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NNabopaTopusna paanoaneKkTpoHuku- 2010

ﬁerq COTPLAHMKOB 25
Hay4Hbix COTPYAHUKOB 9
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CtpykTtypa JlabopaTopumn pagnoanekTpoHuku - 2010

Tematnyeckme rpynnbl : 5 Tematuyeckux rpynn — 18 yen NMponsBoacTBeHHbIe rpynnbl

Mopnpepxka

dKcnepumMmeHToB CMS-CSC Track Finder 7
HV Svstems MoHTaXHbI® y4dyacTokK
CMS, LHCDb, DO etc ATLAS-TRT Self Trigger Y 3 uen

CROS3 Readout
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OCcHOBHbIe TeMmaTu4ecKkue rpynnbl - 2010

CMS-EMU Track Finder :
FNonosuos B.J1., YBapos J1.H.

ATLAS-TRT Self Trigger:
Nonosuos B.J1., YBapos J1.H., Autopa B.U.

adout ( LAND, SC150/ HISP,TS...)
, YBapos J1.H., Auropa B.U.
., YBapoB C.J1., Jlo6aués E.A.

HV Systems
BonkoB C.C., UcaeB H.B., Ceprees J1.0.
BoHpapes C.B., MbinbHMKkoBa A.B.
OpvwuH EM.

TS Initial e

CnupuageHkoB 3.M., 'py3uHckun H.B., Auopa B.1. “H
YBapos C.J1., HeycTtpoes I1.B. x B
HeHucos A.C. lNonsikoB B.B.
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: CMS CSC Track Finder History
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Track Finder paspaboTaH AAf MIOOHHOro Tpurrepa CMS.
PeaAnsoBaH kak 12 [poueccopoB, KAXAbIN U3 KOTOPbIX MAEHTUCOMLUPYET
AO 3 AYYLUMUX MIOOHHBIX TPEKOB B 60-rpaAyCHOM A3MMYTAOAbBHOM CEKTOope.
AHAAM3MPYyeT BXOAHbI€ MPUMHUTUBHbIE TPEKHU (CErMEeHTbI) OT

Ty, MHAMBUAYQABHBIX KOMEP, BOCCTAHABAMBAET MOAHbIE TPEKM MO YETLIPDEM
Mpoueccopa KaMepaMm, usmepseT nonepeyHbii umnyasc Pt

1999-2001- Bbinyck nepsoro lpotoTuna (SP01), oTAGAKA U TeCT

2002-2003 - Bbinyck lpoToTnna SP02, oTAGAKA U TECT

2004 - Bbinyck MpoToTuna SP04, oTAGAKQ 1 TECT

2005 - Bbinyck nMAOTHOU cepumn SP05 u maccoBoe npousBoACcTBO SP05

2006 - oTAaaka u TecT Moayaeu SP05, cBsasb ¢ DAQ, pa3sutue Firmware

2007 - 2008 - oTAGAKQ B COCTABE PACNIPEAEAEHHOU MIOOHHOU TPUITE@PHOM CUCTEMBI, CBA3b C DAQ,
DT, GMT, passutue Firmware, npo6HbIN Ny4KOBbIN 3ANyCK

2009 — moancbukaumsa Firmware, noOAroToBKd K Ny4KOBOMY 3AMNyCKYy B COCTABE PACNPEAEAEHHOro

MIOOHHOIO TpUrrepaq, nepsbie rny4KoBbie AAHHbIE
N
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CSC Track Finder Data Rate 2010

9 TMB- modules MPC- modules

4| #~- . "Mounted jn
N :’ DISCS in UXC

Counting
House in USC

12 SP05- modules

. To Global
s \ Trigger Crate

TTC- module

On-Chamber Electronics: Peripheral Crates: Track Finder Crate:
37 bytes/BX/Chamber [ 12 Bytes/BX/Sector =8 16 Bytes/BX/CSC
6064 Copper Cables 180 Optical Cables . 4SCSI-ll Cables

_J —
30 Gbyte/s|” _—
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CMS CSC Track Einder Tim_ing 2010

CSC L1 Triggers BX vs SP in % for CSC only

036 033 039 032 032 037 0.33 0.33 034

99.64 99.33 99.61 99.68 99.68 99.25 99.65 99.67 99.01 100 99.67 99.66

0.33

CSC L1 trigger candidate timing (bx)

