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Bonding technology for DFC Powerchip

Arvydas Kausas, Jun Kobayashi, Vincent Yahia, Hideho Odaka, and Takunori Taira
Division of Research Innovation and Collaboration

Recent advancements in Giant Micro-Photonics toward ubiquitous power lasers have enabled the generation of
extremely high powers, opening the door to numerous applications in fields such as nonlinear frequency conversion,
terahertz wave generation, laser ignition, Master Oscillator Power Amplifier (MOPA) systems, and laser material
processing, like laser peening [1-5]. However, the development of high-power, high-field solid-state lasers is
constrained by the heat generated in the gain media during laser operation. The resulting high-temperature gradients
in both the transverse and longitudinal directions of the crystal induce the so-called thermal lens effect, which includes
spherical aberrations that require additional compensation within the system. Furthermore, depolarization losses can
significantly reduce energy extraction from the amplifier.

In conventional laser amplifier systems, side-pumped, non-bonded Nd*":YAG rods were commonly used to achieve
sub-GW peak power at a low repetition rate of 10 Hz, primarily due to thermal effects that limited operation at higher
repetition rates [4]. Several efforts have been made to enhance heat removal from gain media. Hanson et al. reported
a single-disk structure of YAG/Nd*:YAG/YAG fabricated using diffusion bonding technology, allowing heat to be
removed from both faces of the Nd**:YAG layer [6]. Divoky et al. demonstrated a kilowatt-level average power output
of 150 J, 10 ns pulses at 10 Hz, achieved with Yb*:YAG ceramic-based multi-slab configurations utilizing large-scale
cryogenic gas cooling in the amplifier system [7]. More recently, an upgrade to 100 Hz operation with 10 J of energy
output was reported [8]. Since laser pump diodes constitute a significant cost for solid-state lasers, it is crucial to
identify gain media that support reduced diode usage while offering long storage lifetimes or superior heat dissipation
capabilities.

To develop a compact, sub-nanosecond, giant-pulse, tiny integrated laser for high-repetition-rate and high-field laser
systems, a novel Distributed Face Cooling (DFC) architecture is proposed [9]. This involves fabricating a monolithic
multi-disk structure with distributed transparent heatsink (e.g., sapphire) interspersed between thin gain media (e.g.,
thin Nd*:YAG) using Surface Activated Bonding (SAB) technology. By combining gain materials of low thermal
conductivity with crystals of higher thermal conductivity, efficient heat extraction is achieved, as the effective thermal
conductivity of the composite material is enhanced [10]. The composite structure allows for the use of various doping
concentrations and crystal thicknesses, enabling a more uniform thermal distribution across the composite chip. This
results in lower temperatures within the crystal, thereby reducing overall beam distortions caused by thermal effects (Fig.

1(a)).

The DFC laser with a monolithic multi-disk structure combines the advantages of both conventional rod lasers and thin-
disk lasers. Firstly, the DFC structure provides a flexible means of achieving the high gain cross-section characteristic
of rod lasers. It also facilitates direct diode end-pumping, leading to a compact and simplified laser system, distinct
from the parabolic mirror-based recycled pump scheme employed in thin-disk laser structures. Secondly, the composite
structure design effectively suppresses parasitic oscillations in high-gain laser materials [11].

The crystal bonding was performed using an inter-layer (e.g., amorphous layer) assisted surface activated bonding (il-
SAB) method, which is suitable for optical materials, such as YAG or Al:Os crystals. The first demonstration of SAB
was reported by Suga et al. for bonding of Al-Al or AI-SnsN, materials [12]. Applied at room temperature, the il-SAB
method has sufficient bonding strength, unlike other direct bonding methods where moderate or high temperatures
are required to facilitate the bonding. Therefore, the il-SAB method is suitable for joining dissimilar materials, as
no additional stresses are introduced to the bonded structure. Before the bonding process, two crystals are acetone-
cleaned and placed in a vacuum chamber (<5X10~° Pa) where material surfaces are irradiated by an argon fast-atom
source. During the bombardment with argon atoms, the oxide layer is removed from the top of the material, which
leads to the formation of an amorphous surface with many dangling bonds. Finally, crystals are contacted together
using a mechanical press to facilitate the formation of chemical bonds. This bonding method enables the fabrication
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of composite structures comprising different materials and surface conditions, including optical coatings. Figure 1(b)
shows the bonding machine used to fabricate up to 10 mm aperture crystals suitable for the oscillator and amplifier
systems.

