPPD width

HRPPD active width

full width (slot+rib)

outer rib width

slot width

bar box width

active width

max # bars/sector

max # HRPPD/sector width

minimum inner slot radius

radial space required

middle bar centerline radius

centerline circumference

integer # bars/sector

total #bars

active bar width

fraction of circle covered by bars

# HRPPDs/sector width

active fraction of width covered

- bar width = 34.865mm in eicdirc

NBOXES

-full (y) widths of each sector set
using the circumscribed circle
with radius R = 792.1mm

BARDEPTH=17.
BARINNERR=BARCENTERR-BARDEPTH/2.

BARCENTERR
70 + (5-7) cm

NBARS

-estimate of geometrical efficiency
using the inscribed circle
(“circumference fraction”)
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estimates of the geometrical efficiency
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Solid Angle of a Rectangular Plate

Richard J. Mathar*
Maz-Planck Institute of Astronomy, Kéonigstuhl 17, 69117 Heidelberg, Germany
(Dated: February 21, 2014)

The solid angle covered by a rectangular plate of length a and width b at a distance d to the
observer is calculated.

plane centered:

14 a2+ B2
Q(a, b, d) = 4 arccos i+ 7

(1+a2)(1+ 5%)
a=a/2d, B =0/2d

plane offset:

Q(2(A +a),2(B +b),d) — Q24,2(B + b),d) — Q2(A + a), 2B, d) + Q(24,2B, d)

4

compare these two “simple” estimates
with a simple G4 code inc. fields
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simple estimates of geometrical efficiency
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simple estimates of geometrical efficiency, and G4 “measurement”
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¢—efficiency estimates

p < ~2 GeV/c: magnetic field impacts the geometrical efficiency

p > ~2 GeV/c: field-off and field-on are ~indistinguishable

if p > ~2 GeV, the ratio of two ¢—angles is the geometrical efficiency:

atan( [BarPlaneWidth]/2./BARINNERR )

eificiency = 7/NBOXES

or

atan( [NBARS « BARWIDTH + (NBARS — 1) *x BARGAP]/2./BARINNERR )
7/NBOXES

efficiency =
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w.j. Llope
hpDIRC mtg

phi acceptance 7/24/23

two codes
both run well on both osx and unix (WSU Grid)

geant4 v. 10.6.3 and 11.1.1

eicdirc
12 boxes, 10 bars/box, Rinner=700.
five fields
throw 0.5<p<10 GeV/c u+

simpler version
Nboxes, Nbars, etc set at command line
five fields
world includes only Bars. Code is stupefyingly fast

./B2a_run -x $PARTNAME -p $MOMN -g $GEOMETRY -seed $rsdn —-field $FIELD -e $NEV —-runstring $RUNSTRING -b 1



Results from eicdirc code
wDirc mother volume shadowed edge bars in neighboring boxes (fixed)
fRadius = 700. (to front face of “middle bar”, Rinner)
Nboxes = 12, NBars = 10
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¢vs 6, N at DIRC ¢vs 6, N at DIRC

no field
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Ngox=24, NB AR=D
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Ngox=24, N_ =5
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ut, p = 10 GeV/c
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yellow rows: same parameters as the columns in Jochen’s table
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