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ADA is 
gone!

Thank you Ildefonso!



AD Upgrade news

• Proposal presented in plenary during the 
ALICE week by JPR

• Well received by the ALICE Collaboration
– Technical Coordination still asking to merge FDD 

with V0+ – We will do things in common as much 
as possible, how ever, the two detectors are 
sufficiently different that they require separate 
DCS, FEE firmware, data format, etc.

– Luciano Musa pointed out that the pseudorapidity 
coverage of the upgrade ITS was wrong

JPR/Dec.19.2018 4



Correction

• This table was wrong for the upgraded ITS
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Detector Pseudorapidity_min Pseudorapidity_max

ADC -6.96 -4.92

ADA +4.78 +6.30

T0A+ +3.8 +5.4

V0A+ +2.2 +5.1

T0C+ -3.3 -2.2

MFT -3.6 -2.45

New ITS (two 
inner layers)

-2.3 (was -1.75) +2.3 (was +1.75)



ITS acceptance
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Corrected figure

• Using ± 2.3 for the pseudorapidity coverage, to be consistent with what we use for 
the SPD

JPR/Dec.19.2018 7Updated in proposal



Organizational matters
• ADA dismounted by Ildefonso

• First meeting in 2019: Wednesday, January 9

• Priority work:

– Validate PMT design and behaviour in magnetic field

• Check that we have enough light and fix the simulation to reproduce the AD 
dada and then predict FDD performance. Do we need a larger diameter PMT?

• Prepare proper packaging for new PMT (parts were missing for the test of FDD 
prototype with new PMT!!!) – we need a prototype of each part in the 
drawing, to make a test assembly (Culiacan )
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Something wrong here!
PMT in the air??



PMT choice

• Is the PMT diameter optimum?
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R5946 – H6153-70 R12844 R4998-H6533 

Effect of curved photocathode?



Photocathode uniformity
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AA0002 test2

Type No. : R4998 Spot Diameter : 1 mm

Serial No. : sample Note : -

Supply Voltage : -2250 V Test Date : 2018/12/13

Wavelength : 400 nm Tested By : k.hirano

UNIFORMITY

0

10

20

30

40

50

60

70

80

90

100

110

-15 -10 -5 0 5 10 15

R
e
la

ti
v
e
 O

u
tp

u
t 
(%

)

Position (mm)

X-Axis
Cathode Anode

LEFT RIGHT

BOTTOM

LEFT RIGHT

TOP

< TOP VIEW >

Dy1

Dy2

0

10

20

30

40

50

60

70

80

90

100

110

-15 -10 -5 0 5 10 15

R
e

la
ti
v
e

 O
u
tp

u
t 
(%

)

Position (mm)

Y-Axis
Cathode Anode

BOTTOM TOP

Implement in the simulation
(Culiacan)

16.5 mm 16.5 mm



FDD prototype status

• The FDD prototype was prepared by Ildefonso (BC420 scintillator, new WLS (NOL 38))
– The LED is installed but not connected

– The fiber bundle were recovered from the AD! (no information about clear fiber ageing, and dimensions 
of fiber*). For clear comparison with the AD we need to make a new fiber bundle with unused fibers 
(where are they?), of same length as the AD prototypes.

– The prototype was equipped initially with an AD PMT stolen from the AD top??

– Wrong polarity applied to PMTs explaining why no signals!!

– JPR installed another AD PMT on AD top, but it does not work very well, it has to be replaced!!

– JPR installed the new (R4998 PMT) on FDD module, and we are plateauing the FDD
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* For AD top the fiber length is 2.833 ns, or 57 cm (201202991.9 m/s) ?  

201202991.9

Small Bottom

Small Top

FDD

AD Top

AD Bottom

Does not work well
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Reinstalling the test system

• Big effort with Christoph to get the system to work (There was NOTHING in any 
logbook on how to do this!!
– New HV power supply found by Ildefonso (where is the one we had in the test system?)

