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RPC Teststand

« RPC test stand with Trigger RPCs
BaBar spares
Plywood

 Available Gases Shelves

— BaBar streamer gas - TestRPCs
34.9% Freon 134a, 60.6% Argon, nisiiui
4.57% isobutane

— BaBar avalanche gas - o’
75.5% Freon 134a, 19.47% Argon,
4.5% isobutane, 0.67% CF6

— 94.5% Freon 134a, 5.07%

isobutane, 0.5% CF6 « IHEP 05by0.5m(4+7)
+  Trigger ~ 10 Hz €T talian Bakelite 0.5 by 0.5 m

— 3-fold coincidence * BaBar spares 1.1 by 1.3-1.6 m
Trig1*Trig3*IHEP 2

Trig 2

P




Trigger made from subset of x and y
strips to match IHEP chamber size

| Ped. subtracted max. strip number | Ent?i:(s:nm::868

For these initial tests rao0f- R 7587
Trigger coverage non- ook
uniform ;
Biased efficiency o
measurement 600
400~
200
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RPC details

e « THEP and I'talian RPC

== .  have2nm gasgap 4

= Bakelie 2 mm Bakelite anode

= & cathode

e | * Pickup strips 22-38
mm pitch,
capacitance to gnd .
3-.6 nF

« THEP RPCs have no
linseed oil coating
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RPC/KPIX

Strip termination  Blocking Capacitor

RPC

Strip plane / . N
PP // Protection circuit
X 13 Tag

KPIX

Transistion
Board
Interface: Fiber Optic
Board Isolation FPGA e
KP I X > Fiber Interface & -—p Control -ff—p| Linux PC
CLK, CMD, Low Noise Board Planned
RST & DATA Power Regulators. Upgrade
To
Ethernet

03/03/09 H. Band - SiD Workshop 3/09 5



Zhang & Band

Streamer Mode
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Preliminary RPC/KPIX Data

Ryan Herbst,
Dieter Freytag

* "Proof of Concept” SLAC
* RPC interface board « vary
64 channels » Strip Termination
* First tests -AC 5-100 ke
coupling . glzlf:k/'ng Capacitor 0.1 -

1. Optimize resistor/ | |
capacitor values « KPIX int. time 1.4 -4

2. Protection circuits us

3. KPIX readout modes * Asynch. or triggered
readout

o Periodic or DC resets



| Ped. subtracted strip sum |

RPCsum

Entries 44380
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| Ped. subtracted strip sum | fC -> Ent:?:scsu;?)ssa
B oo Total charge 3-4 pC
400 { 1 Constant  1,62377e+02  2,56541e+00 otal charge o-4 pL,
w | ONEAOK £ Sl ioacn larger, as expected, than ANL
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EEE Ty

Charge Sum of all strips
Charge of Max. strip

Charge Sum of strips above cut

RPCsum

ed.
300
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subtrac strip_ m k_9350

1" Constant
2 Mean
3 Sigma

Entries 10605
Mean 3407
RMS 2085

2,04795e+02
3,15671e+03
1.77278e+03

ol
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|_Ped. subtracted max. strip charge |
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10000

3,10145e+00
2.,61547+01
3.14008e+01

Less than half
of the charge is

in the max.
strip
RPCmax
Entries 10605
Mean 1639
RMS 1295
1 Constant 5,12532e+02
2 Mean 1,35928e+03
3 Sigma £,99113e+02

Strips 3.8 cm wide

fC ->
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Entries 10605
N Mean 3138
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| Ped. subtracted strip sum | _ RPCsu1n;443
ntries
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KPIX Reset Mode Study

DC resets per resets
[ Ped. subtracted strip sum | RPCsum | |_Ped. subtracted strip sum_| g LPCsum ___
Entries 10622
— Mean 2920 o - Mean 3184
200 :_ RMS 2154 - RMS 2089
180 1 Constant 1,81566e+02 -
- 2 Mean 2,68707e+03 500— 1 Constant  3,09865e+02
160 — 3 Sigma 1,78528e+03 C 2 Mean 2.,99459e+03
1401 e 3 Sigma 1,62533e+03
120 C
100 300—
80 -
= 200
60— C
40f 100— X
20— -
o : 1 I 1 1 1 I 1 1 1 l 1 1 1 l 1 1 1 l 1 1 0 L I L L Izoloo . I I40|00 : I Isoloo I : : aoloo . I I10000
0 2000 4000 6000 8000 10000 d\ C >
1 Constant 1,62776e+01 fC -> 1 Constant 6.,50543e+01
2 Mean -1,18056e+02 2 Mean -1,38525e+02
3 Sigma 1,99040e+02 3 Sigma 6.,35626e+01

In normal LC operation the KPIX charge amp is reset between beam pulses every 400ns
A continuous DC reset mode was added for cosmic rays tests
However, the noise seems 2-3 times worse in DC mode
Noise 8 times worse with no reset




