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MNPOZKAHZH EKAHAQZHZ ENAIAQEPONTOZ

O EWSk6G Noyoaplaopog tou Mavemotnpiov KpAtng mpokettatl va mpofel otnv
npopnBela e€omAlopol —ovotnua MPoBoAng avaluong O£ong Kol QAMELKOVLONG
(Position Analyzer and Imaging Display System - PAIDS) ywa tnv kaAudn twv
OVOYKWV TOU €pyou HE Titho «OAAHZ -MANEMIZTHMIO KPHTHZ- Atoutky GUOLKN HE
Ertayuvtég: @aopatookornia HAektpoviwy loviwv Aéoung otov Emtayuvtr) Tandem
Tou EKEDE Anuokpttog» kat ko 3576.

To épyo ouyxpnuatodoteital amd tnv Evpwrnaiki Evwon (Eupwmaikd Kowwviko
Topeio - EKT) kat and €Bvikoug mopoug HEow Tou Emixepnolakol Mpoypappatog
«Ekmaideguon kat Ala Biou MaBnon» tou EBvikou Ztpatnyikou MAalciou Avadopdg

(EZMA).

[. ANTIKEIMENO NPOMHOEIAZ

MARpeg cvotnua PAIDS (Position Analyzer and Imaging Display System) to onoio Ba
xpnotwuoroinBel ota mAaiola €peuvac daopatookomiag nAekTpoviwv UYPnAng

SLOKPLTIKAG LKAVOTNTAC Tou Tipoypappatog APAPES (http://apapes.physics.uoc.gr/).



To ocuotnua PAIDS mpénel va eival éva ocvotnua VPnAAg akpifelag, taxluTnTog Ku
gevatobnoiag evioxutr/Slapopdwth kot avaluty B€éong maAlpwy. AnoteAeital ano
€va EEXWPLOTO TTPOEVIOXUTH Kal éva cuotnua Pndlakng enefepyaciog onuatwyv DSP
(digital signal processing) pe €l61kO AOYLOUIKO S1061A0TATNG OMEIKOVIONG Yla TNV

KATAAANAN amewkovion Kat availuon dtodlaotatwyv Sedopevwy.

To ocUotnua PAIDS mpokeltal va xpnotpomnotnBel yia tnv kataypodr NAEKTPOVIKWY
onuatwyv €£66ou anod éva Sodlaotatou aviyveutr) Béong PSD (Position Sensitive
Detector) tn¢ etawpiag Quantar Technology (Series 3300, open face MCP/RAE) tov
ormolo nNén OlaBétel 1O EpyaotApld HOGC WG UEPOG TOU  NAEKTPOVLKOU
daopatoypddou. O GCUYKEKPLUEVOG QVIXVEUTHG XPNOLUOTOLETAL OE HETPNOELG
TIOAUKQVOALKAG OTTELKOVLOTIKNG aviXveuon¢ nAektpoviwv, molltpoviwy, oudETepwV
0pVNTIKA/OeTIKA POPTIoHEVWY LOVTWV N XAUNANG evépyele¢ dwtoviwv (UV R

HOAOKWY aKTVWV X).

To ocvotnua PAIDS Ba mipémel va SLabeTel Eexwploto mpoevioxutr, ovotnua DSP kat
€L61KO AoyLouLko To omoio Ba Sivel Tn Suvatotnta anoBRKeLVoNG, ATELKOVIONG Kall
avaAuong twv dtodldotatwy dedopévwy. To AoyLOoULKO Ba TIPETIEL VA TTAPEXEL TN

duvatotnta avaluong Twv SeS0UEVWV KOl KATA T SLAPKELR TNG GUANOYNG TWV.

OL €AAXLOTEC OUMOLTAOELG-TEXVIKEG Tipodlaypadéc Tou efomAlopol Sivovtal oto

napdptnua A tng mpocokAnong ota EAANVLKA KoL 0TO TapAoTnpa B ota ayyAkd.

