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CERN Council responds to Russian invasion of Ukraine
News | AtCERN | 08 March, 2022

* CERN will not engage in new collaborations with the Russian
Federation and its institutions until further notice

CERN Council declares its intention to terminate cooperation
agreements with Russia and Belarus at their expiration dates
in 2024

News | AtCERN | 17 June, 2022

* The ICA with the Russian Federation expires in December 2024, that
with the Republic of Belarus in June 2024

e decision allows such researchers to continue their scientific work at
CERN until the current agreements expire and to plan for their future.



| HC accelerator in CERN

* Particles are injected in bunches into
two rings

e Selected bunches collide at the
interaction points (IP1, IP2, IP5, IP8)

* ALICE — A Large lon Collider Experiment

* ALICE experimant is located at IP2, near
Beam 1 injection point
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ALICE collaboration

e ALICE collaboration:

* 40 countries, 173 institutes,
2046 members

* ALICE-PL

* National Centre for Nuclear Research, Warss
* Warsaw University of Technology, Warsaw

* The Henryk Niewodniczanski Institute of Nuc
* AGH University of Science and Technology, K. ... .. .. ____,




ALICE-AGH (full member since 2020)

Member Category I¥
m B sartoszeaus 20 Senior Engineer —
. Roman Jan DEBSKI M&O  Senior Engineer 02, CCDB
Marek Boguslaw GORGON MZ0O  Senior Engineer
In Sth ut Elektroniki . Adrian HORZYK M20  Senior Engineer
I n Styt ut I N fo rma ty k| |— Miroslaw JABLONSKI M&0  Senior Engineer

Jacek Pawel KITOWSKI

Senior Engineer

Team Lider
02, CCDB

Senior Engineer

Pawel Grzegorz RUSSEK

Sebastian Dominik KORYCIAK PhD Student

Katedra Automatyki
i Robotyki

Firmware for FPGA

Trigger for FIT




FIT — Fast Interaction Trigger detector

IP: Interaction Point

e Actually three detectors:

* FTO, FVO, and FDD:
* FTO-A & FTO-C

e FDD-A & FDD-C
e A-side — ATLAS direction
* C-side — CMS direction
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FIT project

* FIT Project members:
* Project Lider: Wtadystaw Trzaska (Jyvaskyla, Finland)
* Members: Austria, Czech Republic, Denmark, Finland, Mexico, Poland, Russia, USA

* FIT Trigger coordinator: Jacek Otwinowski, Krakow

* Institute of Nuclear Research (INR), Moscow

* Hardware
* Readout electronics
e Full design, Production, Testing&Calibration, Maintenance and Upgrade
* FPGA firmware design
e Laser Calibration System and optical fibres
» Software
* Detector Control System (SCADA)
* 02 cluster system — Software First Level Processors

* On-call experts



ER L ~+2.cm thick quartz radiators
' ' - » Modified XP85012 MCP/PMT
1 MIP resolution = 20 ps



FVO detector: sciltillator ring @&

W\W SRR ° 4 cm thick EJ-204 scint.
‘ MH WSBR ° Clear Asahi fibre

L + H6614-70-Y001 PMT

* 1 MIP - 200-250 ps
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Readout electronics
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Signal properties from detector for FIT electronics

TO+

n"‘_ .‘._> .._ ."-‘ 4‘

5 ns / div

mV
For FIT TO+ & FIT VO+ VO+

PMT gain adjusted for 1 MIP 500
pulse = 7.5 mV atthe FEE

inputs. 400
Max. rate = 2 MHz 3200

200

100

TO+ MCP PMT signal parameters at module inputs

Thick cables

Pulse amplitudes 3mV — 2000 mV — | |
Leading edge ~1.6 ns, | N
Trailing edge ~4 ns 0 20 40

VO+ Fine mesh PMT parameters at module inputs

Standard cables

Pulse amplitudes 3mV — 5000 mV,
Leading edge ~5-6 ns,
Trailing edge ~11-12 ns




Trigger
System

| emc || FT |

PHO || TOF || znC |

Trigger Input

i W L

Physics and
heartbeat triggers

Detector
Electronics

FEE

FEE

LTU

¥

TRG Dist

I | 4TTS

Central Trigger Processor

L i

LTU

TRG Dist

w v

FEE |«

24 Read:outlinks | ="+
E CRU
E] (GBT) =" pcie

FE
FEE :
w data

DCS data

24 Read:out links [

— += CRU >
(GBT or|custom) PCle
x16

FEE [«

CRU

DCS System

pcs || bpcs
Worker Worker
Node Node

Network

DCS
Worker
Node

J.

