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1. 55 —JEE K

1.1. )& 8

BRI B RS « BN AFAE LA .

X RANE], B IS (1) T RIBE R 010, o WS 1. 1 BLATE @it f g A T
W&, f5#& @AY, S iEs, iR A T A,

1.2. PAHLE =

1. T FIEE 70 pll A BEARFIBAAR SRS, P I FR AR MEAH S, BRI H FRIR,
BRI A FEIR.

2. HEHAETFRIERFNEE 5 - 10* A& 8.01- 10712 C.

3. B Vo =Q/C=08mV

1.3. AL B R BRI )
1. FFHEERSIN RN 0.5 ps, IEES T2 0.5 ms.
2. WBRTAERD, KVRFERTE, B FREER, AR TREE.
2. =k
2.1. (852
10 (RN 225 = %
(5sin(8t))2 o 1 — <00 T EHIH 2.
I8 r() ARAE, w(x) NIAEFEE x. ha) 9848 o £5, B
f(=3t—2) = h(3)rOw(2)f (t) (1)

MITTT B R



wf
09F E
08 E
07F E
c? 0.6 F 3
& 05 E
& 04F
03F 3
02F E
01F E
o0/ V]
12 -10  -08
t
BB B R B
fity=1- 5 (2)
22. 55 5%45t
+ o0
: [ £t~ to)octydt = f(~ty) ®
2. j+°° IO (S(E) = 8(t — o)) dE = 1 — e ko (4)
3. r(t) = e(tu(t) £&lE, IN2E, RIR
4. r(t) = e(1 —t) &&ME, B2, JERIR
5. 7(t) = e(2t) £&1E, AR, JER R
6. r(t) = ff;e(r) dr £l A8, JERR
E R A ARSI A SE
ro(t) = cih} = e~ 5(t) — ae~u(t) (5)

2.3. JAWIE S 508 B 25

LRI R L2 ST f = . TAIRR 1 MHz.

WOAESE — B, f3 = 1, 9 2 MHz.

A RBEEL, MITTRA RLIL. a,, %f_z%Ecos(nwt) dt = 2= sin( %)
MBS 5 = ISR AR RE B
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3. AN

3.1. 1

FHEARERNAZ +20+2=0

IS A = -1+, A, =-1—].

WO AR AT 15y = e7H(Cq cost + Cysint)u(t)
HARASIE r(0,) =1 A1 C, = 1.

B ER R 750 = e7((Cy — Cp) cost — (Cq + Cp) sint)u(t)

Hr(0,)=218C,—Cy =2

IR SR ZFH AR 744 = e~ (cos t + 3sint)u(t)
3.2.2

TEZPIESM FEPIERZE W, B s2R(s) + sR(s) + R(s) = sE(s) + E(s)
HERGIBHON Hs) = 22 = L

_ 2
4%’“%\@575:52+s+1:(s+%) +%

TR




Fift DA e A
h(t) = e_é cos((?)t} + %sin((@)t}u(t)

BHRGHIE S+ 5r(t) = 77 e(n)f (t— T) dT —e(t)

33.3

s

L f(t) = etu(t) + 36(t)
HEE [Te(n)ft—1)dT = (e xf) ()
1EBIIEEM A IRZS#i: sR(s) + 5R(s) = E(s)F(s) — E(s)

i F(s) = 2= +3
e - 53 - 2
Bl
= +2 25 + 3
Hes) = S5 = G+ 1G+5)
LRI 458

25+ 3 1 7
s+1)(s+5  4(s+1) +4(s+5)

PRI BT IR Tty = (Fe" + Ze~5t )uh)
3.4.4

3.4.1. (a)
FHEIRTAL £, (t) = 8(t +2) + 6(t — 2)
R (fy * f) () = fi(t+2) + fr(t = 2)

(7)

(8)

9)

(10)

JEBRRL £y (1) PP ERAL = AR, 0 plIld £ = =2 F1 + = 2 yHul. FRUB RIS SR 3

[ _ﬁa(ﬁéﬂﬁk:
1. /£ [-5,-3] b, B—NMEEN 1 =A% FOELt = -



2. 7£ [-1,1] £, B—PMEEN 2 F=A, HOTE L = 0.
3. £ [3,5] b, B—MEEN 1 FI=FA1, HUDE ¢ = 4.