a)
Coating Distributed Face Cooling
s — Coating
Gain Transparent
heatsink

With the invaluable support of the Machine Shop, our group at Institute for Molecular Science (IMS) successfully
manufactured Distributed Face Cooling (DFC) composite chips. Various material designs were meticulously modeled
and produced using a custom bonding machine developed in collaboration with Mr. Takuhiko Kondo. This collaboration
has been pivotal in advancing bonding technologies, enabling the exploration of new machine designs that further
enhance the capabilities of composite material fabrication. Leveraging this innovative bonding technology, we achieved
the development of a J-class energy amplifier system, which is ideally suited for demanding applications such as
electron acceleration. These advancements highlight the transformative potential of tailored bonding methods in high-
power laser systems, paving the way for new scientific and technological breakthroughs.
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f0 20 % 4 s e 70 8 80 o0 IO b 4ch AD Converter

s ds
1970.01.01 0909:02,19.2290.34 3356
srver imestanp: 451000 (1970.01.01 09,0731 offet: 0 s)

@ USB Type-C (21240 CTEMEL . 2.4GHz AR LAN R CIEA S T2 AD 2 73— 4 —
@ N http V— N—"TRi 5 777 FR Web R—V % FUE TN ALE O http 7 74 T M CT — X B Al hig
@\ J1%4 (BNC), i KA JIFEE+ 10.4V, 43 f#HE 16 bit, 1 Sample/s & (2T v /L RIRFEUS )




2024 £ R{Em

24B01 73X T—

38 X 26 (mm) DA T AT I ALEE A S ZRRIEL | Fof
HUMSH LT R Z @ 720 OR[N — T 2y by F
VT TCRUWELT, ALEOE S 50nm, A5/ 3%—r D R&ES
139.9 X 7.0 (mm) THEAEEIT>TUD,

24B03 7+ MU VELIEE

(1 20mm DA Fe MR I SNED R D AFEDO /52—
ZEEHELTZ (¢ 100, 150, 200, 250pum), /3% — 2 DNLE
BT D10, AFRO B F— 2 DOHDTE T N F—
CERREL TS, /32— OB X Au (t100nm) / Cr (t3nm)
T AT I —r O BIEE Y =y by T 7
THIETHREEREZE ST CND,

24B04 MiREFENEESFEMERET /N1 X ZN—3Y 7 OF & SEMI

HELthA X —
FEE RO O 10mm A T L. A
DEHIRANR = T DRI D A ORI 1
Z [ 150um FEPHICAERIL 72, M R A0
42nm B2

24F01 filAEE 3 TEEFt

() 20mm & il A7 9 F5pR =D 150 wm &l -
3EATICHRL, AR DO LS 7o E a2 ERIL
7o 1EIEE AT 86nm R,

24103 SUS X v ¥ 1 EWOHEIE 2

FEAR TAE CIREZ 32T 72 SUS Ay 2 BRI, Bl 1%
HEGELIZDA Ry X EATo77, i E 1Z300nm AEL7-,

24104 X ZIVTRY

HRIEHI 20um D7EHE FI ALV~ 20 %45 - & THIELTZ,
ANIL Y AMT SU-8 % AW T SidEiR FI2V Y /97 4 Cllfk
L. DX DOEMER DT AL E AN Z THRIEL T,
B = DRESTLE 55um, [FFE 94pum T, 5 X 8mm D~ A
DAL TF IR IAT X TN~ T— Iz 63 HHRMEL T,
HENZIR > Ty Z—on I TEI I Tl 375,




