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High-speed photon-number resolving detection with MPPC
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Abstract: In order to improve the multi-pixel photon counter (MPPC) high-speed detection and
improve the photon-number to distinguish features, we use the gated suppression MPPC, and
combine the self-balancing and low-pass filtering technology to suppress the capacitive-spike noise
of MPPC down to the thermal noise level, realizing the linear extraction and rapid recovery
detection of photogenerated avalanche signal. The experiment result shows that the 200 MHz gated
MPPC achieves the effective resolution of 14 photons of the 40 MHz repetition frequency lase with
the average detected photon number is up to 6.8 per pulse. Compared with the passive suppression
mode, the photon number resolution in the 200 MHz sinusoidal gated mode is obviously improved,

which provides a reference for high-speed photon-number resolving detection.
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Fig. 1 Schematic diagram of passive suppression
circuit of MPPC
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Fig.2 The output signal diagram of detection
system based on MPPC
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Fig. 3 MPPC output signal peak distribution under different repetition frequency input optical signals
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Tab.1 Photon number resolution coefficients of lasers with different repetition frequencies
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Fig. 4 Diagram of experimental setup in gated suppression mode
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Fig. 5 Experimental results under different working modes

PABOCTEE 2, RIATTEMHIBESGEE T8
TR PRCR . (B, TR H R K
i T I 55 A A I TR EUE S B (55 A0 it 5
FEW/N, WA A A3 A B S A 5 AR B F
TRAEREARAE /N SR ahimiEi=CAE L, 200 MHz
IESZ 1A R B9 PNR 380 R Gl T8 i 5
IR/, SECDCFEG PR SR MR A
PR, WA SR DT 500 22 BT Ak P b A
A PNR IR .

24 PNR 0 2 e 7 A Bk b 4.56F1),
2HFE TOCT MR L &, g
2HTFE TFHOEFE PR, Wk 2/t
7No 200 MHz 1E 5% THE M A =X R 106+ 40
HERBURZ N TR MG MO8 B R
B, HEELCTFENE L, 2R T8 AT 5%

| 200 MHz
I A E
L=




%1 £\

A, % mEEMPPCHYYE TR 3PN

o« D7 o

f, SRR RT PNR R AY 18 2 7 8
o BN, #EhMHIEEUT 2 AT TR R
FHCK 0.709, HIEMHIET 2 T ROET
B ZREL 0.633 HILL, AT MY TE R EL
KHEAHZE 0.076, [FIFE, WahmEIET 56+
(CF U P 250 0.683 51 TH I HIEIR 56
FHETHHERE0.671 ML, &6 TR
FPCE/N, EoE, PR 7 AR T
B £ 0.725 5T 1EEMEIET 767k

FOrHERE 0714 ML, TG R AET
By R BOE /N HAZE 0011, ZIEAE4E R %
W, Suish i, TAE#E 200 MHz []
PR 5L F MPPC (9 PNR #8255, L
JF RIS TGE. £ 2H a3 B2
FHPCFEIT IR, asy 8 3T HDCTFE
BEEEL, ays Fm A NTHOETF BRI, ase
J ST HPDCT PRI, as; M 6 T
THORE, a7 ] 7T HETHOCTRSIREL

R2 TRETERX TR FHRSBRRY

Tab.2 Photon number resolution coefficients in different operating modes
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suppression mode
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