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INTT Testbeam2021 latest results from Cheng-Wei
preliminary, not official, 2021/03/04 )

The document link

The Testbeam results of sSPHENIX INTT

The sPHENIX

i an upgrde roject of R

e cxperment was perormed
chance 1o wndersand the performance of the INTT more
il b presented in his docuement

1. INTRODUCTION
The INTT is a tracker with 78 jum strip width, and
the material budget of a single ladder s around 1.08%
In the testboam experiment, 4 ladders were inst

3 of them were functional. See the figure [} The
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Figure 1: The schematic of IVIT Testear onfisuration

eloctron beasn with energy around 1 GeV was wsed. Due
10 the low material budget of the INTT and the sero
‘maguetic fied testbearm eavironment, the
xpocted o be a staight line. Based o these concepts,
the tracks can be identified reduced x*
of the linear polynomial fictng. Click the ik to check

the condition of each eveas. The example of the event
profle is shown in the figure 3
o I the top-let plot, each ladder has a cluster and
the roduced x? is small,the eveat profe is 111
« I the topright plot, each ladder has  cluster
‘Though it s not a horiaontal track but as long

The sPHENLX aims (0 study the sirongly interacting guark-glion
nd Upsions (T.) prcicly.
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Abstract

C's (Relatistic Hesey-fom colider) former PHENIX esperiment.

plasma by messuring e, et correlations
r (INTT) ts one of the most important sub delctors

complete. The tetheom resuls achicved by Cheng.Wes

the reduced y* is small enough, the eves.profile
i sl 11,

« I the bottom el plo, though these are 3 custers
in total, the position of the layer-2 cluster is far
avay from the est clsters, the eveat profile i 110.

« I the bottomright plo, there are oaly 2 clusters
in otal, the event profie is 101

m

Figure 2 The cxampl of he cvent profe
The tapics covered by this document are listed below
« Alignment study
 Detection efficency
The window size study
~ The study of eficiency afected by the longi-
tudinal misalignment
~ Ladder detection eficiency
 The dependency study of the effciency and the
event process time



https://indico.bnl.gov/event/15027/contributions/60782/attachments/40109/66890/INTT%20Testbeam2021%20report.pdf

ual distribution & alignment

Before alignment correction
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I Window cut & LOE

u12 I uti I u10 | uo

 Silicon strip detector
 Poor resolution in the longitudinal axis . I U1 I il | -
e Alignment can not be performed

U12 | U11 I u10 U9

vCharged particle . . .
»|ongitudinal axis

With LoE_removal Without LoE_removal
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Efficiency vs run ID (production runs)

Only the first BCO group of each INTT trigger event is considered.

Run ID | effi. 10 (%) | effi. 11 (%) | effi. 12 (%)
52 | 99.647791% | 99.402+3-143 | 98.6401921
53 | 99.51170117 | 99 98910142 | g8 94(0+0221
54 | 99.63270199 | 99.491+0-118 | 9g 793+0.182
55 | 99.56770110 | 99 51070117 | 98 37610213
57 | 99.34910134 | 99 32010137 | 98 291+0-216
58 | 94.46475750% | 99.47270122 | 98.69210552
88 | 98.709+9284 | 99 54470167 | 96 529+0-460
89 | 99.25110165 | 99.475+0-138 | 97.10870:329
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The preliminary shows that the efficiency can be up to 99.6 %
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'Run 58 layer-0 confirmation

Only the first BCO group of each INTT trigger event is considered.

