
Analysis of the BGO data 

1

Data taken beginning of 2024 

Ianina  Jacques  Giulia and MH 
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Data taking using the 16 fibers TROLL-2 (O-2(3000) WLS fibers) readout in a OR-mode
Standard WaveCatcher code  

Context
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Contrary to the ZnWO4 case, we are not counting the NPhe 
à NPhe estimated through the charge 

à NPhe = -charge/3. [calibration obtained from RMS/Signal]

Sum = ∑!"#$ 𝐶ℎ!

Centrality =% &'()*+, &-+((',.
/01
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LED data taken after each cosmic run 

Some different distribution for 
the dry run 
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Run_BGO_dry_LED3.0V_after_cosmic_1_29_2024.txt

LED data and centrality

Run_LED2.3V_ZWO_dry_8_9_2023.root

Data end of January 2024
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Mean = 0.589875 +/- 0.000731

Mean = 0.664004 +/- 0.000462

width = 0.023122 +/- 0.000518

width = 0.014562 +/- 0.000326
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Data end of December 2023
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Mean = 0.606850 +/- 0.000629
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BGO+air
+air4ZnWO

 

Ntot ~ 490 Ntot ~ 556 

𝜎! =
𝐶×(1 − 𝐶)
𝑁𝑡𝑜𝑡sigma_c = 2.2% sigma_c = 2.1%
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Preliminary

BGO+water 7 channels

BGO +air 7 channels

BGO +EGL 7 channels

 
Run_BGO_water_COSMIC_Feb_2024.root
Run_BGO_dry_COSMIC_1_25_2024.root
Run_BGO_EGL_COSMIC_2_7_2024.root

Cosmics 
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Width     1.45± 10.13 
MPV       2.6± 256.9 
Area      5.412e+02± 1.241e+04 
GSigma    2.58± 36.53 
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Width     1.52± 10.54 
MPV       2.9± 286.9 
Area      5.934e+02± 1.509e+04 
GSigma    2.80± 43.08 
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BGO Water
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 / ndf 2c  13.04 / 42

Width     1.90± 11.66 
MPV       3.3± 259.1 
Area      451.9±  8817 
GSigma    3.36± 38.31 

 

10% increase of signal with water  sigma slightly higher but not significant (?)

EGL does not bring anything … 

BGO Dry BGO EGL

MPV=259 MPV= 287 MPV= 257
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Run_Cosmic_ZWO_dry_Or_10_17_2023.root

ZnWO4 Sum = Sum (Ch_i, i = 0,7) or Sum (Ch_i, i = 0,15) 
BGO Sum = -(Sum(Q_Ch_i i= 0,7)/3.

Run_BGO_dry_COSMIC_1_25_2024.txt

0 200 400 600 800 1000 1200
Sum of all channels

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 

Preliminary

+air 7 channels4ZnWO

+air 16 channels4ZnWO

BGO +air 7 channels

 



8

Small gain with water (10%) : the BGO gains obtained from the milling technique (so breaking) à non regular shape
à probably less light trapping 

à Since adding the liquid is expected to reduce the light trapping the gain is smaller with BGO than with ZnWO4 
were light trapping is larger so the gain 

 

Light output from the BGO grains increases by about 15% when we use the grease 
which indicates that there is some light trapping ? 

(so contradiction with the nearly no increase of the addition of liquids (water or EGL)

Test of the hypothesis  with BGO grains, PMT and Am241 source 
with/without optical grease (n=1.47) 
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• Not fully clear picture ….

• Why is the LED map asymmetric nearby the dry run ? (can we trust the result of the dry run ?) 

• Seems that adding water or EGL does not change the result … while the test with grease would 
indicate it should slightly  .. but can it be the dry run which is not correct ? 

• The way the BGO grains are obtained is not the same as the ZnWO4 … and the NPhe in the case 
of BGO may not be 100%exact. 

• Try to redo ZnWO4 with this Troll2 ? 

Summary and questions
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backup slides
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BGO Dry

280- 260- 240- 220- 200- 180- 160- 140- 120-
Q_Ch0

0

5

10

15

20

25

30

35

Q_Ch0
Entries  1000

Mean   0.7199±189.8 - 

Std Dev    0.5091±  22.77 

Underflow       0

Overflow        0

Q_Ch0

350- 300- 250- 200- 150-
Q_Ch1

0

5

10

15

20

25

30

35

40

Q_Ch1
Entries  1000

Mean   0.8152±247 -   

Std Dev    0.5764±  25.78 

Underflow       0

Overflow        0

Q_Ch1

260- 240- 220- 200- 180- 160- 140- 120- 100- 80- 60-
Q_Ch2

0

5

10

15

20

25

30

35

40

45

Q_Ch2
Entries  1000

Mean   0.7688±188 -   

Std Dev    0.5436±  24.31 

Underflow       0

Overflow        0

Q_Ch2

380- 360- 340- 320- 300- 280- 260- 240- 220- 200- 180- 160-
Q_Ch3

0

10

20

30

40

50

Q_Ch3
Entries  1000

Mean   0.8382±260.8 - 

Std Dev    0.5927±  26.51 

Underflow       0

Overflow        0

Q_Ch3

220- 200- 180- 160- 140- 120- 100- 80- 60-
Q_Ch4

0

5

10

15

20

25

30

35

Q_Ch4
Entries  1000

Mean   0.6868±139.7 - 

Std Dev    0.4857±  21.72 

Underflow       0

Overflow        0

Q_Ch4

260- 240- 220- 200- 180- 160- 140- 120- 100-
Q_Ch5

0

5

10

15

20

25

30

35

40

Q_Ch5
Entries  1000

Mean    0.786±172.1 - 

Std Dev    0.5558±  24.86 

Underflow       0

Overflow        0

Q_Ch5

220- 200- 180- 160- 140- 120- 100- 80-
Q_Ch6

0

5

10

15

20

25

30

35

Q_Ch6
Entries  1000

Mean   0.6702±144.6 - 

Std Dev    0.4739±  21.19 

Underflow       0

Overflow        0

Q_Ch6

240- 220- 200- 180- 160- 140- 120- 100-
Q_Ch7

0

5

10

15

20

25

30

35

Q_Ch7
Entries  1000

Mean   0.7358±159.7 - 

Std Dev    0.5203±  23.27 

Underflow       0

Overflow        0

Q_Ch7



12

BGO Water
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BGO EGL
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