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TAGM status after fall run

The photon yield of the microscope was measured per channel
Average yield smaller than anticipated

Only 7 channels met our requirements
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high-gain matching (Fall)

n
o
o
(=]

—_
(o]
o
(=]

adc counts)

— 1600

1400

1200

1000

800

sum channel pulse height

600

400

200

sum vs individual pulse heights

'IIIllllllIIIIII|IIIIIIIlIIIIIIIlIIIIIIIl

P I

+‘|‘+Jr

| v e v v b by oy |

50 100 150 200 250 300

individual channel pulse height summed (adc counts)

GlueX Winter Collaboration Meeting, February 19-21, 2015

fit to second order polynomial (run 1898)
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Readout from high gain, summed output on
y-axis

Summed readout from low gain, individual
outputs on x-axis

Preamplifier saturates at ~1800adc counts,
removed those points from fit



low gain matching (Fall)
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Pu 9 fit to first order polynomial (run 1807)

450

w0 Chi2 =4.26315
NDf =20
350 p0 =3.9017 +/- 2.2148
300 pl =1.15253 +/- 0.0305288

250
e Readout from low gain, summed output on
y-axis

200

sum channel pulse height (adc counts)

150

e Summed readout from low gain, individual
outputs on x-axis

100

50

IlII|I]II|IIII|I[II|I]II|IIII|I[II|IIII|IIII|III

|||||[||||I||||||||||||||I||||||||||||||| . . . . . .
050 50 100 150 200 250 300 350 400 e Use ratio of linear term coefficients divided

individual channel pulse height summed {(adc counts) by the number Of piXGIS per hlgh gain
summed output to get the conversion
between low gain summed output to pixels

GlueX Winter Collaboration Meeting, February 19-21, 2015



Single pixels in high gain (Fall)

single pixel mean pulse height
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Used row-by-row runs to
measure single pixel pulse height
for each SiPM

Average single pixel pulse height
is ~¥12 adc counts in high gain



ADC counts to pixels

® Use the ratio of the linear terms to get the high gain amplification

~17x amplification (high gain summed)/(low gain summed)

e 200 pixel specification

The decay time of the green scintillator is 2.7 ns.
We want 200ps timing resolution

2700ps / 200ps = VN

N ~ 200 photons = 200 pixels

e Divide by the single pixel pulse height to get number of pixels

The single pixel pulse height is measured in high gain. This provides a conversion factor from low gain summed outputs to the number
of pixels per pulse.
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Average pixels per pulse (Fall)

pulse spectrum per fiber (pixels)
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Used runs tagm_calib_265 to tagm_calib_270

Require npix to be at least 200 pixels, only 7 meet this
spec
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Find new bias voltages

Take dark rate data with original bias settings

Take dark rate data with +1V bias voltages

Find new single pixel height for +1V scan

Fit these points to a line to provide a bias voltage as a function of single

pixel pulse height

® Decided totry 15, 20, and 25 adc pixel heights corresponding to voltage
increases of roughly 0.25V, 0.6V, and 1.1V

® This was done for every channel
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Single pixel results
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single pixel mean pulse height
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Dark rate before b

TAGM dark rate row vs column
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Dark rate post beam
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Average pixels per pulse 15 adc
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Average pixels per pulse 20 adc

pulse spectrum per fiber in pixels number of pixels per fiber
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Average pixels per pulse 25 adc

pulse spectrum per fiber in pixels number of pixels per fiber
55 o npix
g 350 sl Entries 500
5 C Mean 119.3
c RMS  85.91
—300 7H
45 i
4 250 i
35 s
200 i
3 45
25 150 H
3
2 100 ‘
2n
15 ;‘
1
: » o
(i
H: IIIIIIIIIIIIIIII
0 0 100 200 700

10 20 30 40 50 60 70 80 90 100 300 400 500 600

column

~100 channels above 200 pixels

GlueX Spring Collaboration Meeting, May 11-13, 2015



Bias study conclusion

® The 25 adc bias voltage setting is now our operating setting
® Pushing the biases further will run the risk of overbiasing
® We are still below spec in many columns