– New pulser had to be set up properly (40.078 MHz and 1 Volt amplitude peak to peak, with square 
wave)

– The DCS lap top seemed to be dead. It was the screen, so we had to get an external display, and also 
the DCS software had disappeared, and had to be restored from old backup!! Again, no records of 
parameters to setup CIU, CCIU, etc. 
Can we buy a proper lap top, this one we have is 
more than 10 years old! Also it had wrong keyboard
setting, making it impossible to type character “#”

– CIU crate had heating problems, solved with extra 
fan at the top

– JPR cleaned up the 595 room, which was a mess!
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CONCLUSION

• We now have a working system to study properties of the FDD

• We plan to run it with cosmics during the Christmas period
– Plateauing FDD to get it under optimal conditions

– Studying properties with one MIP particles

• Next checks to validate BC420, NOL 38, PMT R4998
– Timing comparisons to be made in January in collaboration with Christian Joram, using a precise LED

– We need to have the full system to mount and dismount the new PMT. Can Culiacan do this 
urgently ? Check the tolerance for the cylindrical holder diameter, it should not be too lose or too 
tight

– Magnetic shielding to be designed and built by JPR and tested using the test system in a magnetic 
field in building 21

– Christian Joram to measure the properties of the two BC420 modules (A type) received from Russia 
(attenuation length, and emmission spectrum) – They also have to be polished

JPR/Dec.19.2018 20



New modules from Russia

• With these modules we can make new 
prototypes with new WLS 
(5 times and 10 times less dopant)

• So we will have a full comparison 
to validate WLS

JPR/Dec.19.2018 21
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Organizational Matters

• Status of proposal:
– Sent out to the Collaboration
– Federico Antinori scheduled a presentation at the ALICE Week on 

Tuesday 11 December at 11:30, for 45’ + discussion.
– We plan to make a final update on Friday December 7, after we get 

comments from
• Guillermo Contreras Nuno (Czech Technical University, Prague)
• Alberto Gago Medina (Pontificia Universidad Catolica del Peru, Lima)
• Gerardo Herrera Corral (Cinvestav, Mexico City)
• Alexeii Kurepin (INR, Moscow)
• Christoph Mayer (Polish Academy of Sciences, Krakow)
• Ildefonso León-Monzón (Universidad Autonoma de Sinaloa, Culiacan)

• If someone else wants to read it, just send me a request. The 
document is not public until it bis released as final.

• Most likely a presentation at the LHCC will be required, if the ALICE 
Collaboration approves the request

JPR/Dec.19.2018 23



Organizational Matters

• We will combine dismounting of the ADA with 
the test of the FDD module:

– We need a list of all material 
needed to prepare the prototype
module…

• Good news, Christoph will be 
present at CERN, so he can help 
wioth the test 
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List of materials 

scintillator 

WLS Bars 

fishing line 

Glue 

Mylar 

silicon 

aluminum cover(with one dark face) 

Kapton tape 

LED 

Scalpel knife 

Gloves without dust 

List sent by Ildefonso



Updated list by JPR & Ildefonso
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List of materials 

scintillator  (BC 420)

WLS Bars  (NOL 38)

fishing line (diameter?) 0.4 mm

Glue  (EJ500)

Glue for fishing line (specification?) 37.25.30.152.3 - RESINE EPOX.ARALDIT 2011 2X140ml

Mylar 

Silicon (what is this?) This was used to fix an small rectangular piece of mylar at the end of the WLS bar, the silicon will fix this reflector.

aluminum cover (with one dark face) What is this? Is it the aluminum foil for wrapping the module? What was the thickness?

This material has two faces: One Black and another aluminized. AD shows only the Aluminized face, the black face is inside, in contact with 

Mylar.

Kapton tape: One tape is enough.  04.94.70.100.3 - SELF-ADHESIVE TAPES FOR ELECTRONICS – KAPTON (Name at CERN store)

LED (please find out if there are better LEDs we can use? The peak light in BC420 is at 390 nm) 

Already ordered, the model selected is UV3TZ-395-30, follow the next link : https://www.mouser.mx/datasheet/2/50/UV3TZ-XXX-XX-881014.pdf

Scalpel knife 

Gloves without dust 

Black Tivek

Teflon tape

Dielectric tape

Connectors between WLS and Fiber bundles (Do we have some left over from the AD? If not can you machine them in Mexico?)
We have two of these connectors in Mexico city, I will look for this next monday.



Pad and WLS-bar preparation

• Wrapping  will be in the scintillators workshop 

• The use of gloves is mandatory

• Clean  WLS bars and scintillator, with water and soft soap to 
remove grease.

• Air flow  to remove any dust.

• AVOID the use of alcohol in acrylic pieces. One piece of acrylic 
was cracked when alcohol was applied.  
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WLS bars 

• Once the WLS bars are cleaned, place fishing line  and fix it 
with a small drop of glue.

It may take 24 hours to dry.

Not optical glue     rather          Fast irondyJPR/Dec.19.2018 27



Scintillator Pad and WLS bar

• Glue WLS bars with the Pad with a small drop of glue.

• Glue the LED 

• It may take 24 hours to dry
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Module wrapping

• The scintillator should be wrapped first with aluminized Mylar, 
- from the scintillators workshop -.

