Accidental beam on FOOT, 7t Sep 2025

* |n the morning of 7" September 2025 some spills of protons were
sent in the experimental area

* 60 MeV protons
« ~4x1070 particles

 To evaluate damage on MSD, let’s compare a pedestal run of 6t of
September and one from 7"
 Run 7810, 6% Sep (end of data acquisition)
* Run 7929, 7t Sep



Common Noise for detector 0 RUN 7810 ADC-Pedestals for detector 0 RUN 7810 ADC-Pedestals-CN for detector 0 RUN 7810

Pedestals for detector 0 RUN 7810
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Common Noise for detector 0 RUN 7929 ADC-Pedestals for detector 0 RUN 7929 ADC-Pedestals-CN for detector 0 RUN 7929

Pedestals for detector 0 RUN 7929

Ll Ll
mmlss et endemstsadeacscsbtandancstan
u|
u|

L]
EEm e

[
EEm e

- m

NO-Pad-D0aY

messsms's s mm"nns
[l [ [l

192 256 320 384 448 512 576 640

128

64

0

192 256 320 384 448 512 576 640

128

64

448 512 576 640

192 256 320 384

128

64

1
P -
.
.
T
.
1
1
I EEL
.
.
LR T
1
1
L o ol
|
pPad-nav
1 n 1
1 n 1
e T —
. B f
. . .
f ' f
A mmmEEEEEE e A e
1 n 1
1 n 1
....... fmmmmasatma. T T ——
. B f
f . f
f ' f
rrEEmEsEEEEEEEEEEEEE A n my
1 n 1
. . .
Asmmm s s sm s s s E e -~
. . .
f . f
1 n 1
....... - L L .
1 n 1 1
. . . .
. A m e s s EETE R e e
' ' '
. f f
n 1 1
. BaEEEE s s Em AR s EEE e -y
. . .
. . .
lllllllllllll mmes s s eeis s s s s i e e
f ' ' '
1 n 1 1
MR | Lo o o 1 5 5 5 a1 5 5 53
N S o 2 =t
o ™ o « =1
| =] | =] |
] |
. .
1 1
R T
f .
. .
f
A mmmE
[ R o == - . e Sy [

|Eysapad

0

448 512 576 640

192 256 320 384

64 128

0

channel

channel

channel

channel

Sigmas from cn for detector 0 RUN 7929 Sigmas from adc-ped for detector 0 RUN 7929 Sigmas from adc-ped-cn for detector 0 RUN 7929

Sigmas from ped for detector 0 RUN 7929

LERERENEREE RN
L]
Ll

L]
T s mpEEE

bandanshan

P~ [X=)
(ND-pad-0Qv) ewbig

"= o mw
L] L]
L] L]
g LT
Ll Ll
Ll Ll
L ENNENN N L]
[] [l
L] L]
L] [}
s EEmgEEE
Ll Ll
Ll Ll
R F
L]
L]

192 256 320 384 448 512 576 640

AN gEEESER
128

LN ]
64

(pad-0qQv) ewbig

1

|

|

I

I

]
—-pr-q---p--qgo--p--§---jo-go--j--

0

192 256 320 384 448 512 576 640

128

64

[TEER RN T T FRNTL WL
] ] . =

EE R R EEE I ERE RN EEREE R EE R R EEE

o £ o =t o « o ™
o o o o
un rifile
. . . .
1 n L] L}
ssmessnnndasnsnhmnnnfanns
' . u .
. . . .

lllll LR

-
[}

pad ewbig

0

192 256 320 384 448 512 576 640

128

64

0

192 256 320 384 448 512 576 640

128

64

0

channel

channel

channel

channel



10

TE

r O R

o chahe i

Sl e

A

—1

etecor 0 RUN 7810

or

mas Troim

g

Pedestalzs for detector 0 RUN 7310

Run 7810, 6" Sep

R R R R T R e R e
-
-

.
3
el LT R A e L L L.

INDpeg-noy) e

ot § 8 5 B, 8 B § 8 B 5 8 Ho8 5 B, 8 B § 8 5 .50
.
.