AHhrOZOX w032 214%)

2024 &£ T{HKFEU A b

(R 5| b4 24C05  |L— LML

24A01  |OT HHIIHAT—Y 24C06 [T L N—Z IR

24A02  |CD JTE H FEAR LA — 24C07  |BEEFEEAIGE

24A03 | INEVHREIRLZ — 24C08  [Nal ¥ HH2sE ETE B

2404 EAERL X 24C09 |Fm—TAHR

24A05 (MRS —/LRODIBINT 24C10  |BRELE L O TAE
24A06 SAB3 BHE = —AR—Fk B 24C11  |AFM #Bh

24A07 BHA 28 A=y O &WE [BEE] 24C12  |Beam displacer 7% 7% —
24A08 [T~k T = A AT VT X TS 24C13  |Moonshot 480mmDFC Ax/L4 —
24A09 |y e 24C14 | —T v _X—2 (~“ULF=FE 1)
24A10  |Si NN LA AR 24C15 |7 ATk

24A11  |Partl for SS-4BG 24C16 (M6 BANT

24A12  [FRAMER AR (MCT) [H & B 24C17  |TAITL—LA vk

24A13  |FUBHEE B 24C18  |SUS430 Bk

24A14 | TZUVER GBI L 24C19  |pre FroN—EEH-OWH (5HE)
24A15  [EEYE S LB 24C20 [TAMRINT. 3=

24A16 | EZE BRIV A — 24C21  |IATETE

24A17 H1f5 7L —Fh ver.2 24C22  |BEEHE

24A18  |DC B—X—[E T E. 24C23  |R=[AldsE A oy R R
24A19  [FBbRLVE —IBINT 24C24  |ZHETER [BE]

24A20  |FEbRALZ — 24D01  |JEEHRNLH —

24A21  |MCT [#EEE 2 24D02  |CCD #4 H 2845 Ve 2 FH R IR
24A22  |AFM BV — 24D03 VT Ly RAR—RBN 2
24A23  |WFEEVR E. 24D04 |\ ZAT 7T b7 AR S
24A24 | TATEE SV — 24D05 L —W—<—h— ik

24A25 | 74—RZ)L— SHV 750V D il 24D06  |EZEHINEAR T —

24A26  |DFC i HIkL 2 — 24D07 | A I —IL

24A27  |Lens Holder 24D08  [JEEEMEAL & A — BN —
24A28 ColdGonio#2 Insulator 24D09 NFET TAANHE—
24A29 BENTAVA X2 —H M0.4-8T B =4 F7T 24D10 CBG temperature gradient holder
24A30 AL EE L 24D11 R AR AR L 47—

24A31 |7 ZUNAREIV R ZBHNT 24D12  |ARPES A —#il£ )&

24B01  |M3,M4 RN BIT BRIV Z — 24D13 [T T RA—X—

24B02  |EZZ /X)L 24D14  |CMOS DA HET X 74—
24B03  |Tholab tt#iRT— H 7 &7 4 24D15  |#BEAT— HSCD H

24B04  |EFREHEE SR 24D16 |25 mml—/ LI T. 90 mm

24B05  |ICF70 752 ~DHHia e 1h B 24D17  |CMOS WATZ7a b RTH S H—
24B06 ik AR LA 24D18 gy 7ae—7

24B07 |72V I AR—BIIT 24D19  [XL X<k

24B08 [Ty wH—_R—R 24D20  |B\EEXPE AN T 7V OER
24B09 (o BT 24D21 |7V

24B10  |MCC HAR—¥ 24D22  |[HFEIEVEETRE

24B11 | ER 7 7 ANN—BUT =T b 24D23 |37 —~<U VMR

24B12 |7 IS L—h 24D24 | T ZUNAR

24B13 M8 T M) 24D25 CBG temperature Gradient holder
24B14 | @ LED B R—k 24D26  |ELZEZAE AR AL H —
24B15 |3F—=~wh 24D27  |NFL AT 7T a—TIEEE
24C01  |[BMIAKHAZRIBI (a—hHaOdHE) 24D28 | BT X B —