58 | 94.46410352

99.472+0-122 | 98 692+0-193

Event code Description
< 100 has 3 quantified hits in same chip
~ 2200 has 2 quantified hits in same chip
~ 33000 LoE events

Table 2: The description of event code

SPHENIX INTT

Event code of event profile 011 of run 58
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Run 58 : Only 2 layers have useful
hits for most of the 011 events
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Detection efficiency

'Efficiency vs BCO phase
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 INTT clock and Beam clock are not synchronized
« Some events may not have enough time to process

the hits

 BCO phase = the amount of event process time

Detection efficiency vs BCO phase, 10

E"‘i""i\\\\i\H\i\\\\i\\Hiuuiuuiuui\u

400 500 600 700 800 900 1000 1100 1200
BCO phase, camac_tdc 3

Detection efficiency

BCO phase

Figure 13: The hypothesis of the relation between effi-
ciency and event process time
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The efficiency seems to be independent to the BCO phase
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'Efficiency vs BCO phase

A.U.
* Another approach, run 58 :
011 event = may not have enough process time
BCO phase
58 9446418283 99_472“:8:}%% 98_692i8:égg Figure 15: The expected BCO phase distribution of 011
event of run 58

Event code of event profile 011 of run 58

180 ] The BCO phase distribution of 011 event of run 58
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Run 58 : Only 2 layers have useful
hits for most of the 011 events
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Scattering

10 1 12
f(0)=N- ((1 —a)- aml/ﬁe_%qt I
a- %(1 + %)—T) I 3 : slope of [2-]1
3

Run 89 is used, Only consider U10 (beam spot)

The scattering happens at the |1

slope 3 - slope 2 slope 3 - slope 2
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* Event profile has to be 111

DAC * single hit for each layer only
Scan * Clone groups in one INTT trigger
event are deleted

runi run2 run3 rund runs runé run7 run8

* Algorithm is same as Testbeam2019 : s D EIEE =
e 6th, 7th bins : histogram matching 2| 32 s 72 9
 8th bin : overflow, neglect 6| 3| 8| 76| 9| 16| 13 156

20 40 60 80 100 120 140 160
24

44 64 84
o Criteria ) 28 48-- 108 128- 168
e Event profile has to be 111 s2| &) 72| @
« single hit for each layer only il T N S S L L

112 132 152
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* Event profile has to be 111
DAC * single hit for each layer only
Scan * Clone groups in one INTT trigger
Histogram matching event are deleted

DAC Scan combine 10 0 DAC Scan combine 11 0 DAC Scan combine 12 0
3: 1000 C Entries 82 :’ 1000 C Entries 58 3 1000 C Entries 65
< QOOi Mean 13.62 < 900i Mean 12.5 < QOOi Mean 18
E Std Dev  6.274 E Std Dev  2.784 E Std Dev  7.155
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s « Width = 4.400 =0.288 s « Width = 1.093 =0.170 s « Width = 2.669 = 0.335
800 * MIP = 71.427 +0.406 800 *MIP = 75.422 = 0.426 800 *MIP =73.946 = 0.528
- « Area = 20489.48 = 385.27 - « Area = 19262.15 +290.29 - « Area = 24200.40 = 357.88
7001~ « sigma = 10.331 = 0.732 7001~ « sigma = 16.854 = 0.307 700 « sigma = 14.945 = 0.456
600F- Fit quality 600F- Fit quality 600 4 Fit quality
- « y2Indf = 845.726/16 = 52.858 - * x2ndf = 52.053/19 = 2.740 - « y2/ndf = 98.675/19 = 5.193
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400 400F 4001
300 300 300
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1001 1001 100/
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” Todo

e Cross check with Genki
e Check the run with BEC

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)
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” PrOdUCtiOn ru nS St”dy First BCO group is used

