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Outline “E

» LHCb experiment
»LHCb upgrades

d Upgrade

Upgrade |b

d Upgrade |l
»LHCb UT detector

»Summary
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Focus on mechanical in this talk

Xuhao Yuan, IHEP



LHCD

Flavor physics road to New Physics “ L9

o
LHCb located at Large Hadron Collider (LHC) "W E 3 ;Y
» Search for New Physics in b & ¢ sectors vt

Sensitive to heavy particles in the loops
» Rare processes (suppressed or forbidden in SM)

A Bgs) - utu~, LFV ...
» Observables with very small theoretical uncertainty

if res(Exp) !=res(SM prediction){
 CKM angle y, ¢, Al ... std::cout<<“NP found!”<<std::end|;
}

2023/05/25 Xuhao Yuan, IHEP 3



LHCD

"“\““\‘ g \ g
U ¥ R |\

250/300 mrad (S

S

Main physics goal
» To study b & ¢ sectors on CP-
voilation, rare dedays, search

for new physics...
2023/05/25

LHCDb: a forward spectrometer @ LHC “EP

Detector before 2019 Y

J; / / /
A » e :

> Ap/p=0.0% @ <20 GeV/c, 1% @ < 200 GeV/c
> IPresolution ~ 15 + 29/pr [GeV/c] um

» Decay time resolution 45 s (Bg — J/y @)

» Kaon ID ~ 95% for 5% m — K mis-ID probability

Xuhao Yuan, IHEP




U?Cl\? LHCDb physics performance in Run 1 & 2 “L»

A decade of important discoveries and precision measurements (9 fb! pp data)
CP violation and mixing in charm and beauty 10:5’_/ " 64 new hadrons @ LHCb ot 1

S by Mar 2023 >

/\,(6152)" (6340 =
62271 Au(5146)0 ‘W e(6227)°

7.0 4 B.(25)* @ r
Spectroscopy o @
i ibEG333 ~ 0(609")’0

] 25(5945)°_ A,(5920)° _5(5955) B/(5970)*-° ] M- 6100)- (6087)° |
Rare decays 6.0 W, 5012 =1 (59358 B §5,5840)-° 25(6097) Ax(6070)° B, (6114)° =
= 1,(6097) 8, (6063)°

Mass [GeV/c?]
wm
o

® bb X(4700) X(4685)
- PY(4450)* X(4500) PY(4457)" ®Xx(4630)
® bg ’ x(4274) Py(4440)" w2200 ) ( @238 >
® cclqd) @140 P(4380)* P¥(4312)* .T:\:f‘(aooo)‘ 7¢.,(4000)°
N 401 o céce o o"3842) - -
: Electroweak and QCD ® < ‘ oy
Heavy ions and fixed target ® cdad | oyoors e s
- 0 D,,(2860)* + ¥ 0 2.(2939)° o 0 " -
Y 3.0 m bgg g,gg%%)) €] 3 I\A;SSO) g gggg;z oak .;:,.12)0 'L“’iigggio
cqq D)(2740)° : D;(2760) .(3000) ® n 0
D,(2580)° D.0(2590)
m céqqqg
- 2.0 T T T T T T T T T T T T
. . 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Lepton flavour unlversahty patrick.koppenburg@cern.ch 2023-03-06 Date of arXiv submission
and lepton flavor violation
A\

2023/05/25 Xuhao Yuan, IHEP 5
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»LHCb upgrades
J Upgrade |

Upgrade |b
J Upgrade |

Xuhao Yuan, IHEP



LHCD

LHCb Upgrades S )

