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BLUET-v5#E%R

BluetConfigFile.xml
<CutParameters>
<RunMode>
<GasParameters>
<DetectorParameters>
<ElectronicsParameters>
<WaveFitParameters>
<ReconstructParameters>
<TrackParameters>
<SampleParameters>
<G4EventGeneratorParameters>
<G4Parameters>

OOooOoOooOoooono

temp_env.xml
<bluet_config>
<bluet_rawdata>
<bluet_eventdata>
<bluet_rootdata>
<bluet_simdata>

ooooo

Prerequisites:

Bluet Core:

O Environment config
O RunningMode config
O ConfigFile reading

O Modules loading

O C++ compiler; Fortran compiler; ROOT 6; GSL; Geant4; Garfield++; fmt; eigen3.
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config: modules:

BluetConfig.hh

BluetDataModel.hh BluetLab.hh

BluetDeconvolution.hh
BluetMap.hh

BluetFourierFilter.hnh

BluetProgram.hh
BluetHough.hh

DrawEvent.hh
BluetHough3D.hh

BluetPointCloud.hh DrawWave.hh

BluetSNChecker.hh Factory.hh

BluetSphere.hh )
uetsphere GenGasFile.hh

BluetVector.hh
Raw2RootMTPC.hh

BluetVector3d.hh

ReadGasFile.hh
BluetWaveFit.hh

BluetWaveformMaster.hh il
utils

BluetModule.hh
custom:
h clipp.h

BluetCustom.hh )
h++ pugiconfig.hpp
hs++ pugixml.hpp

stringhandle.hh

xmlparse.hh

BEMTPCiFitE

BluetDrawLinkDef.hh

runner:

BluetActionlnitialization.hh

BluetChamberHit.hh

BluetChamberSD.hh

BluetChargeMaster.hh

BluetDetectorConstruction.hh

BluetElectronDriftAction.hh

BluetElectronics.hh

BluetEventAction.hh

BluetNoise.hh

BluetOutput.hh

BluetPadMaster.hh

BluetPhysicsList.hh

BluetPrimaryGeneratorAction.hh

BluetRunAction.hh

BluetTrackMaster.hh
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Two RC filter circuits

Charge sensitive pre-amplifier circuit

1
H(s) = . Hi(s) - Ha(s) - Hi(s)

To—Tr 1
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ri_;<<l
h(f) ~ = 71
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o JFRTPCIRIUFIDHTAERFESRBLUET
® https://code.ihep.ac.cn/csns-backn-tpc/bluet-v5

BLUET

bloom through the time
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Q Search or go to...

Project
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BLUET-v5
Pinned
Issues
Merge requests
Manage
Plan
Code
Build
Secure
Deploy
Operate
Monitor

Analyze

Settings
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@ CSNS Back-n MTPC / BLUET-vS

# main v bluet-v5 / | 4 +

Merge branch 'main’ of code.ihep.ac.cn:csns-backn-tpe/bluet-v5 into main

=% yin@ihep.ac.cn authored 1week ago

Name

B BluetConfig
EamyBluetData
B3 myBluetWork
B3 sources

B utils

3 .clang-format
@ _gitignore

#+ AUTHORS.md
C+ Bluet.cc

& CMakeLists.txt
3 LICENSE

m+ README.md

bluet.csh

bluet.sh

Last commit
rm config file
add directory

init the project to delete cache files

Merge branch 'main’ of code.ihep.ac.cn:csns-backn-tpc/...

small update

update .clang-format

update .gitignore

Update file AUTHORS.md

fix conflicts in merging

geant4: revise nuclear reaction MonoEnergy error.
Update LICENSE

Update file README.md

minor modifications

fix error in cling garfieldpp

S BT ANESE _EMTPCHfidS

History Find file Edit v

6355c244 | [

Last update
3 weeks ago
10 months ago
1year ago
1week ago

2 weeks ago
2 weeks ago
1week ago

3 months ago
3 months ago
Tmonth ago
4 months ago
2 months ago
4 months ago

4 months ago




B L U ET = update ResponseFunction MTPC_vwl. 4. root & NoizeSpectrum MTPC_vl. 0. root
*E 5;; I peak finding: erase wmanted peak

- DMerge branch chargemaster’ into ' main’

D geantd: chargemaster release

—

. ga:GitLa bﬁ?i{ﬁﬁgﬁ&K%i@ DGeant4: faster chargemaster, test version
[} j&—ﬂii&?i—?%lﬁ{—%ﬁgﬁgﬁ I I I @Merge branch " dev-yih' into main

