CESR and CLEO

L epton Photon 99
Klaus Honscheld
Ohio State University




Whereto “B”

To measureakey ()ﬁ parameter (sin(2f3)) to~ 10 % requires:
afew hundred B°- J/YK , events
+ fully reconstructed, flavor tagged
+ BR’s, efficiency, tagging...
= 3 0x @B events(Y (4 S))

ete Annihilation

25 L
2 I
g, 3l sl
E | S/IN~LU3 |
CRUSEE ]
LS T(2s)
To a 109
o ii5
+3 3 : : f'{_ Y(4S) |
0 7 oae T wicen ottt o o

9.44 | 9‘46 ‘1010‘0‘1‘010‘2‘ | ‘1‘013‘4‘ | ‘1‘0.‘3‘7‘ ‘1‘0.‘5‘4‘ - ‘1‘015‘8‘ - ‘1‘0‘.6‘27
Mass (GeV/cz)
Hadr o-Production

0 ~ 100 pub (Tevatron)
S /N ~1/500

guenn

Klaus Honscheid, LP 99 e 2



CES R Performance=———
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CLEO Datasample

on4 S Cont.[fh

CLEOI 3.1 1.6
CLEOII.5 6.2 2.8
Total 9.3 4 4
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CES R Performance=———
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CES R Upgrades=————

S uperconductingR F

 More Power
= 1 A beam current

eLessim pedan ce M
Instability Thresholds Currents for a Positron Beam
= 4 R Fcellsvs. 20

= R educed I nstabilities gz:
* Higher Gradient
=S horter Bunches 210
- Installed )

14,14,14 14,14,28 14,28,14 28,1/4,14
Time between Bunches within the Train [ns]

F:3 SRF

Bapro7 -4 nrEONosRFE-2 NAEM2SRF- 0 N

S uperconducting Quads

* Better focus
= B* from 18t0 13 mm

* S pring 2000

Ex pecttoreach 2x 3Gcm=?s! sometimenex tY ear.
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-— (Charged Particle Tracking =

Charged Multiplicity ~ 10
Typical Momentum ~ 700 MeV/c down to 100 MeV/c

Momentum R esolution = f(Length, Multiple S cattering)

CLEOII OO CLEOIIIl: 20cm smaller radius(R [CH)
Final focus quads

v
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- R educed Multiple S cattering-

Inner Gas S eal

2.5 mm R ohacell with 2(um Al skins

X, < 0.15%
No support function
R esolution
He based GasMix tures / Efficiency
He:Propane X,>580m /
60:4 O Lorentz Angle(@ 1.5T) < 3°5
Ar:Ethane X,=165m
50:50 Lorentz Angle(@ 1.5T) < 69°

Test Beam R esults(CLEOQO 11.5)

| mproved efficiency
| mproved resolution
122 um -> 112 pm
|mproved dE/dx

All B-Factories use
He-based drift
chamber gases

Efficiency
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EO |11 Driftchamb :
—i S LR TR Tapered Inner S ection

8 rings, 1696 ax 1al cells
16 layer m—




Endplate
View
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- (Charged Particle Tracking =

Run: 82205
Event: 12186

CleoXD

Events/0.1 D° Lifetimes
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- S 1licon Vertex Detectop=——

Diamond Beam Support Cylinder
//”"/_V_*\\\\R' \
: Layer 3—4 Cone
/K \ ; =2 Transition Cone
/A \K 2\ : e Layer 1-2 Cone
F <\ | " Flex Cireuit
\> </ | Hybrid — R/C chip
\Y % T\ Front End, Back End
N 4
A e

||
i N
Layer 1 Silicon, 3z, 79
Layer 2 Silicon, 4z, 100
Layer 3 Silicon, 7z, 186

Layer 4 Silicon, 10z, 269

4 Layersof doublesided silicon detectors, 3 Qom thick.
Only active elements and minimal support material in
detector fiducial region

No support structure outside outermost silicon layer.
Conical support structureto max imize acceptance.
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- R ead Out Electr onics=——

Flex Cable
511 channels
50 um pitch

S ilicon S ensor
27.0x 53 .2mfm
511 strips per side
50 um r-f

100 pm z

Front End

128 channels
50 pum pitch
150e + 5.5 e/pF

R /C Chips
128 channels
50 um pitch
150 M Q, 150 pF

Back End (S VX-CLEO)
128 channels

50 um pitch

8-bit ADC, sparsifier
serial output

» Up to 5 silicon sensor s daisy-chained to one readout.
R adiation hard (100 kR ad)
* Very low noise, Viking based Front-End chip.

* Back-End chipbasedon S VX [

» BeO Hybrids mounted on copper cones (cooling)
«S /N >15:1 (worst case)
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- \/ertex Detector Assembly——




-—=Detecting Neutral Particles=——

3330994-016
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D* at rest (in B frame) E
with D* ~ Drtand almost no | 2
phasespacethettisasrest =
aswell. z

How tofind attat rest?

| CLEO
0 | | | |
1.00 1.10 1.20 1.30 1.40 1.50
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With good resolution :
(at low energies) ol N ;
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- E|ectromagnetic Calorimeter =

* CLEO pioneered useof Csl calorimeter
® 7800 crystals.

* 2% energy resolution at 1 GeV.

* 4 mr angular resolution at 1 GeV.

* no radiation damage observed.

* reduced material in front of endcaps.

|_—L:> All B-Factories use Csl calorimeter

R eS tackingt
Calorimeter
Endcap




Particle | dentification

12

S earch for B- TITT
and B - KTt

* important for CP N
°veryrare :
B~ K*mr=18x 16
B - TITT="7

CLEO getsR ICH
® 40 K/mtseparation at 3 GeV

* LiF radiator, saw tooth + plane
* N, ex pansion volume (16 cm)
* TEA/CH, based photo detector
® ~250,000 electronic channels

S )
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S e

Incident Hadmn
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Particle | dentification

Mumber of Photoslectrons / Track
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Radiator

Plane Radiatar
I L ! !

02

0.6

4 20 LIF radiators

3 00 Plane
120 S aw-tooth

175x 17x 1ch
UV transparent
13 5-165 nm
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Photon Detection

Pl'q "
"
MWPC + Pad R eadout [
~23 0,000 pads

(Bmmx 7.5mm)

TEA/CH,
Gas gain ~25,000

8 CaF windows T
100 pm strips, every 2.5 mm &
(field shaping) -
G10frame

(and ribsfor flatness)

CaF, LiF Transmission ~ 90%

Cathode Board

T -1mm
1 Jmm

—

Ca
Ut=m Hinga F2

Fiberglass =de rail
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R ICH Assembly

Arrival at
Wilson Lab
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