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 MDT based Muon Systems in HEP experiments
 MDT detectors

 Physical principles of MDT wire tension test
 Test bench and corresponding software

» Ready to use working prototype

» Results of MDT-detectors testing
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Mini-Drift Tube

Cathode: A/ profile, 0.6 mm

Noryl sleeve, ~1.0 mm
gas infilled’tube 6.7

Sa i WA

1.0
Anode:
Anode wire (Gold piated tungsten, 0.05 mm )

83.4




Physical Principles of MDT

i Dzhelepov Laboratory .ﬁt\' Joint Institute for

Wire Tension Test )

Ideal frequency response
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General Device Diagram g o oo e
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m F==—===== 1 Start

1 frequency_start !

P vatsano /- esuenciinan | command

| | |% | scan with
scan with Gl N auto adjusted step
0.1 Hz step | N 1.0/0.1 Hz

&
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set_frequency(freq) ‘

set_frequency(freq) analog_read()
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I, Resonance test — O *
HV OFF Current frequency: 0 View: DL1R03.csv View file
P rog ram Setu p - " Find Connect Wire Ne1 Wire No2
. - . 2.2 2.2
 File saving option '
) Scan n i n g e testfresonance testfresults Dir 11.1 11.1
- Save results ;; :”:
freq uency Interval e 100 1000 1125 1250 . ' 1250 1375 1500
o Detailed or Auto | Wires frequency
Auto (step 1Hz + detailing 0. 1Hz) Wire N23 respo nses Wire N24
mode Step (0. 1Hz) w2
16.6 16.6
« Threshold level for | SEel | 1 |
5.5 5.5
AutoDetect mode - = 00
P 100.0 1125 1250 1375 1500 100.0 1125 1250 1375 1500
Telmnd 2 Wire Ne5 Wire N25
22.2 22.2
Wire 1 124.10 2.07
16.6 16.6
Wire 2 120,70 117 11.1 J\\ 11.1 k
Wire 3 121.80 1.03 ;; - ;;
MeaSU red resonance ire 4 13040 o1 100.0 1125 1250 1375 150.0 W00 1125 1250 1375 150.0
frequenC|eS et v 5 118.00 1.48
Wire N27 Wire N23
Wire & 126.00 0,50 22,2 22,2
_ 16.6 16.6
Wire 7 116.20 0.97 ", , 1
Wire 8 117.90 2.34 3.5 3.5
0.0 0.0
100.0 1125 1250 1375 1500 1000 1125 1250 1375 1500
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Testing MDT Detectors
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Device tuning on short MDTs
produced for SPD RS Prototype

«<——— Application at the RichWall repair
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Short type With a spacer/plastic support

- O b4 — O X
HV OFF Current frequency: 0 View: DLIRO3.csv HV OFF Current frequency: 0 View: ALR2S. csv
Wire N21 Wiire N22 Wire N21 Wire N22
22.2 22.2 13.4 13.4
16.6 16.6 10.1 \ 10.1 \ /
111 11.1 6.7 5.7
5.5 5.5 3.4 el N 3.4 u
0.0 0.0 0.0 0.0
100.0 112.5 125.0 137.5  150.0 100.0 112.5 125.0 137.5 150,0 100.0 112.5 1250  137.5 150.0 100.0 1125 1250 137.5 150.0
Wire N23 Wire N24 Wire N23 Wire N24
22.2 22.2 13.4 13.4
16.6 16.6 10.1 10.1
11.1 11.1 6.7 H 5.7
5.5 5.5 3.4 e 3.4 A
0.0 0.0 0.0 0.0
100.0 112.5 125.0 137.5  150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 1250 1375 150.0 100.0 1125 1250 1375 150.0
Wire N25 Wire Nas Wire 25 Wire N6
22.2 22,2 13.4 13.4
16.6 16.5 10.1 10.1
111 11.1 6.7 A 'l 5.7 H
5.5 )\\.L_ 5.5 3.4 3.4
0.0 0.0 0.0 0.0
100.0 1125 125.0 137.5 150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 125.0 137.5 150.0
Wire N27 Wire N23 Wire NO7 Wire N2
22,2 22,2 13.4 13.4
16.6 16.6 10.1 10.1
11.1 11.1 6.7 6.7 ﬁ
5.5 5.5 3.4 3.4
0.0 0.0 0.0 0.0
100.0 112.5 125.0 137.5  150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 1250 1375 150.0 100.0 1125 1250 1375 150.0
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Before repair After repair

— | b - O x
HV OFF Current frequency: 0 View: DLIR26_bad.csv HV OFF Current frequency: 0 View: DLIR26.csv
Wire N21 Wire N2 Wire No1 Wire N22
27.0 27.0 18.0 18.0
2.2 2.2 13.5 3.5
3.5 13.5 9.0 9.0 ﬁ
&7 ——"Aq_l—w“\m &7 M *2 "A- - 2
0.0 0.0 0.0 0.0
1150 1238 1325 1413  150.0 1150 1238 1325 1413 150.0 1000 1125 1250 1375 150.0 100.0 1125 1250 1375 150.0
Wire Ne3 Wire No4 Wire Ne3 Wire Ne4
27.0 27.0 18.0 18.0
20,2 20,2 13.5 13.5
13.5 13.5 2.0 _-‘A‘_v— 9.0 _——__lk-—-———
6.7 ——Aﬁm 6.7 4.5 45
0.0 0.0 0.0 0.0
1150 1238 1325 1413  150.0 1150 123.8 1325 1413  150.0 0.0 1125 1250 1375 150.0 100.0 1125 1250 1375 150.0
Wire N25 Wire N26 Wire N25 Wire N26
27.0 27.0 13.0 18.0
20.2 20,2 13.5 13.5
13.5 13.5 9.0 9.0
6.7 6.7 45 4.5
0.0 0.0 0.0 0.0
115.0 123.8 132.5 141.3 150.0 115.0 123.8 132.5 141.3 150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 125.0 137.5 150.0
Wire N27 Wire N23 Wire NOT7 Wire N2g
27.0 27.0 18.0 18.0
20.2 2.2 13.5 13.5
13.5 13.5 Q.0 3.0
6.7 6.7 45 45
0.0 0.0 0.0 0.0
115.0 123.8 132.5 141.3 150.0 115.0 123.8 132.5 141.3 150.0 100.0 112.5 125.0 137.5 150.0 100.0 112.5 125.0 137.5 150.0
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= A device for testing the tension of the anode wires in the MDT detectors has
been designed and realized. It is a portable equipment compatible with
Windows OS. Device is stable and fast working: one frequency step lasts for
about half a second.

= The device controlling software contains all necessary options for automatic
device operation and data representation, including the dynamically updated
multiple charts.

= This device was successfully tested during the repair of the Rich Wall detector
(COMPASS/CERN) and during the production of detectors for the prototype of
the SPD Muon Range System (NICA/JINR).

= |n the future new features will be added, such as the control of high voltage and
data transmission/receiving via Wi-Fi.

Thank you for your attention!