Il. NMPOYNOAOrizMOz
O ouvoAwKog mpolmoAoyLlopodg Tng damavng avépxetal oto ood twv 4.200,00€ pn
ouumnephappBavouévou tou OMNA yia 6Ao oto cuotnua PAIDS (mpoevioyutrg, DSP ka
Aoylopiko kat eldika kaAwdio petagy mpoevioxut kot DSP) — 5.166,00€
ouvunepappavopévou tou OMNA. Ita MopamAvVw CUUMEPAAUPBAVETAL TO KOOTOG
pHeTadopAg otov AnUOKPLTO Kol €AAXLOTOG XPOVOG €yyunong &vVo €tn and tnv

nuepounvia mopalafnc.

Il1l. TONOZ KAl XPONOZ NAPAAOZHZ
H napadoon twv eldwv Ba yivel oto Epyactriplo Tavtew tou lvotitoutou Mupnvikng

Quotkng kat Zwpatdiwv oto EKEDE Anpokpitog, Ayiag Mapackeung Vviog 3 pnvwv



arnd tnv unoypadn tng cupfaocng.

IV. AZIOAOrHzH TQN NPOZOOPQN

H afloAoynon twv npoodopwv Ba yivel amd MOTNUOVIKO UteUBUVO TOU €pyou, e
KPLTAPLO TN XAUNASTEPN TLUN.

O npoodopég Ba yivovrat SEKTEG AMOKAELOTIKA O NAEKTPOVLKN popdn HEXPL Kal
nv Tpitn 28/01/2014 ko wpa 14:30 ota KATWOL oToLXELAL:

El81kdG Aoyaplacpog

Mavemotuto KpAtng

Yroyn k. Zaxapévia Mamaddkn

¢ag: (+30) 2810 393130

E-mail: renia.papadaki@uoc.gr

ME TNV €vbeln ywa TmpookAnon ekdnAwong evdladépovtog pe  aplOuo
392/13.01.2014

NAnpodopieg:
1. TN Sadikaotikd Bépata k. Zaxapevia Mamaddkn, TnA. (+30) 2810 393171 &
393156, ¢at: (+30) 2810 393130, E-mail: renia.papadaki@uoc.gr, ypapupoteio
Tou EldikoUl Aoyaplacpou tou MNavemniotnuiov KpAtng oto HpdkAelo
2. T tg mpodlaypadec: K. Oeo0dwpog Tlovpog, TnAfépwva: 2810542077,
2810394117, e-mail: tzouros@physics.uoc.gr

O Mpoedpog tng Emttponn ¢ Epsuvwv
Tou Navemnotnuiov KpAtng
Fewpylog Tlpitag



MNAPAPTHMA A: TEXNIKEZ NPOAIATPADEZ

Yovotnpo Tpofoiis avaiveng 0éong ko ansikoviong (PAIDS)

A. ZOOTNHO TPOEVIGYLTN

O mpoevioyvtng Ba mpémel va €xel evioyvon cvpupatn pe TV YOPIKN SOKPLTIKY
KOVOTITA TOV OVIXVELTH 0VO TOAVKOVOAIK®V pikpomiakidiov (MCP) g Quantar 1
pe ™V ovtiotoyn OKPITIKN KAVOTNTO TOV OVIXVELTH TOV TEVTIE TOAVKOVOAMK®OV
LKPOTAQKISI®V TNG 1d10¢ eTapeiag N Ko pe ta 6vo Tapamdve cvotiuate (Koutomy
EMAOYNC).

Eicodou:

o TovAdyiotov 5 gicodolt BNC ek tmv onoimv o1 t€coepic va cuvOEovTal LE TIg
técoepig axpeg tov aviyveuty MCP/RAE PSD. H néumtn gicodog Ba ivar
EQEOPIKT).

o  Koarkddo tpopodoaciag.

"E€odou:

o 5 ¢£E0d01 kabepia amd Tic omoieg Oa avtioTol el o€ o amd TIG TEVTE E1GOO0VC.

