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Geometrical constraints
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General features - |

e Past studies (http://agenda.infn.it/getFiIe.py/access?
contribld=74&sessionId=11&res|d=0&materiaIId=indes&coand=2026) have shown that

rectangular cells allow filling up the gas volume more efficiently

than hexagonal cells, with less material
— changing the sign of the stereo angle does not require to leave free radial
space, nor layers of guard wires

* Afield:wire ratio of 3:1 guarantees reasonably isotropic space-

time relations
— Used successfully by other experiments (CLEO, KLOE)
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General features-Ii

* Two layers of guard wires to shape the electric field at inner and
outer boundary regions, and to help clear out low energy
particles created by photon conversions on the inner/outer walls

o ARcIearance(

* No guard wires at the axial/stereo or stereo/axial transitions
(http://agenda.infn.it/getFiIe.py/access?
contribld:84&sessionId:25&resld=0&materiaIId:indes&coand:2303)

guard) ~ 5-10mm (can be adjusted)

27R,

* Itis convenient if w; is multiple of w: w, = mmnt Wi

* Number of wires on layer i with radius R;and width w;: N. =

2 July 2012 4




General features-Ili

* We use stereo wires to measure the polar angle.

* The theta measurement resolution is completely dominated by

the SVT precision (
http://agenda.infn.it/getFile.py/access?

contribld=1178&sessionld=42&resld=0&materialld=slides&confld=2026)

e We do want a theta measurement in the DCH:
— for the z trigger
— so that the detector has 3D measurements on its own

* The z resolution is probably not critical for us

— o(z)=0(x)/tan(e
relatively small

«tereo) — Stereo angles (therefore stereo drops) can be kept
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General features-1V

* Maintain the SuperLayer (SL) structure as in BABAR, with k=4
layers per SL.

— This allows e.g. to use the same algorithms for track segment finding in the
trigger

* Keep constant the number of cells per layer in each SL
— The cell width slightly increases across the SL

* AN=16 cell increment when going to the next SL

* Cell height h~ 12mm (similar to BABAR)

* As a safety measure against higher track and background density

in the inner region, make the cells shorter (~10mm) and
narrower
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A few possible arrangements

N oyers/ N cells Ncells | Steree N layers/
Negy (Mm) (stereo) | (ax. out) | axiall | stereo1 drop N cells
(axial in) ! (mm) TOT

160

10/10mm 24 8 128 10 72/89 42/7872
8/10mm 24 10 176 128 10 70/88 42/7872
10/10mm 24 8 176 128 10 72/89 42/8032
8/12mm 24 8 176 128 12 78/97 40/7360
8/10mm 24 11+1 160 128 8 63/78 43+1/8000

* In cases 1-4 h=10mm for SL n. 1 and 2, h=12mm from SL n. 3 outwards

* [n case 5 h=10mm for SL n. 1 and 2, h=12mm from SL n. 3 outwards

* The outermost guard layer could be replaced with one more active layer
(CLEO-III did this
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A few possible arrangements

N ayers/ N cells Ncells | stereo N layers/
Mgy (MmM) (stereo) | (ax.out) | axiall | stereo1l Iy MEGIE
(axial in) : (mm) TOT
10/10mm 24 8 160 128 10 72/89 42/7872

8/10mm 24 10 176 128 10 70/88 42/7872
10/10mm 24 8 176 128 10 72/89 42/8032

8/12mm 24 8 176 128 12 78/97 40/7360

8/10mm 24 11+1 160 128 8 63/78 43+1/8000

Hole map at z=0 (DCH center)
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A few possible arrangements

N ayers/ N cells Ncells | stereo N layers/
Mgy (MmM) (stereo) | (ax.out) | axiall | stereo1l Iy MEGIE
(axial in) : (mm) TOT
10/10mm 24 8 160 128 10 72/89 42/7872

8/10mm 24 10 176 128 10 70/88 42/7872
10/10mm 24 8 176 128 10 72/89 42/8032

8/12mm 24 8 176 128 12 78/97 40/7360

8/10mm 24 11+1 160 128 8 63/78 43+1/8000

Hole map at the endplates
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ADDITIONAL SLIDES

A few sample plots for the cell configuration with drop=12mm
(and h,.=12mm, h_,=12mm)

out
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EP.B 0 EP.A
a

Some geometrical
relationships

EP.B L EP.A
J
26 2R ».
£; = atan . ol | a) b)
L(R%.p ) 6 Fig. 4: Illustration of the parameters in the text. a): the chamber as seen from one

. End-Plate; b) top view.
Stereo angle as a function of the

stereo drop 9, of Ry, and of the
DCH length L(R,) R(z) = \/R§=0 + (z - tane)?,

Wire radial posizion as a function of
the stereo angle and z

a = atan (szo \/2 R,}:O + 1)

Angle a as a function of 6 and R, (the
angle shown in the figure is actually 2a)
The relation a=acos(R,_,/R;,) also holds
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Stereo angle vs R,

Iestereol VS. Rﬂ
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Angle o vs R,

a|vs.R§J
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Radial separation between
sense wire layers vs R,

Axial-stereo transition: Stereo-axial transition:
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Radial separation between
sense wire layers vs z
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Cell width @ z=0vs. layer

Cell width at z=0 vs. layer
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Cell width @ R, vs. layer

Cell width at the EP vs. layer

24
22
20
18
16
14
12
10
8
6

teesseeeeeeeleteettaananaanaaadecenccsssscscataalanaannaneeeeesettadotttataatansasseedecsettttttttttatashassasseseessstcsadetaatansassssssecelostttetttatannassdesescsccssstttanns

Seeeseeeuenefertetteteataantendeennnnnnetttttteefonsannennennnneieeleettecaanaanaaneegeereitttttetectachessaeseesesseitttgetcttcatestsssessefesttttttctcasassqessscsssescstatas

............ et ot 0 et e e AW/W] = 44.5%

Aw/w| . =+2.5%

eeeeeeeeeee ereettettatannaandeennnenetttteatanfonnannananneeneeeleettetaanannaaeeeNeeeeettttttatatNaNeaseeseeeeseettttgetcttanaaasesseseefetettttttttaasassqessssssssscstttas

Aw/w]| .. =t6%

BT P Ty L LT T T T S T LT LT T PP PP PP PP PP

s
>
.
’
.
>

2 July 2012 17