DCS control
and monitoring

FLP

FLP

MNetwork

6 Read:out links

"l psro
"l DSRO |«

(DDL1 pr DDL2)

| c-RORC |«

C-RORC [+
— PC

FLP

\

7 ControlServer v17 beta: 77 settings - x

File Control Network
TCM/PM selection Board status.

System
(rem] Ao |[A1][A2][a3 ] aa ] as ] a6 a7 [A8I[ASI[collctl[c2 [ c3 [ callcs [Co [C [callca] ioxiimfMiERt soxote  o: 722 iaresorime fnesar ey
5 restoted ]| e (@

w8 B0 000000000000 80 B 0 B o osey v o =l 0 0
offon @ @) @) @) @) @) @) @) @) @) @) @ e e e e e e e e 1.8V power 8,000V FPGAFW vers: 000000 | Dismiss errors O Force local
o g 5

Aide cside BT readout

355ieal inks O o reocyll Moster ik ey error®) Coaiedll inks O andreay B st lnk oy error@) ok - enlock | Res GBT soardresdoutmode:  Tdle

Pt tocked Bl Readiness changed @ O il locked@ O oo puagenentor o Woin I m ] aaoaned Il

e o o0 GBI, P, .006]_0.800 Z[0) Pt c0a [0 hnc 0.000 0008 EI05 1 g repentmt  ooasone58s0o1o I8 | ot ot
Switches: @01 @02 @03 @04 @D Exendedreadout @ Csidedelay+25ns  Counters update every: swis v|  Bunch pattern: 00000000 00000001 /(4 orbitsync|  CRU BC: 000
T tjon  Mode Random rate Soture_psidelewl | mode | caldelowl [Rse]cont o v Bunch frequency: o000 [FFFE|§  selectorFFOcount 0000

mi ® Azc requency offset eset offs: Raw FIFO count: ‘@000

contal  [mature | ccoooooclocneosos 5 7e2e](5 o _elB O oL_olf o ep ool %“ o Iy e
w3 iager generator Continuos | Cocht 0000000
Central 1 [signature | cooocasoloassone](4 (1B o ol% oo o o0 Commsspuem
” oseosee & (58 of B oL o8 ) || = |
onA  [signaure  ocoasocclassseaas (3 797318 o 0.0 Contruousvalue oo0c0000 0000000 (7 Isstorbit 00000000
one — Jososeess|(4 75780 PR :un:h'requ;n:‘: ex \ﬁz% Weadxm:hrme =
e Time thresholds s :

- EicnatiielV| oooeceasiooe0e0s 17 4 ‘emulation mode: Phase aligner cpL lock [l
vetex 9 s osscees 4 77108 e o5 men ool L Commos | s e
econdary counters ’

Count  Rate Count  Rate bgA & not orA: ° 0| ep— [ereerer @ Rx frameclk ready [l

bea: o 0.0 bealbecs ° oo bec & not orc: e oo MGT fink ready Il

bec: o 0. oaloc @ 0.0 (bgA&notorA) | (beC & notorc): e oo 710 e payions: evoogaral(®s T reset done (@
bgA & bgc: o 6.0 omsoc: © 0.0 (bgAS notorh) & (bgc & not orC): o oo I Detector el oooolooee]Z -]
Loce ostem
aen steps o015 B £R0R O sssmote  CRUIEEEC
s oL BB Y 200 o aco0 sc0 a0 700 a0 a0 s0i00 o0 13600 g O2 s IR ool o8 [
© ot tngger  Masik: 00000000 20600020 (%} @0 HBresponse  BCiDdelay: 000 020|(4 | errors | GaTx tch O

O generator Frea,nz  2.388|_2.389](Z div]  o[s|ecee pattern: 60000000 0000000[00000000 00000000 ][4}  Data select trigger mask:  00000000[00000010](4 | Reset> | Rx phase error @

63 62 61 60 50 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 0 07 06 05 04 03 02 01 0O

