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Characteristic study of Straw tube detector for future heavy ion experiment
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Norm. gain and norm. energy resolu1on
 as a func1on of 𝒅𝒒

𝒅𝑨

References

v Correlations of Gain & Energy-resolution with ambient T/p

Accumulated charge per unit area,
 ∫ 𝒅𝒒

𝒅𝑨
𝒅𝒕 = ∫ ((𝒓	× n × e × dG × dt)/dA) 

e : electronic charge; n: no. of primary 
electron; G: Gain; r: rate of incident 
particle
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Schema1c representa1on of the electronics setup

Schema1c of the Electronic Circuit

𝐞𝐧𝐞𝐫𝐠𝐲	𝐫𝐞𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧

=
𝐬𝐢𝐠𝐦𝐚×𝟐. 𝟑𝟓𝟓

𝐦𝐞𝐚𝐧
×	𝟏𝟎𝟎	%

Mean à mean channel no. of 5.9 keV main peak of the spectrum 

𝑷𝒖𝒍𝒔𝒆	𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒏	𝑽 = 𝑴𝑪𝑨	𝒄𝒉𝒂𝒏𝒏𝒆𝒍	𝒏𝒐.×𝟎. 𝟎𝟎𝟏𝟒 + 𝟎. 𝟏𝟒𝟐𝟖

𝒈𝒂𝒊𝒏 =
𝑶𝒖𝒕𝒑𝒖𝒕	𝒄𝒉𝒂𝒓𝒈𝒆
𝑰𝒏𝒑𝒖𝒕	𝒄𝒉𝒂𝒓𝒈𝒆

=

𝑷𝒖𝒍𝒔𝒆	𝒉𝒆𝒊𝒈𝒉𝒕
𝟐	𝒎𝑽 𝒇𝑪

𝑵𝒐. 𝒐𝒇	𝒑𝒓𝒊𝒎𝒂𝒓𝒚	𝒆𝒍𝒆𝒄𝒕𝒓𝒐𝒏×	𝒆𝑪

vBasic characteris+c studies are performed for straw tube with Ar/CO2 gas in 
70/30 ra+o using conven+onal NIM electronics

vGain, energy resolu+on are studied
vMeasurement con+nues for about 3 hours with a rate of 14 kHz
vA decrease in gain value and increase in energy resolu+on value observed 

at the end
v Inves+ga+on ongoing
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q Systematic exploration of the QCD phase 

diagram

q Precise measurement of  the physics 

observables of interest (High luminosity)

q Gaseous detectors with high-rate handling 

capabilities 

q Innovative technologies for data acquisition
q Feasibility studies on the Straw Tube detector, 

one of the most commonly used tracking 
detectors in High Energy Physics (HEP), for the 
future high-rate experiment CBM at FAIR.

CBM experiment @ FAIR

Experimental Pillers:

• APPA (Atomic, Plasma Physics 
and Applications)

• PANDA (antiProton 
ANnihilation at DArmstadt)

• CBM (Compressed Baryonic 
Matter)

• NuSTAR (Nuclear Structure, 
Astrophysics and Reactions)

30
 cm

 C
on

cr
et

e
+

28
 cm

 C
ar

bo
n

!"#$%&"'()

q MuCh is dedicatedly designed to
detect the di-muons coming from
the decay of low mass vector mesons
and J/ψ.

q Detectors with rate handling 
capabili1es

q Free streaming data 
q Gas Electron Mul1plier (GEM) will be 

used in the 1!"  two sta1ons Straw 
tube is proposed for the 3#$ and 4"% 
tracking sta1ons

Gain, energy resolu1on
 and T/p as a func1on of the 1me 

Gain, energy resolu1on as a func1on of T/p 
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Energy Spectrum of the Straw Tube Detector

Straw tube detector
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Working Principle of Straw tube detector
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