037 035 033 033

1 =2 3 4 5 6 7 & 8 10 1 12
CSC L1 Trigger Sector (60 degrees in azimuth, plus and minus endcap)

CSC L1 Triggers BX vs SP in % for DT-CSC only

274 0.56 4.35 3.39

100 97.26 100 100 100 99.44 100 9565 96.61 100

CSC L1 trigger candidate timing (bx)

1 2 3 4 s & 1 8 8 10 M 12
CSC L1 Trigger Sector (60 degrees in azimuth, plus and minus endcap)

A very nice timing at CSCTF input.

Good synchronization timing

between CSC & DT.
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CSC Track Finder DQM Quality Tests.

[ Hardware Vs. Emulator Pt _| [ Hardware Vs. Emulator Track ¢ |
24
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25

S.W. Track o,

20

ptComp
Entries 31215
Mean x 12.36
Mean y 12.36
RMS x 5.787
RMS y 5.787

15 phiVComp

Entries 35089
Mean x 11.88
Mean y 11.88
RMS x 6.649

RMS y 6.649
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1411
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Hardware Vs. Emulator Track n |

w
o

S.W. Track 1

A very good agreement
STvComD between Data & Emulator.

Entries 35089
Mean x 15.92
Mean y 15.92
RMS x 7.471
RMS y 7.471
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CMS Preliminary 2010 (7 TeV)

Threshold Efficiency

—m CSCTF P; 2 3.0 GeV/c with 50% at 2.3 GeV/c
—— CSCTF P = 5.0 GeV/c with 50% at 3.9 GeV/c
—a— CSCTF P > 7.0 GeV/c with 50% at 6.1 GeV/c

CSCTF P; 2 9.0 GeV/c with 50% at 8.2 GeVi/c

10
P; of Global Muon, (GeV/c)

v’ The plateau decreased w.r.t the an increase on P, threshold.
It might be due to pt cut not well optimized? Needs more improvements...
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P, assignment in the overlap (CSC/DT) and High eta regions

Overlap etaregion: n < 1 2 in 2010
L uf—l—l—ll*-I-I—I-fﬂ-'.: G- uu u i

08—~ /

| 4 CMS Preliminary 2010 (7 TeV)

LA V —m— CSCTF P, 2 3.0 GeVic
—&— C3CTF P, 2 5.0 GeVic
—a— CSCTFP, 2 7.0GeVic
CSCTF P2 9.0 GeVic

> We expect a significant improvement due to
- fix of DT/CSC communication
-> good resolution in A
- using ¢_bend from DT stubs
> We would expect a better resolution using
the new P; LUTs .

Threshold Efficiency

107
P; of Global Muon, (GeV/c)

High eta region: n > 2.1in 2010

r(t*ﬁ’;k 1

v Taking in to account 3 link readout system in
ME1/1a station to get 90% efficiency needs to:
—>Assign the P;_Max from any 3 possible
combinations

—>This will be true only if we manage to
control the rate for low P; tracks contribution
- needs Min_Bias Monte Carlo study ...

!

TR T —t CSCTF P, 2 3.0 GeVlc

- — TF P,z 5.0 GeVlc

Fatats I yaman
G561 L Gevie

"I

06—
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0.2 —&
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Threshold Efficiency

==

s
_+_ =% CSCTF P, > 9.0 GeVic

x;\:;

10 10°

Critical region:  Prof Global Muon, (GeVic) T : _ FQPF{_M_/?. e
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CSC TF Firmware updates

New Firmware for 2011:
s Implement all possible track combinations between DT and CSC stubs

in the overlap region (0.9 < [n| < 1.2):

« DT and (ME1 or ME2 or ME3)

« DT-ME1 and (ME2 or ME3)

« DT-ME2-ME3
» Currently we have only 2 tracks combined between DT/CSC which are:

1. DT-ME1-ME2,

2. DT-ME2
Implement an additional zero suppression to avoid any increase in the rate at
100KHz (the firmware is ready, needs to be tested):

http://lwww.phys.ufl.edu/~uvarov/
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< = CSC TF Plan 2014 1 &

b |

e Plans for 2011
* New firmware.
» Update P; LUT Assignment.
» Ghost cancellation issue at high eta.
e CSCTF Efficiency improvement.
e Emulator/Data CSCTF quantities implementation in to L1 online DQM.
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ATLAS-TRT Self Trigger