@set TimeStamp calculation and debug on truthData initializatien

Project information optimize peak finding algorithm

change peak info datatype
— DMerge branch "chen’ into 'main’
fixz bug while use different response

-0- 238 Commits
DMerge branch 'main’ into chen

¥ 2 Branches [ Jcontis: add the =ml format imput.
O 1T | L] L @Merge branch ‘main’ of code. ihep. ac. cnicsns-backn-tpc/bluet-vh into main
a
9 M1 [ set 64 output waveform has the same wavelength(1024), sampleT(25ns) and tri
£ 170.5 MiB Project Storage [upaate reavye. nd
— update BluetConfigFile_vih. cfg for G4 data simulation and fitting

& 1Environment || )

[ Dformat the file

Dgeant4: fix the process error
@ CSNS Back-n MTPC / & BLUET- Repository ==

main bluet-v5 / AUTHORS.md
i Update file AUTHORS.md Commits to main

¥ yih@ihep

Excluding merge commits. Limited to 6,000 commits.

« AUTHORS.md [ 7¢78 10

ped and maintained by

o LIU Yihui, CIAE

Number of commits

~

Oct Nov Dec 2024 Feb Mar Apr May Jun Jul Aug Sep Oct
L] (1]

== Commits Avg: 500m - Max: 10

eveloped or contributed t

« CHEN Yong

2024-11-30 B E& R =L AREE _EMTPCHHYS



LIRS

® (FFP“CmAEETIR, oBEE/95.8MeV
P IR A E TR R R
FRS 3N SEIG A TSERG SR AU -
np st
70(n,0) AL
235U(n, )z Mz

2024-11-30 BB 8 =L T AREE —EMTPCIY S 25



LIRS

® npEFFERFREE N/l tkeV, 7O(n,0)RHoBEEIEkeV
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o FEFMESERMERNR/WilashXEeeX UER Tt
o X FRNIZEMicromegasSIREEIRITHE/100um
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0.05bar
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meshE3/E265ViT K
- . 4910s—RET N - 4 K—3R
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- o
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0
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® 7O(n,a)iiFoBeE NI EkeV
o (FAHAr+CO, ik, RSETLERETIE

° 1§ﬁﬁAr+CH4(75'25) S E0.15bar, 7EFT
BigE FRERME TRELE

® oEEE(RdE/dXEEK, FrEE(E
® meshEB[E160V, BEHREEE1170V
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Anode Plane

2BU(n RN EEREER/ L TEBMeV

EAERE, dE/dRX, BWlESEm01E12RAIaMA
EZBEIEEABEBIGTRE, ENERUST=EREE
AERTERRERATREALIRNSREX EFITFH
EFBAr+CH, (75:25), S/J%0.6bar

meshEE[E240V, [B#%1080V

{2 Cf TR T 3430 Follint

<5 1 <53 28
_ ;
TIZ A B D SIS RS (2 o180 s U P 0 0T D
e S el e SO s B s
S g g B ety el a0y TN o R bt DR B,
e 5yt v o :
0ATE

ypos (mm)

-60 -40 -20

Xpos (mm)

Entry ID: 363ﬁ Event Count: | 454
Timestamp: 919936 Number of Hit: |74 Number of Track: |2
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> Mz bkl
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o T FERTPNERI20MHz

o {FRBERMARIEEIEIE

o FRTCMidA, BFFTAEISENRSIT R, TiARELE
® TRIRSEEGSKA10MHZE EhsfER

2 export SDAQ_BASE=/home/w.
3 export BLUETBase=/home/.]
4 s

5 # Logic_2v4 v1.0

6 # export CONFIG_FILE=fee i

7 # export CONFIG_FILE=fee

8 #export CONFIG FILE=fee _
G_FILE=fee__
G_FILE=fee
G_FILE=fee
FILE=fee c

o
B

TP35 RS501

(®)]

«2.5VD TP

PLL IN_SEL

G0 TP
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o HHRENEINIITA THHRNRRSTET
o PRILZAURNERSLIRINTIC, TSRS HRIRTAERYbug
o NSLNRIHNEIE S A MR AR

o EXSISEIERITA
o EXKE (RKN) . Frgg (F2) . BRRE (X)) . BiEN (dEX) « A3l (AEXK)
® SBEMS (bAX/Faxbs) . X7ME (RFEER:) . HiE (JRFHEER)
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® 2024510H8H~11H8H
® JFRE2024FEMTPCERSCIS
® 235U(n/f), BZU=HZ. npEEd. 7O(n,0)x M

