CHESS2 data acquisition




Setup

CHESS2 is water cooled using CPU cooling jig

A cooling




Thermal picture




Data acquisition software

We implemented an OO framework
o Class HitMap_Plotter (plotting hitmap)

o Class Chess_control (configuring Chess2)

o Class Frame_data (to decode frame and process hitmaps)




69 v class
70
° ‘LS 71 def __init__(self):
D ata a Cq u I S |t I O n 72 rogue. interfaces.stream.Slave.__init__ (self
73 self.plotter = Hitmap_Plotter()
74 self.counter = 0
ft 75 self.ev_hitmap_t@
S O Wa re 76 self.ev_hitmap_t1

Lf.ev_hitmap_t2
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Extended the _acceptFrame function i bt e B IR
o Callback function executed each time a frame arrives :rf'“e- read(p, @)
82 = Frame_data(p)
> Process frames on the fly f.decode_frame()

Lf.hitmap_update(f)

Accumulates hitmap e ".((:ounter ‘=1 )
86 print(self.counter

o

o

Counts number of frame
18 (self,frame_data):

Very fast 89 Lf.ev_hitmap_t@® += frame_data.hitmap_t®

3¢ self.ev_hitmap_tl += frame_data.hitmap_t1

Lf.ev_hitmap_t2 += frame_data.hitmap_t2

o

(~-: "):
f.plotter.show()

(., v"‘/)-
Lf.plotter.add_data(self.ev_hitmap_t@,
f.ev_hitmap_t1,
:.ev_hitmap_tz)

f.plotter.plot()

(self):
f.counter = @
f.ev_hitmap_t® = np.zeros((128,
f.ev_hitmap_t1 = np.zeros((128,:
Lf.ev_hitmap_t2 = np.zeros((128,




1 limport matplotlib.pyplot as plt
import matplotlib

Data acquisition [

5y class - :
6w def __init_ (self):
SO Wa re elf.fig, (self.ax@,self.axl,self.ax2) = plt.subplots(3,1)
B self.im@ = self.ax®.imshow(np.zeros((128,32)),cmap="jet', a ='auto’, =0, =1)
9 self.iml = self.ax1.imshow(np.zeros((128,32)),cmap='jet', aspect='auto', =0, (=1)
) 19 self.im2 = self.ax2.imshow(np.zeros((128,32)),cmap="jet', aspect='auto', =9, =1)
New class Hltmap_plotter 11 self.background® = self.fig.canvas.copy_from_bbox(self.ax@.bbox)
. . . 12 self.backgroundl = | f.fig.canvas.copy_from_bbox(self.ax1.bbox)
> Realtime pIOttmg of h|tmap5 13 self.background2 = self.fig.canvas.copy_from_bbox(self.ax2.bbox)
° Very fast NlOOf/S pOSSible ‘fv def (self,datad,datal,data2):
o Buffer the figure canvas e e
o Uses matplotlib.blit to render 3 PRLECVUEDZ b GlE Y
data 20y  def (self):
21 plt.pause(0.2)
:iv def (self):
24 self.fig.canvas.restore_region(self.background®d)
25 self.fig.canvas.restore_region(self.backgroundl)
26 self.fig.canvas.restore_region(self.background2)
27 self.im@.set_data(self.data®/max(1,np.max(self.datad)))
28 self.iml.set_data(self.datal/max(1,np.max(self.datal)))
29 self.im2.set_data(self.data2/max(1,np.max(self.data2)))
39 self.ax@.draw_artist(self.im@)
31 self.axl.draw_artist(self.iml)
32 self.ax2.draw_artist(self.im2)
33 self.fig.canvas.blit(self.ax@.bbox)
34 self.fig.canvas.blit(self.ax1.bbox)

self.fig.canvas.blit(self.ax2.bbox)




5w class . ():
6v def __init__(self,frame):
7 self.frame = frame

Data acquisition |Fuusmem.

19 self.mhflag_Me=[]
11 e -CO]._M@ZU

software

self.dvflag_M1=[]
15 self.mhflag_M1=[]
New class Frame_data aebilnd
o Defines frames objects = self.dvflag Na=(]
o Decoding methods eltcol el
. ey . 21 self.col_M2=
implemented within 2 .e1f. row_M2=[]
;; self.hitmap_t@=np.zeros((128,32))
25 self.hitmap_t1=np.zeros((128,32))
26 self.hitmap_t2=np.zeros((128,32))

28 v def __str__(self):

29 msg = str("Hitmap @ (self.hitmap t@):"+str(self.hitmap_t@)+"\n")
30 msg += str("Hitmap 1 (self.hitmap_t1):"+str(self.hitmap_t1)+"\n")
31 msg += str("Hitmap 2 (self.hitmap t2):"+str(self.hitmap_t2)+"\n")
32 return msg

33

35 v def (cls,dat):

36 row = dat[0] & Ox7F

37 col = ((dat[1] & @x0F) << 1) | (dat[@] >> 7)

38 multi_hit = (dat[1] & @x10) >> 4

39 data_valid = (dat[1] & 0x20) >> 5

40

41 return data_valid, multi_hit, col, row

42

43 v def (self,dat):

44y if not all(d == @ for d in dat):

AC w far 1 in ranae(? len(dat) 2):



HitMap collection

CHESS2 can only send 8
hits.

To produce an unbias
hitmap we need to define
windows of 8x1 enabled
pixels and move it around.

CHESS2 array 128x32

1. Enable pixel for
window of 1x8

2. Collect frame and
accumulate hit map

3. Move to new window

4. Plot the hit map



x=4.01613 y=50.7277 [0]




Conclusion

Water cooling ~200S (based on CPU water cooling solution) keep CHESS2 at a max of 40C

Data acquisition modified to be Object Oriented and processing frames on the fly. Works great
but for very heavy frame rates plotting tends to hang (thinking of moving it to an other thread)

Data acquisition environment is ready for more advanced tests now.
o Understand the parameter space of Pixel configuration
o We have access to an alpha source.

We confirm the presence of a dead region in array 1. To be investigated.



