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OUTLINE

BEGIN LOOKING AT POSSIBLE EFFECTS OF BACKGROUND ON SINGLE-PHOTON 
RESOLUTION IN THE FDIRC

BACKGROUND RATES TAKEN FROM ALEJANDRO PEREZ’S RECENT BACKGROUND 
STUDIES

INCLUDES LEAD/STEEL/POLYETHYLENE SHIELD

START WITH JUST UNIFORM IN SPACE AND TIME BACKGROUND



FROM ALEJANDRO
USE 0.06 MHZ/CM2 AS “NOMINAL” BACKGROUND RATE

LOOK AT 1X, 2X, 5X, 10X, 20X NOMINAL



SIMULATION PARAMETERS

BACKGROUND HITS:

RANDOMLY DISTRIBUTED OVER 
DETECTOR PLANE IN SPACE

UNIFORMLY RANDOM IN TIME 
FROM -25NS TO 500NS

HITS “MASKED” IF THERE IS ANOTHER 
HIT <25NS EARLIER IN THE SAME PIXEL

SIMULATED 10,000 COSMIC TRACKS

USED “ABS(KX), ABS(KY)” VERSION OF 
PHOTON DICTIONARY

FULL FDIRC (48 TUBES IN A SECTOR)
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HIT SELECTION

ONLY KEEP SOLUTIONS FROM 
THE HIT IF THEY ARE WITHIN 

-2 NS < !T < 3NS

!T IS THE DIFFERENCE 
BETWEEN THE HIT TIME AND 
THE EXPECTED TIME GIVEN 
THE SOLUTION FROM THE 
DICTIONARY

AFTER THIS CUT, THERE ARE ON 
AVERAGE 2.6 SOLUTIONS PER 
HIT
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SINGLE PHOTON RESOLUTION

NO BACKGROUND

FIT TO A GAUSSIAN PLUS 2ND 
ORDER POLYNOMIAL

LOOK AT " AND PEAK SIGNAL-
TO-NOISE RATIO

TAILS COME FROM AMBIGUITIES
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EFFECT OF AMBIGUITIES
TRY TO “CHEAT” BY PICKING SOLUTION WITH BEST MATCH TO TRUE 

KXAND KY.  ALSO, TRY O PICK SOLUTION THAT IS CLOSEST MATCH TO 

EXPECTED #C FOR A COSMIC. THIS CLEARLY BIASES THE ": 2ND BEST 
SOLUTION STILL PEAKS AT EXPECTED VALUE
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Y, kX, Best Match in kC

h_ThetaCCosmic
Entries  172136
Mean   0.8235
RMS    0.01214

 / ndf 2  825.7 / 94
Prob       0
Peak SNR  1.76! 86.54 

 (rad) "  0.0000! 0.8232 
 (mrad)  0.019! 8.086 
    

0
p  5.371e+02! -1.207e+04 

    
1

p  1.310e+03! 2.943e+04 
    

2
p  7.951e+02! -1.773e+04 

radians
0.76 0.78 0.8 0.82 0.84 0.86 0.88 0.9

0

2000

4000

6000

8000

10000

12000

h_ThetaCCosmic
Entries  172136
Mean   0.8235
RMS    0.01214

 / ndf 2  825.7 / 94
Prob       0
Peak SNR  1.76! 86.54 

 (rad) "  0.0000! 0.8232 
 (mrad)  0.019! 8.086 
    

0
p  5.371e+02! -1.207e+04 

    
1

p  1.310e+03! 2.943e+04 
    

2
p  7.951e+02! -1.773e+04 

, Best Match for Cosmic MuonC
h_ThetaCCosmic2

Entries  148153

Mean   0.8238

RMS    0.03397

radians
0.76 0.78 0.8 0.82 0.84 0.86 0.88 0.9

0

500

1000

1500

2000

2500

h_ThetaCCosmic2

Entries  148153

Mean   0.8238

RMS    0.03397

 Best Match for Cosmic Muonnd, 2C

8.94 
MRAD

8.09 
MRAD

8.60 
MRAD



LINE SHAPE VS. 
BACKGROUND

NO EFFECT ON SIGMA

BEGIN TO NOTICE EFFECT ON SNR AT 10X  AND 20X 
NOMINAL RATE
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SIGMA VS. BACKGROUND RATE
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PEAK SNR VS. BACKGROUND RATE
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HIT LOSS DUE TO MASKING BY 
BACKGROUND HITS
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CONCLUSION

SINGLE-PHOTON RESOLUTION SHOULD BE FAIRLY INSENSITIVE TO “SALT AND 
PEPPER” BACKGROUND.

SIGNAL TO NOISE WILL BE EFFECTED

BIGGEST EFFECT WOULD BE LOSS OF HITS DUE TO MASKING

DEPENDS ON MODELING THE ELECTRONICS RESPONSE CORRECTLY

THIS IS JUST SINGLE-PHOTON RESOLUTION.  MORE POWER SHOULD COME 
FROM FULL TRACK RECONSTRUCTION

SHOULD HELP S-N, AND AMBIGUITY RESOLUTION