A5
(fo*f2) (1) = (1 — [t + 4 (u(t +5) — u(t +3)) +2(1 — [H) (u(t + 1) — u(t — 1)) + (1 — |t — 4) (u(KHP) — u(t - 5))
3.4.2. (b)
HERIE £ (1) = 2(u(t) — u(t — 1)), fo(£) = sin Hu(t) — u(t — 7).
[:14

min(1,t)

(hrfo)h =2 sin(t — 7) dt (12)

ax(0,t—rr)
DB EATR:
L Yt<08t>m+ 10, WEBEES, (L +f)(t) =0

2. 50<t<1H,
%*ﬁﬂﬂ:ZﬂﬁMﬁ—ﬁdT:ﬂl—my) (13)

3.8 1<t <,
(f1 % fo)(F) =2 fol sin(t — 7)d7 = 2(cos(t — 1) — cost) (14)

4. B <t<m+ 10,

1
(f * fo) () = 2ft sin(t — 7)d7 = 2(cos(t — 1) + 1) (15)
—7T
ES]lig
0ift<O0
2(1 —cost)if0<t<1
(f1 *fo)(t) ={2(cos(t—1) —cost)if 1 <t< 7 (16)
2(cos(t—D +Difr<t<m+1
Oift>m+1
3.5.5
1. 1 —e ¥
1 1 a
y —e il = Z _ =
06{1 ¢ } s s4+a s(s+a) 17



2. sint + 2 cost,

) (i _ s 2s+1
L{smt+2cost}—52_|_1+282+1_52_'_1 (18)
3. (1 +2t)e
2 s+ 3
) -\ _ —
L{1 +2t)e }_S+1+(S+1)2—(s+1)2 (19)
3.6.6
1
1 s(s245)’
SR 77 o3 R T
L T S o0
s(s2+5) ~5\s 245
HCER B AR 1 h
ot L g 1(1 _ cos(\/Et))u(t) 21)
s(s?>+5) 5
2. 3(s+4)s(s+2)’
a8 B
3 S _ 6 3 22
(s+4)(s+2) s+4 s+2 (22)
HCER B AR
1 5 _ (f—At a2t
L {3(5 e 2)} = (6e 3e~ 2 u(t) (23)
4. BN

4.1. fESRERE 73 B

R A, 228Th FEEN o EZANE 224Ra 1 0, 84.43keV, 215.99 keV, 250.78 keV,
290.32 keV FRED. (KIUA RED IR v B4k £ E HIXLEREL 72 IE:

1. 84.4keV: 84.43 — 0, iR —5LiEek;

2. 131.6keV: 215.99 — 84.43;

3. 166.4keV: 250.78 — 84.43:



4. 205.9keV: 290.32 — 84.43;
5. 216.0keV: 215.99 — 0;

6. 74.3keV: 290.32 — 215.99, iX— X 1R,

K AN AL R AKEE « BEIE DL B LSS RS LedH pl. Hh 84.4keV N FE I,
216.0keV X2, 131.6keV 5- 166.4 keV NHFZERE, 205.9keV Fl 74.3keV #:55.
N4 B RIS, (NGRS X F:

10F
09F
0.8
0.7 E
0.6 F
0.5F
04F
0.3F
02F
0.1F
0.0 B

relative intensity
T T T T T T T
1 1 1 1 1 1 1

N 1 N N | N 1 N N N N 1 N N
100 150 200
E7 keV

4.2. *FA AR S R R L P i
HRF RS B FENE A BT OR BN IE. FITURRE R - P4 FL B R AT 197 A - B X 2

Egep = 1MeV
w =25eV (24)
N=] '21506 =4.0-10*
X IS LAy
Qo = Ne=4.0-10%x1.602-1071° ~ 6.41-10715C (25)
AR B 2R R A ),
V =1000V
d=10mm = 0.0l m (26)
E= % = % ~1.0-10°Vm™!



