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Overview

I
Readout e�ciency tests

I
F unction test of overlap triggers

I
Metrology of ALF A1

I
Removing t w o wrong mapp ed �b ers

I
Mapping test of ALF A1 (OD)

I
Cosmic test of ALF A1

I
Mounting heat conduction pad on co oling plates

I
LHC optics during real b eam - results

I
FPT rack er debug and new features

I
Mechanics - Motherb oa rd b o x p ro duction

I
A ttended meetings
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Determination of the readout e�ciency - The Setup
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Determination of the readout e�ciency - The Setup

PMT with PMF on top

I
LED as light source

I
LED is �ashing coupled to trigger

I
LED has simila r w avelength as �b er light (blue)
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Determination of the readout e�ciency

I
Threshold scan

Why

I
imp o rtant fo r sepa ration of background and signal

I
sp ecially in cosmic tests since Orsa y b oa rds a re used

I
later with the motherb oa rd automatic test p ro cedure

I
with Orsa y b oa rd every measurement has to b e done b y hand

(7-10min)

I
T ests at di�erent HV and gain

T esting p ro cedure

I
Set up HV at HV p o w er supply

I
Calib ration to determine the amount of light

I
Set up threshold and Gain in the soft w a re

I
Measurement

I
change threshold

I
Measurement.....
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Determination of the readout e�ciency

Some theo ry fo r calib ration

I
Our signal is a mixture of a p oison distribution and a Gaussian

I
Amount of photons has p oison distribution

I
the photon itself has Gauss distribution

I
Gauss distribution from data taking (detection with Gauss

distribution)

I
photo electron cha rge sp ectrum is a P oisson distribution

convoluted with a Gauss function
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Determination of the readout e�ciency

Calib ration

I
W e need the same amount of light as w e exp ect from the �b ers

I
F o r the calib ration w e �t the 1 photo electron cha rge sp ectrum

with a P oisson distribution convoluted with a Gauss function

I
this gives us calib ration �les fo r the �t of mo re PE

I
then raise the amount of light until the �tting sho ws us � 4PE
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Determination of the readout e�ciency

Measurement at di�erent HV and gains (T rigger dela y 1000)

I
no real S-curve

I
should have in the middle a plateau and then fall to zero

I
Convention 850G16 means 850V and a gain facto r of 16.
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Determination of the readout e�ciency

Could the trigger dela y pla y a role that w e don't get an S-curve?
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I
It seems that w e should go to 1025 o r 1050

I
A t HV 1050 seems to b e b etter
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Determination of the readout e�ciency

The same again at trigger dela y1025
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HV950+G48 T d1025

I
W e w ould usual exp ect that 950V is higher then 850V. Still an

op en question.

I
One sees plateau
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Check of the overlap triggers ALF A1

I
Because of integration constraints

some �b ers had b een removed from

overlap trigger (light guide �b ers)

I
Some of the �b ers of the overlap

triggers where �led a w a y in Giessen

I
Repaint the place of the �led �b ers

I
It had to mak e sure that w e still get enough light out of the

overlap triggers

I
W e to ok a radioactive source which had only a small hole and

fo cused on certain p oints on the overlap triggers

I
then determined the amount of light w e got from each p oint
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Check of the overlap triggers ALF A1

Calib ration and determination of the amount of light

1PE � 30pV s

A measurement: 1.1nV s � 36PE

I
This time only hand w aving with the scop e

I
W e used 8 p oints fo r each trigger

I
in average � 30PE

I ) T riggers a re OK
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Metrology of ALF A 1 - The Machine
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Metrology of ALF A 1

I
Measurement with a nice to ol which can easily measure the

distances from a reference p oint

I
Measured all the distances in the data sheet at di�erent p oints

I
Question is if ALF A 1 �ts into the RP which is chosen fo r this

detecto r.