35y(n,f), 25U=9HH JtmAE 10812H~10818H

npEET I 108188~1182H
70(n, o) =l 11828 ~1188H
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Multi- purpose TPC

o [JEHiFie
O BdE
O ==
O g2

O et
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S |
| [————n C=IpF |
] S i | i %)
s L g R R N | S Two RC filter circuits
o FBFREEMFEL : C-1pF | e i
! C=10nF I i I|
ST LS \ € | |
® RNZITSE TAGETEFFSE] : DTl = : R=IM ) |
N \ | Signal I | _ il S‘ 100pF Vout |
® PZ&RC2pEfiZAdE1us | chior | ! R*”“;Nd: Stk an T 0!
° T 1+u§,%tls*l]ﬁg§§j\ ) : :_ _D_AC_ _| i Pole-Zero cancellation circuit )
1 _apm | ‘ ‘
B0 et I 20 25
o m?’}?’)‘Jl‘_tEj.IET-] # zrnsig& Charge sensitive pre-amplifier circuit
o MHAEXRESHFME T

timing test by USTC tlmmg test by CSNS x [ ndf 32.76/ 15

. - Constant 41.69 +2.95
E E A Compressed DaIa(CHl) : E I Mean 280791’06 x 04
s i N p 3 45 Sigma 6.004 +0.277
8 - © - Primitive Data (CH1) . ° E =
3 Compressed Data(CH2) O 40 =_ _=
7 _____ —-#-— Primitive Data (CH2) ] 35 E_ _E
FIP P SNSRI SO VN S S ] 30 E E
2 VO 25 - =
E g Lot B 3
R A HE E
% a BT oo =L RN T S S 15 E -
2 & - VS S 10 E- E
L e - A Y. . = =
’ S 5 - =
‘? T ke O B et W e @ E | | 3100
‘s . . i " . ) 0 2806.8 2806.82 2806.84
Input Charge /pC TOF (I‘IS)
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o SLIOTRIRFSTE A D EEEPIEN, SHFFEMRIAIETusfbTR—4R
o THREIESRMTIEEMERS, TALIBMNES (BER)

® XAARGEEMREIRA (JL+ns~Ens)

[4]: 1-3-57
950F %
2.5 : —— noise spectrum 900 £ 70

: it 850¢
— 1/m noise 800 ;
750
700E
650E
600
550¢

w
T

—— first-stage fitting
—— second-stage fitting

—— deconvolution
60

50

Count

40

30

-05 E
S00E, ., . . 0 v T 10 " sl a0
- Bl T L 1 T il Y S e
0 B S T 0 S _Ilo 15 20 25 000 800 600 -40D }2|00T (l)hd %(‘10) 400 600 800 10C
o (usT) ime (us) min-Teathode (ns
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_ [2]: 1-1-2 13): 1-1-9 [4]: 1-1-19 [5]: 1-1-37 [7]: 1-1-49
= A= =ty =
o FEEAIpad(ESIEERE s
d=EEErre, HEE 585 578
® padESIEERNzSHEERE 0 76
—— 575 572
= = =Y . 570
o AEIHSIAERMAI T 570) 568
N LT R 55:0 g T errees, 5B5E T 566
5 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
D COS{Ei;@WBﬁE@Q&%ﬁ? Time (us) Time (us) Time (us) Time (us) Time (us) Time (us)
=y
O cos{E/NEHIzITRBRK
Anode Plane Track in x-y plane Anode Plane Track in x-y plane
heo F oo E
o F o F
o of O
£ oo H o £ oF M
= o M = B 7mf_
o wf
b 1 1 1 I 1 | | 1 Il 1 1
20 B B 20 0 ) C] El €0 0 -2 o o &0
#pas (mm) pos (mm) 2pos {mm) xpos (mm)
Track in x-z plane Track in y-z plane Track in x-z plane Track in y-z plane
sof sl b
af b B
£ £ e
F F £
- - Tk
o o
wE of sE
e s s el TP B e B T R T e T R TR
- = ,!pnsn[mmy r o “ - - 721 ypnsn[mmy = N “ *pos (mm) ‘ypos {mm)
CosTheta: [067931 Phi: [-28.75556 Energy: [144.09747 Length: @eusea CosTheta: \GEUGM Phi: 2094035 Energy: 12127612 Length: |39.72293
Entry ID: 92 2| EventCount: [139 Entry ID: 9 4| EventCount: [12
Timesiamp: 141135 Number of Hit: 21 Number of Track: [1 Timestamp: [876702 Number of Hit: (33 Number of Track: [1

AR R = SLia Ty
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BFFIEIHES

® 5= RUINAIEIENS, (NREBESRESD
O [T BIRRAESRusER, SMFEIBRISERIL
® 7532: HAPZFIRC?, BEIEXRERIBURT
O (AR R EAERRE, CFHaRERA, SRR INERISE