HFHEEBEFIBRRDINN p,=2-10m?VIst =02m?V-1is™t, p; =

2cm?V~ls 1 =20-107*m2V-1s1

Fi LIERS S EHN v, = u,E ~2.0-10*ms™ 1, v; = y;,E =~ 20ms~1.

ABEARITT S, AN E,p = & = 100m ™1

A4 Shockley-Ramo S, BARPEGR T A BHAR MR FAIRA/INA i = quE,, = T
HLF- 5 1E B - DTk [F) =, RISl R R P 8 2 .

HLFERFHAR A ER BN d — zp = 6 mm, 1E BT ERRARAYER BN 2o = 4 mm, SORCEER A7)
B

4.10°3

d— Z( 6 - 10_3 _7 Zg -4
=== = 55108 ~3.0-1077s=030ps t; = o =0 ~2.0-107%s = 20@@s
HLIEA/ N 3N
i, = % ~128-1078Ai; = Qflvf ~128-10711 A (28)

PR LE T B S 7 FEL T T B TR IR DAy

i; ~1.28-10"11 Aif 0.30 ps < t < 200 ps (29)
0if t > 200 ps

i, +1; =~ 1.283 - 108 Aif 0 <t < 0.30 s
iA(t) =
gL U, B2 — 1) 12.8nA BYPREF-Fkif, FEf5 A — 12 12.8 pA K E FREE.
4.3. HibARe FE 1 28 PH AR, L 3
AR AR P, B ==, N RHAR AR FR S RT HC

Pwz) = (30)

Tifdy<z<d
PR AR 7

0if0<z<dy

1 .
mlfd1<zgd

A d=10mm,d; =9mm,d —d; = Imm.

T SE PRIERS FL £ R X AT 2



1000 — 900 _ 900
Imm T 9mm

FT LR B d AR v, ~ 2.0-10*ms™!, v; ~ 20ms™!.
4.3.1. WER LR 7

~1.0-10°Vm!

(32)

IR E AL EAEMIR 87, B 2o < dy. RS MR 1T, BHARAIBCFRE 0 5E, ATTRH

AR ZEVRIVAEEES
4 zg = 4mm I, A MEEE A EEBEIHK 2 = 9 mm ATFEI R

_dl—Zo_ 5'10_3

b= - ~25-1077s =0.25
1= T T 20108 S HS

P~ P AR T2 22 K R PFT 5 P TR

d—dy 1-107°
v,  2.0-10%

ty =

~5.0-10785 = 0.05us

A BETRR - AR [ Ri PR S LR A/ N Ay

L Qove _ 6.41-1071° x2.0-10*
AT a4, 1.0-10-3

~128-1077 A

HRHAR FLR N
0if 0 <t<0.25ps

iap =11.28-10~7 Aif 0.25 us < t < 0.30 s
0if t > 0.30 us

BN — M EEEZ) 50ns, mEEZ] 128 nA BRIk, BEARAE FREE.
4.3.2. WEPRAEAEHIR G- BH AR - 18]

(33)

(34)

(35)

(36)

3 2o = 9.5 mm I, FLEALE AL TR S-FAAR .2 18], PRIt IR B = AL R A

53 XI5
FEL - 25K FE AR I ] DAy

d—zy 05-1072

- ~25-1078s = 25ns
U, 2.0-10%

t, =

E B T EEMAR A 1Ry

—d 0.5-1073
_Z0—d1 _ ~25-107°s =25ps

£
! 0; 20

(37)