B. Zvotqpo DSP

To cvomuo DSP npénet va kabopilel v mAnpoeopia Béone X kar Y, 10 TAGTOG TV
4 onudtev 166860V Kol Vo TopAyEL Kol XPNGIUOTEL ¥povicpd Takpob (timestamp) yuo
TOV TPOGOIOPIGHE NG PiEelg TV TOAUDV pe axpifela yopw oto 1INnS, k1 ££000 NG
TANpoedpNong oe mpoownikd vroroyiwot] (PC) yw amoBnkevon kot mepottépm
avédivon. To Aoyiopikd mov Ba O010bétel T0 GVOTNUO TPEMEL VO EMTPENEL TNV
amofnkevon, mPofoin Kol avdAvon TV O16014oTAT®OV OedOUEVAOV KOl KOTA TN
OLapKELD TNG GLAAOYNG TOV.

Eicodou:

e Téooepa (4) kahmdio LEMO/BNC yio tig té00epig €£0000G TOV TPOEVIGKVTH.

e 'Eva (1) xok®dio LEMO/BNC yiwo v €ic0d0 Kovovikonoinong. Aéystol to
ynowoko onue e €£66ov (5 V, 5 us) tov odlokAnpwt peduatog dEouNG
(current integrator) o pvOpdg Tov omoiov givarl AVAAOYOS TOV OAOKANP®UEVOD
pedpoTog g déoung (uéyiotog puuog 1 kHz).

o  Kolddo tpopodoaciag.

"E€odou:

o Kapta diktvov Ethernet yio ochvdeon pe tpocmmikd vioroyioT.



Aoywopko: To hoyiopko mov Ba dabétel to DSP mpémet va eEAEyyel Tov TpOTO e TOV
omoio Ba ynoeromolovvion kKot Bo mwpoPdAilovror T dedopévo otnv 0Bo6vn evidg
TPOSOTIKOL LIOAOYIoT. To Aoyliopikd Oa mpémel va emMTPEMEL GTOV YPNOTNH VO
enepPaivel 6TV aLEWOVIOT KoL TNV avAALGT TV dedopévov pe ) Bondeia YAOGoog
npoypappoticpon (C/C++).

Teyvikn vrootpiEn: AvvatodTNTo TEPUUTEP® OVATTVENG KOL TPOGOPUOYNG TOL
AOYIOUIKOV KaOMG KOl TOV aVTIGTO(®V NAEKTPOVIKOV LOVAI®V KOTOMV OLTHUOTOG
Ao TNV TAEVPA LLOGC.

AL TEYVIKE (OPOKTNPLOTIKG:

e Avvatotnta eréyyov évapéng/Aéng Tov cLGTHUATOG AYNG SESOUEVOV HECH
S10d1KAG10G KOVOVIKOTOINOTG OTLLOTOG ELGO0V TOL OAOKANPM®TY] PEOUOTOC
déoung.

o Avvotomnta emKovoviog Le eEMTEPIKO AOYICUIKO EAEYYOV TOV TACEMY TOL
QOoLOTOUETPOV NAEKTpoViDV. To eAéyywv Aoyiopuikd Ba tpémetl va pumopet va
KaAEL Eva eEmTEPIKO EKTEAEGILO TPOYpappo (Tov Bétel TG TAoEL]) Kat va
ocvveyilel TV GLALOYN SESOUEVAOV APOV TO EKTEAEGILO TPOYPOLLLLO TEAEUDGEL.

e AuvatoTnTo SOKIUNG TOL TPOEVIGYVTY Kol TNG povadag DSP pe yevvitpla
TOALOV.

e AvvatdTNTO VTOAOYIGHOV TOL VEKPOL Ypdvov (dead time) tov cuoThuoTog.

o Tlapoyn emroync oto xpnotn yo Aettovpyia o€ tpomo eikovag (frame mode) 1
tpomo AMotag (list mode).