Tpurrep npeAHA3HA4YeH AAS OT6OPA NEPBOro YPOBHA C UCMOAb3OBAHUEM TPEKOBOM
uHcpopmMmaumm curHaaos «bbicTtpoe UAUN noacucTembl ATLAS-TRT.
AHOAU3UPYET BXOAHBbIE ACHHbIE B MPEAEAAX UMEIOLLMXCS reorpadpomnyeckmnx 30oH
AeTeKTopda, onpeAeAseT NPUMUTUBHbIE TPEKU NO CEerMEHTAM, BOCCTAOHABAMBAET
NMOAHbIE TPEKU, COPTUPYET UX MO KPUTEPUIO KOYECTBA M BbIpAOATbIBAET CUTHAA
TPUIT@PHOro peLueHus
YHUKAABHAOSs OCOOEHHOCTb — 06ecne4yeHue Camo3anyckd B NepUoA permcTpaumm
KOCMUYECKUX MIOOHOB BO BpEeMSA OTACGAKU U 3ANAAHUPOBAHHbLIX OCTAHOBOK
Pusnyeckme 3aAa44 — cobbiTUS pp — ppe+e- C IKCTPEMAABHO MAAbLIM NEPEAAHHbIM
MMIMYABCOM U AP.

Self Trigger

If Trigger - 6U VME Crate . Equipment

1}
o,

Y
SONATAV)

A
A

SYAYAV Y
K] A

<

Extrapolation
Unit

Track
Assembling
Unit
(4 Sectors

(8 Sectors 180 De
gree
90 Degree Each)

Each)

Stand Alone

-TTC System :

RT
48 9U VME Modules

|_lT
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Self Trigger-ATLAS History

m— = s
" = '

UioAb 2007 - HOYAAO NPOEKTUPOBAHUA B COOTBETCTBUMU C HAYATHIM
donHaHcupoBaHuem ( FockoHTpakT K325)

OkTa6pb 2007 — AOKAGA-NpeAAOXeHHue lNpoekTa B LLEPHe.

YTO4YHEeHUe TeXHU4eCcKOoro saAaH1Ma U NAaHa Ha 2007 r.

3T1an 2007 - co3AAQHME NPOTOTUNA TECTOBOIro CTEHAA AASl UCCACAOBAHMUSA
TpekoB noacuctemomn ATLAS-TRT

1an 2008 - 2009 - cozaaHue npoTtoTuna Self Trigger AAS NOAKAIOMEHMUS K
MOAYASIM cuctembl TRT-TTC (FTockoHTpakT K 494, K148)

— - — : ’
= " 7
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Self Trigger Transition Board — AST_TB

[ |
| .

Iy

00

Receives 40 (36) Fast OR signals from TRT-TTC module
Provides alignment and digitizing of Fast OR signals by Clob Clock, which come from TF board

Provides primitive coincidence logic for geometrical zone, limited by 40 (36) FOR signals

Translates 20 bits as 2 best primitive segments to TF Module by two Serializers

Programmable Delay FIFO 5 ns step, 256 step range
Programmable Gate FIFO 25 ns step, 16 step range

B.Jl. FonoBLoOB
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Self Trigger Track Finder / Track Sorter Combined Board — AST_TF

As TF: Provides two best track segments for geometrical zone limited by 320 FOR signals

Extrapolates pairwise combinations of track segments. A successful extrapolation is assigned
when two stubs lie within allowed windows of the geometrical coordinates

Examines successfully extrapolated track segments to see if a larger track can be formed (track
assembling). A list of selected tracks is sent then for final selection

As TS : Provides final trigger decision according to track finder algorithm

Sorts pairwise combinations of track candidates .
A successful best candidate is assigned for final decision

B.JFl. FonopLoOB . — = .
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Self Trigger PCI Interface/ Buffer

_——

PCI 32-bit Connector

Xilinx 3XC3$200 FPGA
Trigger RJ45 Connector

Optical Duplex Channel Connector

Serial Data Channel RJ-45 Connector

PCI System Interface/ Buffer:
* PCI 32-bit Interface
* Trigger LVDS Input
* Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW
* Digitizing Clock 100 MHz