> P
- ,<~. o
ER S 1y

Upgrade | (U1), started in LS2 and to be completed in weeks:
L ..~2x1033 cm~2st

Upgrade | Upgrade |
Lin™50 b —
— Run 1 Run 2 Run 3 Run 4 Run 5 Run 6
Upgrade Il (U2), starts after LS4 % 16 schedule updated beginning of 2022 e el i 350
L ..~1.5x1034 cm~2s £ 14 - o 300 g
~ -1 @ 12 - - 3 ]
L. .~300 fb I 4250 3,
= . H200 3
Some smaller detector Z E [ g
: : = 6 - =
consolidation and enhancements -2 H100 =
: 4 s o
in LS3 (2026) <= U1lb = E =
% 2 E R
= -
o] M

M M 1 M M 1
80 10 2020 T 2030 2040
Year Major upgrade of ATLAS/CMS

LHCb also plan enhancements (U1lb)
2023/05/25 Xuhao Yuan, IHEP 7



LHCD

Upgrade | “ &P

Higher luminosity (5xLg,,152) results in
» Higher pile up, occupancy, fluence

No hardware trigger 1

> GPU + CPU full software-based trigger e

> Readout at the LHC bunch xing rate (40 MHz) /-,
for all subdetectors

New tracking system
» VErtexLOcator (VELO), Upstream Tracker (UT)
and Scintillating Fiber Tracker (SciFi)

2023/05/25 Xuhao Yuan, IHEP



VELO: hybrid pixel detector

» Closer to the beam (from 8.2 mm to 5.1 mm)

B > New RF box i
| > MAX fluence: 8x10% MeVn,,cm2 /[ ma | |

[r—

Side Viey

UT: Si Strip detector
» Higher coverage, segmentation, resolutian
» Speed up tracks reconstructior

upgrade

mmmmmm

ofe
.m onics, software to

final installation

SiPMs at the outer edge

LHCb China group contributes
PACIFIC R&D and production

2023/05/25 Xuhao Yuan, IHEP

SciFi: Scintillating fibers detector
& reduce Pgp, » 3 station with 4 detection layers
» 2x2.5 m long modules with Readout

readout
N

readout

2x~2.5m



LHCD

High pile-up in Upgrade Il S )

p &
<

In Upgrade |l _ -
Run 3: pile-up ~5 i
L ..~1.5x1034 cm~2st L
£, ~300 fb-! 3
~ 40 visible interactions/Xing ngiade S Pl un =42

VELO spacial Resolution

()

> High pile-up induces PV spacial separation of the ~ a5 _runsevdistance
same order as VELO resolution gdj 3 €—> LHCb Acceptance
-> PV unresolvable 0 S T leed
> Ensure €;yq, at high pileup condition fli - ___Run 5 PV distane 3
E ().;) -
0

New detector with t information

2023/05/25 Xuhao Yuan, IHEP 10



LHCD

New tracking detectors in U2 S Y
VELO: 4D detector with timing

RN\ ="
© uP Sgapags> \101‘ v e
\\”\-.\h

=20 ps timinjg window :
-100 =50 0 50 100
z [mm]

10

Time [ps]

5

" » 0:(Track) = 20 ps restores
~  the performance to U1 level

=15

l'llll'llllllllllll

UT: Pixel detector, more details later

SciFi: Keep current design at outer region, while at most inner region
CMOS sensors to be used

» New optical & cooling systems Ulb @ 2026

2023/05/25 Xuhao Yuan, IHEP 11



RICH1, RICH2

» Reduced pixel size

» Add timing information
SiPM, MCP

fagnet &
Magnet Stations

&Silicdn |
v Tranlal

Particle Identification (PID) Detectors

Muon

» WRWELL for inner regions
» MWPC for outer regions

Side View

Tungsten

SciFi

Cathode PCB o
Pitch 140 pm 50 ym
DLC layer (<0.1 ym)
p~10+100 MQ/C]
> 2
/

,c"’”w/"_lI

TORCH
» To enhance PID capibilities for
soft particles

» Measure light angle, path lenth
and TOF

2023/05/25

C——D scintillator @@= mirror
@GS absorber @D light guide

ECAL

front back
—» Beam direction
S

» Space & time, longitudinal segmentation

7o vuan, e |~ SPACAL with radiation hard crystals

12




LHCD

Key features: energy resolution (10%/VE & 1%), radiation
hardness (up to 1 MGy), timing capability (tens of ps) and granularity.
» Multiple technologies for different regions from inner to outer

» Possibility of adding timing layer: Si layers.

