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Alexey Bragin and Mickail Kholopov, BINP

The design of the Branch Box for the CBM and the HADES detectors is shown on the Fig. 1 and Fig. 2. The cryogenic scheme is shown on the Fig. 3 – the colors of the valves on this scheme and the design are the same. .
The temperature sensors are listed in the Tables 1 and 2.
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Fig. 1. Design of the Branch Box, first view. 
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Fig. 2. Design of the Branch Box, second view.
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Fig. 3. The Branch Box view.
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Fig. 4. The assembled view of the Branch Box. There are 4 safety valves, while 3 on the scheme – do we need the safety valve for HADES cryogenic scheme reasons?
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Fig. 5. The assembling part of the Branch Box. The top of the vacuum vessel will be welded after all pipes are assembles as seen here.
Table 1 – the list of the temperature sensors inside the Branch Box
	No
	The placement of the temperature sensors
	Designation
	Serial number, 
data of calibration (example)

	1
	The 4.6 K helium from DB2
	BTV101 +1
	D6075405 , 30.10.2018

	2
	The 50 K helium from DB2
	BTV301 +1
	P******9

	3
	The 60 K return helium to DB2 from HADES
	T3+1
	P*******0

	4
	The 4.5 K return helium to DB2 from HADES
	T4+1
	D******6

	5
	The 4.5 K return helium to DB2 from CBM
	T5+1
	D******2

	6
	The 60 K return helium to DB2 from CBM
	T6+1 
	P******1


Total number 6 + 6 (spare for redundancy) = 12. 
The D** sensors are special sensors for low temperatures (< 30 K), more expensive than P** sensors.
The P*** sensors are for >50 K temperatures. 
Typically, BINP buys the D** sensors mostly uncelebrated. The calibration of these sensors is performed in BINP laboratory inside the cryostat with cryocooler. 
Table 2 – the list of the pressure sensors inside the Branch Box
	No
	The placement of the pressure sensors
	Designation
	Serial number, 

data of calibration (example)

	1
	The 4.6 K helium from DB2
	BPA101 
	

	2
	The 50 K helium from DB2
	BPA301 
	

	3
	The 60 K return helium to DB2 from HADES
	P3
	

	4
	The 4.5 K return helium to DB2 from HADES
	P4
	

	5
	The 4.5 K return helium to DB2 from CBM
	P5
	

	6
	The 60 K return helium to DB2 from CBM
	P6 
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