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COVID-19 status in Taiwan

® ~ 300 new COVID-19 cases each day (slightly decreases).

® Most of the cases are from Taipei (NTU) and new Taipei City.
® National level 3 epidemic warning extends to 06/28

® We still stop to go to NTU

Increase cases
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INTT teststand : PMT

® Cosmic test is performed for supply voltage, threshold cut study
* NWU Supply voltage : -1100V

® Test voltage : -750 V to -1200V
@ 10th floor

2 PMT+scintillator overlaps

INTT PMT scintillator size ~ 1 cm?

Cheng-Wei Shih (NCUHEP, Taiwan)



Threshold cut on oscilloscope : 20mV. Without noise cut

-800V

Signal size

Small PMT : -800V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
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[ Small PMT, —Fit : LadnXGaus, [_]TC PMT, - Fit : Land

Fit parameters - Small PMT
* Width = 0.0016 =+ 0.0004
* MIP =0.0619 = 0.0010
* Area =3.1257 = 0.1174
* Sigma = 0.0134 = 0.0011
* ¥?ndf = 21.8/26 = 0.84
Fit parameters - TC PMT
* Size =2527.0573 =+ 155.3029
* MPV =0.0094 =+ 0.0001
* Sigma = 0.0015 = 0.0001
i * x2/ndf =22.0/15 =1.47
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-1000V

Signal size

Small PMT : -998, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
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[CJsmall PMT, —Fit : LandxGaus, ] TC PMT,  Fit: Land

Fit parameters - Small PMT

* Width = 0.0029 =+ 0.0010

* MIP =0.1983 + 0.0021

* Area = 3.2972 + 0.1630

* Sigma = 0.0213 + 0.0017

* ¥?ndf =27.9/16 = 1.75

Fit parameters - TC PMT

* Size =17676.5789 = 9782.7249
* MPV =0.0126 + 0.0001

* Sigma = 0.0008 + 0.0002

* y?ndf =72.1/8 =9.01
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-850V

Signal size

Small PMT : -850V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

[CJsmall PMT, —Fit : LandxGaus, ] TC PMT,

Fit : Land|

Fit parameters - Small PMT
* Width = 0.0033 =+ 0.0006

* MIP = 0.0796 = 0.0009

* Area = 2.3903 = 0.1093

* Sigma = 0.0108 = 0.0014

* ¥?ndf = 63.8/19 = 3.36

Fit parameters - TC PMT

* Size = 7356.2823 = 335.3427
* MPV =0.0086 = 0.0001

* Sigma = 0.0012 + 0.0000

* x2/ndf = 125.9/16 = 7.87
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-1050V

Signal size

Small PMT : -1050V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

0
- [[D)smal PMT, — Fit : LandxGaus, [JTC PMT, — Fit : Land
Op- Fit parameters - Small PMT
P « Width = 0.0020 = 0.0007
Op- « MIP = 0.2363  0.0016
r * Area = 7.9734 = 0.2944
Of- + Sigma = 0.0195 = 0.0016
057 * y2ndf = 19.3/16 = 1.21
Fit parameters - TC PMT
of- « Size = 66553.7797 = 9662.3097
b * MPV =0.0075 = 0.0001
of- + Sigma = 0.0011 = 0.0001
F * y2/ndf = 298.1/6 = 49.68
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Signal size, unit : V
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-900V

Signal size

Small PMT : -900V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
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[Jsmall PMT, —Fit: Gaus, [JTCPMT,

Fit : Land
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Fit parameters - Small PMT
* Size = 40.9252 = 2.4089

* Mean =0.1243 = 0.0012

» Width = 0.0230 = 0.0010

* ¥?ndf =30.1/21 = 1.43

Fit parameters - TC PMT

* Size =5311.0352 =+ 573.5345
* MPV =0.0098 + 0.0001

* Sigma = 0.0013 + 0.0001

* y2/ndf =22.0/13 = 1.69
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-1100V

Signal size

Small PMT : -1096V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
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[CJsmall PMT, — Fit : LandxGaus, [(JTC PMT,  Fit : Land

Fit parameters - Small PMT

* Width = 0.0052 =+ 0.0010

* MIP =0.2790 + 0.0013

* Area =9.9152 + 0.3413

* Sigma = 0.0182 + 0.0022

* ¥@ndf =41.1/11 =3.73

Fit parameters - TC PMT

* Size = 68850.1597 = 13211.8613
* MPV =0.0076 + 0.0002

* Sigma = 0.0011 = 0.0001

* ¥@Indf = 164.3/6 = 27.39
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-950V

Signal size

Small PMT : -950V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

[CJsmall PMT, — Fit : LandxGaus, [J TC PMT,

Fit : Land
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Fit parameters - Small PMT
* Width = 0.0023 =+ 0.0015