'-:-“'--‘E--.__'}- - B.Jl. FonogLoB e . -
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rie-Amp

Digitizer

Serializer/ Serializer/ Serializer/ Serializer/
Deserializer Deserializer Deserializer Deserializer

Concentrator L1-1 Concentrator L1-1
(Track Finder) (Track Finder)

A

Optical Link
22 Gb/ sec *

3 11 (Clock) J| L1 System Buffer 1

Custom Elecironics In Counting Room

PCI Bus: <130 MByte/ sec

»| L2 System Processor

Standard Electronics

I B 3KCNEepUMEHTAAbHbIX YCTAHOBKAX NPUMEHSETCSH 4 PA3HOBUA

- B.Jl. FonopLoOB
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CROS3 DC UsaeAus

- —w e
s %

AD_FE16 16 -Channel Ampilifier/Digitizer:
Based on ASD_Q + FPGA
* Peaking time 7 ns * Operational Threshold 2-3 fC *
Double pulse resolution 20 ns * Power Consumption 30 mW/ch
* Programmable Delay 10 ns step * Programmable Gate 2.5 ns step

CCB_16G Concentrator (GSI Option):
*16 In-Out LVDS Serial Links 100 Mb/ s rate
* Optical Finisar 2.1 GB/s Transceiver
* GSI GTB Adapter Optional * Power Consumption ~300 mW

CSB System Interface/ Buffer:
* PCI 32-bit Interface * Trigger LVDS Input
* Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW * Digitizing Clock 100 MHz

512- kaHanbHaa cuctema CROS3_DC c aBymAa apencoBbLIMM Kamepamm
C Hos6pa 2006 paboTtaeTt B yctaHoBKe LAND (GSI)
Peknamauum He nocTtynano
MpopomkeHue padoTtbl B 2011

e o Bt e B.Jfl. FonoguoB : i W Z
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CROS3 B - SEB/ TR-16/B1 Spectrometer (Bonn)

" Discrete Option
instead of ASD_Q

R

AD16_B 16 -Channel Amplifier/Digitizer:
Based on discrete elements + FPGA
* Peaking time 7 ns * Operational Threshold 2-3 fC *
Double pulse resolution 20 ns * Power Consumption 30 mW/ch
* Programmable Delay 10 ns step * Programmable Gate 2.5 ns step

CCB_B Concentrator :
*16 In-Out LVDS Serial Links 100 Mb/ s rate
* Optical Finisar 2.1 GB/s Transceiver
Power Consumption ~300 mW

CSB_B System Interface/ Buffer:
* PCI 32-bit Interface * Trigger LVDS Input
* Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW * Digitizing Clock 100 MHz

Bcero K BbinyuieHo u yctaHoBneHo 2500 kaHarnoB
2008 — 2009 - 2100 kaHanosB
2010 — 400 kaHanoB + gononHutenbHo 48 KkaHanoB

ANA TeCTUpOoBaHUA NpoToTuUna apencgpoBoun Kamepbl
- 2011 - 3anyck E

. B.Jl. FonoBuoB : — < il
FatTyuuuHa, Hekaopb 2010 -




CROS3 PWC Cuctema CYUTbIBOHNA

16_AD: 16 —-Channel Ampllfler/Dlscrlmlnafor
Based on GMP-16_G ASIC
Peaking time 30 ns * Minimum Threshold 7 fC
* Double pulse resolution 80 ns *
Power Consumption 30 mW/ch

CDR_ 96 - 96 Channel Digitizer:
* Six 16_AD Cards on Board * Serial LVDS Link
* Programmable Delay 10 ns step

* Programmable Gate 10 ns step
* 100 MHz Digitizing Clock Ha 96 kaHaAoB

* Power Consumption 500 mW

CCB_16 Concentrator:
*16 In-Out LVDS Serial Links Trigger LVDS Input
* Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW * Digitizing Clock 100 MHz

CSB System Interface/ Buffer:
* PCI 32-bit Interface * Trigger LVDS Input
* Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW * Digitizing Clock 100 MHz