1722075.174 online

PP




LASER
FIT laboratory

LHC CLOCK S

GEN.
I

LTU =
m s

=
|
I

FLP+CRU =

LASER



Readout timings

BC1l BC2 BC3 BC4 BC5 BC6
LHC clock
(T =25 ns) _
Analogue signal . \
in a single channel $ ;
(trora included)  —
tgd < | tCFD
CFD raw time
I 1 1 1 1 L) I L) 1 1 I 1 ] 1 1 L) I L) 1 I I
TDC time is shifted by -12.5 510 5 12.5ns 0 0 0 0 0
trpc before it is recorded ¢
[+ N
Charge
integration
- tiw >
CFD dead time®:
terp = 15..16 ns Three hits: initial 2 are
. . L within CFD dead time,
Gate width: Two hits within first and third hit comes
Aitgy =5ns the (éFrI]D dead tlr?e, from background Single hit after
second hit comes from igh-
Gate delay* Single hit at background CFD is triggered by the high-charge event
7.5 ns the interaction time first pulse, but integra-

oz

+t
Q
[=%
L

Integration window width:
tiw = 19..20 ns

Integration window delay?:
tyg =-3.5ns

TDC time shift:

troc = tga + tgw /2
Time-of-flight

A: tTOF =10ns
Citior=2.4ns

CFD is triggered by
sufficiently steep
leading edge

CFD time is within
* 2.5 ns gate, so the
charge integration
is triggered

Time and charge
is recorded

I Dead time may depend on channel
2 Delays are adjustable individually for each channel via PM registers

CFD records only time
of the first hit

Charge from both hits
is integrated

Reconstructed multi-
plicity contains back-
ground contamination

Time and charge
is recorded

tor does not start
because the pulse is
outside of £ 2.5 ns gate

The second pulse is
lost - neither its time
nor charge is recorded

The third pulse triggers
CFD, but not integrator

2 time values
are recorded and
pile-up flag is set

Single hit after
background hit, that
occured late in the
previous BC

Otherwise valid hit
is lost, because the
CFD was still busy
processing previous
background hit

No data
is recorded

Many hits

Collected charge is
slightly underestimated
because tail is lost

Timiing may be
inaccurate if CFD
was saturated

Time and charge
is recorded

Signal level has not
dropped to the base
level, because of the
tail of preceeding hit

CFD triggers, but time
is slightly shifted
and charge contains
a portion of tail from
the previous BC

Time and charge
is recorded



Readout electronics structure

PMT channel 1

PMT channel 2

Input amplifier
and CFD

Input amplifier

PMT channel 3

and CFD

Input amplifier

PMT channel 12

and CFD

Input amplifier

PMT channel 1
PMT channel 2

PMT channel 3

PMT channel 12

and CFD

Digitizing of
the charge
value and the
event time
(relative to
BC).

A Side 8 Signal Processing
Modules x 12 input channels

Selecting events for
trigger:

Time in range up to
+-2.5ns from the
center point
Amplitude below
CFD saturation level.
Result from TDC

come in time.

Sum calculations for
the charge and time
values for selected
channels.

Result transmission
to the trigger module
(with the number of
selected shannel)

Final sum

| calculations for

| the charge and
time values for the

Trigger information

~|decoding

EVENT ID counter

Event building and readout

GBT link

C Side 10 Signal Processing
Modules x 12 input channels

whole side A.

Any event on
A side

Averaged time
difference between
side A and side C
events is in the
predefined range
(resolution is about
20 ps)

OR A trigger

Vertex trigger

Final sum

— sfcalculations for the

charge and time
values for the

whole side C.

Total charge values
for A and side C
events are higher
than Central or
SemiCentral
thresholds for both
(or any) sides

Central trigger

SemiCentral trigger

Any event on

C side

-

OR C trigger

Trigger and Clock Module




Processing Module (PM) structure

PMT channel 1

PMT channel 2
PMT channel 3

PMT channel 4

PMT channel 5
PMT channel 6
PMT channel 7

PMT channel 8

PMT channel 9

| FrontEnd Circuits

D Integrator P
+ ADC x2

[> | cm

—>1 PLL

Gating

; FrontEnd Circuits

FrontEnd Circuits

FrontEnd Circuits

FrontEnd Circuits

FrontEnd Circuits

FrontEnd Circuits

:| FrontEnd Circuits I_’

