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+ RARBGEANE: CUBSESLENE, —SEIMEERAEE,
+ LHC LR GERNS N FEH TERAR, KT LARAMskL i

BEEA, -

> ATLAS: 50um*400um, ocg,~10-20pum

> CMS: 100um*150um, oc4,~10-20pum

» n-in-n, 1><1O15neq/cm2, 50MRad, ~3%*X,
+ BREEIET

> ATLAS: ~98% (2016%F)

> CMS: ~99% (20164F)
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» CMOS—MAPS: STAR, ALICE

» DEPFET: BELLEZ2
» DMAPS (HR/HV-CMOS) , SOl

|

HFT@STAR

Number of pixels per module 250 x 1536

Pixel size (r-phi, z) 50um x (60-75) um
Frame time 20 us

Material budget per layer 0.15% X

+ 350 nm CMOS

« <30 um pixels

« 0.37% X,

« 50 pm thick

« frame time < 200 us

Resolution (r-phi, z) <10pum, < 20um
Occupancy at 1.8 cm radius 0.2 hits pm2s""

Radiation environment ~1 Mrad/year
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FEiRXES. > EEGERIFNE ISR AR X 1,
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| kg i 3 LB )
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kHz/mm? Neq/cm2 Mrad
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RHIC 110 4 SOz 0.2
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ILC 350 250 1012 0.4
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EEE— 1R UBEREGEMEZLERNES
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N et A, GEM
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+IBF (pi, k, p) SR FEEABERN BB AR E SRS R,

BT RIS IR AE, "
R * BO article identification
o EEHARMLE Ny TR
P N L AN\ TS
> "KATRIE (TOF) #Ril=s: BXRBHEDH p=——— N S T "

> RV RCRERIRNES: WA EE
> WRSTRICRIKIANE (DIRC) : MESEERA, BgE =
> IERGERICRIKIRNISE (RICH) : AZhESEE =nicoss
> SFHIESTHRIEE : REE .

+ PR LAZFIANFFRIERSENERIHITHRFER, SFEERESELIRN:RNE
THHMENE (& + FE — #FIERSE) .
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*(&HEA: BH+PMT, SSEEERE (MRPC)
» BELLE, BES. ALICE. STAR. CBM

Cathode
J& (applied high voltage)

All intermediate
plates are
electrically floating

CBM-{EFRIFIEMRPC
80 ps @50kHz/cm?

32cm x 30cm

TEan(FE A4 )

Induced signal
1s analogue sum of

avalanches in
all gaps

BESHI-¥EEEMRPC: 60 ps

T oG4 )

-

TeteC e i)y €t / e~
2o 1

BESIII-¥8/J: 100 ps(&), 80 ps(M)

light guide Scimtillator
F-PMT e 16 cr% F_PMT
D ' ' D0 o - s =1
- 16 am T SRR, IESTT

MRPCEERERIRT IS HE, RBeERT T FERBEIIR/IMRPCEH;
ZNE, ATOFRATHNEERNES— AFRNEESH
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BIRERRES &)

o HARBTRSHE: RISE, S,

> PANDA: [A¥R{F+SiPM
» CMS: LYSO+SiPM
» CMS. ATLAS: LGAD
» PIC-SEC Micromegas

LGAD (3S4#F) : 1.3x1.3mm? ~30ps
8.3 x 10" ny,/cm? and 7.5MGy

eeeeeeee

PRNESRR

N

RERE. ERHESY (30ps)

PICSEC-MI\gE‘,{ZIS) : 10x10mm?, ~30ps

Partic {
Cherenkov 5L N
Radiator ' el ,’
(MgF3) : 1% el S
P PR 2 3
Photocathod deses, ol an vl .
1 it AU S
I . v = ‘v.' v
Pre-amplification (PA) Gap ! y ':. ’
(~200 pm) .
Mesh --------------------------------------------------------- i -----------------------------------------------------------
Secondary Amplification(SA) | : T G
(~100 pm) . ) > S ,.
Preamplifier ‘

LYSO+SiPM (IAYRA) : 3x3x57mm3, ~30ps

BTL Module: 1: TOFHIR board with 6 ASICs
2 : LYSO array with 16 LYSO bars, bars oriented in ¢

1x16 crystals
3 : Concentrator card

{32 channels)
- 4 : DCDC converter
iy > 5 : CC-to-FE connector
N P ’ 6: IpGBT

T i 7 : SiPM-to-FE connector
BTL Read-out Unit:
3x8 modules
(768 channels) S

- ead-out un

—— ii—
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DIRCERER

+ BaBar-DIRC: HA'DIRCEHlzR, EEZNSMUE/AE, HEFBEZEXRAS.
+ SEUBE+F5SRIJANE, DIRCEEHFNSEAFENPHREXNMAE.

< RIFNEERAZAEIRMCP-PMT: BFXRFRE. SHEDHE. inuiiths.
A LABRIFAMIE .

& .1 00
P P
: F .I‘/.' \ ‘
5 mm £ Light &
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Parameters Bi,Ge;0,, PbwoO, PbCIF Bi,Si;0,,
(BGO) (PWO) (BSO)
6.8

p (g/cm3) 7.13 8.29 7.77 7.11
A (cm) 22.8 20.7 21.0 24.3 23.1
N@A\,.,, 2.15 2.20 1.82 2.15 2.06
Tdecay (NS) 300 30/10 ? 30 100
A, (nm) 480 425/420 ? 420 470
Cut-off A (nm) 310 350 250 280 300
Light Output (%) 100 1.4/0.37 ? 17 20
Melting point (°C) 1050 1123 842 608 1030
Raw Material Cost (%) 100 49 29 29 47
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