2300 kaHaAoB cucTteMbl Ha ny4yke HIC B UsmepuTeAbHOM 3aAe ¢ Aekabps 2007 r. E

I 2011 - MpoAOAXEHUE NOAAEPXKKN CUCTEMbI + AONOAHUTEABHOE NpousBoAcTBo CCB16

B.Jl. FonoBLOB
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CROS3_TS CrpykTypa
— F

16 — Channel Amplifier/Digitizer:

Based on discrete elements + FPGA

4- Channel Digitizer * Peaking time 7 ns * Operational Threshold <15 fC
o — - * ADC per channel 10 bit resolution
: / * Programmable Delay 10 ns step * Time measurement 2.5 ns step

CCB_B Concentrator :
*16 In-Out LVDS Serial Links 100 Mb/ s rate
* Optical Finisar 2.1 GB/s Transceiver
Power Consumption ~300 mW

CSB_B System Interface/ Buffer:
* PCI 32-bit Interface
* Trigger LVDS Input * Optical Finisar 2.1 GB/s Transceiver
* Power Consumption ~300 mW * Digitizing Clock 100 MHz

R —
2010 — 48 kaHanbHasa cuctema U3roToBrieHa U yctaHoBsieHa Ha kKamepe LHCb
2011 — akcnnyaTtauumsa

_— S— e = —
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PWC - TEST PWC - PROFILER

CROS3_TS CROS3_TS CROS3_TS CROS3_PWC
Front-end 1 Front-end 2 Front-end 3 Front-end Beam
I P Eess e
Scintillators iy gy e I] I] I] I] I] I]
=ﬂe=ﬂ= == == == = o O
N
12 STP CAT5 Cables
""" STP CAT5 Cable
CROS3
Concentrator
e BeamPosition M.
jmm------ §- """ , Counting Room
| . :
! Trigger I
! Optical Cable ~ 75 m
E System ! CROS3 - LVDS
" _A ______ 1 ________ ' Trigger Line
I o i ‘:
Redesign : gpeset ! \ :
2010 | Clock ! CROS3 NIM - [ : L1CROS3 - PCI |
. Trigger | LVDS Adapter | Interface |
i Busy ! Computer !

B.Jl.

PCI-Bus

_____________________________________
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CROS3 TS Ha TectoBoOM cTEHOE

TecToBbIM cTEHA kKamep LHCb

27.12. 2010
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Paspabotka TS TpurrepHoy cucteMbl 1 boJsiee Toro

Co3pnaHune 6a3bl Ana paspaboTkm moaynen odLero NnpMMeHeHus
COBpPEMEHHOro ypoBHA (aHanoroBasa obpaboTka curHanoB
AeTekTopoB, Tpurrepbl 0 U 1 ypoBHSA, CUCTEMbI CHETUYUNKOB,

aMnnNUTyAHbLIA U BPeMEeHHOM aHanms3 u 1.4.)

BasoBbin ctaHpapT 6U VME
3tan 2010 — nnata TpurrepHou cuctembl TS
C ME30OHMHHOM KapToMn nporpammmpyemou norukm + USB2

Atan 2010 - 13y4yeHUe BO3MOXHOCTEN 6a30BOro afieMeHTa
nHTepcdenca EZ USB FX2L 68013A

Ha 6a3e Me30HMHHOM KapTbl, Kak NpUMep NPUNOXeHUs caenaH
uHTepdencPC-USB2- CC217.10 (PC CAMAC)
Pas3paboTtaHbl nepBble Bepcun firmware u software ansa PC/NB
/Windows XP2 n npoaeMoHCTpUpoBaHO UX PYHKLMOHMPOBaHME Ha
cTeHpe

4-kaHanbHbIM ocuunnorpac LeCroy WS-64Xs-A

* nonoca nponyckaHmsa 600 MINy, yactota anckpetTunsauum 2.5 Ny

18-kaHanbHbIN Nnorn4yeckumn aHanusartop LeCroy MS-250

* TAKTOBas YacTtoTa BXOAHbIX curHanos 250 MIy

B.Jl. FonoBLOB
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- s i ®
“SCADA™ ~casal

" L™ -~
(DIM Server) USB-GPIB CUcTeMHbIN
Ethernet Port USB Port 4  UcTo4HUK MUTAHuUg