24C02  |[WrEFHEHEE A-B 24D29  |AFLLABIL L XF 0—T
24C03  |Shutter base—R2 24D30  |AFM R A —

24C04 | TP T NRNE — 24E01 |72V VERE BN T

49




2024 &£ T{HKFEU A b

24E02  |MCT [& & Fiig B 24G07  |Hr AL —k

24E03 |7 LT L — AR L 24G08  |DFC holder short

24E04 [V VIRV E — 24G09  |Manipulator /S—>Y 1T
24505 B2 24G10 [N T

24E06 SAB $EE 24G11 2T AR

24E07  |UVSOR & &/ 24G12 | T —H—iR—h
24F08  |ERIEH o EIT—TRA 24G13  |RANITGL T T H—H A
24E09  |Pad connecter 24G14 (VTR H —

24E10 oy N2 A 24G15 [T ARy T A

24E11  |XRD H# o7k g — 24G16  |EEMRC IR A —
24E12 IS-MCL Holder Moonshot 24H01 AT — (Thorlabs)
24F13 New GA Holders 24H02  |ICE70 7HyF Ak
24E14 S deasillE H o U ER 24H03 |7 AT

24E15 |77V ¢ 20 24H04 | 7T UVRHE

24E16 XY AT —VHYS 24H05  |JifE E AL H—

24E17  |hy 7T L—h 24H06  |Z&AETR

24E18  |[L—P—TL—]h 24H07  |SAB- 77X & —

24819  |~ArnFo L —H 24H08 |/ 2 #lT =4 [BE]
24F20  |AEE LA 24H09  |ALAEEER

24E21 IR VUSSP R 24H10  |Fr—AhNT

24B22  |SUS Ay = EMORIE 24H11 BT Lo ——ih B
24F23  |W@EY TR L — 24H12  |FFv AT 7—I1REHE
24E24 AT UV ALV AF a—T B 24H13  [MCT [E/E7RE.

24F01 Beam displacer 7% 7% — BN HH 24H14 DFC 7s/L& —

24F02 kiR E [BE] 24101 Au <A 4 FE

24F03 |~ A/ aiilE—/LR 24102 WARAS 'L

24F04 PBS cage adapter 24103 M4 2RV Ir—A
24F05 EET L — o fYE 24104 ESVZIND

24F06  |BENTAVA v & —HE =4 FT 24105 AT~ Ml

24F07 | AA—R<D N —T 24106 7y MBI
24F08 | —#hE )RR LA — 24107 FoH—T— BT
24F09 LD <~k 24108 Alphalas fork ( 7V 77T 287 3—7)
24F10 |l —R— B 24109 BEMAGEH Y7
24F11  |5ptasHAY R 24110 ROA—HT T WNASAT AR EMT X7 5
24F12 ARPES FI @ B ZE IIAA~ZFHF LV Z — [BE] 24111 CR:LiSAF DFC HOLDER-2
24F13 | WAT[EER 24112 FIZR H#E R L2 —
24F14 |8 T 24113 2 A A RO S
24F15 Moonshot Cr:LiSAF DFC molder 24114 HEIE 25 R AGE N T
24F16  |BEZET xv 7 24115 B F LN —TR A —
24F17 | AT TRER 24116 L7 7T

24F18 ARYRa—7 I7— Wi L 4 B 24117 SUS < &7

24F19  |LEED AT ~T b 24118 DFC /L& —

24F20  |YAB ZUARH)LIR)LE — 24119 ARER DY)

24F21 XY AT —I< 0k 24120 Sl NV —

24F22 |V T —[EHE4L B 24121 TAIL—H— i

24G01 [V TR — 24122 DFC A% — (UE—h)
24G02  |[FyoX—LEE R [BE] 24123 CPO6F /M ablation
24G03 | HrFLN—=7 Lk 24J01 G R VA