* MIP = 0.1559 = 0.0029

* Area = 2.6845 = 0.1392

* Sigma = 0.0201 = 0.0032

* x?ndf = 11.6/16 = 0.73

Fit parameters - TC PMT

« Size =10010.1562 =+ 1608.2103
* MPV =0.0109 + 0.0000

* Sigma = 0.0011 = 0.0001

* x2Indf = 49.4/10 = 4.94
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Small PMT : -1200V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

[CJsmail PMT, — Fit : LadnXGaus, [JTC PMT, — Fit : Land

Fit parameters - Small PMT
* Width = 0.0020 =+ 0.0000

* MIP = 0.2000 + 0.0000

* Area = 2.0000 + 0.0000

* Sigma = 0.0100 + 0.0000

* »?/ndf = 0.0/0 = 0.00

Fit parameters - TC PMT

L— * Size = 12484.2784 = 5430.5127
* MPV =0.0076 + 0.0004

* Sigma = 0.0011 = 0.0002

* %?ndf = 34.9/5 = 6.98
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Threshold cut on oscilloscope : 20mV. With noise cut

-800V

Signal size

Small PMT : -800V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
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[CJsmail PMT, — Fit : LadnXGaus, [JTC PMT, — Fit : Land

j Fit parameters - Small PMT

* Width = 0.0016 =+ 0.0004

* MIP =0.0619 = 0.0010

* Area=3.1257 = 0.1174

* Sigma = 0.0134 = 0.0011

* ¥@ndf = 21.8/26 = 0.84

Fit parameters - TC PMT

* Size =2163.1717 = 153.5252
* MPV = 0.0093 = 0.0002

* Sigma = 0.0015 + 0.0001

* x@ndf = 14.3/14 =1.02
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Signal size, unit : V

-1000V

Signal size
Small PMT : -998, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
[CJsmall PMT, —Fit : LandxGaus, JTC PMT,  Fit: Land
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Fit parameters - Small PMT
* Width = 0.0029 = 0.0010

* MIP = 0.1983 + 0.0021

* Area = 3.2972 + 0.1630

« Sigma = 0.0213 = 0.0017

* x2/ndf =27.9/16 = 1.75

Fit parameters - TC PMT

* Size = 4074.0868 =+ 8602.3316
* MPV =0.0127 + 0.0005

* Sigma = 0.0008 = 0.0009

* y®/ndf =12.3/5 =2.46
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-850V

Signal size
Small PMT : -850V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
« 300 - -
87 [Osman PMT, —Fit : LanaxGaus, [JTC PMT, ~Fit: Land
£ L
w L Fit parameters - Small PMT
250— « Width = 0.0041 = 0.0005
r * MIP = 0.0809 = 0.0006
= * Area = 2.2120 = 0.0955
200— * Sigma = 0.0069 = 0.0009
r * 2ndf = 54.6/20 = 2.73
r Fit parameters - TC PMT
150 L * Size = 1492.4905 = 112.7128
F * MPV = 0.0091 + 0.0002
L * Sigma = 0.0014 = 0.0001
L * y2Indf = 26.6/14 = 1.90
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Small PMT : -1050V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
«» 500 - -
2 [CJsmail PMT, —Fit : LandxGaus, [(JTC PMT, - Fit : Land
=
w 450 Fit parameters - Small PMT
* Width = 0.0020 = 0.0007
400171+ « MIP = 0.2363 = 0.0016
* Area = 7.9734 = 0.2944
350 « Sigma = 0.0195 = 0.0016
* y2ndf = 19.3/16 = 1.21
300
Fit parameters - TC PMT
2500~ * Size = 15687.9142 = 5162.2305
+ MPV = 0.0073 = 0.0003
200F- * Sigma = 0.0010 = 0.0001
* y2Indf = 75.2/5 = 15.04
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Signal size, unit : V
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-900V

Signal size

Small PMT : -900V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

[Osmall PMT, —Fit: Gaus, [JTCPMT,

Fit : Land

Fit parameters - Small PMT
* Size = 40.9252 = 2.4089
* Mean =0.1243 = 0.0012
* Width = 0.0230 = 0.0010

350 « 2indf = 30.1/21 = 1.43

300
Fit parameters - TC PMT

« Size = 2805.6742 =+ 812.0836
* MPV = 0.0094 = 0.0002

* Sigma = 0.0010 = 0.0002

* x?/ndf =12.5/11 =1.13
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Signal size, unit : V

-1100V

Signal size

Small PMT : -1096V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

500
[CJsmall PMT, —Fit : LandxGaus, JTC PMT,  Fit: Land
450 Fit parameters - Small PMT
« Width = 0.0052 = 0.0010
400 « MIP = 0.2790 = 0.0013
« Area = 9.9152 = 0.3413
350 « Sigma = 0.0182 = 0.0022
300 « y2Indf = 41.1/11 = 3.73
Fit parameters - TC PMT
250[- « Size = 21440.0831 + 6788.0329
« MPV =0.0074 = 0.0002
2001~ * Sigma =0.0010 = 0.0001
o y2Indf =71.7/6 = 11.95
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Signal size, unit : V
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-950V