window size : 0.205 mm

energy weighted method : by adc setting, not mV setting

taking time| note | 10 effi. | I1 effi. | 12 effi. | DSE | align_I| | amount
52| BeamData_20211210-0302_0 | 25 mins | U9 |[99.648 | 99.403 | 98.641 | 0.08% I1 0.2840
53| BeamData_20211210-0329_0 | 25 mins | U9 ]99.511|99.283 | 98.240 | 0.09% X 0.2825
54| BeamData 20211210-0427 0 | 30 mins | U9 |99.632|99.492 | 98.794 | 0.04% 1 0.2853
55| BeamData 20211210-0458 0 | 30 mins | U9 |99.568 | 99.510 | 98.377 | 0.20% 1 0.2840
57| BeamData_20211210-0609_0 | 31 mins | U10 |99.349 | 99.321 | 98.292 | 0.06% I 0.2241
58| BeamData_20211210-0642_0 | 31 mins | U10 |RNOBN 99.473 | 98.692 | 00e% | 11 | 02225
88| BeamData_20211210-2018_0 | 30 mins | final |98.710|99.545 | 96.530 | 0.13% I 0.2827
89| BeamData_20211210-2043_0 | 30 mins | final |99.252|99.475| 97.108 | 0.10% I 0.2846
adcOL| adcOR | adc1 L |adc1 RJadc2L| adc2R | adc3L | adcBR | tdc3L | tdc3 R
52| -1 50 200 400 250 500 400 1200
53| -1 50 200 400 250 500 400 1200
54| -1 50 200 400 250 500 400 1200
55| -1 50 200 400 250 500 400 1200
57| -1 50 200 400 250 500 400 1200
58| -1 50 200 400 250 500 400 1200
88| 75 300 100 350 250 500 400 1200
89| 75 300 100 350 250 500 400 1200
SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan) 15




taking time | note 10 effi. 11 effi. 12 effi. amount
52 | BeamData 20211210-0302 0| 25 mins LO 99.64789 0.10937 -0.14987 0.2840
L1 99.40288 0.14314 -0.18207
L2 98.64064 0.21569 -0.25233
53| BeamData 20211210-0329 0| 25 mins LO 99.51121 0.11721 -0.14914 0.2825
L1 99.28285 0.14214 -0.17325
L2 08.24014 0.22140 -0.25053
54| BeamData 20211210-0427 0| 30 mins LO 09.63225 0.10057 -0.13255 0.2853
L1 99.49153 0.11855 -0.14982
L2 98.79383 0.18242 -0.21190
55| BeamData 20211210-0458 0| 30 mins LO 09.56772 0.11023 -0.14249 0.2840
L1 99.51037 0.11741 -0.14940
L2 98.37699 0.21302 -0.24241
57 |BeamData 20211210-0609 0| 31 mins LO 99.34900 0.13447 -0.16533 0.2241
L1 99.32088 0.13735 -0.16813
L2 98.29180 0.21669 -0.24548
58 | BeamData 20211210-0642 0| 31 mins LO 0.2225
L1 99.47276 0.12292 -0.15533
L2 98.69224 0.19330 -0.22372
88 | BeamData 20211210-2018 0| 30 mins LO 98.70968 0.28498 -0.35489 0.2827
L1 99.54457 0.16781 -0.24444
L2 96.52997 0.46035 -0.52307
89 | BeamData 20211210-2043 0| 30 mins LO 99.25178 0.16552 -0.20651 0.2846
L1 99.47507 0.13841 -0.18048
L2 97.10835 0.32092 -0.35737




’ DAC scan - comparison

== (COSMIC
== Testbeam2019
TestBeam2019 DAC Scan all I1
w 07 : —; 1000
2 [ CosmicMIP :90.575 Entries 8 > - _ _
0.16 C g " Testh MIP - 122,598 Mean 118.3 900F- Fit parameters - Signal
o J_ 0.6/— estoeam H122.5 Std Dev 50.85 - * Width = 1.195 =0.170
0'“:_ S|ng|e h|t - 800? «MIP = 75.657 = 0.400
o 0.5 700:, « Area = 22263.31 = 313.32
" C C - « sigma = 16.887 +0.287
0.1 - Peak ~ 1 30 - 600} Fit quality
- 0.4~ C | *Eindf=53.635/19 = 2.823
0081~ ] - 5001 gl
006}~ _ﬁfL » - 400%
004~ :F 0.2 300
0.02 — rll - - C \ 200;*
- W 1 HL"" 0.1 -
0 T | 1 1 | 1 L —\_E:;_{_hf—x | I~ \ 100?
5 100 150 200 20 - / Sl - , ,
ADC 0 1 L PETE RI B NI G’\?d‘ IS N N N |
50 100 150 200 250 0 20 40 60 80 100 120 140 160 180 200
edep (adc) ADC

Cosmic MPV : 90.58 Bias voltage : 50V
Testbeam : 122. 598 MPV : 75.7
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