(38)



ey o — Qove 10-7 o Qovi .10-10
P i, = 250 ~ 1281077 A f; = 23t ~ 128 - 10710 A,
BEAR BT
i, +i; ~1.283-10~7 Aif 0 < t < 25ns
iag = 1i; ~1.28-10"10 A if 25ns < t < 25 us (39)
O0ift >25pus

PRI, 2 FELBS R A AR, BT 22 6 1 — s L T LA B R .
4.4. FEGRIAFEIR 5015

XE— M2 IR prn BRIUER. B n XEE d = 0.3mm = 3.0-10"*m,
Np=1-102cm=3=1-10"m=3.

eg; = 11.7¢9 ~ 1.04-10"1°Fm~! (40)
4.4.1. ZFERWE
Mg AR T LR BRI, SRR Vg = qgifz
RWNE;

(1.602-10719) (1 - 1018) (3.0 - 10~4)
Vfd = ~ 69.6V (41)
2x1.04-10-10

FrAFERBELIN Vg = 70V

4.4.2. RIfR)E 200 V IR I 5 fi
T 200V > Vi, BER C8RFER, I T IR RIS, B M BARCh x = 0, A1
p* WA x = d, MR AN e 9 = o0

€si

HH f(;ilE(x)ldx = Vg

LEs]
Bl = 2= Vi | qfs’?x (42)
He vy =200V, ATl
Ey~ 4.35-10°Vm™!
S~ 155-10°Vm2 (43)

|[E(x)| = Eg + Sx
IXH x H m AL [l V! AL

10



Kl |E0)| = 4.35-10°Vm™!, [E(d)| =~ 8.99-10° Vm™L.

T L7 R A T FARAL B S, 7] p BHARER ISR K, TRAR 2 — T IR BRI = A .
4.4.3. FHBRAIBRIS 73 i

PARBERI &, BRI 9oy = 3

PRI BE AR A FEL A 4

E _dgow_l_ 1

W dxy d 30-104m

bR, PRI I R R [ L T 2 32 =) AN AE Y.

~3.33-103m™! (44)

|E(x)| Vm™!

=

Q1
R RS R

1

10 3

1.0
02F 3

0.1 0.5 - —

0'8-I”III”III”IIII”III”I””- 0'8-II”III”I””I”III”III”II
.00 0.05 010 0.15 020 0.25 0.30 .00 0.05 010 0.15 020 0.25 0.30
X mm X mm

4.5. BT AZARI i HS HRL A

WP T 0 M EF-Z27 . B R G R B 2, DRI WA S H AR
B, PR x = 22

AT 5, BN ) = &

AU S ) =

H#E Shockley-Ramo 7 B, B4 it T 16 WM. b 1 17 H 110 L 147 B K/ A9 AQ =
191924 ()~ Protxy)

4.5.1. P22 R

FHL TR BB, DRI T 58k AQ, = e(1 — (2)) =
2RI LR, 82T AQ, = e((3) —0) =
HUSEIHATECA AQ = n(AQ, + AQ)) = ne

11



4.5.2. - ETRBHBUE, 257U 50% Hiluse
HLF il 5

HAE P22 E KRG AR, 5 —Fr 4G LR, B = A AL T ey, A 22
ﬂﬁmwamq%q:%z
HAQ = B 4 2 = e

4.5.3. Eﬁ,?i’ﬁﬂmﬂﬁ% 28 AE 10% HiR

AT 19
A _ne 01 3ne\ 1 3 _ 13ne 45
Q‘Z"*'X(?F)‘(Gj+<ﬁ>>w‘7ﬁ' >

P =AML R A RSN AQ = ne, Jne, 3ne,
X4 1 K i L LR RSy AV = 29
PRt 727 (R BT 3, BRI .