• The special Mylar supplied by Jean-Pierre was placed on top 
and bottom of the WLS bars.

improve
The 

wrapping 

in the 

circular 

face 

is difficultJPR/Dec.19.2018 29



Black cover

• Wrapping with a black cover. 

Optical connector.
The alignment of the bar and
special Mylar is forced.

Special Mylar needs to be
In contact with wls bars.

JPR/Dec.19.2018 30



Connector for the WLS bars

Teflon

connectors  production, each one with 96 clear fibre

The Teflon mould use to accommodate the fibres. Fill with optical 
cement (EJ-500) from Eljen, the space between fibres.

- 24 hours to  dry   -JPR/Dec.19.2018 31



Fibers wrapping  reflection

Teflon

Teflon wrapping of the fibers
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Fibers wrapping   black

Black tape 

Teflon wrapping of the fibers
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Previous to connector for the PMT 

Put the PMT cover  first, before doing the 

optical connector

IMPORTANT    !!!!!!
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Connector for the PMT 

Put 96 fibres  into the center of the acrylic connector

Fill with optical cement  the space between fibres and 
connector

- 24 hours dry -
JPR/Dec.19.2018 35



Connectors after machined
WLS bar connector PMT connector
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Absorption length in WLS

• For EJ-280! It is based on a measurement from Joram et al. 

• Ildefonso to check the sensitivity of results to the variation of the fits (should be 
available today)
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Absorption length in WLS

JPR/Dec.19.2018

Used by Ildefonso

Recommended by 
Christoph & JPR

38



Absorption length in WLS
• For NOL 38 we still need some check that the data are correct as they are 

significantly different from EJ 280

• Joram’s group is measuring it, using the WLS prototypes. Results by the end of this 
week.

• In order to cross check their measurements they will also re-measure the 
absorption length in the EJ 280

JPR/Dec.19.2018 39

Other issues concerning NOL 38: 
– reduce the dopant concentration as 
the absorption length seem to be 10 
times smaller than for EJ 280, which 
is not 
– check explicitly the effect of 
reabsorption in the overlap region



Absorption length in WLS

• I asked Ildefonso to send me the numerical values for this, but he did not send it!!

• All I have is the old wrong one.

• The issue of overlap is crucial, so we must make sure the right data are used.

• We want to reproduce the method that Ildefonso says he used!

JPR/Dec.19.2018 40



Absorption length in WLS

• We understood that since there is no measurement for NOL 38, ildefonso inverted 
the previous absorption curve and normalized it at 420 nm at the same value as 
for EJ 280

• We requested, as a check of procedure to check if it worked on EJ 280 – Still no 
news on this! So I asked Christoph to do it.
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NOL 38 Christoph

Ildefsonso

Joram



Ildefonso’s results

JPR/Dec.19.2018

• There must be a problem in the simulation or in the measurement:
– AD, in test system  what length of fiber bundle assumed?

– JPR digitization: is it the one we recommended, because it is a better fit of Joram’s data?

– Ildefonso digitization: which one?

– What assumptions are used or BC404?

– Difference between PMTs not significant

We need to see a comparison of all the results using each of the curves of figure (p18)  so 
that we can better understand how the system behaves 42



Properties of scintillators

• According Ildefonso: The attenuation length in the scintillator, averaged over the 
scintillation light spectrum, is 140 cm both for BC-404 and BC-420.

• Is it consistent with Table 6?

• How does Ildefsonso calculate the attenuation length in the scintillator, averaged 
over the scintillation light spectrum? 

• Why is it different from what St Gobain calls “Bulk light attenuation”? 

JPR/Dec.19.2018 43

Reference Light output 
with respect to 
anthracene (%)

Wavelength at 
maximum 
emission (nm)

Decay 
constant 
(ns)

Bulk light 
attenuation 
length (cm)

Refractive 
index

H/C 
ratio

Density 
(g/cm3)

BC-404 68 408 1.8 160 1.58 1.107 1.023

BC-420 64 391 1.5 110 1.58 1.102 1.023



Number of photoelectrons

• Latest plots from Ildefonso – What has changed?

JPR/Dec.19.2018 44

AD? FDD
?

The average numbers are 69 
for AD and 60 for FDD?
But in the proposal we have 
different  numbers!!! 



Proposal plots on photoelectrons
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Ildefonso this morning: “I checked the numbers and look OK. The number of 
photoelectrons expected for C side must be lower compared to the setup in 
595. And this is the case.”
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New version of figure 20
Why so pale??