® UConn will construct 12 new bundles with double-clad fibers

Proof of second layer of
cladding
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Replacement Fiber Bundle Status
Hard Water Deposits Kink in Fbers

Occasional Problems Encountered
* Minor kinks during fiber bending
* Hard water deposits & cladding separation

v Resulting in light loss
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Replacement Fiber Bundle Status
A Bending 3

Preheat fibers then bend
Finish

Bundle Manufacturing Changes

* No more:
1) Straightening fibers
2) Using a hot water bending tank
3) Putting large bend in fibers
4) Straight section prior to chimneys (i.e. preamp boards)
* Minimalist approach taken when processing fibers, to help increase fiber light yield
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Replacement Fiber Bundle Status

S-bend

Bundle Manufacturing Changes
e “S-bend” fiber processing only
v Needed to avoid TAGH
e Use fiber curvature from storage spool
v’ Less fiber processing = better light
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Replacement Fiber Bundle Status

Hot plate with thermally bonded heat sinks/fans . t Air Bendin ,' BOX
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Replacement Fiber Bundle Status

Lo Spool| Received Worker Name
AL Aug 2014 Liana Hotte
A2 Aug 2014 Ben Willis
S1 Sep 2014 Aaron Khan
s2 Sep 2014 Andrew Sampino
s3 Sep 2014 Zane Grady
sa Sep 2014 Ben Commeau

SciFi

Spool Received

Name:
o1 Oct 2014

Bundle Prog ress Completed Projeced Lastupdated: Apr 17,2015

Bf.':srle strap color | '€ gﬁ'gh LG Measure LG End M LG Polish SciFi cut seirt End | sciFi polish Fuse Measure Bend
a1 Red Nov 03, 2014 Dec17, 2014 Feb 07,2015 | Feb23,2015 | Dec29,2014 | Feb07,2015 | Feb 10,2015 | Apris, 201s
a2 orange Nov 13, 2014 Dec 18, 2014 Mar27,2015 | Feb 24,2015 | Jano0s, 2015 | Febo07,2015 | Feb 10,2015
43 Yellow Dec 04, 2014 Dec 18, 2014 Apr 13, 2015 Feb 25, 2015 Jan 06, 2015 Feb 07, 2015 Feb 10, 2015
44 Green Dec 15, 2014 Dec 18, 2014 Apr 14, 2015 Jan 06, 2015 Feb 07, 2015 Feb 20, 2015
as cyan Dec 15, 2014 Dec 18, 2014 Apr 15, 2015 3an 06, 2015 | Mar27,2015 | Apro03, 2015
e IR AR (S e ol A i eplacement Bundles
a7 Purple Dec 19, 2014 Dec 23, 2014 Apr 20, 2015 Apr 24, 2015 Jan 08, 2015 Apr 08, 2015 Apr 13, 2015
48 Pink Dec 29, 2014 Dec 30, 2014 Apr 20, 2015 Apr 25, 2015 Jan 08, 2015 Apr 09, 2015 Apr 15, 2015
as Black Dec 29, 2014 Dec 30, 2014 Apr 20, 2015 Jan 08, 2015 | Aprio, 2015 | Mayo1,201s
50 White Dec 30, 2014 Jan 06, 2015 Apr 27, 2015 Apr 24, 2015 Jan 08, 2015 Apr 11, 2015 .
s1 Red x 2 3an 07, 2015 3an 07, 2015 Apr 27, 2015 3an 13,2015 | Apri2, 2015 ° 12 bundles beln roduced
52 Orange x 2 Jan 07, 2015 Jan 08, 2015 Apr 27, 2015 Jan 13, 2015 Apr 20, 2015 g p

* All fibers cut & end-milled
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Work to be done

e C(Calibrations
o Per channel efficiencies
o Time walk corrections
e Hardware

o Purchase new Vbias boards
m Flash the FPGA on the new Vbias boards
m Calibrate the DAC offsets of the new Vbias boards

O Investigate and repair missing channels
o Construct and install new fibers
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Questions?
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