» Possibility of replacing the inner-most modules at LS3.

Significant contributions from LHCb China group

» Simulation studies
» Module production

Upgrade 11

E.>25GeV
—— w/o time cut
—— At/ct(comb) < 3

f
b

/
ot Mﬁ?‘*
booaat Bt 1, ity
e iilhclh R § ity

¢ 4
futhy H b4
Wi g W AT '

6000 7000
MK*ny) [MeV/c?]

2023/05/25

-#- Mean(AE/E)
- 6(AE/E)

Xuhao Yuan, IHEP

5D calorimeter with precision timing “E9

LHCb China groups are contributing

[ mirror
1 light guide

D=

1 scintillator
I absorber

@ =

front. l back
—3» Beam direction

45x45 mm?

3D printed W-absorber

1x1 mm? holes
500 pm wall thickness

13



LI C[‘9 Expected physics results @ LHCb Upgrade Il <« 9

Key observables in flavor physics Upgrade Il will fully realize the flavor physics
potential of the HL-LHC
Observable Current LHCb Upgl ade | pfn ade 11
(up to 9fb~1) (23fb™ (50 fb~1 300fb /Q
s & e o Further pursue a broad physics programme
s (B — Jhpo) 32mrad (8] 14 mrad 10 mrad 4 mrad °
Viol/[Ves| (AQ = pu=7,, ete.) 6% [29,30] 3% 2% 1% SpECt roSCopy
ad (B° = D~ pty,) 36 x 10~4 [34] x 104 Sxw* 2xio? . . . .
a¥, (B2 - D;iﬁuy) 33x104[35] 10x10~4 7x10~% 3x10-4 ® H Igh pr'ECISlon EW and H IggS

Charm

AAcp (D° - K*K-,7*tn~) 29x10~° [5] 13x10°% 8x10°® 33x10°% ° Da rk Sector

Ar (D° - K*K—,n*7™) 11 x 105 [38] 5x107% 32x107% 12x10°°

Az (D° - K%n+n™) 18x1075[37] 6.3x107% 41x1075 1.6x1075 ° EXOtiC seq rch
Rare Decays
- uu 0 utpy— 59% L4 41% 27% % H H

f e el L R 3 = * Heavy ions and fixed target

A,:l?’ (B° - K*%*e™) 0.10 [52] 0.060 0.043 0.016

A'Il‘“ (B° = K*%¢te™) 0.10 [)2] 0.060 0.043 0.016 . .

ABF (B2 ) Bi buoooaooss o0 | Syccess of the physics programme relies on
;S',:‘,W(BS — ¢7) 0.3‘% [31] 0.093 0.062 0.025 1

ay (A = Ar) e B3 0.148 0.097 0.038 _ P ~ - :
i s w59 » HL-LHC providing LHCb ~ 50 fb-1/year during
Ry (BT - K*e+e) 0.044 12 0.025 0.017 0.007

R;\'- (BY - K*0¢+¢) 0.12 %Gl} 0.034 0.022 0.009 Run 5&6

B A 0T o2 % A detector with similar or better performance
LHCC-2021-012

as the present one for Run 3

2023/05/25 Xuhao Yuan, IHEP



Muon system
Chambre a muons

Magnet Ny 2 T\ Electromagnetic
Aimant e AT \Y \ calorimeter
: N Calorimétre
électromagnétique

» LHCb UT detector

) Hadronic calorimeter
Tracking system Calorimétre hadronique
Détecteur a traces



LHCD

» Provide fast track reconstruction in software trigger

UT in LHCb tracking system

1 Searching window in SciFi tighten

1 Charge determined

» Reduce ghost rate in long tracks

» Increase reconstruction efficiency of long lived particles:

eg. Kd->ntn~, A->prn~

Upstream track

ut

VELO
VELO track \/

2023/05/25

T ‘T2:T3

""""""" Searching
window

T

L |Inclusive b events, L=2x10"cm2s™!