24G04  [AMP3 (16LD) H Leg plate 24J02 SUS R

24G05  |MCT MrHHZe[EE & 24J03 O

24G06  |FRLF—IBINT 24104 AT UL AR, AN N — (LRI

50




2024 &£ T{HKFEU A b

A 241.02 |UVSOR #IE /v
24J06  [JNZA Ta 24103 JeRstv

24)07  [RLEVIFZTL 24104 |DFC 777

24J08  |MPC fi-i#/r—= 24105 |EIHrA&f~D b
24J09  [BAREZEF v sk B 24106 [IEETV—hORUER OEE 7L —hORE
24J10 I3 2 dih= = 24L07  |STM $t7/v4 —iB N
2411 [UoAA AR MNEA B 24108 |BNC g7 2 7%
2412 RT—ANE— (THTH—) 2409 X AT —VEEMIGE
24J13 1/2 AT [EERRIE 24L10 | FOLE o E R AV
24]14 FoH—amy e 24111 |7 IR 7 ABIT
2415 |/FVTRIE 24112 |ZRAE AV —
24116 | BB L 24L13  |TM HiERAFHFRLL —
24]17 ArL—t— 24114 |&EHOIF

24]18 B FLN— AT — 24115 |[FEZ AR

24J19 INENEERE T 4T A MRFFE 24116 |&JE5OIF verl
24120 LI 2 — 2 24L17  |farET ARG (M15)
2421 [Bosx 24118 |EIL T T 7L —b
24J22  |ICF34 i 77 PN 24119 |[FHRUBIT LE —
2423 L —YP—ZRy = H— 241.20  |Pt FEAm

24K01  [CD B2V —FR 2R 24121 |BR#tAFVF—

24K02  |LSEEE., Fv7DBINT

24K03  [AA—H—

24K04 CBG temperature gradient holder

24K05  |BT7Ivrbe—H—HBRS KL

24K06  |[ZERDEH A, B

24K07  |STM $#tFLZ —

24K08  |[FUEHIIEAVRIEIN T

24K09  |DLC AR/VZ — AS LR

24K10  |PLD Ty /\— 5

24K11  |KON-23I15 As/L4 —B A0 L

24K12  |[FEFAERT B

24K13 |7 Z7UAMGEIN T

24K14 |/ AmA—H ke B

24K15 IR EIEFEMR OB T

24K16 |7 T71

24K17 heatsink5

24K18  |gliEEEBRHE Y

24K19  |T o r—H— « IR—Fh

24K20 [ EHR~T

24K21  |BLAU R~v=a/ AL —%

24K22  |faiEET ANEA A

24K23 RV T H N AA—REEH T

24K24  |fram_ V2 #iBh &

24K25 |y BN

24K26 [T IR I A

24K27 A 8mmY 7NV b 12.7TmmT ¥ S HF

24K28  |7Z7 2

24K29  |[T—XH—[HE Ver.4 Verd-1

24K30  |FEbEAX—1, 2, 3

24K31  |BEMR/S— T 2 BT

24101 [P Var 7 A4 —REE AiEE
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3D T 5 (208 #)

