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Data Taking _ _ _
& ShiftList Actions to be taken during the data taking are

defined in the so-called

SHIFTLIST

TYPICALACTIONS TO BE
TAKEN DURING THE DATA
TAKING

Once per day
Working point (HV/1) Once per day
ENVIRONMENTAL

| FARAM ETERS
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Data Taking

& ShiftList GAS
SYSTEM WHY SHOULD WE USE A GAS?
Anode +
%
v +
Cathode —

The electric field E
accelerate electrons (and ions),
increasing their kinetic energy

gExd=qV

Which is the energy aquired by
electron under 1 kV?
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2 GAS
SYSTEM
Electric__
lonized gas + HV = field
Amplifier!
key
{7 lonisation event

lonising electron path

Liberated electron path

we have

N

If each electron scattering k
secondary electrons are ionized,

Electrons after n scatterings

-

+

0

DC Voltage
Source

W
\1\1/

II-' '] - ¥ = ® -
O— Original ionisation event

Cathode

Mot to scale

avalanche?

How many scatterings we need if
k=2 to get amplification = 10°?

Which is the total charge per
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& ShiftList 2 GAS
SYSTEM

Pick-up electrode A
Mylar _
Carbon layer _ o
T Cathode -10 kV

glass

glass —

Se = |

glass — |

glass — |

glass —|

B e

glass —

‘_._'_..-"
Carbon layer -
P

Mylar

Anode +10 KV

Pick-up electrode

SF6 is acting as an avalanche moderator, thus shutting the avalanche
developing throught the gas. This increases the time resolution, decreasing
the time and size of the avalanche.
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GAS INDICATORI INDICATORI

SYSTEM DI PRESSIONE DI FLUSSO

The gas mixer provides when at
100% SFe

= 6 I/h of freon R134a
-+ 0.12 I/h of I'SF6 FREON

The mix provides

= the avalanche to be started

= and the quenching of the
avalanche for better time and
spatial resolution

The example shows:

@ Input pressure at the mixer in PSI (14.7 PSI = 1 atm) Reasonable
@ Gas mixture flux in percentage with respect to the maxima at 100% fluxes are

SF6 :50.2% - 0.12 I/h = 0.06024 I/h  --> 1.97%




Data Taking

s Bottle pressure check.

& ShiftList

GAS
SYSTEM

Bottle are equipped by a pressure
reducer.

Slowly turning the valves the input
pressure to the mixer can be adjusted.

The bottles is exhausted when

= SF6:. Internal pressure falls (it takes
several years)

- FREON: net weight of the bottle
allows to forecast the available
working days (a bottle lasts around 3-4
months at 30%)

Try to develop a formula (e.g. in excel
sheet) which gives you the forecast

Hints: use a scale, estimate net weight
of gas, daily estimate the gas amount
used per day....

Riduttori di
pressione

Manometri
=» pressione
in bombola

Manometri

A\ pressione
ridotta, verso
il miscelatore

SFg

Freon 134a
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Your Town, USA
—r{ )-T\ Live Weather
Live Weather

121214 10:32am

TEMP WINDS CURRENT
110- _ Humidity: 66%
E High wae N e Dew Point 0.8° Sunset 5.57pm
HE [ ’ Wind Chill: 62= Moonrise: 10:52pm
50- Low -W . E- Barometer ( 989.00hPa Moonset 10:28am

25: 43 _— Rate: "W&Z50Pale”" Moon Day: 20

ué ; RE:E_ ' Rain Today. 0.00mm

: 1.02%hr
-20-= 0 Hourly. 0.00mm
7o mps
6. N (0° Monthly  0.00mm
{ } Total: 1524mm
Gust Omps

ALMANAC

Sunrise: 5:50am

Out Temp Humidity
Cument Daity High Daily Low Cument Daily High Daity Low
10:32am 12 HSam ?.E?ram 10:32am E?arn 12-00am

(N N N N . .
670 710 430 6600 69.00 62.00

] [ I
0 10 20 30 40 50 60 70 80 90100 O 10 20 30 40 50 &0 70 &0 90 100

Dew Poirt Owt Heat b

Cument Daily High Dty Low Current Diaily High Digity Low
10:32am 10:32am 7. 37am 10:32am 12:0Gam 7-37am

I D BN [ R .
0.80 0.80 -1.08 808 823 581

[ e LI = |
0 10 20 30 40 50 60 70 &0 90 100 O 10 20 30 40 350 60 70 80 90 100

10,1859 -

10,32.41

The atmospheric pressure can be a problem
for MRPCs, beeing too high or in case of
mixer mulfunction can let the air get into the
chambers (very rare cases anyhow)