ANALOG Precision, Low Noise, CMOS, Rail-to-Rail,

i — DEVICES Input/Output Operational Amplifiers
s FEATURES PIN CONFIGURATIONS
Low offset voltage: 65 pV maximum 33;;2;,
Low input bias currents: 1 pA maximum Y
450 Low noise: 8 nV/vHz
OUTA v+
Wide bandwidth: 10 MHz a1l P2l
High open-loop gain: 1000 V/mV 4‘“' Teer et
400 Unity gain stable Cart
Single-supply operation: 2.7 Vto 5.5V +;un o
5-ball WLCSP for single (AD8605) and 8-ball WLCSP for out [1] [F]v- Yot ey fenn |
dual (AD8606) ADg605 R
v-[2] TOF viEW 8
350 APPLICATIONS VE R ondon
[ . i [ [ ’ [
0 5 10 15 20 25 DYNAMIC PERFORMANCE
Slew Rate SR Ri=2k0D, G =16 pF 5 Vius
time(us) Settling Time ts To 0.01%, 0V to 2V step, Ay=1 <1 us
Unity Gain Bandwidth Product GBP 10 MHz
Phase Margin Dm 65 Degrees
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TOFNSE5ERITE

4.3 Sustained trigger rate

s s ymis A s s =
* RAMAEZE, FMERRARRSME240us The sustained trigger rate is limited by the dead time of trigger and the sustained data rate. To
0 EEEXITEHERENB R TaESLhTE measure the dead time of the trigger, two signals with a certain time interval were injected into
. o — s the PAM. The width of the hit signal generated from the input signal is about 0.9 ps. As shown in
o BUNMAZIERR, BRILIEARE, REUEL figure 16, when the time interval of the two hit signals is 25 ps ~ 25.8 ps, the time interval of two
° Bgﬂ*lequzlmmiwﬁglgﬁ/l\.rngger%d\IE_uB%jg258us triggers gene?'atcd from the two hit signals .is.aJways. 25.8 ps. When the.time inter_val is below 25 ps.
the second trigger is lost. Therefore, the minimum time between two triggers, which also represents

[ ] '—55@5@%%40USZ:—§Q, ,mu&t%ﬁ:z:—1‘$7 the dead time, is 25.8 ps, corresponding to a maximum 38.7 kHz trigger rate.

Normalized TS Distribution

1=— — np
'
0= | 'g'-:,
F o 26.4
L =
102 .,':
E o - Second Trigger
E = 26.2 is lost
§ 10°E E
£ £ 26
r ®
107 E
F = 25,8 =333 = -0
F 40us i i
10 3 24 245 25 255 26 265
F W Time Interval of Hit /iz s
10°
E 1l Ll Figure 16. The time interval of the two triggers.
10* 10° 10°

TimeStamp
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o HREAEIERITERNR

. ..o e
(b) |RARSE RRAAN RERAS FRARS RARANEASRE ERAS RABRE BASES )
C e 1 —450
70— —
C ﬁ@ 1 —1400
) - L | 1 350
. é 65— @O — - 5}
€ = = E 18
E s E I % : 2
= g £ - 4 =250 ‘5‘
8 N 60_— Ay | — 5
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& ® »ﬂ; ] e
55~— "ﬁ.“ ] (@)
- ® ]
soﬁ,..l....l. 1”.1
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® SHEXITEIRS, SEHHIEN
o CENEXRTMRGERBARSFIhtERN—FRZD
® TESRTHARTFHIERTFESA, AR CESUEE A

1

Anode Plane Track in x-y plane AnOde Plane

oo ()

e

ypos ()

g

AR egage

d*':)‘ mgmgmgm
oD

OO ROD

PRI BRI B i
= 25

i A SR R R AN BT RTAT I AR
o I ] % 7
pos (mm) xpos frmm)

Track in x-z plane Track in y-z plane

ypos (mm)

205 )
2pos fmmj

e I N N e N
pos () vous fmm)
CosTheta: 061431 Phi: [10.19256 Energy: [25192761 Length: [52.26648
Entry ID: 4 é‘ EventGount: [4
Timestamp: [1454 Number of Hit: [52 Number of Track: [1 Xpos (mm)
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BEHtRtRMicromegasiEss

® HFisCE _LEI’JBEW}?fJiMlcromegasEEim’ TBER

° 1TZIEIREREED
10)(103
Pad Plane Mean Amp Map C
PadF 9 :_
- —25
BF
TH —z0
— 8F
— E c
E = C
E W 5k = . - . 15
8 :f_ﬂ 0“"
o = .
>

10

-40 -20 0 20 40
Xpos [mm]