(B | 24C16  |Hr 12C AH§ EL £V a— /L AKX R
24A01 polarisplate v26 & v25 24C17  |L FE—HuiFFvv 7@
24A02 POLARIS-K1E3-Step v19 & VV0 & v21 24C18 ® 10mm A—
24A03 stagel,2,3 24C19 PMH-CS-type-V6-r1 & PMH-CS—-type-V7-rl
24A04  |koheronlVcase v5 & 6 24C20 [ l—A—HF N,
24A05 | T ~yRE—F MmN — 24D01 [N —R—H—TR )L —
24A06  |PiCamera )i, #REFHRLA 24D02  [DMD &3y ba—L 45 R —R &N CCEET Db
24A07 THNAT—ROEFHEE B 24D03 camera_sasae
24A08 POLARIS-K1E3-Step v28 & v31 TAVAY ¥y X —arg—F | r—=A
24D04 : :
24A09 koheronlVcase v8 & v9 ArduinoMicro it
24A10 PiCameraV2 15 JFE 47 /73— 24D05  [24C24 #hih
24A11 KON-AC_ 1m) A—% —jigu 24D06  |board stand r2
24A12 | - BEULHLAG 4 24D07 | —T ARSZ EB L
24A13 sampleholder_new v22 & sample_locker v12 24D08 fiber holder2
24A14 HENT AVAL v X —BEFE2 24D09 Cleaner Tool 001
24A15  |POLARIS-K1E3-Step v33 24D10 |1 NHTY
24B01 [V PAA YT Hft _TU-TR.V2 - test 24D11  |[EE E.
24B02 POLARIS-K1E3-Step v35 24D12 KON-24C09-02
24B03  |TR Side A & B 24D13  |EBENTAVARL v F—
24B04  [POLARIS-K1E3-Step v39 24D14 L — N—IfF L —]
24B05 BENT AV AT A —a v —F A —2A& 24E01 receiving dish
24B06  |DCmotorhex v30 24E02 IR R ERH 71 —a [BE]
24B07  |TEL-bracker %% 24E03 |/ AmEA—Z—[FHEH
24B08 KON-SAB4_T_holder-01-ver7-15 24E04 KON-24D11-02
24B09 [V RAAYFHUT TU-TR V4 55 24505  |[KON-24D11
24B10 stage3_hole 11.8 24E06 MonopoleGear & SphericalGear
24B11 TR_Side_V3 %& 24E07 MonopoleGear3 & rod
24B12 JOREEH L 78R 24E08 FZ7KB
24B13  |base Dk Bhi 24809  |KON-24D11-02-ver3
24B14 IrisShutterController3 ~w >k 24E10 MonopoleGear4
24B15  |POLARIS-K1E3-Step v39 24E11 7TULL XYStage [H&H., 2ED [HE
24B16 POLARIS-K1E3-Step v42 24E12 —WRNBE 4y A~ 7 v
24B17  |PiCameraV2 5/ LED J13E & i St /L4 24E13 | —fRABA A L8R
24B18  |PiCameraV2 158 LED JKEA /N — oqp14  |SphericalGear sasae hole & SphericalGear_
24B19  |PiCameraV2 73/ LED HLAEL MR BV A — Ver2 sasae_tap
24C01 Culture tank 24E15 KON-24E07-01 and KON-24E07-02
24C02  |PiCameraV3 7 LED JL5E & H7/3— 24E16 piller-A_r2 and piller-B_r2
24C03  |PiCameraV3 =52 LED §45E 24E17 KON-nano
94C04 P%Camera\/?) HJFE LED %}ﬁ%ﬁj]/\:& 24E18 cable_guard_r2
PiCameraV3 & B LED $55E A /N2 40 24E19 coil & TriCoil 4
24C05  [24A24 FB&LALE 24E20 |7 LwRAE—K v9
24C06 MY-24A24~dai 24F01 ICF70-FH_Ohta_SP
24C07 LEED 7j/3— 24F02 SW_box
24C08  [fiber holder & JiEhxT 7 24F03  |ICF70-FH Ohta SP FDM Jift
24C09  |Ir—T DR LIS ORE 24F04  [ZAYF Ry I AEr—T L H—R
24C10 S50fFEA 7= IMS &50 ver 24F05 sphericon
24C11  |MY-24A24~dai ashi_jig 24F06  |or—T7 N —R%
24C12 band & bobin 24F07 E24F01 A enclosure
24C13  |Part2 & Part3 sRAEHRMH 24F08  |UA/NVT AT 4y ZHE ,V1,V5mmV+10mm
24C14 MPMS XL7 & MPMS7 & MPMS3 straw new bold 24F09 ceramic_t2_2
24C15  |/\U—RA—F— 2K REAME 24F10  |EPEEHTL—]
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24F11  [DNA F/#EIR [BEE] 24113 ATATHga va—F i —A
24F12 |\ B—TR T 7 AN =T 4T X GRER T VERR 24114 VBV AR R ok

