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Abstract INTT commissioning with collision data (Au + Au)

The sPHENIX project is a new detector experiment at the Relativistic Heavy lon Collider at BNL. lts aim
Is to study strongly interacting Quark-Gluon Plasma and cold-QCD by measuring photons, jets, jet

= Roadmap stop 1 : Let's try to see the collision with INTT first !
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- Additional space point outside TPC — TPC distortion
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correlations, and Upsilon family with high precision. To achieve these goals, a precise tracking system is R » Cluster multiplicity correlation :
necessary. The tracking system of the sPHENIX detector consists of the MVTX, TPC, TPOT, and the Bl g0 —Left : Compare FELIX 5 server with rest 7 servers
Intermediate Silicon Tracker (INTT). The INTT is a two-layer barrel silicon tracker that plays a unique 1 Bottom : Compare the inner ring with outer ring
role among the tracking detectors. It is capable of bridging the tracks of the MVTX and the TPC. In 0 3
addition, its precise timing resolution enables the INTT to associate individual tracks and events to -GN R : 5 6000 AUUSLIBZ02S -
eliminate pile-up events. The INTT barrel installation and cabling were completed in March 2023. We fj e T
have since commissioned and confirmed installation procedures and detector responses. The INTT o I T BT T S o & 1
status, performance evaluation by collision data, and calibration test results are presented in this poster. ; gy | § 4000 1 _—
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SPHENIX : Full barrel calorimeters, 1.5 T solenoid and excellent tracking system l§ | T § | g™ § = L7  §  *, ) }< e >+ ooooo
Tracking system : 200:ofclusterson North East top haf #of clusters on North East top half #of clusters on North East top half \\\\ | /////
1. MAPS-based Vertex Detector, MVTX 3. Time Projection Chamber, TPC S e ] ol

+ Precise vertex measurement — heavy flavor « Precise momentum measurement = Upsilon Y(3S) § i | S spHENIX Proiminary S —— O e

4. TPC Outer Tracker, TPOT %moo-.;.'. g 23;,:; \1/?,2 ;22300 GeV Number of clusters at inner barrel

&  Clear multiplicity correlation observed
o o on 2000 — INTT is in a good shape !

Roadmap stop 274 - Too good to be true ? Cross check with other systems !
INTT multiplicity with MBD charge  INTT multiplicity with TPOT multiplicity
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Intermediate Silicon Tracker, INTT —— oo B 7 w00l Clear correlation :
» Between the MVTX and TPC — bridge the tracks ~ // // N ‘ N — It's real signal !
» Timing resolution 106 ns, best in tracking system | 2000 S SPHENIX Preliminary 200 SHENIX Piotininaiy. — Systems synchronized !
— Associate individual tracks and events PR AURAY sy = 200 GeV | & . ._:_'ALZH:.A:J @'f-z_gpigel.v: 1 — Systems working well !
e Strip width 78 um — excellent resolution in ¢ angle O e To0 " e50 " z000 0 100 200 300
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. | Collisions: +/-35ps | TFC:+/-35 s L e e r d . .
Materlal bUdget 1 08% X/XO 2 O E e ' ?m::gts«vg:reczgsiﬂcaeg:;lv%xlcmsrers = “ 26 FPHX Cth Road ma p Stop 3 . M Ove fo rwa rd tO d Eta I Ied Stu dv !
Radius 75&10 mm 1 Tuning the timing parameters to match collisions

Strip length 20 or 16 mm Vertex position in Z axis measured by INTT Narrowing signal-accept window to 1 beam clock
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Truth time of hits in tracking detectors , i i 3 — ! ' 1 4 > B B
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INTT ladder performance confirmation Energy deposit distribution [l |, o | ; £ ;
e Beam test experiment at ELPH, Japan, end of 2021 _ 500 y Y 3 N :
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noise ratio: 0.3% ~40 ! 1 0_1 0

Detection efficiency
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Cosmic track candidates by INTT + MVTX
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B N Stay tuned ! More results from INTT are coming !
0.9 “ DAC value B _' !__-" | I , l ‘ -
i S | U A Spatial resolution distribution & |NTT commissioning with cosmic ray - INTT + MVTX

 Ladder energy deposit : !

. SPHENXPreiminary  CosmonnFun2st7s _ SPHENMX Preliminary  Cosmicnn,Aun2se7s
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— Uniformly excellent along sensor S ’ ‘F o- . oF ] i INTT+MVTX
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INTT Installation & system testing _ % 2
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222 out of 224 sensors fully bias voltage supplied INTT + MVTX + TPOT combined !
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August 18, 2023 FILLERS | Off | Reset [flloff | reset [|F | ETLLERN ([off | Reset |[lloff | Re set
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Conclusion

INTT, one of the sub-detectors of sSPHENIX tracking system, plays a unique role. Its precise timing
resolution is capable of associating individual tracks and events, which is essential to code-QCD physics.
The ladder detection efficiency over 99% was measured in beam test experiment. After the INTT insertion,
tremendous work carried out by the INTT group confirmed 99% live channel. With collision, the clear
multiplicity correlation between each FELIX server i@ = R _
was observed. The multiplicity distribution was |
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ROCs South Ladders South Clock South
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found by INTT + MVTX + TPOT combined. INTT %
AL was confirmed to be in a good shape. The =
commissioning and analyses are ongoing, and
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Tremendous work done by INTT group ! INTT low voltage GUI INTT ROCs, post-cablingl] heading towards physics data taking.
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SPHENIX Preliminary
Au+Au fsNN =200 GeV
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