Pedestal Studies

| Ped. subtracted strip sum | Entf:;gs“';‘z‘sm [ Ped. subtracted strip sum | Entr?ezcsu'g736
F Mean 89.89 - Mean 6.087
2000cAsync_5nf2k_9350 RMS 3844 = RN .25 5
1800 1 Constant  1.96673e+03  2.13198e °F w
- 2 Hean 9.0838%e+01  2,51182¢ 40l
1600 3 Signa 2.89652e+01  2,11014e -
1400— 600
1200— 500
10001~ 400 Add 2 other RPCs
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600} il 0=115fC
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Entries 738
"Run_5nf2k_9350 . Efgzs;'so jjigg . -Pedestal width higher for triggered
50 2 e -Gsibeo z.ewmeco  €VENtS even if no track is seen
- 3 oSt 4SOl LAL7e oPossible correlation between the time
0L of the trigger and the reset
sof- *Adding multiple RPCs increases the
- overall noise
20 *Without cables - noise ~ 5 fC/channel
= *Need to better understand grounding
10—
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Pedestal Drift ’

Overnight rum shows pedestal drift
with time, presumably due to

charge[36]:event {{charge[36]>-100.) && (charge[36] < 100.)} |
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temperature
charge[37] {(charge[37]>-100.) && (charge[37] < 100.)&&(event < 200000)} | htemp
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Compare correlations

charge8:charge9
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to enable tracking studies
« 7 new IHEP RPCs in hand of varying bulk

resistivity

Wain, | FPGa | confi | Timing | Trigger | mnject |

Register Test Menu

KPIX List:
Address [ serial [version  Teospixel | Calibration Menu |
Kpix 0_[ox00 720 7 =
Kpix 1_|ox03 o o[Tmemn ] Thresh Scan Menu

Description:

Base Run File For Async Triggers

Run Variables

Name | Value |Desciption

Add Run Variable| Delete Selected

Data Directory:

Run Menu

Read Counters
Clear Counters

Read Configuration
Write Configuration
Set Defaults
Dump Settings

r Enable Calibration
Changing Settings

I~ KpixAsic Debug
I~ KpixFpga Debug
I~ sidLink Debug

[/scratchkpix/

Calibration & Settings File:

Browse

[/u1/kpix/rundir/run_async.root

Clear File | Load Settings Rescan KPIXs |

Browse
Close

310 - 510 2 Qcm
Improved software -GUI interface

700 1600
- 1400F
1200
500
1000
00
800F-
300F-
600
2000 400f
100F 200
1 1 | 1 | o Tl lnaonllonnnflnnnallasneflanonl 10"
] 5 o 5 1 40 1 2 3 45
e | ]
3500
1600
3000
1400
2500
1200
1000 2000
00k 1500
600
1000
400F-
200F- s00f
) | 1 | | o 1 1 a0

Data Directory]scratchkpix//2008_11_14_10_27_41_run

status{Running - Low Gain

Recent developments
« Use all 64 channels for readout of 4 RPC planes

Channels To Display

Kpix 0- Ch 41
Kpix 0 - Ch 42
Kpix 0 - Ch 43
Kpix 0 - Ch 44
Kpix 0 - Ch 45
Kpix 0 - Ch 46
Kpix 0-Ch 47
Kpix 0 - Ch 48
Kpix 0 - Ch 49
Kpix 0 - Ch 50
Kpix 0 - Ch 51
Kpix 0 - Ch 52
Kpix 0 - Ch 53
Kpix 0 - Ch 54
Kpix 0 - Ch 55

Kpix 0 - Ch 56
Clear Selections

Event Variables:

Network Port

Run Command:

lterations:
5997

Rate:

Triggers
5997

Stop

Pause

Name

Value

Description




Strips Above Threshold

| avg of all evts with strip 2 max | RPCGhit
x10° Entries 81612
= Mean 33.78
= RMS 1.73
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« FY2009 Milestones:

— Relocate test-stand

— Make current, rate, and efficiency measurements
of IHEP test RPCs operating in avalanche mode.

— Readout multiple RPCs with 1 KPiX(v. 7) chip
— Readout negative RPC signals with KPiX(v. 7)

— Test KPiX (v. 7 & v. 8) trigger and reset operating
modes.

—  Optimize RPC/KPiX interface board design to
maximize efficiency and minimize strip multiplicity.



« FY2010 & FY2011 Milestones:

— Readout multiple KPiX chips

— Use position and charge information from multiple
RPC/KPiX devices to make fitted cosmic ray tracks

— Study position resolution of RPC/KPiX tracks,
— Test HCAL prototypes in teststand

—  Study response on IHEP RPCs to HF.

—  Begin IHEP RPC aging studies