24F13 |7 A 2B A BAIL 24115 THz B 7 —Av 42— H
24F14 alignmentplate_OD v9 24116 fixBracket_F

24F15  |KON-24E22- 27 24117 BAEEE )L o —ERE

24F16 2 REE  up, Down 24118 THz BEOE ST — A2 —3T —[E &
24F17  |KON-24E22- 27 —01 24J01 THz BEBCE R T — A2 — 37— &
24F18  |KON-24F20-01 & KON-24F20-02 24J02 87 WE VT ARINIAR~ T Fo b

24F19  |[KON-24F20-01 ~ 03 24J03 G~ Foh 2 Fl

24G01 PSS 7 —a=vh [BE] 24J04 sentan_cover

24G02 21.—Airpipe_ana 24J05 4inch_clamp

24G03 a7 —% 24J06 ICF152 [ & E.

24G04  |SHV T Diffais B 24J07 — AR 2 )

24G05  |EXEF20-10-19 SB + SG v4 24J08 WBWBLEEDI

24G06  |[EDWARDS_AIR_COOLING_UNIT 24J09 BRI —

24G07  |ABS TO XK J1T AR 24J10 777 EL

24G08 b7 o — 2 AE2 24J11 cantilevermount

24G09 ra 7 o — K% 24J12 irairabou_goal2 & irairabou_cap2
24G10  [IMS-50 &7 /L& ABS fI:k§ 24]13 Hp2Tr—% 2 v0

24G11 |50 JEFFLEFEH D/~ T 0 —ZZAERK 2414 3chiiEar re—F 47—

24G12  |KON-24C09-02 2415 T —[HE

24G13  |BL1B HUfJf BL6B Yo7 Lk L2 — 24J16 EIAT =K 2 v2

24G14  |BL1B HUfF A BL6B Yo7 Lk L Z — 24J17 TR Side & ih

24HO1  [128x64 R NEHE EL T A AT LA HIBERNTIG B | [24)18 holder V80OPA r4 & base stand D
24H02  |[KON-24G07-01 24K01 |50 JEAEFL &~ LT — A E
24H03 box_ue_25 & box_ue_30 24K02 HB AT —U 2z v2 tkBEA—V g
24H04  |positionnerl v1 24K03 £ —H—[EE Ver2

24H05  |#F 12C AH EL £ 2 —/VAX Rk 24K04  |TA =2 R 8—

24H06  |table_ashi 24K05  |Fiber Clip r2 ®—#p&=2 24k,

24H07 table_ashi 2 24K06 cable_fix v1

24H08  |TA mount cover r2 24K07 LS oY —Efic

24H09 | T FRETET L OV —RERE) Ver EF 24K08  |LS B P —L o~ ver.2,3,4,5
24H10 |3 AV N—DFRAE 24K09  |Fiber Clip r4 3R {Eik B

24H11 |k SR TE A — A 24K10  |FFU @i ha—54— 2R

24H12 |7 F Mo —llii _wide38 & 42 24K11  |TR ¥ E

24H13  |{RFEHNN— 4 wide20 & #H 24K12 |3y A —HlROERN B 1L OER b
24H14 | WEDY AR TEREME~ 7 Rk 24K13  |Angle Cover vl

24H15 | ZH S AT H Rpi WATEY 20— )Lr—A 24K14  |Microstat Vo7 /L)L —

24H16  |cantilevermount_1 v80 24K 15 HRAVEHIEY 7 (F4)