- | —®— Current TT

—— Upgrade UT

LHCb Simulation

e w |

p. (GeVic)

Xuhao Yuan, IHEP
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[_ ! I "'!""!""I""I""I""I""
140F—(gj -~ S { LHCb Simulation

I A Good tracks

| ¥ Ghosttracks no UT j

Ghost tracks with UT

-
N
(=]
T

-
o
(=]
...T

Number of Tracks
S 3

S
(=]

N
(=]

% 100 200 300 400 500 600 700 800
Number of VELO Tracks
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l‘w

- ] Replace TT, similar geometric

“Ta“ma: > 4 layers (X, U, V, X) @ (0°,+5°,-5°,
0°), provide stereo measurements,

precision horizontally

: Higher segmentation, especially in
- central, <2% strip occupancy

Hole for bearﬁ pipe

Much improved coverage
» Circular hole surround beam pipe
» Sensor overlap in X&Y directions

Sensor more radiation resilience
> Dy ~5x10"n,cm2 after 50 b
» Reduce material at small angle

40MHz readout SALT ASICs

Xuhao Yuan, IHEP
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LI C[‘9 UT stave design

mmmmmm

UT layers consist of Staves
» 16/16/18/18 staves on UT layers

Stave:
» Main mechanical element of UT
 Mounting & positioning for sensors
» Stiff sandwich structure of lightweight CFRP/foam
» Integrated with COZ2 cooling system ierer ==

Components of fully-instrumented stave
» “Bare” stave + Dataflex + Modules

Adapting ATLAS-type integrated stave concept

Thermal foam

Structural Foam
(no cut-outs)

2023/05/25 Xuhao Yuan, IHEP 18
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Kapton flex cable

2023/05/25

UT module

Module scheme _ .
S s Basic detector unit

& <+ ASICs

PR ~—— conductive epoxy » Capture particle hits

thermal vias underneath ASICS

~— flexhybria and processes signals

- thermally conductive glue
(HYSOL+Diamond)

~——cenamicstiener  » NO OVEr-constrain

-<—— (“anchor tabs” for fixation)

thermal interface material Sensor, aIIOWS for bOW
» Reworkable epoxy(TIM)

Four types of sensor:
A-type (~92%): p*-in-n, 320 um thick
Strip pitch 187 um Finer granularity in

C&D-type: half length
Strip pitch 94 um

Xuhao Yuan, IHEP

Sensor , B C D
Pitch (um) 187 | 94 | 94 | %4
Length (mm) | 98 98 | 49 | 49
Strips/sensor | 512 | 1024 | 1024 | 1024
Number 888 | 48 16 16

19




UT Integration “EP

Staves cooled by CO,, tested PEPI cooled by water, boxes sit
btw -30°C and 20°C directly on top/below staves

LV & HV regulation

2 at service bays
2023/05/25 Xuhao Yuan, IHEP 20



LHCD

(COMPONENTS

( eos suB-Assy

CTUBE SUB-ASSY

HYBRID

BARE STAVE DATAFLEX SENSOR

STIFFENER

’L pm————— A~ 1

STAVE w FLEX 1 MODULE :

FAB & QA &
TESTING

ALL EPOXY OPERATIONS with
PRECISION FIXTURING -
7+4 DAY CONSTRUCTION CYCLE

FULLY-INSTRUMENTED STAVE

SHIPPING TO CERN

2023/05/25 Xuhao Yuan, IHEP

UT construction overview

TEST/COMMISION

uT

CABLE/COOLING

UT C/A SIDE

/

[

l

UT STAVES

UT BOX

21
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Flex attachment

g 'A',"'