Check of simulation

• We have some data provided by Ildefonso, which can be used to calculate the 
absorption length of the light as a function of wave length for EJ-280
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Digitization of figure by Ildefonso

• After some data clean up by hand …

• Problem: data are not given at the sames values of wave length ...
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New digitization by JPR

• From 300 to 600 nm in steps of 0.5 nm
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Nos we have 
data at the same 
x value



Check: data at 0.7 mm

• Always important to check !
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Check: data at 1.1 mm

• Always important to check !
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Check: data at 1.5 mm

• Always important to check !
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Check: details at 1.5 mm

• Always important to check !
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Principle
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• Fit an exponential with the three data points at each wave length:
– Two parameter fit: 𝑦 = 𝑎𝑒−𝜆𝑥



Results
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• Do it for all wave length using MINUIT (CERNLIB) –
– Strange structure 



Results
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• Do it for all wave length using MINUIT (CERNLIB) –
– Adjusting errors (constant) cleaning up data 

Att = 0.05 mm!!

WL a 𝜆



Results

• The number does not check with expectations!
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Results
• Ildefonso made a new digitization

– Results are not different in the range 400 to 460 nm!!
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Results

• Wave length
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Measured by Lukas (32 cm!)

Used by Ildefonso



Attenuation length (WLS bar ALICE AD)

PMT

WLS bar

Set-up side view

Pulsed LED (375 nm)

Λ = 32 cm

Measure every 2 cm

This end was covered 
with black rubber.

PMT window above and 
below the bar is covered 
with black tape. 

Not included in the fit 
(contribution from 
direct light)
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N.B. The LED intensity was 
adjusted such that the PMT 
detects about 40 photons.

The rather short AL 
may be also due to 
suboptimal surface 
quality.

L. Gruber



Comparison of input data
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• Ildefonso made a new digitization
– Indeed the two sets of input data are different in the region of interest!



Fit at 420 nm
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• Fit by hand:  1/lambda = 0.45 mm 

• Ildefonso uses 0.35 mm OK! The value is rather close. What about the other wave 
lengths? Agreement is better if we change the definition of absorption length:

• Lambda.L = ln2 => L = 0.31 which is closer to the Ildefonso value



WLS

• C. Joram asked for a quote from the company on the production of WLS – 20 long 
bars, 11 Short A, and 11 short C – BC-499-90 very fast blue to green shifter – about 
the same price as for the AD

JPR/Dec.19.2018 63



BC420

• C. Joram asked for a quote from the company on BC420 for 
prototype – the machining is expensive. We asked for a quote for 
raw scintillator piece, which we will machine at CERN.
– BC-420, 220 X 190X 25 mm DM
– In inches: BC-420, 8.67" X 7.49" X 0.99"
– Faces as-cast, Edges Diamond Milled, as per Saint-Gobain standard 

tolerances
– Typical lead time : 8-10 weeks
– Unit price, for 1pce : $702
– Unit price, for 2-4pces : $591 each

• Saint Gobain would make us the fully machined scintillator for 
917 $.

• Machining at CERN not possible. No answer from Risto Orava
• Still expecting information from Nikolay on the possibility that the 

scintillator be provided by Russia !!!

JPR/Dec.19.2018 64



Dimensions of scintillator for FDD 
prototype

• It has to match the WLS we already received
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We have two WLS of each size, 
so we could make two modules



Wave length shifters for the FDD

• Execution drawings for NOL 38 bars are ready

• We asked the company for an offer for 20 long bars, 11 Short A, and 11 short C
(9 modules of each type + 2 spare bars of each type)
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Test System and procedures

• The test system must be operational with a cosmic trigger? (Abraham)
• We need to define a careful procedure in order to guarantee the reliability of 

the results – light yield is the most important:
– Basic measurements with present module recording all parameters (in particular 

PMT gain taking care of ageing effects, so PMT HV not enough. Use second 
module for relative calibrate)

– Compare timing and time and charge resolutions
– Anything else?

• We need someone to take care of the preparation of the new module – does 
not make sense to equip the present scintillator with new WLS, as WLS does 
not match scintillator:
– Make a list of material needed – most urgent is to order one piece of BC420 

scintillator – C. Joram could lend us a technician when al the material is ready.
– Rather urgent as this is a key in the construction of the FDD
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This is straight forward but requires extreme care – we need someone 
who takes the responsibility for module construction and test



Test at CERN

• Is Ildefonso finally coming to CERN next week?

• What can be tested without the scintillator?

– Compare properties of present PMT with the 
prototype we have here

– Do a comparative ageing test 
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