.
LR
.
.
LI )
.
.
.
.
.
.
.
|
"1

I L T

3
)

T ]

R -

C H

R

PR R B R L]

n
L= 1]

N NP O A A A I T

578 60

A 512
e

A
=

gk L
= =

120

B4 13 1 258

a

120

B4 13 12 258

a

312 5P 8D

A0
=

£

nh

e
&

120

B4 128 192 258

i}

i}

CIErTES

[=g=- g

Gk el

for chebechor O RN TS

-t e s g

[P
=

=4

etecor 0 RUN 7525

or

mas Troim

5

Pedestals for detector 0 RUN 7525

Run 7929, 7t Sep

Sfs FoE 8 F.EoE oE,E

L

= E L 8 8,8 B j 8 8 5 8

3
-
.
== =
-
3
3
.
Sk=s =

NP0 e

el
¢

&

=]
o]

m 2" on & s B s e o w"son s e "o

. . . . .
. . - - .
e e n e PRI AR . =
. . - - .
s 8 8" 8 8 8 8% Feos e s o 5 e
. . - - .
. . - - .
P s owws s -
. . . . .
. . .
A wagr e A
. .
N o
.
. . - .
IR R -
. . - - .
. . - - .
® 8 ExE § FR R M 8§ Emi R R o —
. . . . .
. . - - .
N EEEE ne e . =
. . - - .
. . . - .
T R S -
. . - - .
. . - . .
T T T o
=] 5]
& #H ] A

m
mon d"e o Faa™ho

=1

L]

78 8D

W4 &8 512
TEITES

0

64 128 192 254

i}

il

84 128 192 258

i}

120

B4 128 192 258

a

CIErTES

CETES



Pepckrt

Sexket

Pedestalz for detector

C

ul

RUM 7310

LI I |
.
.
"
[

LRI B}
.

b* = 5 2" & = B s o= " omom oo

s " n

=

.o s P
r--l--i--'--
B4 128 1@ 2%

B

et

for detector

o
'

o

i

o= " ms o mam s
[
.

&

.
.

51 RN
.
.

-
.
.

'y
)

Sgrna Fed

Sgrma Pl

Siigmas from ped for detector & RUN 7210

= . . -
7]
3 o TN
=
=
.
) r
w
w
- -
¥ H
=
=

R}
e o oe
11 E R R Ee E EmE W
PR R B T T L
| L1 1 1
0 B8 128 122 2% 10 384 488 512 576 6D

=
1

=]

= s 5 s 22 =8 2" o=
.
.

.
.
.
.
H
.
[
S " oE o foEoE m Eo® o E.E E o= oE o=

Al
] " - s me e
= u r " "a o " aoa ¥

I I I B

a B4 128 192 258 I 3|4 48 512 5

G- Pad-ON}

(oD

Sgma

{ADC- Pad O}

Sgma

w2 froem

=220 {TeEn T

oy

I R

5 FUM TEAO

"8 ®o g o® o m o E & & & 5

e ow
-
-
-
LR
u
u
-8 e
-

.- :l : L] L] .- L] l: L
e e s
1 Pt 1 1 1 1
0 B84 128 192 25 W0 3I\E 48 512 S 6D

a5 foem

e Za T

o Cedechor S

CErTeEs

. . .
. . .
= 8 = ® = 4 % = = 8 E_E o8 E 8 ® g5 BB

-
-
-

E

Run 7810, 6" Sep

Run 7929, 7t Sep



Sensors’ Damage

* Increase in sigma where the beam passed
* From few ADCs to 10s of ADCs
* How much does impact in SNR for protons?

* Possible bulk and/or oxide damage
* Can alter the inter-strip capacitance with trapped charges
* Need dedicated studies (and gain calibration with particles?)
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Possible Solutions 1/2

* Local expert suggests annealing of the detectors to recover the
damage (or at least part of it)
* 10 minutes at 80° Celsius OR 60 minutes at 60° Celsius
* Needs the dismount of the detectors from the mechanics
* We could start from 1 detector and see the results

* Use the sensors as they are now
* Need to quantify SNR losses and verify it is acceptable

* Assemble a spare sensor packet
* Not cheap, need to verify what we have

* |In all cases: we need data with known particles for gain calibration




Possible Solutions 2/2

In all cases: we need data with known particles for gain calibration

* Dedicated data taking illuminating all front-ends
* Cross on the area OR sweep of 9.6x9.6 cm?
* TriggerRate <1 kHz

* 5000 triggers per front-end
» 20x5000=100 ktrigger in the cross case
* 100x5000=500 ktriggers in the sweep case

e Last time we used 400 MeV C

* Every beam combination is ok, but:
* The higher the signal the better
* No saturation

* MSD in nominal position?




My Proposal

From Mattia, still to be discussed internally :)
* Do the annealing ASAP

e Start small, with one sensor. Check the result. Perform on all sensors.
* Start assembling a copy of the sensors’ box

* Assemble the spare set of sensors
* We possibly have 5 already built that we can use

* Acquire cosmic rays in lab to verify everything ok for both sets
* Perform the gain calibration when in CNAO
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