PMT channel 10

FrontEnd Circuits

PMT channel 11

PMT channel 12

] FrontEnd Circuits|

FrontEnd Circuits

; FrontEnd Circuits!—

Charge data (13 bit/channel) J Processing FPGA (XC7K160T-3FF676E)
13 Bit + strobe Trigger subsystem.
’ L
Time data (4 serial links
4 crlt][al)rglel 300Mbit/sec each)
>t SFP+
(THS788) 300 MHz TDC clock optical [
transceiver
BC reference
BC counter Serial console
Orbit counter >
Channel 1 event counter
.......................... Contl‘()] MCU
:’ Channel N event counter ATXmegal28
| 4 channel Time data (4 serial links Detector data syncronization g
| TDC 300Mbit/sec each) and buffering z
| > Serial programming (SPI) | T
(THS788) 300 MHz TDC clock 5
| Trigger data ( 4xLVDS 3
GBT FPGA core =E { ‘ g
BC reference 40 MHz 8
2> 2
Trigger and BC 1D decoder =
| Time data (4 serial links CDCEG62005
4 (f]l.’g'gel 300Mbit/scc cach) clock chip
L ’ L
| (THS788) 300 MHz TDC clock
BC reference
Local
40 MHz clock clock
200 MHz clock

BTx link

J

(



PM analog front end electronics

— >« Programmable delay

This circuits are on mezzanine Non-Gated output LVDS
| (To TDC and logic)
CLK IN Zero and Threshold control

900 MHz, x10 Gain, ~1 nv/sqrt(Hz)

Gate (Strobe)
E:g’hﬁ é‘;‘n‘ iy Constant Fraction eireutt
" amplifier Discriminator +-2 ns from
CLK ADC clock edge
300 MHz, x1 Gain
Integrator Ilntegration time ~20ns_ Reset MUX
2:1+
e Integrator. 25 ns ; 12 Bit_| Latch
Diff tial - atc
Input l;{&& open/25 ns reset. = blt&g)cMsps‘_ >
——w— ~2ns ——— 2 ns Even bunches > "0"—> = Strobe
=
: ) 13 Bit data
— e e—-
Zero offset control =
o 1.8V LVCMOS
Input pulse L E .
i 25 o . 12 Bit £ Baseline rtne:surement
open/25 ns reset. I2‘—b‘1t 80 == 3 Sirobe
0dd bunches Msps ADC "=
CFD output
s
=
(=]
(o]
Gate pulse o 40 MHz clock 80 MHz
PLL 40 MHz
Strobe Delay control — 3

Reset ———— =




Constant Fraction Discriminator (CFD

ADS8I138
G=2.7
> To ADC interators
— Ultrafast PECL
Threshold >—
ADCMPS82 D T """ D T Single
Positive C C
feedback — | | shot 6 ns
through pin to R R
pin capacitanse ¢= \ |_ |_
Positive feedback }“ MPS82 ‘
LMH6629 G=10 g;ﬁ'“lllellllga"“‘o" :l: /éH Hyst control
Slew rate 2V/ns pu ) Crai
36 Ohm negative power rail
100 Ohm Noise ~1.5 mV RMS
I v

I 75 Oh lay li .
Virtual GND +1V Ohm delay line Offset compensation
THS3201 G=5

Slew rate 6V/ns

75 Ohm

Noise from ADC

Limiting amplifier
clock Pl stage

Input limit is - 30mV

Timing Comparator
+ input
- input

Threshhold level

Timing comparator output _MA_/ \/\/\/\/\/\/\

Level comparator output ’ \

[\

CFD output

» Diff. PECL pulse
output

Comparison of threshold triggering (left)

and constant fraction triggering
(en.wikipedia.org/wiki/Constant_fraction_discriminator)




PM board assembly

GBT Readout HDMI Power

Xilinx FPGA TDC: THS 788

Main PM board Mezzanine & shields Assembled PM board
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Control  Network

TCM/PM selection

A0 | A1[A2 A3 | A4 As A6 ||A7|/A8 A9 |colc1 c2|c3|cacs|celc7 c8lco
woc @ @ 0 0 0 0 0O 0O O O Do oo ocooB@O

offon: @D @0 @) @) @) @) @ @ @ ¢ e e e e e e e e e e

™M

PMs mask: 882

A-side
enabled. Links OK and readv. Master link delay error Q)
PLL Iucked. Readiness changed o