Signal size
Small PMT : -950V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

60 - .
- |[Osmai pmt, —Fit: Gaus, [JTCPMT, — Fit:Land
1 Fit parameters - Small PMT
50 « Size = 8.6997 =+ 1.1669
1 * Mean = 0.1650 = 0.0037
- * Width = 0.0267 = 0.0030
[ LRV = =
40 /ndf = 11.6/17 = 0.68
Fit parameters - TC PMT
301 * Size = 359470.1164 = 1207282.5418
1 * MPV =0.0019 = 0.0016
| * Sigma = 0.0001 = 0.0002
i * x?/ndf = 1.0/3 = 0.34
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Signal size, unit : V

-1200V

Signal size
Small PMT : -1200V, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV
120/ [Jsmall PMT, — Fit : LadnXGaus, (] TC PMT, - Fit : Land

t Fit parameters - Small PMT

L « Width = 0.0020 = 0.0000

100} 1+ « MIP = 0.2000 = 0.0000

« Area = 2.0000 = 0.0000

L « Sigma = 0.0100 = 0.0000

80f « y@Indf = 0.0/0 = 0.00

r Fit parameters - TC PMT

F « Size = 4292.2138 = 3153.2682
60— « MPV = 0.0073 = 0.0006

« Sigma = 0.0010 = 0.0003

L * x?ndf =17.8/3 =5.95
40f-

20:,
ill
H"—..;"MJHH\HH\HH\HH ol

O0 005 01 015 02 025 03 035 04
Signal size, unit : V




o

\S) o

9} W
II|IIII|IIII|IIII|IIII|IIII|

Signal MPV (Unit : V)
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Event rate vs supply voltage
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After applying noise cut, the event rate

IS

stable at ~ 0.01
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DP460 for stave

®*We have DP460 in hand.

Apply DP460

Practice

N R ]

Glue gun with mixing nozzle

Remove additional glue by blade

Glue is shorter than stave surface

Gilue stirred by chopsticks  Blade for removing surface glue

Cheng-Wei Shih (NCUHEP, Taiwan)



DP460 for stave

® First try with 2 staves

Cheng-Wei Shih (NCUHEP, Taiwan)



DP460 for stave

® Twist test : 24 hours after glue application.
® Torque : 0.8 N*m

® Test with 2 staves :
® 02-0088 : both sides good
® 01-0074 : one side bad

The crack is on DP460
Would 0.8 N*m be too strong ?

Trial good example * ‘Trial bad example

Cheng-Wei Shih (NCUHEP, Taiwan)



ROC FPGA firmware

®* We modified CLK90 to CLK180 & CLK270.

® The code has sent to NWU.

®License for IDE 9.1 is not free, price : 1000 USD for 1 year.
® IDE version we are using now : 11.9

Clock Conditioning / PLL : Modify Core - roc_dcm X
CLKA ) o Actual data is shown in blue. -
MHz2 2 % T Primary
e VOO =188000MHz O /1 B el
. ® 0.000ns v 1.695 ne
ihudildul 1.633 ns

1.105 ns M

188,000 | MHz 188.000 MHz i
-

=
0
Odeqg | 0.000deg(0.000 -
1105 ns . Odeg eg (0.000 ns)
——ooons v 05%Fns v —
. . —|_ H6Le
EXTFB | 1000 s v“->3.025 s

ﬂ

188000 |MHz 188.000MHz (L o0 M8 T b

90deg | 90.000 deq(1.330 ns) ]
0 deg

90 deqg
180 deq 5
270 deg

Die voltage: 15 - 33000 | MHz

Odeg -
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®Level 3 warning is extended to 6/28

®*The PMT test is finished,
® Supply voltage -1000V, threshold cut 0.15 V is good for use.

®* We applied DP460 on 2 staves this week.
®* We will keep applying DP460 on staves.
® Twist test results : 3/ 4 sides good.
® Question : Would 0.8 N*m be too strong ?

Cheng-Wei Shih (NCUHEP, Taiwan)



®* We will try to apply the DP460 in NCU.

®*The PMT and Motor are almost ready for test stand

®*To do list :
®* We will change the clock phase by the GUI, and send the code
to NWU for testing.

® Concern : if FPGA fails to work, it is dead. We don’t have
solution to recover it (we don’t know the original code version
in FPGA ).

®* We may have to compile the code with different IDE

® Test the PMT with different supply voltage
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Taiwan INTT team

Chia-Ming Kuo Chng-Wei Shih Lian-Sheng Tsai
Wei-Che Tang Rong-Shyang Lu  Janny Huang
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Ladder assembly

¢ | adder glue issue
e According to previous test, glue spreads well.

e To do
¢ Test glue spread with full size acrylic plate.
® Tune the gantry glue deposit parameters (more rings).
¢ Optional : glue mask for applying glue (the same as BNL).

60 um SS plate in between

<

o l | (S \ Thickness : 50um
(_,__ ' W8 Glue mask from BNL
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