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Duald Readout Calovimetry e

Pevrformances of hadvonic

calorimeters iy imited by:

- Different response to-tM
and non-tEM shower
componenty

- Fluctuations inw tTM
fractiow (f,,,,): lawrge, nown-
poissoniowv

- hadrow signal now-
lineawity, poor hadronic
energy r tonw, now
GAUSSLOWVY respovise
functio.

A possible solution to-
overcome this imitation iy
to- measure f,,, event-by-
event:

- Separation betweerv
scontilations and
Cherenkov light (created
onldy by EM component of
the hadronic shower)

- In different mediov
(quauty and
scintillating fibres)

- Crystals

See R. Wigmany's talk: Tue; CT session
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Capability of Scintillation/Cherenkov separaltiov inv
crystals has been proved, inv 2006 and 2007 testbeauns
Quantitative measurementy on this separation are showw
here
- Temperature dependency measurementy iy not a technique
to-analyze datow “real life”

- It's v way to-assess Cherenkov light production and
evaluation

CONTENT:

- 2007 test beaumv

- Analysis & Resulty
- Temperatuwre measurementy
- ADC spectrov studies
- Tome structure studies

- Conclusions
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Test Beam 2007: S

isica Nucleare

d
Beauwn profile as seen from beaun chambers

H4 beamv Line SPS (CERN)

The Crystal response to-
different beaums has beenv
tndieds:

50 GeV electrony

100, 200, 300 GeV 1,

50, 70 GeV 1™,

200 GeV p*

Pasbonxy |  _ m&r | Pagiten XY
wies 1

here Theta<0 e,
angle +30--> Right Cerenkov R
angle -30--> Left Cerenkov

Temperature Control,
thermoelectiric systew
(Peltier effect)



Test Beawm 2007: Setup pr 3
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Temperature stability checks

| temperature distribution in run 597 |
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Check temperature stability
within awvv sCaNV
performed at the same nominal
temperature

» Semi-dispersiovw+ 1.5 °C

= No-visible trend
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ature in this scan |

=
INFN
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Check temperature stability
within ov ruvw
= semi-dispersion + 0.5 °C
» no-visible trend

- ing average temperalure
for the run.

scan_temp
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Average temperature
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ADC A 124
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PMT signal (ADC counts)

ADC charge distribution shows
= the pedestal
= the electromagnetic shower
distribution
*  aMIP peak
Pedestol subtraction done
wsing the meowv value from
pedestal eventy

Events per bin
D ==}
S S
T I
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lg.)

Integral MIP peak 1%
Total Integral
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Systematics i ADC signal :

- Beawm content (MIP
contoumination)

- Beawmvposition (cut onw
position chamber)

-  ADC signal parameterigatiov

»  Peak/meown ratio- showys about
5% vawiatiovw

- Studies o presence of long
taily
= Less thouwv 5%0 of eventy
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AdcL pedestal subtraction for scan 8 adcL_ped_sub_scan8

Light yield vs T -
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Anisotropy
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inthe ADC signali; Cherenkov
» Mawinmuunw anisotropy at Cherenkov angle
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Average signal (mV)

Time Structure Analysis

Leading edge: dominated by prompt Cherenkov

20 ——————

i * 9=-30"-30° | . §=-30°-30°
15- & i ~

- % PM Right >
10} sl

'. T=13°C T=45°C

5t p S

-d---—v d ————— \ e

0l : : - ‘ t

O‘ﬁ. --------------------------

'
20+ *
T=13°C
40+ .
0.‘ ‘..
60} ..j «6=30° ¢ 0=30° |
o~ 0 o 0
o 0=-30 6=-30

.80 ........................ 1 L 1 1

10 20 30 40 50 60 10 20 30 40 50

Time (ns)

_ Istituto Nazionale
di Fisica Nucleare

<

0(30)-6(-30)

ONLY
Chevenkov




)
INFN

Cherenkov ﬁ’a«Cﬁ,O‘V\/ vy A VLgl(’/ i

L o= Chevenkov fractiow:

inti al/ofd/uﬁ‘ere/nce/be/twe/m 0 = 30° and
os 90 signals, nor wirt total

2 ‘\ — signal integral (“onti-Cherenkov” angle)
—; ' Evaluated for the two-PMT separately

=45 |

¥ 20 A e
o - ;
b X a .., e " e PMT b)
e S o5l gl il 1l *PMTR
I I %1 ) il | § - 4
5 ) L] .“ A N
S 10f ; ‘
'E" Q N
L) .. - . PP A A "
) \;'; 5 ® I ¢ i l"““ ¥ A
§.Q i E A . A .'.. 4
"JL 3 A ¥ L o | a iy » =
% | ] S — 1“"“' ......................... L = ] v aemeeeees rot JRAANIE R R1E 12 RARIE¥e L .... ............
9=+30.'R'PMT 9 “ I 450( .. “ l 130( ..‘
downstreamv _ i
. s 1 i Il ‘_._44._1_._A_._A_._A_._A_._A_._x_._A_._A_._,_.;
6 =-30: L-PMT 60 40 200 0 20 40 60  -40 20 0 20 40 60
downstireaum Angle of incidence © (degrees)




)
Cherenkov fraction vy Temperature C

St ng e erature
dm@mgf Chevenkov
fraction

» Considering the two-PMT

avrately
c %e\//Palm,t’ Cherenkov

ﬁfact’uowvggjc hevenkov
angle

Contribution of Cherenkov
Light increases aboul av
factor 2
» Evaluated for ADC signal
ing anisotropy
o N%eob foroﬁuww
structuwre as describeds

before
= Good agreement betweerv
the two- methods

N

Istituto Naziona

di Fisica Nuclear:

~ B

W o

~ - o ..

S 20t

= | e

= . \
=2 .

S 15 . il

3 ° A

'.v . ‘

g's' L= AA

§ 10 o A

S B

< A

S .

S S

N ® From anisotropy &
NS L ) 1
= [ A From time structure |
~

B L

I (| PR SO RS SICHE PR R
X 10 15 20 25 30 35 40 45

lemperature (°C)

le
e



Average signal (mV)
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Measwring EM fractionw on the event by event basis
allowsy for improving the hadronic calovimeter
resolution
- Sepawvatiow of Scintitllation and Cherenkov Uight is
a way to-achieve it
- Quawntitutive measurementy of the Chervenkov
fraction cav be obtained
- Using Cherenkov light directionality vy Scintillatiov
usotropy
- Using temperature dependence of the Scintillation
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