8 Phase, ns: @.008) 8 PMs mask: @20

C-side
enabled . Links OK and readv. Master link delay error Q)
Delay range error ) pLL locked [l Readiness changed O

Delay range error Q)

8 Phase, ns:  ©.008)

Switches: @01 @02 @3 @4 @ Extended readout @  C-side delay+25ns Counters update every: swis v

Triggers
= Off/On Mode Random rate Signature A-side level C;)node C-side level Reset Count Rate, Hz
S A&C
Ce:'t‘:al signature | @eepeese|eeeenace (<) 7 o el¥ o el ) LX)
Central signature | oeoppoeeeeesease (& 75 D o A+C o o® ° 8.0
ORA signature | @aneees/eeasnaes (& 7 8 e.0
ORC signature | @eeaeees/oeeanean (&) 7 [} 0.0
———————— Time thresholds ———
i ~ 41
Vertex signature v | aeaaeeaeecarsen (4] 7 of ol@ men: o ol@ [} 8.0
Secondary counters
Count Rate Count Rate bgA & not orA: 2 ece
bgA: ° 9.9  bgA | bgC: ° 9.8 bgC & not orC: [} 2.8
bgC: -] @.8 orA|orC: -] @.9 (bgA & not orA) | (bgC & not orC): a 2.8
bgA & bgC: e 8.8 orA &orC: e @.8 (bgA & not orA) & [bgC & not orC): (2] 8.9
Laser system
Aften. steps: ERROR Q)

Trigger source:
ext. trigger Mask:

O generatar  Freq,Hz  2.334[ 2.389|(F div1 @ |>|eeeeea  Pattern:

3 62 61

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 BUSY O
[

60 55 58 57 56 55 54 53 52 51 50 49 48 47 46 4!

&

Board status

Board tem) B.8°C Board type: |8: 2?22
FPGA temp.:=273.1°C Serial number: -]
1V power: | 8.888 VW MCUFW vers: 220880
1.8V power. 8.888 ¥ FPGA FW vers.. 600060

GBT readout

Lock unlock | Reset GBT

Datagenerator [ Of | Main =
Trigger respond mask: 26006000 | DEBREE20

Bunch pattern: feeaopae peaaeRal
Bunch frequency: 2066 FFFF
Frequency offset: | Reset offset | 808 l:lc]
Trigger generator : Continuous. ™

20200000 DBBBBOD

Continuous value:

Bunch frequency: /8o |eaee

Frequency offset: 208
CTP emulation mode

Continuous Triggered
Send single trigger:
RDH
re€ 1D: BeeeFrFF |(€) Max payload: aped|
@a @ Detector field: 2688|
CRU trigger
@  Bypass mode compare delay: 888| 80F
@ HB response BCID delay: Be0| 820

Data select trigger mask: @8200600| 60000010

Dismiss errors

FEEE

FEER

rreeerer @

System
is restarting o Restart

restarted [JJ] | system ® Auto

Clock source:

(O Force local

Board readout mode: Idle
CRU readout mode: Idle
BCID sync state: Start
Reset CRU orbit: 86006006
orbit sync CRU BC: ellc]
Selector FIFO count: Beee
Raw FIFO count: Beoe

Selector hits dropped
count: B8B@6888

Reset|  first orbit: 80606000
last orbit: eeppeR00

Readout rate: Beee

Rx phase: (-]

Phase aligner CPLL lock .

R wordclk ready .

Rx frameclk ready .

MGT link ready .

T reset done @

Tx FSM reset done .

GBT Rx ready .

Reset GBT Rxerror Q)
€rrors | GBT Rx error latch o
Reset 2 Rx phase error o

39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 1% 18 17 16 15 14 13 12 11 10 09 03 07 06 05 04 03 02 01 OO0

[
B

Jolo|o

41 40

Phase, ns:  @.@88)
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Trigger Logic and Timing