2023/05/25

Xuhao Yuan, IHEP
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Module assembly

o

Py i \ hybric, panel
.-}) “( ;¥ B - 3 » ‘..;,-‘- ; P S
SCE % -uum:ho e in plastic frame

~

2023/05/25 Xuhao Yuan, IHEP 24



Master
REF Datum

Alignment pins
located wrt
Master REF Datum

tabs in PBN stiffener

MODULE

2023/05/25

Module pick-and-place tool

Tool mates w
alignment pins

Module mounting

Xuhao Yuan, IHEP
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LI!CI\? Wire bonding

3 wire bonding steps
» ASICs -> hybrid
135 bonds per ASIC, 540(1080) per
module, pads 60-120um wide

» Sensor -> ASICs | i:;:: pL
d 512(1024) bonds, pads 60-65um wide s Oy  Sfee fest

» Hybrid -> Flex Cable
d ~80 bonds per module, pads 200um wide

~15K bonds per stave, >1M overall

Quality requirements Equipment
» Reliability: <<0.1% failures » F&K Delvotek G4 6400 + 25um al wire
» Bond strength: >5g (with mean at 8-10g) > Doge 4000 pull tester for QA

2023/05/25 Xuhao Yuan, IHEP 26



Improvements w69

Loop shape process adjustments

» Most of the bonds broke in the same place
near the foot of the 1st bond

» Change clamping sequence

new

Andreas Hanreich, Siamp closel;:Iamp
FK Delvotec I l

Observed corrosion after several cooling cycles . ,
» White residue on bonds: Al reaction with water F°% [ &5 @ LHCb UT FlexCable

prototype after 10

cooling cycles

Pot feet for all bonds
» No mechanical protection, only for corrosion

2023/05/25 Xuhao Yuan, IHEP



Wire bonding QA

it Adjusted BondProcessControl (BPC)
» Adjust ultrasonic power/stop bonding based on
wire deformation measured online

Parameters optimized based on thousands pull tests
» Contamination/vibration/degradation tests done

= 18 = _— R T el e =_= s A I - - —
8 % br dt = F ﬁ‘- " - ﬁ' = -r =t ~ et
S 1e =& TS > - P w e O %
: : -% = e . ‘!- -- - = 'lr?- = m‘j - B = - -;t_-
g e ¢ IR Tl ol o e -
= = - 4 - . - - :
e B o P
12 - - P
i T g P * . - 3
[Ny > o - b - P - G °
N e e, o 3 ] ! — - o - S =T .
- g o TN _ i A o G ".-" P -5y - - gt o~ - - r,,,\ o )
TR St Sakae o Ry snrepedS LSS 1/800 broke at |
~10g leve 3 v I ol S I H D S SR g o, & e o FokKe al 1eSS
— - sl Y T SR ¢ T~
8IEg el o s R th 8
E 2 an 8g
; G L = L -— — e L = .'_ i === = a1 [=——c} =5 =—au = = p—=3 == o — e = L
QA threshpld
4 ~ o - = -
LY N gl gl s S| e = Nzl 8B 3 w ~ = = Py w ~ > S 3 S 2 1=
2 =1 38822 25232223 8 2 3 2 8 8 8 3 B 8 3 g 3 § S
rhad] ] e Wl RS S RS RS RES EE E)  w] wi ow] ow w] ow i O 9| <
o=l B BRIFIS RESSEERSs & S 3| 8 B 5.8 3 3 .5 5§ 8.3 8 B
3600 3800 4000 4200 4400 4600 4800 5000
\ ......................... : * Wika Bhabes

2023/05/25 Xuhao Yuan, IHEP



LHCD

Optical QA “E

End-of-Stave Mount

i
J Sensor location wir stave ref. datum
> Alignment marks ¢ < 1 um

- = > Feedback for stave construction
== > Inputs for online tracking alignment

Optical QA also measure
> Size

» Flatness

» Tube direction ...

