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MANGO in the CYGNO roadmap

CYGNUS RD PHASE 0 PHASE 1 PHASE 2 MANGO: a Multipurpose
2015 201 2018 2019 2020 2021 2022 .. Apparatus for Negative ion
e m , " x | ewr | ewas | - studies with GEM Optically
Electron 100 cm? rLo00m QS i : - | " readout
drift I.I.ME 8 test data taking .
H e:CF4
1 atm C y G N o )
= Demonsirator £
1sCMOS 1 sCMOS 1sCMOS o
10 x 10 cm? area 20 x 24 cm? area 33 x 33 cm? area °
18 sCMOS x 1 m® s
PHASE_0 funded N I e =
by INFN i s

:nded ; (o]
He:CFll:S F6 4 Timepix chips 1 sCMOS — 2 g
3x3cmParea 10 x 10 cm? area >=
0.8-1 atm NITEC MANGO (3]

1sCMOS + 1 PMT
10x 10 cm? area
1-5 cm drift

I - 500 cm?
2015 2016 7 2 @ Cosmic ray

CYGNO Meeting LNF 19-20/12/2019



MANGO - Objectives

MANGO: a Multipurpose Apparatus for Negative ion studies with GEM Optical readout

e Goal of the tests/analysis performed in Frascati, in November:

- Test MANGO's performance.

-  Analyse the *Fe spectra - Compare the results with ORANGE prototype.
- Study different parameters.

- Study Kentaro's field cage performance (ongoing work).

e Daoto analysis:

- Emanuele and Igor's reconstruction code is optimized for LEMON.

l
We performed some optimizations on the code to use it on MANGO data:
L Some extra cuts were applied for better selection of
L Some parameters were studied and changed the °Fe events
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MANGO - Experimental setup
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*From camera’s

MANGO - Experimental setup s o (BT
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MANGO - Tests carried out

= Gain curve

| > Drift field

Parameters studied:  voltage
Fmm e . - GEM voltage
| Kentaro's field cage : configuration

|

-> Transfer field
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MANGO - Results - GEM voltage (gain curve)
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We see consistency with the previous ORANGE prototype data
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MANGO - Results - GEM voltage (gain curve) - Fit

Light behaviour , .
. From R. Campagnola’s thesis
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We see consistency with the previous ORANGE prototype data
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MANGO - Results - GEM voltage (gain curve) - Fit

Light behaviour , .
. From R. Campagnola’s thesis
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We see consistency with the previous ORANGE prototype data
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MANGO - Results - Iron Spectrum
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reconstructed as
Fe-like events
We are currently studying alternative ways to analyse the data
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MANGO - Results - Transfer Field

Light behaviour
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MANGO - Results - Kentaro's field cage

— Kentaro field cage successfully mounted
— Working and tested up to 900 V/cm

— We found some problems while analysing the data
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MANGO - Results - Kentaro's field cage

Final Image

— Kentaro field cage successfully mounted
— Working and tested up to 200 V/cm

e o ) the datw
After analysing some pictures we saw that
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reconstructing cosmics
80_— 80: L
60_— = 200
- 60~
40} 40~
20__ 207
C - | ‘ \_r‘ﬂloo 9
0_| P I PRSI B VI Y A "I o i |J—I] |[_|H'1 1 ﬂ|”|'||ﬂl'l| o lome | 0= ‘2?00‘ ‘ ‘40‘00 ‘W‘ 3006 1000
2000 4000 W \8000 10000 12000 14000 16000 18000 20000
cl_integral .
Run in the
Iron peak - “Shoulder” conditions

SOULL e

CYGNO Meeting LNF 19-20/12/2019



MANGO - Results - Optics

To have a better perception of what
each pixel exactly sees, we performed a \
quick but precise measurement:

1250

Knowing the GEM's size, /

we know that 1239 pixels
correspond to 10 cm

250

Each pixel looks an
Oreo Of 80 pm x 80 pm 0 250 500 750 1000 1250 1500 1750 2000
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MANGO - Results - Ongoing work

Since the reconstruction code is
not (yet) optimized for MANGO, the

results are still preliminary.

}

Ongoing work with the
Long data taking with muons ready <+ reconstruction code team (Igor

to be analysed Abritta & Emanuele Di Marco)

' |

Study the field uniformity and develop

The data taken is still being analysed

. We plan to use this code on the old data
3D reconstruction of the tracks. _ .
to improve the comparison.
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MANGO - Simulation vs Data - Concept

Simulation - GEANT4 & Garfield++

Otrack* — \/0-02 + op?

Data

Otrack — 00% + ODiffusion” +
g

GEM? *+ ODigitization” + TCode”

l:l Otrack = \/aoz+apz+aaz+appz+aoz
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MANGO - Simulation vs Data - Results

Simulation: gy, = v/00% + 0p2

Peak: ~450 um
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MANGO - Simulation vs Data - Results

Simulation: oy = /002 + 0p? Dato: oyeck = v/00% + 0p> + 0%+ opp? + 0¢?
Peak: ~450 um Peak: ~800 um
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MANGO - Conclusion & Future Work

- The first results indicate: good

performance.

-  The results are in accordance with

the previous prototype (ORANGE).
-  Simulations are being performed
ond improved to be compared with the

analysed data. \

Obtain the value of the diffusion caused
by the GEMs

-  Use electronegative mixtures to test

MANGQO's performance with negative ions.

- TJest alternative micro-structures

(COBRA_125"") for charge gain and

scintillation yield using MANGO prototype.

To do in January / February !

**SEE ANDRE’S TALK TOMORROW!
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Thank you alll
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Back-up slides
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e Datataken between 25/11- 6/12,2019
e Runs:2322-3366



MANGO - Results - GEM voltage (gain curve) - Fit
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MANGO - Results - GEM voltage (gain curve) - Fit
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MANGO - Results - GEM voltage (gain curve) - Fit

From R. Campagnola’s thesis
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