Wind Chil

Yy

o mm '
i 6000 -

- 30 7000 -
_zum . Bnm_
- 1005 50.00
’i,r 000 10000 -

T VY

High 7.0 Low 4.30

'\

Out Temp Rate

1.02

Wind Run

0.00

Rain Rate

0.00

Density Altitude

-46.16

Cloud Base

808.94




Data Taking

& ShiftList The atmospheric pressure can be
a problem for MRPCs, beeing too
PRESSURE high or in case of mixer

mulfunction can let the air get
Into the chambers (very rare
cases anyhow)

|
From j L

CHAMBER
OUTPUT A bubbler can be useful for two
-y > reasons:
. 1. allows to check the gas flow
A 2. provide a safety pressure
‘ gradient among the chamber
Ap and the external environment
(0.9 mbar/cm in case of paraffin
oil)
— >




Data Taking

Temperature can be also a problem for
avalanches development

& ShiftList
TEMPERATURE
. x10°
=
L T
Q 600
@ -
O L
0_ L
X 500
= .
400:
300+
200+
i :
100} = :
_| | ® | q.ﬂ | ’.. I;::!-F-.:lha‘é.l. |.| | L1 [
0 5 10 15 20 25 30

T(°C)

F O
. ‘“P“‘:‘"'

S/B

102

10

o 5 10 15 20 25 30
T(°C)




Data Taking

& ShiftList Temperature is a measurement of the
kinetic energy of the gas molecules.
TEMPERATURE Thus high themperature means
electrons are easier to be ionized
o 9 9
¥ f L
9 iy - e 3 «
L U > % 3> N
SRR B0 o/
9 J J J\
§ 9 \° AN
" J" 4 R/, N
-0 X R 9

Longer arrows mean higher average speed.

Copyright & Addison Wesley

- 1 2
2 kT= smV

Thus let’s try to guess the average speed of Hydrogen atom at:

300 K (env.), 15 MK (sun core), 10*" K (LHC)

- the 3" will give you an incredible result (wrong...) Why?
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TEMPERATURE

8.0k

6.0k

4.0k

rate/( Hz/cm?)

2.0k

exponential fit of rate

Thus the temperature of the MRPCs is
fundamental to keep the noise within

acceptable limits

. 1800
1600
1400
1200
1000
800
600
400
200

—m — freon 96%, SF, 1%, iso-butane 3%

rate=3.96exp(77/10.14)—123.16

dark current/nA

25 30 35 40

temperature/ C

—m— freon 96%, SF, 1%, iso-butane 3%
exponential fit of dark current

dark current=6.87exp(7/9.88)—32.33

25 30 35 40 45 50 55

temperature/ C
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STRIPS & MULTIPLICITIES

TOP Hit Multiplicity Left Side

700

600

500

400

300

Entrles
Mean 1.295
RMS 7788

OP Hit Multiplicity Right Side

3
%10

TOP Hit Multiplicity Left Side

At high temperatures the
multiplicity increases
(number of avalanches per
event)

200

100

Z e T T T T e T T T T m e T

o

'''''''''''

JOP Hit Multiplicity Right Sidg

Entries
Mean 3.358
RMS 2.657

oY



DQM

RUN DQM

You can check them on run DQM

FRAS-02-2014-11-22-00017

10¢

10°

EE

3 1 1 I:I I 1 1 I 1 1 1 I I 1 1 I 1 I 1 I 1 1 I I 1 1 1 I 1 1 1 I E
m i ’ ’ ’ HitMultTotal -
B i s s s ' "Entries = 45515
s | e Mean - 3.261 - —]
= | = = =  RMS = 1103 3
B i ~ Underflow 0 J
E § - Overflow 0 >
i 1 1 1 1 i 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 i 1 1 1 1 i

0 5 15 20 2 30 35

it multiplicity Total

Extreme Energy Events
La Scienza nelle Scuole

Eventi
“rumorosi”




DQM

http://eee.centrofermi.it/dgm/

RUN DQM

Also x2 distribution of tracks can be effected

Entries/bin

FRAS-02-2014-11-22-00017

104

=
Q
W

=
-
[

10

=

\

E E Extreme Energy Events
La Scienza nelle Scuole

Good tracks

xZ

._‘- LI I rrri I | L L I | L L I | L L L I | L L I | I I | L L I | L L L
=ML C HiSE]'u'a'r'é """" 5
= Entries 45305 S
— Mean 2,735 o
B | | | g ~ RMS 4191
= T Underflow 0
— ; = = - . Overflow - 69 =
E L1 I L1 1 L1 1 I‘]I“I L1 1 i 11 1 1 i L1 1 1 i L1 11 i L1 11 i 11 1 1 i L1 1 IE
0 5 10 15 20 25 30 35 40 45 50

Non tracks:
clusters bad
aligned due to
casual
coincidences




TAKE CARE OF GAS SYSTEM

AND

HAVE A GOOD HUNTING FOR NUMBERS!
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