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NAG62: measurement of K+ - 1t* vwn

e Very clean theoretical prediction, sensitive to V4, ve

sensitive to new physics (if measured at level of 10%:
~100 events)

e BR(K'-=m*wW)=(8.0+1.1) x 10 SM @ NLO
e E787/949: BR(K*->1t* W) = 1. 470 89><1O 10 (3 events)
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The RICH o)
* Main background +

K'—p'v (BR ~63%) ¢
+ Rejection ~10%2 >/
- Kinematics ~10°

- Vetoes ~10°
- PID~510°=>F
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. nm:  Prototype 96 (Fall 2007) INFN

- Time resoltution
— Hits multiplicity

 Features:

- Mirror: ®=50cm, thickness=2.5cm,
f=17.01m

- 96 PM (Hamamatsu R-7400)=> Bias su g, VY

* Detector setup:

» Setup del TestBeam:
NA62

96.2% 1, 3.0% K, 0.8% p @200GeV
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Perugia

Test Beam Results iy

http://dx.doi.org/10.1016/j.nima.2008.05.029

[ RUN2104 - Tine Resolution | Istituto Nazionale
di Fisica Nucleare
. L] 1 6| [—Al &p |
L] — w3 ps
19 — W6 176 ps

- Time resolution ~65ps
- 6,_~ 50prad (bias)

Number of Rich PMs Fired | [ TimeNave )
Entries 3266473
Mean 16.8 a =
E RS Sl Ring Radius RingRadius
Undarflow o
Overflow o Entries 3264498
10° integral  3.266e+06 Mean 189.3
H 1.558
F 10° RMS e
10°E Underflow
E Overflow 329
C 10* Intagral  3.259+06

10°
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- Track Angular resolution - e
~100prad

NASZ Hit PM multiplicity ~ 17

RMSx  1.744
RMSy  1.764
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Test Beam Results )

(details) o
e Comparison between PMs: = -
R7400-U03/R7400-U06
e Single PM time resolution . R7400-U03
* Robustness tests: Co MM,

- Neon contamination up to 1%
- Temperature variations
- No relevant effect

[ RUN 2104 - Time wrt Average |

Elastic . —
Scattering of
1PEonilst
dynode*
*Hamamatsu
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Time of the event TeSt Beam ReSU ltS

(arbitrary offset)

- (further details)

Perugia /‘)
INFN
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* Cherenkov relate
performace
reproduced

» Higher order effects:

- could be tuned better

- PM's secondary
emission not
_reproducible

gmteCarIo
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 Prototype 414
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Perugia /j
INFN

ututu Nazionale
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Hamamatsu R7400U PMT
— diameter 16 mm
— lenght 16 mm
— photocatode diameter 8 mm
— 8 stages
— Max HV 1000 V
— Gain@800V -~ 5-7 x 10°
— A peak ~ 420 ns
— L.t.s. 280 ps
Used:
* R7400-U03: Bialkali, UV glass
* R7400-U06: Bialkali, quartz
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Perugia /)
INFN

Efficiency Co

di Fisica Nucleare

| RUN 2104 - PMs Hit Efficiency vs PM type |
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C Trig Time Wind .996 .996 .996 .996 .996
10° E Nrich 2-35
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0L
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1 "
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Accidental Rates
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10

1 Accidentals

Perugia /)
INFN

Istituto Nazionale
di Fisica Nucleare

All Channels Raw Hits Time Respect to Trigger Hit
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Perugia /)
Ring Fit 'l

di Fisica Nucleare

[ Positrons - Ring Radius Fit | Single PM Likelihood | * :: E:::::::: (eriTie])
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Mirror Movements C o

® errOr Orlentatlon | Mirror Reference Frame |
reproducibility £
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Perugia/j

Robustness Tests L'f"

FiNI

| Event Time Resolution |

* Temperature i  —
No visible effect on i
“Cerenkov side”

un 2120 {Neon contaminated) 63 ps

— Run 2121 (Warm flange) 64 ps

—— Run 2123 {Standard after warming) 64 ps

un 2126 {Graundless) 64 ps
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Robustness Tests (2) Co.

Neon
Contamination

(N, 0.5%+0.5%)
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Perugia /7
INFN

Test Optics Co

di Fisica Nucleare

Laser Fiber

Intensity
profile

Optical filter
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NAG62

Perugia /7
INFN

Within O 1° Flanges Co..

from axis

max O 3mm gap
without loosing
efficiency

22mm
b-—-----1

7.5mm

U7mm gap

(040% loss)
Perugia Lab RICH TestBeam
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Analog signal parametrization | INFN

5
5 1

0.8

AT=26 \‘2 Ln{%} (1)

Threshold

5 T= (4 - \‘2 Ln{q—":}}

0.6

O = const

0.4
Signal Region %21 ndf 5.714 /3
po -10.57 + 0.2502
p1 -130.3 + 0.01397
e 3ns p2 0.3776 = 0.01095
p3 08233+ 0
) AW W AT Ve o
-3 -4 - )
Ol b Lo L o b b Lo by L Ly |
NA62 138 136 134 -132 -130 -128 -126 -124 -122 -120 -118 -116
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Perugia /)
INFN

Single PE measurements (...

di Fisica Nucleare

Gain[{Q’ 900V Gain[10°
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: 72 I ndf 195.7/179 i RMS 0.06375
3001 b 4.423+0.121 3004 22 | ndf 353.2/ 283
: g |:| 4 105 c 0.07073+ 0.00049 i g I:l 106 b 4.718 £ 0.101
250 - norm 5.966 = 0.082 250 [ c 0.1645 + 0.0009
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150 1501+
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NAG2 f(g)=—=5
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Perugia

Time resolution understandings ;e

Laser s s
specs +
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Time resolution for 0(1 2) PE [N

Istituto Nazionale

Time-Ch 4 Time04 | Slewing corrected Time - Ch 4 CorrTime04 di Fisica Nucleare
Entries 23493 Entries 23493
1000— Mean -31.71 F Mean 0.002566
L RMS 0.3832 - RMS 0.2813
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= Electronics Contribution
B.81 | \ -
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Time resolution for O(1-2) PE INFN

ulutu Nazionale
eS u S di Fisica Nucleare

Single Photoelectron Time Resolution @ 900V htemp
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Entries
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E ]

Channel by channel
Needs very clean
iInput signal

Gain estimate
accuracy L1 10%

Pulse height estimate
without further
electronics
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Winston’'s cones Con.

Mylar —
(refl1 80%)

e |f d<3mm U 0% Lost

e |ntests d=7mm U
40% Lost

_ * |n the prototype
Easy m d<2mm

| e Gain should be 0 5

e Seen [J 3 In tests
(compatible with 40%
Lost)
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