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Tlble 2.2-1 
Photoelectron Yields In the Sclntllllting Fiber TrICker 

fiber Stifi Wave- Total Correct- Camcted Scale up Expected 
Super lenp ide fiber ion p.e. for IDlmm p.e. for 
Llyu C;p lenp factor 834Lm dj,nrtcr lam 

from data cIiamcIcz diameter 
from FiC. (1\..0) 2.2-11 (1\..0) 

BI 3.00m 6.93m 9.93m .61 3.4 1.47 S.O 
B2 3.6Sm 6.12m 9.77m .67 3.4 1.46 4.9 
B3 4.3Om S.31m 9.61m .73 3.3 1.46 4.8 
B4 4. 30m S.ISm 9.4Sm .7S 3.4 1.4S 4.9 
BS 4.3Om 4.87m 9.17m .77 3.S 1.44 S.O 
B6 4.3Om 4.S8m 8.88m .80 3.6 1.44 S.2 
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Figure 7. Helium BOltle for ~uhiple Channel VLPC Casseue 
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Figure 8. Multiple Channel VLPC Cassette Installed in Helium Bottle. 
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Figure 2.2·14 Typical signal mxn !he msn:·U/VTX system operating in the test 

beam at Fermilab, indicating a dear sinsJe·photoelectron line above noise and a pulse rise 
of less than Sns. As displayed. !he signal has received additional amplification in an LRS 

612 preamplifier as was the ease prior co data teCOIding in !heLRS2I80ADC system.. 
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Ficure 2.2·15 A typical pulse height spectrum observed iD the fiber/HlSTE· 
IWI'X system ~ during the beam ICStS at Fermilab and exhibiting characteristic 
photopeaks. 
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Evenl13 

Event 14 

Figure 2.2-16 Typical particle Inca seen in the 32 elemenl scinti1latin, fiber array 
readoul with mSTE-D VLPCs. Two differenl evenlS are shown. (Beam is incidenl from 

above.) While circles represenl fibers hil 

location o( '11).,. hltt '01' Multi"*,, PftototUOf 

.lack.ned ci~cl •• ~.pr ••• nt f1ber. _it 
wot.: Locatioft 01 tiber. ftot to le.le 

lontleft .t , Io.r 
011 S , 01' VI. PC 

Figure 2.2-17 Typical particle crack passin, throueh all four fiber supertayers. The 
superlayer on !he ri,hl hand side was readoul with the HISTE-D VLPCs. (Beam is 
incidenl from the righL) 
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UPDATE ON PATTERN RECOGNITION 
STUDIES USING THE FIBER TRACKER 

(J. Hylen, Fermilab) 

1. FIBER TRACKER SUPERLA YERS WERE POSITIONED AS IN 
THE CDR. 

2. THE 5 LAYERS OF AXIAL FIBERS WERE DOUBLETS IN THE 
SIMULATION STUDY, RATHER THAN QUADRUPLETS IN THE 
ACTUAL CDR DESIGN. 

3. THE CODE USED WAS PA1TERN RECOGNITION OPTIMIZED 
FOR SILICON STRIPS. 

4. A TRACK IS RECOGNIZED AS A CLUSTER OF VECTORS IN 
(t,lt) COORDINATES. THERE ARE FOUR VECTORS AVAILABLE 
FROM THE FIBER TRACKER IN THE CDR CONFIGURATION. 

1 
~ 

f :F"I~ 
L."We.~ . 

..,--
-

.. 
2. HITS + 01U&I': 'DnERMi"'E 

.el~Cl.E 

¢o = L-"lWeMn~C& AllltaU; 

-k. = T 1t~1( c..wtv4"NtE" 



+00 Gc'v/ c L II iy{\ 
. I 

r-

*' + + 

* 
r: • • • • t • ,,,",, + ~+ • \. • • •• ••• t.l 

+ .... • + + 0.1 • .. • ••• i: :t. 
~l t • -.+ • + ('" +. * .... 

t+ • +. t+ 0 .. a.. .. •• + + .. + + + t+ rJ 
• it-'-.../ + +- + .*. .-++ .. i +++ t .Y. + + u~ UJ • • + • .. ...... 

ll, ¢+ ~ C\J 0.0 It +-':5 
...., .+ t + -+ • • I- 0:: + +. ~ <r U • -+ w t -+ :.> 

+ + t • ~ > + + • ++ • :; • oJ CD .. • + • -+-* + + + • + + :t + v + + . .., e • • •• IX -0.1 • • • ~ + + \- + .. • .+ ... + + .. .. • .. .. .. .. ~ .. 

o 2 4 6 
B VECRCll. ptu • 



('Sorrel S, Sfrips Only) 

+* + • + + 

0.1 
... 

+ 

• ... 

~ • , + • --C\J 0.0 ... +. 
~ 

0:: 
U 
1LI t > ... • m + 

-0.1 • + 
• + .... • + .... -t . 

o 2 4 6 
B VECR(U. phl 



.. . . . . . . 
• I,' ...• . '. 
( : • I '.' . . '.. .' " 

0.04 

.Y- 0.03 
• \ r-. 