QVI@ SmartScope™ Flash 200
» o~1 um

| Sensor w fiducial marks

A rail system built for stave measurement
< » XY travel from 20x20 cm = 244X20 cm
=] End-of-Stave Mount

WIsecondarIREF Batum » After calibration, the precision ~10 um

2023/05/25 Xuhao Yuan, IHEP
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2023/05/25

CHANNEL UP

Length metric for constructed staves

Y-distance from top to bottom mounting holes

CHANNEL UP

11 L)) . . .
Excess” metric gives comparison to target 1P
9 -
mean=1504.03710.| == Front Side
» Average under 50 um (accuracy) |} musan=isodgsris j
» RMS within 100 um (precision) 7 e
mean=1504.06810.! -
N 1 T 6 RMS=0.09310.008
ange within +/- um 5 i
4 -
HOLE# ELEMENT Y "EXCESS" 3 .
[nln] RMS MIN MAX [nln] MIN MAX 2 .
#2 - 488 MNT-T1 FRONT 1504037 0.073 1503.854 1504.171 0.007 -0.176 0.141 k
X to MNT-B1 BACK 1504068 0.083 1503.804 1504.236 0.038 -0.226 0.206 l .
_ 0 —
* S B 503 15038 1504 15042 15044
Dis. between #2 - #8 (mm)
T sus B 10 L :
E llg:N,Z . : -DIST vs STAV r . v e
2 150415 i ‘ vl il ' VIR ,/' v,- f S AT
g;, 5o 4 2 v r . &5 B A ?‘\“_ , : Y "//i\\!//\ %, ; /:\' 1
i lsos B w0\l a0 Y EA ARG ERAGEY AR ERE) LAY IR, T
-§ 1503.95 ¥ L {] .\‘f'ﬂyl ,:‘%JA ‘?‘T“. : ‘.“?’ \V $ |
. 1503.9 - f v rt 1 ——&S—— Front Side Min=1503.852 Max=1504.171
A 150385 B Y _---Er--- BackSide Min=1503.804 lax=15042%
PR = N 0 O OO O O bbb bbb

222 22 22 L. 3°F 3% 3-1°% 173

& 5 2 5 5 2 % 2 &2 32 8 2 3 3 8 =2 3 = 5 2 = = %3 53 =2 3 =z 2 = = = 3 3 5 = = =z = = = = 3 =z = =2 3 3 = =

% ¥ ¥ ¥ % ¥ % ¥ ¥ ¥ ¥ ¥ ¥ € ¥ ¥ ¥ ¥ ¥ ¥ ¥ W X ¥ ¥ ¥ ¥ W OMW ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ W ¥ ¥ ¥ OW W W WO W

Xuhao Yuan, IHEP
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LS C[‘9 Optical QA for silicon sensors

Q/A before construction

» >1K sensors from Hamamatsu

» Metrology: bow measurement

» Visual inspection: defects from cutting along the edges +
scratches/defects

» Electrical tests: IV/CV scans

Height: 141 ym
4t corner deviation —30 um

= 0,16 S i T g e £
582%3: 120F | E| et 3 ;
¥ ofs wb || TR : » Average height: 214 um
s = I o
003 o [ L] g l : » Average dz: -31 um
3 4 |1 |E
20F A - 3 E
. 1 20F | 1 3
ke ({mﬁ\\ T LJlofa, T | B S T i
height of sensor (mm) dz of forth corner (mm)

2023/05/25 Xuhao Yuan, IHEP 31



LS C[‘9 Visual inspection

Template image

1. >1K sensors checked by eyes with microscope

2. SmartScope shoots ~700 micro-pictures on sensor

tH

surface for 1 sensor, totally 7M pictures

» Tons of man power + high rate for mistakes Binary image

A graph script for searching "bad” picture automatically

» 0.3s for each micro-picture

® Done

—

Optical QA for all sensors
» 49 marked as “problem”: defects or bad
metrology = spares