—-150 —-100 —-50 0 50 100 150

2024-11-30 A B ESL T AEE —EMTPCIHYS



PERR SIS ZIE

® BERIRAFISEHITAE:

BEIRHZILSIE: 2% Nuclear Inst. and Methods in Physics Research, A 1039 (2022) 167157
® meshiEINESE: BENEmeshFIfERk Z BIRRFERISHEE
o M EERERRA

Gap Map

ypos (mm)

ypos (mm)

Xpos (mm)
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® 2024F3NL, ST ERABEER
® AL EHEAATRAAAK, 3L AERERE
o [HIRIZIETER
O 235U(n,f)IiF_\2: KFQ3058E, yflashfE5A(MeV),
O np#aY: RAQ3+RFERM, LyflashiES

B
, NPREIESNEKeY), IBREIEERE

SKR(EMeV), BRETHESREE NS

O "O(n,c)=hz: ¢60-30-305REE, yflashfF5AK(MeV), oSEHES/INBEkeV), PBIRBINEEEE AN CE
[18]: 1-3-57  Yflash [35]: 3-3-57
F ] 2P00f
3000r >000F
i 1 800F
> - N
2500} 1600}
>000k 1 400[
R | 200F
1500 1000¢ |
800F
1000} BIERIER GOOL
[ N aewesssssssssssnns 400:,
5003_1_1_1J_1_I_I_I_|_Ll_l_d_ll-lmlzg$& L TR T | 200}4_[\IrlngslhlIII‘IIII‘I\I\'
0 5 10 15 28._25 0 5 10 15 20 25
Time (us) %Qﬁ?{i}'—f Time (us)
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LNREBFRER

o HERERK:
O 25U NRAL: SRR, BEETLTR, BEATHES
O np#i§Y. "OMRAL: SHEE. THIESH. Mathpad el BE/NEHIES

Cathode

235U

70mm

Ar+CH4 (74:25)

Cathode
6LIiF

3mm
Ar+CH4 (75:25)

5mm

100um 5mm
SERNRRRRRRRR

Mesh
IIMIIIIIIIIIIIIIIIIIII

Mesh

Anode: GND Anode: GND
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® MicromegasiEmaEK:
O 35U(n A : BREEEX, RIBmHEEATRR, 0.6barSE5100umEESIERS
O npEfEY. 7O(no)xhi: KHiFEeE/NEESEE, 0.15barSES100umEFRSIEAEE
O SERET, BFHIBHEEXR, FE2XAESKEMicromegas, LR HEERE. BEEDPHFIRREEEK

mesh

Gap (100um)

F Ge (400nm) !
FR-4 |70um|

mesh

Gap (300~400um)

F Ge (400nm) !
FR-4 |70um|
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MTPC o

Multi- purpose TPC

o EHIK
O XA MH
O FUEEEAR
(m [ 1.7
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MTPCEREARE R

® 3N LIRIARTIA
o [E—RMNEFFEFEENELRTHEUERE

tREEm
6Li(n,t) 20234%2H 70(n,x) 20245108 n+’Li->a+t+n 20274~
H(n,n) 20244108 25Mg(n,a) 20254~
235U(n,f) 20245108 235y=oz 20245108
10B(n,a) 20255~
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® MTPC-v2.1
o RELINSIRERIFER, RAMMRLREEE

g 3 BRI
BEARERRS HEESRADAIR
179 IRIESSIC RS B EHIES. Bt (Ea/Ed). SEREE
PRRIR AR
Micromegas &ES%EP’—:»K%EEEE%%%LTE ag%ﬁm 1000um)
BT RVES. BRER. MUREN (SEAE)
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® n+’Li->a+t+n
o WEPAHRSMEMNEREHRFIEEERN
o FRMTPCIURGELHITNE, SCHR2 VR FRIallE

20MeVIA T * F 542-7TR B F A AR EE (18ER)

EXP.: V. Valkovic, Nucl. Phys. 60, 581 (1964)

10°
n+Li

En=14 MeV
Angle=0 deg

*
-
o

cpce ¥t %;w‘
n+7Li FSl t+°He §10
n SD A

a
S
b

15
E (MeV)

> E2 %ML (n, xT) A FEL, 20MeViA TF.
v R RE 45 SDDXFE I R A R TN B B AU H] 49 TT#K
v T8 260 RREE A7 1F B AT AR W9 B R IR
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MTPC Pro

o RAFTIREEHIE (R
o RAMETFERAK

o SLIXIERZAIEREES!
o EXIEFIHCSRABL
KiTVEHF RIS
o XEIRARREIHE

o BXSFFRIAT
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