I
sp ecial interest on the p oints which a re close to the b eam pip e

I
Overlap, trigger and tracking plates
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Metrology of ALF A 1

Metrology Nominal Size P ot Gap

A 170,005 170,200 170,160 0,155

B 166,986 167,200 168,198 1,212

C 166,955 167,200 168,215 1,260

D 179,227 179,500 179,680 0,453

E 153,151 151,750 154,079 0,928

F 58,508 58,500 58,846 0,338

G 141,666 141,500 141,113 0,553

H 20,502 20,500 19,069 1,433

I 96,517 96,500 95,972 0,545

J 152,341 151,750 153,903 1,562

K 134,499 134,500 135,902 1,403

Metrology Nominal Size P ot Gap

L 179,196 179,500 179,669 0,473

M 141,727 141,500 141,225 0,502

N 151,750 153,765

O 137,499 137,500 138,261 0,762

P 113,007 113,000 112,266 0,741

Q 17,521 17,500 16,640 0,881

T rigger

FT 58,761 58,500 58,846 0,085

IT 96,489 96,500 95,972 0,517

DT 178,763 179,500 179,680 0,917

L T 178,704 179,500 179,669 0,965
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Metrology of ALF A 1

The surface of the detecto rs track er and trigger

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 AT1 AT2

left

middle

right
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169.9
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170
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170.1

170.15

I
still enough space fo r the detecto r in z direction
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The t w o wrong mapp ed trigger �b ers in ALF A 1
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The t w o wrong mapp ed trigger �b ers in ALF A 1

I
t w o �b ers where in the wrong trigger �unch

I ) if one trigger is �red the other one could b e �red as w ell!

I ) Why then t w o triggers? V ery bad!!!

I
W e cut them and painted them white.

I
Not so easy to �nd! If y ou shine light into the �unch y ou have

only light at the end of the �b er due to total re�ection, but

there is the trigger.

I
W e where really lucky to pick out the right �b ers
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Mapping of ALF A 1
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Mapping of ALF A 1

I
Idea shine laser through �unch into �b er and then count which

�b er it is.

I
W o rk ed with a green laser

I
3 � 60 �b ers fo r the overlap

I
Mapping w as done t wice to b e sure

I ) �b re 3 $ 2 (La y er 5) (Channel 17 $ 49) on OD3 a re

di�erent to OD1 and OD2
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Cosmic test of ALF A 1 - Data taking

The detecto r setup
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Cosmic test of ALF A 1 - Data taking
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

Calib ration of the gain p er channel (Step 0)

I
Set up all channels of the PMF (Photo Multiplier F rontend)

with gain 16

I
A djust LED light to less light � 0.1 PE

I
T ak e t w o calib ration data sets (100K T riggers) and �t them.

(15 min p er set)

I
F rom the dataset with the most successful �ts w e determine

the sp eci�c gain fo r each channel ( � 1500 channels one fo r

each �b er)

(Step 1)

I
Load the sp eci�c gain into PMF

I
T ak e t w o datasets and �t them

I
sea rch fo r reason of not successfully �tted plots:

I
Dead channel: can't do anything

I
lo w output channel: set gain to max

I
wrong gain: change gain to right value b y hand
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

After gain change and settings (all simila r)

Gain determination metho d:

250 =x � 16 = GainF acto r

I
Sta rt gain w as 16

I
250 is the mean value w e

w ant fo r the PE p eak
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

wide sp read of the 1PE mean value

only a few p oints a re with a wide

sp read
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

(Step 2)

I
load mo di�ed gain settings

I
T ak e t w o datasets and �t them

I
The datasets of the channels where the �t fails a re replaced b y

the one b y the second dataset

I
F rom the �ts w e get the calib ration values fo r the later

analysis �ts

I
check the RMS of the 1PE p eak: Since all channels a re made

to give app ro x. the same output w e should have the same

RMS.
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

Only dead channel and lo w output

with sp read

have a lo ok on va riation of RMS
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Cosmic test of ALF A 1 - Calib ration of photo electric yield