24101 A R — 4 wide20 24 24K16  |/NAmA—X LD E.

24102 Rb <7 %k 24K17 |50 JAHEFL & ALT

24103 Part2 24K18 | i~ %k (TrE'=T)

24104 20240910 SHT31 B W —4—A vl 24K19 |77Vl —

24105 RZ 7 Ml =y N —X 24K20  |EMA AT —

24106 B —RERE T F R T L Da ho—F &R 24K21  |RIGOL AL a7 /7w

24107 B A NVINT B E 24K22  |THz BB 7 —H A2 —HH 2
24108 desk Ashi cover 24101 nozzle_jig_58_ver2

24109 SHT31 By H—4—r—= 24102 |LS &Y —sEi R

24110 fixBracket E & CornerBlock C3 24103 Ty AN—=7) T v4 B

24111 cap_zentai 24104 alignmentplate_large

24112 nozzle_jig_pipe 241.05 Z4— M Rpi EETRE
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ILY bEZHOR -3y (146 4)
24106  |PDMS AT — Rk (REEF 5 |l
24107 [ NURALT A R—E A 24A01  |APM {8 B T#EF V2 [BE]
241.08 base stand Drs 24A02 L —HF—RFA4 3 DC ER
24109  |PDMS AT —3 2 24A03  |AFM FHRBGHIZENEE %
241.10 alignmentplate_large v4 24A04 Exchange SMA(Channel port) of Picoscope
24111 THz BESCE T — A2 —H B 2-test 24A05  |BIN BT X 7%
241.12 transfer adapter parts 24A06 PCA Y/=& 7 7 HEHE
25A04 | T TN — 24A07  |MCT U7 7 H&ER 7 —7 v
24A08  |BENTAVA~DHHarba—T
24A09  |TAVA v H—aa—F AruduinoMicro filt
24A10  |[ARPM G ERERA7 =R Ay 7HE& HV 70 7% B
24A11  |HHEIEHABLE s —7 1
24A12 |74 —R2L—f}J@ SHV 7 —7 L
24A13  |SHV 74 —R 2L —f@r—7 v
24A14 | AT AR a—/ AT 4L 42
24A15 Powrline cable for diode
24A16  |DIO-Dsub ZH#ar—=>7 1
2A1T (AR T HEAANVERER [BE]
24B01 SHV r—>7 /1
24B02 |G T T AT 7 v =T
24B03 [V —FAF—RRIAHEHr—7 ) - Bk
24B04  |L—W—RIANNT S E=H ] BNC r—7 )L
24B05  |L—F—F A4 =R DC BIRD AC B/ —7 M Nl
24B06  |SHV-BNC ZEffazipn s %
24B07  [L—P—RIABI O DC EFLE
24B08 SHV r—7 )V E 5T
24C01  [KEBER S AT MR IG
24C02  |F7— - HIHERH AC200V 7 —7 /v
24C03  |TFu—THTE &
24C04  |FFU fillffl==>1 V2( 55 4 RBHZE )
24C05  [U—HF—FIA\BLUEM DC ERKE (F2%k) [BE]
24C06  |[R—HT WAL a—H—
24C07  |AFM T3y 7e—2 Ry (v
24C08  |Detector Signal Splitter V2( {E#1 )
24C09 Detector Signal Splitter V2.1
24D01  [TAVAV Yy X —arba—F
24D02 |V VB ARy AMEH
24D03 [V RAA T BOX f&
24D04 || E 17—V HEIR
24D05  |Kessil LED ON/OFF ffi) {14 i
24D06  |mE CMOS A7 H LEMO 47— /L
24D07 High Voltage Low—pass Filter
24D08  |F 77/7“ T HEIROEE IE
24E01 FERIE A il AR E ] B — AR T A
24E02  |AFM ﬁﬁ Short Length BNC 4r—~>7" /L
24E03 | Ao —ZHlfEl =k V2
24E04 TEE AN — T A
24F05  |L ?7?7‘ & ERRAM AC IEEr—7 L
24E06  |WIR < B EE 2SS JEM Y AT LSS B
24E07 A 77//( Rz R —H
24E08  |HV 77 1 SHsEr
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24E09 X MRETEEH 7Ty Mr—T )L 24106 T IARERTFHENa 7 — 7L —h
24E10  |AFM 2 8t 7 1 — R i & 24107 ATV T =R —RTA/NBOX RTA/ AZHh
24E11  [B207 Z& A4 ] ACL00V W N7 — ARELRE | [24108 NeoDry R F&EJR=— R DIER
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