VGA Port FfonoBHOM lNpoueccop

CMS/ LHCb Cucrtema BbicokoBOAbTHOro lNvmaHmnsa

PacnpeaeAeHune
CucrtemHas 72
PCI-MarucTpaab MarucTpaAb
UHTepdeicHas UnTepdpeiicHas | [UHTepdeiicHas !
KapTa 1 KapTta 5 KapTa é

9 TOAOBHbIX
- AvcTpubbioTepos
B EBpo-Kpeute

1

CucrtemHas
MarucTtpaab 6

CucrtemMHas
MarucTtpaab 2

) Cuctema npeAHA3sHA4YeHA AAS
9 YAQAHHBIX BbICOKOBOAbTHOIO MUTAHMSA
< AvcTpubbioTepos
72 — 2500 8 EBpo-KpeiiTe 8 Eapo-Kpefite MHOrOCEermeHTHbIX KaMep
9 9 ABQ YPOBHS pacnpeAeAeHns U
pPeryAMpoBaHUA HANPSAXEHUSA
NUTAHUA . TOAOBHOU U YAQAEHHbIN
Ao 2500 BbicokoBoAbTHbIX Kabeaen

Cuctema ob6ecneymMBaeT MHHAUBUAYAAbBHOE PErYAUPOBAHME U MOHUTOPUPOBAHUE
HANps>)XeHUss, MOHUTOPUPOBAHUE TOKA M HAMPAXKEHUSA B KOXKAOM CETMEHTE

HeAnHenHas wkaaa usmepenms : Ao 1 MKA < 50 nA, 6oaee 1 MKA < 10%
TOYHOCTb U3MEPEHUS U PEryAUPOBAHUA HANpsXXeHua: <50V
AnanasoH peryAMpoBaHus HaNpsSXXeHus rpynnbl 36 U 60Aee KAHAAOB - B npeaeAax 4 KV
AanasoH UHAUMBUAYOABHOTO peryAMpoBaHus — B npeaeAax 1KV

= -
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] CMS/ LHCb Cuctema BbicokoBOAbTHOro lNymaHmna

UMHTepdencHas KapTta

UioHb 2003: Bbinrpbiwl TeHAepa y CAEN Ha npousBoAcTBO cuctembl B 11000 kaHaAoB AAs CMS

2004- 2006: NMpounssoacTeo 11000 kaHaroB Cuctemsl UFL/PNPI CMS

2006- 2007: YcTaHOBKA M oTAGAKA CucTtemsbl B LLEPHe
OkTa6pb 2005: Boinrpbiw TeHAepa y CAEN Ha npousBoAcTBO cuctembl B 2000 kaHaAoB AAa LHCb

2006- 2007: NpoussoacTBo 2000 kaHaaoB CucTtembl (LHCb ~ 50%)
u YctpoucTea NMapaaaeabHoro MoakAloyeHus Kamep

2008: YcTaHOBKO M oTAaAKA Cuctembl B LLEPHe

2009: OTAQAKGA HA Ny4Ke, NPOU3IBOACTBO AONMOAHUTEABHO 200 KAHAAOB CUCTEMbI

Co3AQHME NPOrpamMMHOro o6ecneyYyeHus AA YTOYHEHUSA KAAMOPOBOYHbIX TAOGAUL,

2010 -2011 ....: BO3MOXHO NPOU3BOACTBO ocTaBLmxca 2000 KAHAAOB (NMPU HAOAMYUU CPEACTB)
——— .'-—\.'___ — o pslins
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_J LHCH Cuctema BbicokoBoAbTHOrO linTanns -201'1 f :
. = A,

2000 kaHaAoB BbicokoBoAbTHOM cucTtembl LHCb

BO3MOXHbIN CLLEHAPUIM NPOU3BOACTBA OCHOBE NAAH-rpaduka
H. boHAaps

PeBpanb — CeHTa6pb 2011

1. MpPoOU3IBOACTBO NAQT, NpUodOpeTeHne eBPOMEXAHUKMU:
- 1 dbeBpans - 30 mapTta

2. MOHTOX NAQT U MOAYAEM :
- 30 mapTa - 15 asrycTa

3. TecT moayAen

- 30 anpeas — 15 ceHTAOpPA

4. Otnpaska B LLEPH - 15 ceHTa6ps
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