FIT PM
FIT TCM
E — e Timing trigger logic
| \ A side links g inee g
— P :
Channel . 12-bit shift o) i
—_— s registets 2x LVDS link
. aati x12
Data from  |dggregation ,’ we Pipelined
TDCsand | Unitx12 e adder 2 bi
ADen cloc / %10 inputs
- with 16 bit
R H™ output {time) Multiplier
? u H Pipelined adder 2 Aside 16% 14 9 MSBs
bit x12 inputs bits
Logi [ 7]
ogic ] :
& b Adder 4 bil Sugtrh??ﬂl
— :-clIFl inputs T ROM table s
it owltput i 7
. [(Number of LIX7 b.lt to
Number of active s——— channels) 14 bit
channels (4[—,“5} Amplitude data links3® 1 A side
C side links Z —
Pipelined 72
E adder 2 it = IComparator
: . \ x10 inputs =
12-hit shift with 16 bit
. output (time)
e C side Multiplier OR A
320 Mhz Test pattern———={  Logic =TVDC
.I ~'k N "
o - 2x LVDS link [ ORC
» u Amplitude data ]
i —— Adder 4 bir —
n Pipelined adder 2 HL’P inputs 7 ROM table .
S ] it output ! i . . . “omparator
bit x12 inputs (Number of ! X]‘z g!l o Time Limit | - 9hit —~ omparato
» | channels) i . .. .
Amplitude data links2———]  Cside Time Limit 2 - 9bit ——
TIZTINTE |Te | T4 [T2 | TO| NO ga_t?l:lﬁr];ilfgls:ﬁll:i::;m
BG| 11| 19 |17 |15 |13 | T1] NI h
AL2 A10AS [A6 [Ad [A2 | a0 n2| A - charge Not Zero C
AT AL AT [A7 [AS [A3 | Al n3] T - time e
BG - backgrounf flag Mot Zero A
6 ns F175 ns = 181 ns +3.125 *3 ns = 190 ns +3.125 * 6 processing =210 ns +2 =212 ns
’:I'J'"TI'I' in PM, includes 12.5 fi > > > -l
e T igital delay in PM, includes 12.5 ns reserve for . . . TR T - — . -
Amplifier + CFD - “& - OFD + Cable + IFD delay 6 CLK period for processing OFD + buffer delay

time aligning



CERN management plan for FIT future

RU@CERN

¢ Run 3 * LS3 ¢ Run 4 * LS4 +#— Run3$ -
| | Commissionin ‘ TIT TTT -
0 e | AL AT 1R 111
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

' Adaptation of mezzanine boards for FVO and FDD. Noise removal and better FEE dynamics

Mid-term Further adaptation of mezzanine boards for FVO and FDD before nominal luminosity

New electronics.

Long-term (end of Run 4) * Higher resolution

* Better flexibility

* |Increase involvment of AGH
* Introduction of WUT as a new member of ALICE
e Efforts financed by grant from Polish Ministry and CERN



Long term plan for FIT electronics

* Based on the experience gained from FTO, FVO and FDD electronics,
to develop new electronics (< 20 ps time resolution)

* New electronics developed, tested, installed, and comissioned during
long shutdown LS3 (2026-2028)

* New FEE ready for Run4 (2Q’2029)

Run 3 LS3 Run 4 & RunS$ -

o TR I ATV I T " Wﬁ)

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035




Short and medium term plan for FIT electronics

* Short and medium term plan regards current electronic hardware.

* Problem! Full documentation is not avaliable. Non-conventional
approch is necessary,

* but the INR group still works very actively

* Support for current hardware (PMs and TCMs)
* |tis necessary despite INR future in FIT!

* Prepare ourselfs for production and calibration of replacement PM and TCM
boards (in case INR group is not avaliable)

* Design of the new mezzanine analog front end from scratch to
mitigate known problems of FVO and FDD



Near future ALICE-PL activities (July/August)

Ongoing efforts to aquire funds for short and long term activities

e possible CERN money involvement
e grant proposal for Polish Ministry

Setup of AGH & WUT colaboration

e discussions/meetings — in progress

e grant proposal should be prepared soon
e preliminary: AGH -> firmware

e our ambition: AGH -> hardware/firmware



Things for duscussion

New people/groups necessary in ALICE-AGH

e experience in high frequency analog/digital design (Institute of Electronics)
e experience in HEP electronics (Faculty of Physics and Applied Science AGH)

|dentify experts and areas where we can/want to help

e short, mid, and long term tasks

Introduction of new AGH experts to ALICE and FIT management

e Power-point presentation of the new AGH experts has to be prepared (next week)
e Participation in planned grant-related discussions

Quick jump of the new people into the project

e visit of the new people in FIT laboratory in CERN (August/September)



