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- Motivation :
= Luminosity measurement:

The uncertainty of the Luminosity measurement could be limited with 1% in the HL-

LHC operation (LHC is 2%) very challenging!
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» The Performance of Diamond Detector .
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—» ATLAS{ERERIEERHEITRE M s
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BMA (Beam Monitor of ATLAS)

* Two LGAD pads (1.7 mm?) installed this year on Good thermal contact with the JFC3.
Feb. 22 in JFC3 side C as Run-4 lumi monitor NO COOLING NEEDED!
prototypes. [

* Innovative detector readout scheme.

g Two LGAD PADS

LUCID Run-4 prototype

In the original proposal the installation of a standard CERN RP 90 Sr source for
routinely calibrations is foreseen (NOT ADDED IN THIS FIRST VERSION).
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» Raw Signal Measured in run3 at ATLAS .

* Noise threshold: 4-4.5 mV

(~0.7 mV rms)

* The threshold was ~50 mV
in the pilot beam run

 Signal average amplitude ~
25 mV

* S/N~35
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(still not
fully optimized): signal
duration ~ 30 ns !!!

* Cable reflection visible: can
be cured with RLC signal o T
adapter Clic on the pictures above:

two short movies of the

* RC worklng on this full setup working taken
in the final installation without and

with 90 Sr source 6
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BMA to u-corrected LUCID ratio in one fill

* One of the last run taken before the
LHC stop at the end of August with a
total delivered luminosity of ~0.5/fb.

* Many fluctuations due to the “fake rate
spikes” (a problem in the CTP FW
discovered at the end of August. Seems
to be solved inspecting data in LHCf run )

* BMAQO: it seems that it does not
suffer from p-dependent effects
* No “migration effect”.

* Negligible gain variations within long
high-lumi run
* To be confirmed with Tracks.

* However, this conclusion does not
hold for BMA1.
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HPK LGAD sensor for the test :

BMAO with
LGAD1 showed
good
performance of
the luminosity
measurement!
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- Conclusion
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Thanks for your attention!



) 10

Back up
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* The gain of BMAO and BMA1 change - —
with the integrated luminosity. £ oo E 1 8238+ 05753
3 o 2 =5 P2, —0.4027 + 0.9875E—01
* BMAQO: 1% gain variation each 2/fb 8 80 |
* BMA1: 1% gain variation each 0.2/fb %é 8 F BMAO
(after HV change from 190 V to 200 V). 576 | L ™ i aou w2 on oG !
0 2 4 6 8 10
LUMI (1 /fb)
* Gain stability studies indicate that o e
s P1 31.01 £ 0.4255
BMAQO has a better performance as < o BMAL o oo e
luminosity monitor compared to z
BMA1 E 2 i HV =190 V
o . " Ugl’ ooy oy by by oy oy ey
* Gain correction in the future o 2 4 5 8 10
LUMI (1 /fb)
* Use a 90Sr source .
* The present design already would allow this, g O F X'/ndf8.728 / 21
but to get RP allowance is difficult £ o 7 BMA1l E; _?Z‘Zgi 0.11'521
* Change trigger threshold 5 |
*  Will be possible using LUCROD % = - -y
. £ r
* Use more rad hard devices 2 ae b ,
* Probably a carbon diffused LGAD pad can be ° : ¢ ° ° LUM1\0[1,/fb)
already installed for 2023
> )
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HEfit/eV

Si 1.12  1.5x10" 3 11.8 1500 600 1.0 1.5 1420 13~20
GaN 3.39 ~10™ 50 8.9 1000 30 3.0 13 2500 8.9

4H-SiC  3.26 ~107 22 9.7 400 50 D 5.0 2540 21-~35
Diamond 5.5 ~1077 100 30 2200 1600 2.7 20 4000 13
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PHS (pulse height spectrum)
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= Cooling down of the detector (is it needed?)

— The fast shaping of the amplifier will cut off most of the low freq noise (Bias

resistor and leakage current)

— Thermal runaway? Copper Box
Radioactive Source / Si Pad
— -

Beam =—————p ] O L
N SMA CONNECTOR

Box Dimensions: 2x2x2 cm3

Fix the BOX in good thermal contact
to JFC3 (ideal heat reservoir):

Room temperature guaranteed without
cooling !

No thermal runaway!
-y
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nonlinearity: 0,788 % / SBIL [Hz/ub]

$ VdM result

1 2 3 4 5 6 7
SBIL [Hz/ub]

Fig. 2 o, asfunction of single bunch instantaneous luminosity for pCVD diamond based
luminosty.

sigma vis [ub]

170

165

160

155

150

BCM1F Si emittance scans, fills 6633 - 6710

T

CMS Preliminary 2018

Fot

fit: 161,0 ub -0,103 * SBIL [Hz/ub]
nonlinearity: =0.064 % / SBIL [Hz/ub]

§  VdM result
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Fig. 3. o, as function of single bunch instantaneous luminasity for silicon diode based
luminosdty.
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