The calib ration �les

I
each �t p ro duced 4 .dat �les which will b e used as sta rt values

fo r the data analysis of the cosmic test

I
mean and RMS of p edestal p eak, mean and RMS of 1PE

I
to use these �le w e have to rename them and cop y them to a

folder structure

I
rename *.dat ! *.cal
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Cosmic test of ALF A 1 - Analysis
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I
Three w eeks of data

taking

I
Detected w ere cosmic

muons

I
total amount of events:

167398

I
amount of events p er

channel: 2000

I
All of the MAPMT

channel where �tted

I
F rom �ts the �nal plot

w as p ro duced
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Cosmic test of ALF A 1 - Analysis
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I
ALF A1 w o rks �ne, everything is lik e exp ected.

I
Results a re even b etter as in �rst cosmic test
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Cosmic test of ALF A 1 - Analysis

I
high crosstalk

I
comes mainly from the fact that muons have a distribution

which is non p erp endicula r to detecto r plane (and come from

di�erent sides).
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Co oling plate on top of the electronics of the MAPMT

I
Co ol the micro-chip on top of the PMT pins

I
Hold the PMT and it's chips that they a re p ressed against the

�unch with the �b ers

I
On the b ottom of the co oling plate is a heat conduction pad

I
cut the pad in the right size

I
clean the co oling plate with ethanol

I
glue pad on a right p osition
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LHC Optics during real b eam

Info rmations from Rogelio T omas Ga rcia

I �; � , phase .... available

I
Fitting from the measured optic data to a closed o rbit will b e

done my LHC p eople.

I
Their aim is a real MadX mo del fo r each real run and each

optic which is used.

Some mo re

I
BPM a round RPs at the moment not so go o d, but qualit y will

b e imp roved.

I
If w e need mo re details w e have to push them and they'll do it.
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FPT rack er debugging session
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I
FPT rack er has no w collimato r

closing from b oth sides

I
The op ening can b e set b y a

value in meters

I
w e have exact p osition of the collimato r in FPT rack er (from

LHC database)

I
�xed some erro rs which w e found during testing
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FPT rack er debugging session

I
elliptical shap e

I
There a re 4 pa rameters (a,b,c,d)

fo r the ap erture (from LHC data

base)

I
a=0.03, b=0.04, c=0.04,

d=0.04

I
Do these pa rameters b elong to MadX RectEllipse ap erture?

I
It seems that "d" can change.

I
Still w aiting fo r data of MadX with closed collimato r to

compa re with FPT rack er!

I
What ab out the ap erture of TCLP Collimato r?
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Mechanics - Motherb oa rd b o x fo r ALF A

I
Place of the motherb oa rd

I
Will b e installed in the tunnel

I
Has to b e op en on one side to handle

the out coming cables
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Mechanics - Motherb oa rd b o x fo r ALF A
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Mechanics - Motherb oa rd b o x fo r ALF A
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Mechanics - Motherb oa rd b o x fo r ALF A

I
10 Bo xes

I � 960 rivets (Nieten)

Daniel P elik an Ha rdw a re w o rk at CERN 39



A ttended meetings

I
ALF A Meetings

I
Some at the A TLAS w eek

I
W o rkshop: Monte Ca rlo Simulation versus Data Compa rison

I
SM W,Z signatures

I
Jet physics meeting

P ersonal Meeting

I
Meetings with P eter Sherw o o d (FPT rack er)

I
Meeting with Rogelio T omas Ga rcia (Where to get

info rmations ab out the optics during a real run?)

I
Meeting with Matthias Schott (convener W/Z)

I
Meeting with Massimiliano Bellomo (W/Z)
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Conclusion

I
6 w eeks of interesting w o rks

I
got to kno w ALF A from the ha rdw a re side

I
lea rning b y doing

I
p ossibilit y to discuss imp o rtant issus fo r

ALF A_BeamT ransp o rt with p eople in p erson

I
I lea rned a lot of things ab out ALF A and A TLAS in general

I
got to kno w a lot of imp o rtant p eople fo r the future

Thx
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