N ...... 
0:: 
U w 0.02 > 
m 

0.01 

0.0~.9 3.92 3.9~ 3.95 3.9S 4 
8 VECR(1). ptn 



~ .. .-. 
C\I ..... 
0::: 
U w 
> 
m 

0.04 

0.03 

0.02 

0.01 

0.00 
3.9 3.92 3.94 3.96 

B VECR(1), phI 

'SAaRa. "3.: O~LY 

(E1,Pf\wt>Et) ) 

3.98 4 



0.009 

O.OOS 

~ 

• ...... 
C\J 0.007 ...... 
0:: u 
W 
> 
CD 0.006 

0.005 

0.001.98 3.982 

(8f1RREI- '5~ OI\lL.Y-

I-4IGttLY El\PAt4De1» 

3.9S4 3.986 3.9S8 
B VEeR(1). phI 

3.99 



. . . ".' . :' ./ 

" ., •• , I" . . . . .. '. . . '. ... '. 

0.009 

0.008 

~ 

• .-.. 
N 0.007 ...... 
~ 
u 
W 
> 
III 0.006 

0.005 

3.988 
O.004~~~~~~~~~~~~~~~~~~~~ 

3.98 3.982 3.984 3.986 3.99 
B VECRU). pIll 



-...... 

0.1 

~ 0.0 a:: u 
w 
> 
m 

-0.1 -

o 2 4 6 
B VECRCll. phI 



-tfl" (,r~ If "'~'S -'lfl... 
.,. I Ill;" ""c." <: V&-+5 

0.1 

+ +t .... + ... ~ ... ,. .... ++ ... 
++ i4':t ... ~... ..... 

++ ++ +.1 ..... +.. ~ ++ ,t 
.. -tAo +..... + ++ +".+ ~ \t;. + 

j + t ... ... ...... ~~:1 + .....-
+\ ""' ... .t+; ~f+ ... + ... ++ + ... ++... .. ++ + t ++ .. *' .... .. .... + ++ + ... + + + 1:+- ..... .. *'..... +. '+t \. .. + ! +);+ .,..t + ... : ,~+ + + + • 
+1. '+- + +? .. +.+ .,++ + ... + ... 

-. ... :;. +1' .... + + + ... t.ff+t + + + '\. +.... + + ++M- _+ .. of..,+ t ... + 
+.- ';!+l+ + ~ + ~ * .. ++ :.-+ ... '" ... *+.+ +. ...... .; ~ t 

... .:.. .. + ... + +..".-'*' oJf"~ ++ ~ +-of 

... "''''~.t+ *:ft- ,t+++. * .. 
+ ... +. +... + t+ ++ +. .....,..... t,+ ++ \ ... .tt+'". + ...... t.. .. ... * 

~ 

• ,... 
C\I 0.0 ~ 

~ 
U 
IJJ > 
aJ 

-0.1 

• 

o 2 ... 
B VECRCU. phJ 



0.01 

0.O~.9 

FIBER S C'I-lL ~ 

(EXi'Po,r<f>1. \) "C.ILI:.) 

\ 
3.92 

HI"" -) 4(, + e. n'\j"I.)ff'lS 

LEPTe'~' It L 

3.9<4 3.90 3.gB 
B VEe R(B. pt'll 



.Y-
• ..... 

C\I -a:::: u w 
> 
m 

0.02 

0.01 

0.00 

-0.01 

H \G:'l-' 4~ t e. m;"b(fl . .') 

LEITClf' it 1. 

F-'16E~5 CI"'L '{ 

(\\\(..\\\.i I. .,,\'''~\)U) ) 

3.97 3.98 3.99 
8 VECR(1). phI 



~ .. 
"'"' C\J ...., 
0:::: 
U 
W 
> 
m 

0.02 

0.01 

0.00 

-0.01 

H I(:'r.~ - ~ tH +!:- n"I if) l-,11I.5 

LUl t" 1t!. 

1.83 1.84 1.85 
B VECR(l). phi 

I ·IBLRC) Cr-.\LY 

(HI( ~IY L\PANDf.n) 

1.B6 1.87 



.Yo 

• -C\I -0:: 
U 
W 
> 
m 

0.01 

0.00 '" " 
-0.01 

FIBI=.RS ,r-.·LY 

(1\lC.tll~ £)l.PAWDf:1)) 

" " 
"-
~ 

~" 

-0.02 
~~~~~~-L~~~~~~~~~ 

4.68 4.69 4.7 4.67 
B VEeRC]), phl 



0.01 

0.00 
.:;L .. ....... 
N ....., 
0:: 
U 
I.lJ 

-0.01 > 
CD 

-0.02 

0.94 0.95 0.96 0.97 
B VECRU1. phl 



RESULTS: 

1. FOR A 400 GeV/c2 HIGGS· 4 LEPTON EVENT, THE FIBER 
TRACKER EASILY FINDS ALL THE LEPTONS. 

2. THE SILICON BARREL HAS REDUCED 1'\ ACCEPTANCE, AND 
HENCE ONLY TWO OF THE LEPTONS ARE FOUND BY THE 
SILICON USING THIS PATTERN RECOGNITIONTECHNIQUE. 

3. THE FIBER VECTORS ARE A GOOD MATCH TO THE SILICON 
VECTORS. 

4. EVEN WITH 8 MINIMUM BIAS EVENTS SUPERIMPOSED ON 
THE EVENT CONTAINING THE HIGGS TO 4 LEPTON DECAY, 
THE FIBER TRACKER FINDS ALL OF THE LEPTONS WITHOUT 
THE SILICON. 

CONCLUSION: 

1. PATTERN RECOGNITION IS STRAIGHT FORWARD EVEN AT 
HIGH LUMINOSITY. 

2. UNIFORM APPLICATION OF THE VECTOR CLUSTERING 
TECHNIQUE CAN BE UTILIZED EFFECTIVELY IN THE BARREL 
REGION FOR THE COMBINED SCINTILLATING FIBERISILICON 
SYSTEM. 
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