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M15 and M7 stopped working in

the Run 2023.

It  was necessary to pul l them out of the

magnet .

Disassembly began with the front

detectors ,  but after that i t was dec ided to

remove al l detectors .  This is due to the

fact that the adjustment is car r ied out

sequent ial ly after instal l ing of each

detector and wi l l change when the system

is par t ial ly d isassembled .  It  was also

dec ided to modernize the mechanical

suppor t .

GEMs

in the

Run 8

М7

М15

М7

М15
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M15

At the end of the Run 8, 

the detector M15 stopped

working normally because

the divider leg broke.

The existing divider design

is not suitable for repair in

the SP-41 magnet. 

Therefore it was decided to

modernize the design of

the divider.
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New type high

voltage divider
New HV div ider consists of two boards -

stationary and removable, on which there

are mating parts of the connector.  

Removable board contains resistors and a 

high voltage connector. Stationary board

contains traces from the connector to the

pads for pins contacts.

Thus,  the part with resistors can be removed

from detectors and replaced.  And also,  i f

necessary,  it wil l be possible to replace

resistors and change the parameters of the

divider.

Prob lems 

(solved): p ins  

get  s tuck and  

do not  al low the 

board  to move 

freely.
S.  Khabarov,

S.  Novozhi lov
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New type high voltage divider

All boards are manufactured and ready for 

installation. The boards provide space for two high-

voltage capacitors in the last and penultimate gap. They 

are on order and will arr ive at the end of the year.

Stat ionary  

boards

Stat ionary  

boards

Removab le 

boards
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М7

The detector malfunct ioned dur ing the Run 8.  There were

tr ips ,  and it was imposs ib le to set high voltage.

After the Run 8,  we fir st rep laced the d iv ider with the same

new one - i t d id not help . Then we assumed that there was

a shor t c ir cui t between the tracks on

the readout board . Therefore,  we isolated the readout from

pins and connected HV d iv ider d irect ly to the p ins - i t also

d id not help .  We d iscovered that dur ing the tr ip we could

hear c l icking sounds somewhere in the central par t of the

detector.  It  is widely bel ieved that the prob lem is

somewhere in the internal par t of the high-vol tage traces of

the detector,  which can only be checked by d isassembl ing

the detector.

We dec ided to app ly an independent voltage to each

electrode.
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Separate high voltage 

supply to each electrode

Due to th is  connect ion ,  the voltage on each 

e lectorde can be adjusted.

Using this scheme, we can check how the GE

M foi ls behave when the voltage changes.

Also,  i f  we observe  the cur rent  in  the 

channel ,  we can say  that  the connect ion 

between the e lectrode ins ide the detector  

and the p in is  not  broken.
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Mechanical

support system

upgrade

Additional supports were

added to prevent the U-

shaped profi les from tilt ing

towards the beam axis, as

well as str ips to prevent

the planes from tilt ing

along the beam axis.
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M10: amplitudes depending on the divider current

Distr ibution of X and Y 

amplitudes in the left 

and r ight sides of M10 

for cosmic tests and for 

the beam depending on 

the divider current

cosmic tests

cosmic tests

beam

beam

The reason for this 

difference is still under 

investigation



CSC 

system

in the

next Run

CSC 1X1 m2

CSC 1.5X2 m2

Side v iew

Top v iew
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CSC Eff

L1 94,2

L2 95,1

R1 93,7

R2 94,8

CSC Eff

Large 99,5

CSCs in Run 8
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New large

CSC cosmic

test

Top
T
o

p
Bottom

B
o

tt
o

m

Efficiency Amplitude X Amplitude Y Cluster size
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Gas system

Eltochpr ibor LLC modernized the gas system in a gas

house.

The mixture from the mixer passes through oxygen

and moisture fi l ters and enters the gas col lector.

There are two gas col lectors – for GEMs and CSCs .

For  GEMs: New gas flow regulators are instal led - max.  

Argon 60 l /h,  max.  Isobutane 60 l /h.  Rotameters are

instal led on 8 channels of the col lector (7 for each of

the GEM planes + 1 for the test room).

For  CSCs: Rotameters are instal led on 6 channels of the

col lector (7 for the exper imental area + 

1 for the test room).

A control pressure gauge for pressure in the system is

instal led on 9 th channel of each col lector.

Gas collectors: GEM – left, CSC – r ight
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GEM detectors

installation plan
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Support system for 2 Large CSC is 
ready. Installation of the mechanical 
support will start when the group of 
installers will be free - about 15.12.2023
(S. Piyadin report 28.11.2023)
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CSCs installation plan

Installation of 4 CSCs will be carried out 

after all GEM detectors in the following 

sequence:
2 CSC, 2 new ToF-400, 2 CSC



Current status of the GEM system

All detectors, equipped with electronics and cables, are located in the test room.

The racks, boxes and cables in the experimental area remained virtually unchanged.

The gas system continues to be modernized.
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Current status of the CSC system

All detectors, equipped with electronics and cables, are located in the test room.

All detectors are ready for the installation to the experimental hall.



Work to be done before the next run

- check that the electronics on all detectors are installed correctly

- install and test new dividers with HV

- determine the sequence of the GEMs taking into account the rearrangement of 
M7 to the end of the system

- route the tubes from the gas collectors to the magnet and from the magnet 
outside, and also install oxygen sensors
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Thank you 

for your 

attention!
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Pogo pins

New pogo pins
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