» 3 marked as “bad”: scratch/broken

2023/05/25 Xuhao Yuan, IHEP

|

Defects image

“pad” sensors

I

i

32
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Stave installation S )

- o
- SS Ser
AN 2

Stave installation on supporter with long
narrow-size screws = allow stave move ~mm

HV pins connected + validation of the mapping
Back face pigtails connected

Stave adjusted to final
position and fixed

Front face pigtails + CO2
tubes connected

Electronic tests

Xuhao Yuan, IHEP

2023/05/25



e C[‘9 Survey

Stave positions validated with photogrammetry
measurements. Stave installed on average within
0.5 mmin X, 0.2 mm in Y. Angle less than a
milliradian from nominal

High importance the positions of the innermost
staves with the beam pipe cut out. Enough clearance
to ensure that due to contraction during operation
there will no interference

The position of the one of the staves was adjusted
In order to comply with the requirements and be
safe with the beam pipe and with the box enclosure

2023/05/25 Xuhao Yuan, IHEP



Lowered UT

X
v —
: .‘\\ 18 \
o P <
e Ay k. € ] NG v |
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7 =

'\ g ,~-'.:_m4::. 8 F:;}. ) : y

g1} s iaiaiin s 0 T |
iy |
o

2023/05/25 Xuhao Yuan, IHEP
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UT story almost done, but we have another story for new UT or U2UT

Xuhao Yuan, IHEP
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LHCD

Upgrade [l UT (U2UT) 4 6

Channel occupancy [%] LHCb China group will lead this upgrade RN

Current UT optimized for Ly, 324
Upgrade Il luminosity 1.5x103* cm=2st (x7.5 Lz, 384)

» The occupancy (max ~10%) will compromise the performance
204557 » Radiation does too high for current sensor

'”. Beam pipe

SN U2UT
U2UT: N 4 layers

» CMOS MAPS technique applied
Very promising and cost effective for large area pixel detectors.

Chip Module
Monolithic Active Pixel Sensor (MAPS) Reticle size

~20.2x21.4 mm?

Guard ring = 80 um
Tolerances ~20-40 um

> |__ Pixel = 50x150 ym? .
N o
l(- Matrix = 400x128 7x2 Sensor Chips

ﬂ . " VTRx+ -
Periphery ~ 2 mm IpGBT

2023/05/25 Xuhao Yuan, IHEP 38



Lk U2UT R&D status “

Track efficiency vs X coverage | U2UT software <= Lead by LHCb China group
- /Jr 1 » Preliminary studies on
1
[
|

o
o

R
= 1 - : . _ _ _ _
el 1 OTrackefficiency for B~ —» D°K~, D® » Kgntn ™, Ky —» 't

. Optimizing U2UT coverage

: e

: /? —;Total4planes_; J Detector simulation mostly done and RL calculated
: — Total 3 planes _ U2UT ChipS

00_/260' 200600 '865 ' '1§o|oo' 12‘00 200 > Beam test @ DESY in Ap”l 2022

Htoveree ™™ > Tested in cosmic ray and various radioactive sources

o
&
t

et
N
L

R.L. as functions of ® and 7

Hitmap with Fe55 source

R.L. [%X,]

15
2023/05/25 ® [rad] Xuhao Yuan, IHEP 39
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Summary

LHCb plans upgrades

» Upgradel, Upgradelb and Upgrade?

UT: key for tracking system

» Tracks reconstructed faster, more efficiently ...

» Installation done, commission/online software nearly done
U2UT: replace current UT in the future

» FTDR is ready and now we are in R&D phase

Thank you for your attentions

Xuhao'Yuan, IHEP
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