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CASTOR calorineter at -6.6 <n < -5.2
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Cer enkov cal ori neter
Wi th tungsten-quartz plates
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Located at 14.4m fromthe /
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Light Guides
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Covering -6.6 < @n < -5.2
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Longi t udi nal segnent ati on:
el ectromagneti c(x2) and
hadroni c(x12) ”nodul es”
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@ segnent ati on:
16 "sectors”

Read-out: 224 channels wth
fine-mesh PMI ( Hamanat su R5505)
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CASTOR shi el di ng:
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Top view final assenbly:




Magnetic field influence:

| n

t he gap region:

absol ute value is less than 0.2T, but the angle is varying...

M ni mum Bi as data 2010 (pp collisions):
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Signal (3.8T)/ Si gnal (0T)
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CASTOR intercali bration wth hal o nuons:

non-col I i di ng beans

v~ self-triggering during circulating,

AN

offline selection:

<

trigger on an isolated penetrating particle

v isolated sector with at least N-3 nodules with signal, N=f(¢) due to dead regions

+ to avoid bias: For each nodule in the sector: at least N-3 wthout this nodul e

AN

<

Muon spectrum (exanpl e):
v~ Low nunber of photoel ectrons (1-4)
v~ Average signal with nean of spectra
+~ Mean from Poi sson-based fit
(si npl e approxi mation) as

Poi sson®Gauss (no tails)

« Fit and spectrum nean val ues are
conparable => no long tails

v~ => nmuon showering is negligible

Total statistics (2010, sept-nov):

2. 3k-0. 7k per sector (¢-dependent)
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CMS preliminary MeanT 1286+ 0

Sigma 353+ 0

Gain 14.02+ 1.002

Lambda 1.182+ 0.07476

Sigma2  10.77+0.7153

Norm 1+ 0

« PMT spectrum

—— poisson-based fit

{‘ { {' pedestal +2¢
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| ntercali bration coefficents from hal o nuon runs:

M ni mum Bi as data corrected with

mean from nmuon spectra fit (25ns integration = “1TS")
mean from nuon spectra (25ns integration = “1TS")
mean from nuon spectra (50ns integration = “2TS") s final choice
conpared to MC
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“SPLASH’ run as a cross-check for hal o muon results:

+ Beam 1l steered into collimtor ~150 neters from CMS

~ | arge anmpount of nuons per one event

« @ dependent => only |ongitudinal “intercalibration”
v« smal |l contribution fromhadrons is possible

(larger signals in first CASTOR nodul es)

« Still useful as qualitative cross-check for hal o nuon:
Conpari son of nornalized nean signals -
spl ash vs hal o nuon (sectorw se).

The hal o muon data are corrected for PMI gain difference in
respect to the splash run.

» Rough estinmate of systematics for hal o-muon nean signal val ues



Rough estimate of the systematic errors |splash-HaloMuon|/HaloMuon

CMS preliminary

|Splash -HaloMuon| / HaloMuon

14F
1.2F

0.8F
06F
0.4F
0.2k

1.4F
1.2F

oaf

0.6
0.4
0.2

14F
1.2F

0.8F
06E
0.4F

0.2

1.4;
1.2F

0.8F
0.8F
04f

0.2

- sec 1

E . LT
234567 8 31011121314

- sec 5

.

E‘".. 'I.
756

773 T B 901127374

- SecC

14F

- sec 2

1.2

1
0.8
0.6
0.4
0.2

0

1.4
1.2

1
0.8
0.6
0.4
0.2

0

1.4F
1.2F

1
0.8
0.6
0.4
0.z

e

«

1= 1 1 1 1 II.
2345678 91011121374

12 3

sec 6

4 a .
hPY X W A

5 6 TIF 8 911}11121314

H -

sec 10

- ]
- _" ‘E

S0 1T T2 1314

4 =l
4

1011121314

1.4F
1.2F

0.8
0.6
0.4
0.2

1.4F
1.2F

0.8
0.6
0.4

0.2F

1.4F
1.2

0.8
0.6
0.4
0.z

1.4
1.2

0.BE

0.6

04

0.2

- sec 3

L ] ".'E

23456?

B 01011121314

- sec 7

oo 14

4 ml

70711273 14
T

.
* e

R RFRRE

14F
1.2F

0.8
0.6
0.4
0.2

1.4
1.2

0.8
06
0.4
0.2

—r 1 1 1 T 1t 1 1 T T T3
sec 4 E
E a W 3
e - . 'i
C P W 1 L 11 1 11 1
23456?3911}*‘#21314

B 8077721374

I.I
1071127314

Z [module#]

ral-
Lol
A
enl
(=]
i
ol
W



| ntercal | brati

M ni mrum Bi as dat a
X
nuon

| ntercal i bration
(in respect to

a fixed channel)

« Data taken with

mion

PMI gai n

~ Data taken wth
“physi cs” PMI gain
Wi th gain correction

v~ Monte Carlo

(1 deal

CASTOR al I'i gnnent)

on wth nuons for
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| ntercali bration wiwth nmuons
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DI screpancy to MC
? not perfectly aligned CASTOR ? +Z, IP

CASTOR

| nfl uence of CASTOR position on M nBi as dat a:
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Performance at Heavy lon collisions (M ninum Bi as):
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CONCLUSI ON

v~ CASTOR calorinmeter has been designed, studied in beam
tests, installed, commssioned and fully integrated into

CMS in a record tine. Detector took good quality pp-data
at centre-of-nass energies 900, 2360 and 7000 GeV, heavy-

lon data at 2.76 TeV per nucl eon pair.

~Due to the Ilocation in the very forward region and
nonuni form nagnetic field, CASTOR cal i bration | S

chal | engi ng.

v« Intercalibration wwth halo nuons is the first step towards
a full calibration of CASTOR

v~ CASTOR response to hal o nuons al so provi des val uabl e i nput
to understanding of the calorineter performance.

« Further calibration studies are ongoi ng.

14
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CASTOR constructi on
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spl ash 2011 vs nuons corrected for gain

(sectorwi se, nornmalized to wei ghted nean of rear nodules (10-14)):

CASTOR response to
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CMS preliminary o halo muons (gain corrected)
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| ntercali bration wvmth nuon dat a:
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