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DESIGN STRATEGY

. ALL CYLINDRICAL GEOMETRY | 0<nl =23

UNIFORMITY OF COVERAGE FOR

TRACKING
TRIGGERING
MECHANICAL SIMPLICITY

INNER LAYERS FOR TRIGGERING AT
LEVEL L

OUTER LAYERS FOR MOMENTUM
RESOLUTION

. EXPLOITS: INTRINSICALLY PROMPT RESPONSE OF
SCINTILLATOR TO BE SENSITIVE TO
INDIVIDUAL BEAM CROSSINGS

HIGH GRANULARITY/LOW OCCUPANCY TO
PROVIDE OPERATION TO 103% LUMINOSITY



DESIGN CONCEPT

SCINTILLATING FIBERS OF

WAVEGUIDE FIBERS OF

PHOTODETECTORS:

MECHANICAL:

TRIGGER/DAQ:

925 ym DIAMETER
PS/PTP/3HF (STANDARD MIX)
A ~ 530 nm

(BICRON & KURARAY)

Imm DIAMETER

PS ONLY (STANDARD)

(BICRON & KURARAY)

VISIBLE LIGHT PHOTON COUNTERS
(VLPC)

QE ~ 80% AT 565 nm.

OPERATE CRYOGENICALLY (6-9 K)

FIBERS FORMED INTO COHERENT
RIBBONS

RIBBONS PLACED ON STABLE-BASE
CYLINDERS OF CARBON FILAMENT/
ROHACELL STRUCTURE

SYSTEM IS HELD AND SUPPORTED
FROM END RINGS

CRYOSTATS FOR VLPCs ARE

PLACED QUTSIDE OF THE
CALORIMETRY

OUTPUT IS DIGITAL

LEVEL 1 TRIGGERING IMPOSED IN
ASIC TECHNOLOGY
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Table 4-21
Parameters and characteristics of the superlayers of the scintillating fiber tracker.

Fiber Scifi Expected mean
layers length Wave-  Total no. of photo-
Radial  z=axial Fiber for axial guide fiber  electrons detected
location wu=stereo channels fibers An length length  for 925 pum diam.
(cm) v=sterec  per end (m) coverage (m) (m) (at p=10)
60 2z,2z 15.9K 3.00 2.3 6.93 9.93 4.6
76 2z, 2x 20.1K 3.65 2.3 §.12 o.7T7 4.6
92 2z,22 24.4K
2u,2v 24.4K 4.30 2.3 5.31 9.61 4.5
108 2z, 2z 28.6K 4.30 21 5.15 9.45 4.6
136 2z, 2z 36.0K 430 1.9 4.87 9.17 4.7
165 2z, 2z 43.6K 4.20 1.7 4.58 8.88 4.9

%u,2v 43.6K

ToTAL 473 2K
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FI1G. 4-58. Schematic of a superlayer having axial fiber doublet ribbons mounted on the inner and outer
cylinder.

surfaces of a support



Table 4-23
Average occupancies at SSC design luminosity.

Superlayer Radius (cm) An coverage Occupancy

Bl 60.0 23 0.017
B2 76.0 2.3 0.013
B3 92.0 2.3 0.012
B4 108.0 2.1 0.006
BS 136.0 1.9 0.003

B6 165.0 1.7 0.002
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60

50 Photo-electrons
near the Joint

Average Number of Photo-Electrons

30
_15 Photo-Electrons
at 4.3 meters
20— ‘\
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Distance From Waveguide Joint (Meter)

Figure 5.3.3-1 Mecan detected photoclectron yicld as a function of position along a

scintillating fiber in layer B3 of the tracker
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Figure 4.2-2 a.) the simple thin pane! forms the backbone of the zacking system. b) The
nose which connects 1o the silicon system to the outer tracking sysiem.
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TRANSMITTANCE

10-cm Q.17 3HF SAMPLE, 1 MRAD
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Figure 5.2-1 Transmission in polystyrene/PTP/3HF scintillator as a function of
wavelength. Before and after irradiadon by 60Co to 1 MRad, and after annealing.



TRANSMITTANCE
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Figure 5.2-2 Transmission in polystyrene/PTP/3HF scintillator as a function of
wavelength. Before and after irradiation by 8Co 10 10 MRad, and after annealing,
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Figure 5.2-3 Transmission in polystyrene/PTP/4CNHBT scindllator as a function of
wavelength. Before and after irradiation by %Co to 10 MRad, and after annealing.



RESULTS (pT+3HF)
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8192 CHANNEL RYOSTAT
BASELINE DESIGN

DIMENSIONS: 19 IN. DIA. x 20 IN. HIGH

(48.3 CM DIA. x 50.8 CM HIGH) OPTICAL COUPLER

126 FIBER BUNDLE
(4 PER CASSETTE)
512-CHANNEL CASSETTE
16 PER CRYOSTAT

CONNECTORS/ 1
(16 PER CASSETTE)

fa—}\— He RECOVERY MANIFOLD
CASSETTE & EXHAUST TUBE
EXHAUST
TUBING —— He FILL TUBE

~4—— CRYOSTAT MOUNTING BRACKET

' Rockwell
484.002.v) International
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Table 4-24

Geometric and operating characteristics of visible light photon counters.

Parameter

Achieved

Goal

Active area

Array configuration
Contact resistance
Pulse rise time
Average gain

Gain dispersion
Effective QF at 565 nm
Infrared QE at 15
Dead time

After pulses

Dark pulse rate
Saturation pulse rate
Average current
Average power
Breakdown voltage
Operating bias voltage
Neutron damage level
Operating temperature

875 x 875 pm?
1x8
1000 ©
< 3nmns
20,000
< 30%
85%
< 0.5%
None (continuous)
< 0.01%
10 kHz
25 MHz
< 200 nA
1.4 pW/channel
75V
-8V
> 10! n/em?
-8 K

1 mm diameter
1x10
<100 @
<35 ns
30,000
< 30%
T70-90%
< 2%
None (continuous)
< 0.01%
5 kHz
25 MHz
< 200 nA
1.6 pW/channel
>85V
68V
> 10Mn/cm?®
-8 K




Tests with HISTE-II VLPCs

Using VTX zmplifiers
Bias Voitage : 7.8 vollts
Temperature: 9.5 K

Looking at thermal electron pulses

1/2/1992



Figure 2.2-14 Typical signal from the HISTE-II/VTX system operating in the test
beam at Fermilab, indicating a clear single-photoelectron line above noise and a pulse rise
of less than Sns.  As displayed, the signal has received additional amplification in an LRS
612 preamplifier as was the case prior to data recording in the LRS2880 ADC system.
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Figure 2.2-15 A typical pulse height spectrum observed in the fiber/HISTE-
I/VTX system recorded during the beam tests at Fermilab and exhibiting characteristic

photopeaks.
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Track Segment Finding Algorithm

Each Fiber is ' 10 Gev/c cone
1.025 mm dia.

Fibers offset by
S125 mm

Fibers offset by

256 mm—> 1.6 cm Single

Superiayer

Acceptance cones for 10 GeV tracks
in single fiber bins

01/22/92



Triplet Superlayers for Trigger

Single Fiber Diameter Hit Locations
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Trigger efficlency
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FIG. 4-64. Trigger efficiency as a function of p;
for the scintillating fiber tracking trigger using
superlayers Bl, B2, and B3.
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Muon Momentum Resolution w/o Vertex Constraint
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