5. BRI

5.1. 1

B AT RIRIKICN iy gy = Lo(u(t) —u(t —ty,))
JIE RC HUBSTIE C2 + & = igqn
lﬂﬁ%@@%%@0<t<%mm:%R@_aé)
TERKHEERIG t > ty,, v(t) = IOR<1 —e_lt?z_gi>e_%

1 3 t, /T RC W, f880A I e Rc~1—— WIMTE 0 <t <t, B v(t) ~
(@ywmmﬁU%@LﬂJmm~%c_§%ﬁﬁﬁ@ B RC HEBCER. JXIN
T 7 = fa ki,

2. 4 b, JERT RC I, MHETELALA RC PIPOE EFHFROE TRIAS(E 0 ~ R 1ERkM
SRR AH 53 T 1] HL LR T 5. Bkish i R ARSI 5 RC R e X
A £ RE TR

12



10F 3 10F 3
09F 3 09F 3
0.8 F 3 0.8 F 3
S 07 3 Bo07f 3
S 06F 1 S 06} 3
£ 05F 3 Eo05E 3
g 04F 1 2 04f 3
03F 3 03F 3
02F 3 02F E
0.1 3 0.1 3
R T Ty S S e S B
normalized ¢ normalized ¢
5.2. 2

PR AMRFE R T IR 3 AN DX IR LR B9 28, AR Btk K = S

do;

1E (=b,—a) XA, Ky = 478 = (19214 ymv-1 = —200

1€ (—a,a) X, K, = 2225 = (2522) vmV~! = —1000

1E (a,b) X, Ky = —B;_(a—A) _ (—1.42+1.0> VmV-1 = —200
SIS AL R AT S SFEN Cyp = Cp(1 - K)
T2 Cyp = Cyz = 1 x (1 = (=200)) = 201 pF, Cppp = 1 x (1 — (=1000)) = 1001 pF.
AU A A B A C; = 10 pF BIH A, M 3 X TR AR R A LA 72951
Cin1 = Cin3 = 211pF

(46)
Cinp = 1011 pF

4 v; F4AN 0 B AR ig H/INVERIN, B BFRIEDT AN, f AT S EE o B
T, T Ria VR IZ MR LR A2 3):

L BT (—a,a) XH, BiEHRA, KT o, T EEEERER PR FA
2. Mo, < —afaltA (=b,—a) X, BRERE/NA —200, v, RS2 EFA-(HIH R TASE.
3. Y v, < —b JalHHEEAIEWE, v, = B =14V, B8 K i, L FAH LA

k2 Ui, i R R RS A RIS KT PR X -~ 184825 1X -~ TR AL,
5.3.3

B R4 9 R, = 1000, C, = 1pF, A = 1-10%.

i ANHEIEERA Ry = 100, C; = 2000 pF.

13



HF o, =—
Rt L REL I I P PE B A SIS AUB Y BUN Ry = 12r. Creq = (1 + A)Co.
BRI FEREM AR Z, = R; || (f)
HHR; = Ry [ Rpeq, Ci = C1 + Creq.
RABUET Reeq = (55007 ) ~ 0.100
R; =100 0.100 =~ 9.99 - 10* Q) C; = 2000 pF + 10001 x 1 pF = 12001 pF ~ 12.0nF47)
Fr AZE R ABHSTR] BN Z; ~ 99.9| 12.0nF
54.4

5.4.1. (1)

FEEN AR ER, B v, = A(0—0v_) = —Av_

V,—U_

TR : +-x—==0
fRA o =-% F@rlﬂ%iﬁﬁ ~A oo
fRA Ry =100,Ry =1,A = 1000, 22 = —1000 x 15530557 ~ —90-83
5.4.2. (2)
R RO, BRI B = 2 +R2 = 5
H o, = A(v; — Bo,)
PRI 2 = A
fRA A =1000,8 = 0.01, 22 = 1955 ~ 90.91
AT LB AR A IR PG 2SN AIAIABORE R8T 51 Ky ~ —90.83, K, ~ 90.91.
5.5.5

AR AT RN v, BN v, EMGSBE R —Av,, F1E] RC 2% 2

_Avi -0, _ dUo dvo — U
R T A o
i A ¥4 KCL: i(t) = zdt +Cfdvdtv
TEPLIRIRA () = Qo(t), BN I(s) = Q, AT Vo) = Qg?{ﬁ;

HAE Cr = C; + (1+ A)Cr, K = R(C,C + C;Cr + CCy).