®  AvvatdmnTeg EMAOYNG AMEIKOVIONG TNG O1dtdoTatng mAnpoedpnong XY oe
256 X 256, 512 x 512 1} 1024 x 1024 kovdéAiio omodnkevongc.

e Avvatotnta Ypnong Kot 6€ TEPAUOTO YPOVIKNG COUTTOONG HLE AALD YEYOVOTO
(events). H ypovooppayion (ue axpifeia 1 ns) ypnoonoteitol oty
TEPIMTO®ON ALTY] Y10 TOV GLYYPOVIGUO pE GALD YEYOVOTOL.



NAPAPTHMA B: TEXNIKEZ NPOAIATPA®DEZ-NINAKEZ ZYMMOP®DQZHZ ota ayyAika

To mapdptnua A givat TEXVIKN HETADPOON TOU ayYALKOU KELLEVOU QLUTOU TOU
TIAPAPTAKATOG

Position Analyzer and I maging Display System (PAIDS)

We are looking to buy a complete PAIDS that will be used with our high resolution electron
spectrograph in ongoing research project APAPES (http://apapes.physics.uoc.qgr/).

The required PAIDS must be an accurate high-speed, high-sensitivity, electronic
amplifier/shaper and pulse position analyzer composed of separate preamp and DSP (digital
signal processing) modules with specialized 2-D imaging software for the appropriate display
and analysis of the 2-dimensiona XY data.

The PAIDS will be used as the readout electronics of a 2-dimensional position sensitive (2-D
PSD) Quantar Technology UHV-compatible, Series 3300 Open-Face M CP/RAE Sensor
already in existence in our lab on our electron spectrograph. The Series 3300 Open-Face
MCP/RAE Sensor unit is used for single-event, position-sensitive, multichannel imaging
detection of relatively low-count-rate (~100kHz) fluxes of electrons, positrons,
neutral/negative/positive ions or low energy ionizing photons (UV or soft X-rays).

The PAIDS should be supplied complete with a separate Preamplifier module with
power supply, a DSP module and specialized imaging software allowing for both
online and offline storage, display and analysis of the 2-D data.

A. PREAMP module

The preamp module should have gains set to be compatible with the standard-spatial-
resolution of the Quantar 2 MCP sensor or with the high-spatial-resolution Quantar 5
M CP sensor or both (switchable).

Inputs:
e Atleast 5 BNC cableinputs any four of them connecting to the 4 corners of
the position the MCP/RAE PSD sensor. The 5" is used as a backup.
e Power cable and power supply

Outputs:
e 5signa outputs corresponding to the 5 inputs

B. DSP module

The DSP module should determine the X, Y position, signal amplitude from the 4
input signals and should also generate and use a timestamp to identify the arrival time
of the pulses with an accuracy of 1 ns outputting them all to a PC for storage and
further analysis. Included DSP software should alow for the selective storage, display
and analysis of the 2-D data online or offline.



Inputs:
e 4 LEMO/BNC cablesfrom the 4 active outputs of the preamp module
e 1 LEMO/BNC normalization input, accepting the digital output (5V 5us) of a
beam current integrator whose output rate is proportional to the integrated
current - max count rate 1kHz.
e Power cable

Outputs:
e Ethernet output to PC

Softwar e:

The DSP software controls the way the 2-D position information can be
digitized and projected onto a PC display monitor. The software alows for outside
user customization and special display and analysis software to be implemented in
CIC++.

Technical support: Further software development and adaptation of the software/hardware
to the local system are also possible and based upon request.

Other desirabletechnical characteristics:

e External Start/Stop data acquisition control via normalization input

e Interaction with externally provided software to set/control voltages on

electron spectrometer. The control software should be able to call an external

executable program (which sets the voltage) and continue the data acquisition

after that program is finished.

Possibility of testing Preamp and DSP unit with pul ser

Possibility to measure system dead time

User choice of running in frame mode or list mode

Software capabilities (rotate 2-D XY position image, define and display up to

Regions of Interest (ROI) inthe XY position image, define projections)

e 2-D XY position image display capabilities (256 x 256, 512 x 512, and 1024 x
1024 bins)

e Capability to aso use in coincidence mode with other events. The timestamp
(with 1 ns accuracy) is then used to synchronize with other events.