14



IR A

K
Hr = Cr
R (14 A)Cr IEKT C,,

i

Cr~( +A)Cf
C
T R1 +A

O] G RGL I
Uo(ry = —%(1 - e_é)u(t)

C
T~ R——

BIE LRI i WEZT o FHaa o BT, 23 4L © JafaiE®] -

#TE Cp PURHIX Ry, H RCr KT RC,

Dlo

(49)

(50)

(51)

(52)

B A RERAAAE, (H B FA LR RAT sl Ry SRR Hinth A F KRR
A, MEEEFREEEIER KN AR 1 ~ RCy RIBMIFIZLL. R btk LT+ +

ST AR A PR BT + 18K B B F e SR BRI AR
5.6. 6

BRI ERAE N fiy ~ SO
+_

Cr

C:
1+=
f

Z3ULAWNE

15



1. (1)

1+
t, =0.35 x ﬁ ~ 3.85ns (53)
2. (2)
4+ 10 10
t,=035x —= 109 ~ 2.10ns (54)
3. (3)
1+ 12
=035 — 1019 ~ 1.93ns (55)
4. (4)
1+ 22
t, =0.35 x W ~ 4.20ns (56)
5.7.7

IEH AT RN o), T RO 0, BS STBORERE i) = G(v, —v_) = =Gy,

HfP G=10mAV-1=0.01S

B E
Cr=1pF
! (57)
C = 10pF
R =500
Lo A P C,C+C;Cq+CC
A 5 R R AT R SR R R R RO ©« ~ ——
CrG+—t
RARE:
C,C + C;Cs + CCy = (100 x 10 + 100 x 1 + 10 x 1) pF? = 1110 pF? (58)
C;/G=1-10""2Fx0.018=1.0-10""*Fs!
C;+Cr  101-10712F
110 TR 0210 16 B (59)

R 500-1030
C+Cf

T CGIEAT

16



14

1110- 10724 F2
T ¥ 10210 4Fs1

TR EERN EAREEE RN ¢, ~ 227 ~ 241077 s = 240ns
DRI iz S R TSP RIZN ¢, ~ 0.24 ps

~1.09-10"7s = 109ns

17

(60)



	1. 第二周作业
	1.1. 问答题
	1.2. 平板电离室
	1.3. 平板电离室漂移时间

	2. 第三周作业
	2.1. 信号变换
	2.2. 信号与系统
	2.3. 周期信号与傅里叶变换

	3. 第五周作业
	3.1. 1
	3.2. 2
	3.3. 3
	3.4. 4
	3.4.1. (a)
	3.4.2. (b)

	3.5. 5
	3.6. 6

	4. 第八次作业
	4.1. 伽马能谱分析
	4.2. 平行板电离室阳极感应电流
	4.3. 栅极电离室阳极感应电流
	4.3.1. 电离发生在栅极下方
	4.3.2. 电离发生在栅极与阳极之间

	4.4. 硅探测器耗尽与电场
	4.4.1. 全耗尽电压
	4.4.2. 反向偏压  时的电场分布
	4.4.3. 阳极的权电场分布

	4.5. 载流子俘获时的输出电荷
	4.5.1. 电子和空穴全部被收集
	4.5.2. 电子全部被收集, 空穴仅有 50% 被收集
	4.5.3. 电子全部被收集, 空穴仅有 10% 被收集


	5. 第九次作业
	5.1. 1
	5.2. 2
	5.3. 3
	5.4. 4
	5.4.1. (1)
	5.4.2. (2)

	5.5. 5
	5.6. 6
	5.7. 7


